
����� �� ���	��	
�

������������ ����� ���� �� ��� � ��������� ��� 

!���"��"! "���������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�# �� �!� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
�����	
 ��������	
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
�	������� �����
���	
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� �����	� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�������! ��" ������������! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� �������
� �	 ��������
�  �!����� �	  �"���	
 �	 �#� ������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$
�#����	����� %������	
 �	���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$
&	' �	 �	���
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��#������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

���!� ������� ����!��� ������������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
()*)� +�&� ,���- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .$
���/�	0�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .$
1	������� &��	�#�	��� )�� �	����	
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .$
1	"������
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .$
2��
���
� ����	
��� %3��
���4 ������ 5������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�

�%*% +1 �&+�5% � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�
���� ���  ����
�� ���
���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�

%��� 1��� �	 ��� ����� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ..

��$�����!! ����!��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�
()*)� +�&� ,���- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$
+������
	�#�
 )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$
+������
	�#�
 )�� �����
��	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$
+������
	�#�
 �
� +����
 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
5������ �	
���
�
� �� 1���� 5#�� 	� �#� 7	��	'�
�8+������
	�#�
 �
� ����� 	� �#�	�#�
����
�9
��3�	���#	�#�
9 �
� �#�
���	��
	����
� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�������� �	
���
�
� �� 1���� 5#�� 	� �#� 7	��	'�
�8+������
	�#�
 �
� ����� 	� �#�	�#�
����
�9
��3�	���#	�#�
9 �
� �����	��#���
� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.

)�� �	'�� �	
���
�
� �� 1���� 5#�� 	� �#� 7	��	'�
�8+������
	�#�
 �
� ����� 	� �#�	�#�
����
�9
��3�	���#	�#�
9 �
� �����	��#���
� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

)�� �	����	
 �	
���
�
� �� 1���� 5#�� 	� �#� 7	��	'�
�8+������
	�#�
 �
� ����� 	� �#�	�#�
����
�9
��3�	���#	�#�
9 �
� �����	��#���
� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

5������ �	
���
�
� �� 1���� 5#�� 	� �#� 7	��	'�
�8+������
	�#�
 �
� ����� 	� �#�	�#�
����
�9
��3�	���#	�#�
9 �
� �����	��#���
� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

+������
	�#�
 �
� �	���
� �#	��#��� �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
+������
	�#�
 �
� �	���
� �#	��#��� )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:
+������
	�#�
 �
� �	���
� �#	��#��� )�� �����
��	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:
+������
	�#�
9 ��3�	���#	�#�
 &��	�	����9 �	3�����
� �����
���9 �
� �����	��#���
�
&��	�#�	��� )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:

+������
	�#�
 �
� ���#�
#�����
� ������ 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
+������
	�#�
9 ���#�
#�����
� &��	�#�	���9 �
� �����	��#���
� &��	�#�	��� 5������ ,��� �6- � � � ��
+������
	�#�
 �
� �����	��#���
� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � �6
+���	#��	3���� +��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
+�����	� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$
+���0	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
+��
����
� &��	�#�	��� �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
+���	���
� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
+��
	���������� �	���� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.

; 5#� ������ ,���������	-9 �#� �
������ ,�
��-9 	 �#� ������ ������� ����
����� ,���- �	 '#��# �#� �"���	
 �	�	��� ��
������� �� �#	'
 �
 ���
�#���� 
�3� �	 ���# �	�	��� �����



����������� ��	 
��������� �������� ��� ���� ���������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���������� ������ �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �!
���������� 
������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���������� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �"
������� �� ### $���� %���& ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �"
����� �� ���	 �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "'
�������( 
�������( ��	 )��*	����	���� +������ 
������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "'
�,������ ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "-
+������� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "-
+���������� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "�
+����.���� #�	������ ��� /��� $��( )�* $��( ��	 0������ /�	�� �� ������,����( /���( �� ������


������� %���& ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "�
+����.���� #�	������ ��� /��� $��( )�* $��( ��	 0������ /�	�� �� ������,����( 1�2��	 �����

����������� %���& ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ""
3�	 +���	 
���� %���& ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "4
5���� +���	 %���& ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 6"
+�������������� /����� ��	 ����	�����	���� ������ ���� ������� ���� ��� � � � � � � � � � � � � � � � � � � � � � 64
+�������������� /����� ��	 ����	�����	���� ������ �*��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �'
+��� ���( ������������( ��	 
������� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �'

������ 1���� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �-

������ ��������� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �-

�� ����� ����������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����	����� ������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�����,�� ��� ���� ���������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����	��,�����	� $*	��������	� ��	 
��	����� +����	� 
������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � ��

��������������� /����� ��	 ����	�����	���� $*	��������	� ���� ������� ���� ��� � � � � � � � � � � � � � � � � �!

��������*��� ��� ���� ���������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �!

����	��� �����	����� �*��� %���& ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �!

��������� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4-

*���,��� $*	��������	� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4-

*���������� ���� ������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4�
)�������*���� ���� ���������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4�
)��7����� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4�
)����������� ���� ������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4�
)�� �������������� /����� ��	 ����	�����	���� ������ ���� ������� ���� ��� � � � � � � � � � � � � � � � � � � 4�
)�������������� ������ 
������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4!
)�������������� ������ �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4!
)������������� $*	�� ����	� ���� ������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4�
)������������� $*	�� ����	� �*��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4�
)��,���� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4"
)���*���� ���,��� 
���� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 46
)������*	������ $*	��������	� 
������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 46
)������*	������ ��	 ����	�����	���� 
������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4�
)��,�����	� $*	��������	� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 44
)*��*����� ��	 0���������� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -''
8���	���� ������ �*��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'-

��9�.��	 8���.��� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'-
8��������	� 
������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'�
8�����	� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'�
:������,��� %���& ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'�
:����*�������� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'�
0�*���*������ �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'�
0���������� 
������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'"
0���������� ���� ������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'6
0���������� �*��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'6
0���������� �� ��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'6
0���������� ��	 
�	���� �������� ���� ������� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'�
0���������� ��	 
�	���� �������� �*��� ���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -'�

�������	
���� 	���
� ��������� ;��� �'�-� %<���=:� � �''!&

� ���� ��� ���	�
 �	�	� ������������� ������	���� ���� ��� ������ ���������



&	�	������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$6
&��	�	�	
� ?������� �
� +������
	�#�
 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$�
<���	��
 )�� �����
��	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
<
�	���#���
 )�� �����
��	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
<������
 =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
<�	�	���� ��
����� �����
���� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.
<"������
 =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
E�
�����
 ������� �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
1�"	�#�	3�
� �	���� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
1���
	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
1	������� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
1	�����
� )�� �	����	
 =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
1	����
 �	������� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
(����0�
� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
(������
� &��	�#�	��� )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��6
(������
� &��	�#�	��� ���� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
(��	������ 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
(��#��	
� &��	�#�	��� )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.$
(��#�
���
� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.$
(��#	�����	� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.$
(��#���#�
����� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
*��	�	� �
� ?�
�	A����#��0��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
*�����3�� +��� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
*��	3�
 )�� �����
��	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �..
*�	����
 ������� )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �..
*�	������
� ?	���� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �..
*��������
 ������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
*��������
 ������� <
B����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.:
*�"����
� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.:
*����
����� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
*��	���
�	�
 �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
*������
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
*������
 �	 )�� �����
��	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.
)����0	�� �������4 ������ �������� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.
)3�
�	�	
� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��6
)3��	�	
� &��	�#�	��� )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
)3��	�	
� �
� +������
	�#�
 �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
)3��	�	
� �
� +������
	�#�
 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
)3��	�	
� �
� +����
 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
)3��	��
 <
B����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.
��
��������
� �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.
��
������
 � �	������� �	 <
B����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��
������
 � �	���� �	 <
B����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��
�	������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��
�	������� �	���� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�#�
����
� &��	�#�	��� �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�#�
����
� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:$
�#�
���	��
	����
� &��	�#�	��� �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
�#�
���	��
	����
� &��	�#�	��� )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
�#�
���	��
	����
� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
�#�
���	�	3���
� ��#��	��
 ������ =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
���	0��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
��
�	�	� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
�����0�
� ������ 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
��������� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �::
���
��	
� )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
�	�������
� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
�	��
�#���
� ?	���� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$

������������ ���
�
C	�� .$,�- =D�
��7��� �$$�> ��������� �

� ���� ��� ���	�
 �	�	� ������������� ������	���� ���� ��� ������ ������



�	�	3��#�
� &��	�#�	��� �
� +������
	�#�
 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
�	�	3��#�
� *�������� )�� �����
��	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�����	��#���
� &��	�#�	��� )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�����	��#���
� &��	�#�	��� ���� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�����	��#���
� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�����	��#���
� &��	�#�	���9 ����
	3���
� (������9 �
� ��3�	���#	�#�
 &��	�	���� )��
�	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.

�������� &���������	�� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.
����	3�
� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�������
� (������ 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��"	A��
� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��6
�����#��	
� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �6�
�����#��	
� %�����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �6�
���������
 =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �6�
5�������
� ������� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �66
5#�	�#����
�9 %�#���
� &��	�#�	���9 �
� �#�
	������� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � �6�
5#����
� &��	�#�	��� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
5������
 7������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
5��	�	� (������ 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
5��	����
� �
� �����	��#���
� &��	�#�	���� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
C�
�	����
 &��	�#�	��� �	 )�� �	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.
C���	
��� ?	���� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.

�<%5+ F ����1%(%*5�8()*)� +�&� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�#	
�	���
 ������� �	���� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�#	
�	���
 ������� �	���� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$$
����	����
� �
� �#	
�	���
 ������� �	���� 5������ ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$�
��������
	
� �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$�

()*)� +�&� ,*7- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$�
+�����3 =��> ,*7 �.- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$�
14+������
� =��> ,*7 �.- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$�
?�����3 ,*7 �.- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$:
�	�	� ?���� ,*7 �.- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$�
�4�#�
	3���#�
	� ,*7 �.- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$�

�%*% +1 �&+�5% � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� ���  ����
�� ���
���� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� ?�	�	����� <
�����	�8 ������
�� ���	��
�� 5���� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��.�� &��"� (����� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
�.6�� %����	���� ��	���� �	 <
B����	
� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
�:��� �#	���	���#� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��6
�:��� @��� �	
�����"��� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �..
����� ����	����	
 ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�

�%*% +1 <*7) (+5<)* �&+�5% � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.:
��$�$� +
�������� ����8<
��������	
 �
� 5�����
� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.:
��$��� ����
�
� ����� +������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
��$6�� ��
	�	3����� 5����
� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:�
���6�� ��
����0���	
 5����
� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �6�
���.�� <
�����
����	
 �	 +
������ 	� &��# ����� �#����������� @���� =��> ,��� �6- � � � � � � � � � � � � � .$.

 %+�%*5�9 <*�<�+5) �9 +*� �)1�5<)*� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
����� ���� ������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
�9�4�����#��4�9�4���0�
�������#���
� �	�����#	�	���� =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � .��
�	���� �4&����
�����	
��� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
�	���� �4&�3�
�����	
��� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
5#�	��	����
 =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�:
@��#�G� ����
 =��> ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�:

!�� ���
����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�:
����� ������ 5� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�:
7�	�
 5� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�:
7	��
4��	������ �#�
	� 5� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�:

������������ ���
�
� ��������� C	�� .$,�- =D�
��7��� �$$�>

� ���� ��� ���	�
 �	�	� ������������� ������	���� ���� ��� ������ ������



&��	3�����
� &��	�#�	��� 5� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
(��#�� F���	' 5� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
*��H�� ���
��� �	����	
 5� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
���#�	�� +��� 5� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��

����� �������� ,��� �6- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
7		�
	�� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��

 %7% %*�% 5+?1%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
��������	
 �
� �	�������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��

�������! �� �����!��! !���� ���"��% � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��

��������" �����!��! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ..�

������&����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ...
()*)� +�&� ,*7- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ..�
&��	3��	��� ������	�� =��> � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ..�
1	'4����������� &��	3��	��� ������	�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ..6
(��
����� ������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .�$

������������ ������#! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
()*)� +�&� ,���- � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
�����
 =��> � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��

�%*% +1 <*7) (+5<)* �&+�5% � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��
��$��� 5#� ����	����	
 �	�����I ��"��	���
� �
� C�������	
 =��> � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��

!������ �� �� ����!��� �����!! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .:�
<
�	�����	
� �	 +��#	� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .:�

������������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .:�

��"�' � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � .��

������������ ���
�
C	�� .$,�- =D�
��7��� �$$�> ��������� �

� ���� ��� ���	�
 �	�	� ������������� ������	���� ���� ��� ������ ������



��� ������	 �
 ��������� ���	������ ��� �

����	 ��������� �������

��������� ���� 	
������ �� ����� ��������� �����

����� �� ��		�
�� ����

���� 	
������� ���
����� �� �����
�� ����������
���� �� ������� �����

��
����
� ���
����� �� �������
����
����
� �� ������� �����

��
����
� ��������� ���
���
���
���� �� �
���� ����

���� 	
������� ���
����� ���������
��		��� �� � �����

��
����
� 	
����� ����������
���!
 �� ��
�!

����
����
� 	� ������ �����������
������ ��		��

	
������� ���
�����
�
��	�
 "
��	���# ���$
 �� ��	��!

�����
��� �� ���!��� 	� ������
������ �
���# ����
 %� �����

"����
� �����
��� ��
�����
�&�	'� ��'
��

����
����
�� �����
��� ��
�����
�����
 �� ���!�&
# (
�� �������	�# ��	���
 �� �����

����
 �����
�
%�����' �)���# ����
��� �� �������
�

�����
�
���� "
�$�# ������ �����	

�����
��� ���
�����

����
 ��
��	�

����
 �����
��� ���������
�	�&�
 "�����# �����	��� *�
�+��		�

�����
��� ��������
��	
��� �� ��	���

����
����
� �����
��� ���
�������
��,
��� �� %�!�����

�	�
�� 
!!���� �������� �� 	#
������� �� �-�����&� ������
��
�
$�	%&# ./01. *)������$ �$)'�
���$&�		� �� /123/

��������4 .561.52.052673
#��4 .561.52.052686
����499)))��������

	��
��������� #�
�� �� ��&���! �� ��

�� ������'(���
������� 
�! �� ��� ������ ������� ���� )���*� �� ���
������
	��
���������� � ��
���� 
�! �� ��

�� �+�
���� � ,���������
�������-

��� $���� ������ 	��
��������� ������� ����
���� 
��
���.
������� �
�� �������� �� ������ �� ����� �
���/����� �� ���.
���� �� ���
����- �� �� ������ ��� $-�- 	��
�������� ��
&������ #�
����
�� ��� ������� 
�����/�� �������� �� ���.
��
�� ��
 �
��� �� �
������ �� ����
 ������ ��
� �����������-
��� $�	 �� &# ������ ������ �� ����� ��
 ��� ����
������
�� ��
����� 0������� �� ��
��� �� 
�0��
����� ��
 ���!����
�� �� ����-

*��� ���	��
���� )
� �
���
��! ����� %!&��� 6�/ ���	������ ����5
)
���

:��;4 16065733

�������

��� ����������� �����!� 
�! ���	��
���� 	
��	� 
�� ��������5
�����
��!� �	�
�� ���! '��� ��) 
!!���� 
�! '��� 	
���� 	
��	
�� 
� �-
�� ���' �� �� ��4 <��� 	# �������� ���&��� �����
./01. *)������$ �
�$)
' ���$&�		� �� /123/�
=
-4 >61.? 2.052.72�

	��
��������� #�
��
� ��������� @�	� 61>.? A�
��B=��� /117C

� ���� ��� ��	
�� �

�� ��������	� ������
	��� ���� ��� 1����� 1���
���-



��������� �����	
����

���� ������� 	
������ �� ���
��� �� ��� 	����� 
���� ��� ������� 	
������ ��������� ��
���� ����������	�
 �����

����� ��
 ��� ������	���� �� ������� 	��
���������� ������
���

�
��
�
�
�
��
�
�
�
	�

�
�

�
�
�



��� 	�������� ����������	�
 ����� ���� ��������� �� ��� �
���� ������� �� ��� ��� ������� ��  !	�
��� �� 	
������

����
����� 	�
���� �� �		�
������ �� 
���� ��� ������� �� ��� ������� ��  !	�
�� ������	� �
 
������ ������
�� ��
 ���

�	��� ������ ����������	� ��� ��� ���	���
 �����
��� ��������

�� �������� ��� ��������"

#� ��������� 
��������$����
��� �� ������
��� 
������� ������ ��� �
���� ��� ��� ��
����� ��
 ������� ���	���� ����������

��	�
 ����	����

%� �
�	���� 
��������$�� �
 
������ ������
�� ��
����� ��
 ������� ���	���� ����������� ���	�	���

&� '��	��� 
��������$�� �
 
������ ������
�� ���� ������ ������� ��� ������� ����
� ��� 	���������� �� ��� ��!� ���

�� �
 ����
����� ������	� ���	�	�� �������������

��� ������� �������� ��� ���� �� 	��������� 	
�	����� �
 ������� ������
���( ��������� ����� ��� ���)� 
��	������

��� �� 	�������� �����
 �� �� ��	������ ��� ���������� ������� �� ��� ��� ���������� ������� �� ����
������ �� ������

�
 ��� ���������� ������� �� ������

( *� ��� �
� ��� ����������� ���� �� ������ �������� ��� ��� ������ �� ��
��� 	����� ������ ��� �� ����� ��� *����� �� ������� ��
� 	
������ ����
�
��� ������� �������������	� �������� ��� 	� ����� ��� ���

� ���� ��� ���	�
 �	�	� ������������� ������	���� ���� �

 �	���� �������� 

����������	�
 �����
� ��������� �����	
���� +��� &,�#� -.���/0��� %,,12

�
��
�
�
�
��
�
�
�
	�

�
�

�
�
�



��� ���
� ���� ���� ��� 	����� 
���� ��� ������� 	
����� ��� ��� 
����������	 �� ������
�� ������	�����

3�������� �� ��� 	
����� ������ �� ���
����� �� .��� 4� 5��	�
� 6�'�� .�7�� 7�
����
� 8���� �� ���  !������� ���
���
����

���� ���
����	���� #%9,# ����
��� ��
���� :��������� 67 %,;<% ��=����" >�?��	��
���

� ���� ��� ���	�
 �	�	� ������������� ������	���� ���� �

 �	���� �������� 

����������	�
 �����
+��� &,�#� -.���/0��� %,,12 ��������� �����	
���� �

�
��
�
�
�
��
�
�
�
	�

�
�

�
�
�



�
��
�
�
�
��
�
�
�
	�

�
�

�
�
�



HOW TO USE PF
This section provides descriptions of the various parts of PF. It also includes Committee Designations and the Staff Directory.
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The contents of the different sections of PF are briefly described below. Readers will get an idea of how each section is

relevant to their job functions. They may contact USP scientific staff liaisons or staff members of the Executive Secretariat

(listed in the Staff Directory) if they have any questions. A more detailed description of each section is provided at the begin-

ning of that section. A general description of the types and amount of information expected in a Request for Revision is

available on the USP website (www.usp.org/standards/revisionguideline/).

Proposed and Adopted Revisions

Section Content How Readers Can Respond

Pharmacopeial
Previews
Early ideas for revisions

�BRIEFING: Scientific rationale for potential inclusion or change.
May include other information useful to the analyst such as the
brand name of the column used in developing the proposed proce-
dure and the USP scientific staff liaison who handled the issue.
�Potential revisions not yet targeted for official adoption that re-
quire a longer public review and comment process because of is-
sues such as:

— the controversial nature of an item;
— the application of new technologies that require further

study; and
— articles produced by multiple sources.

Review drafts and provide comments
to the appropriate staff liaison cited in
the Briefing preceding each Preview.

In-Process Revision
Revisions targeted for
adoption

�BRIEFING: Scientific rationale for proposed changes. May include
other information useful to the analyst such as the brand name of
the column used in developing the proposed procedure and the
USP scientific staff liaison who handled the issue.
�New and revised standards that have been approved for publica-
tion by the appropriate USP Committee when it is considering
whether to advance standards to official status (see Standards De-
velopment). New or revised text is marked with symbols (&

&
or

.
. or

~

~
) to specify the tentative earliest date on which the revision

would be officially adopted.

Review material and send comments
promptly to USP staff liaison (see the
Staff Directory). Guidelines on how to
comment are found at the end of the Po-
licies and Announcements section.

Harmonization
Items the Pharmacopeial
Discussion Group (PDG)
is trying to harmonize in-
ternationally

�BRIEFING: Scientific rationale for the potential inclusion or
change or for the proposed change. The designated stage of harmo-
nization. The stage determines whether an item appears under
Pharmacopeial Previews or under In-Process Revision, both sep-
arate sections of Harmonization.
�For In-Process Revision, new or revised text is marked with sym-
bols (&

&
) to specify the tentative, earliest date on which the revi-

sion would be officially adopted.

Review material and provide com-
ments to the appropriate staff liaison ci-
ted in the Briefing preceding each
Preview or In-Process Revision.

Interim Revision
Announcement
Adopted standards

Standards that have been adopted and will become officially bind-
ing on the specified date. Effective date is specified in the section’s
introductory page or within parentheses following a particular
item. New or revised text is set off by the symbols .

..

Review to see if affected by any of the
changes. Note effective date when stan-
dards become official and ensure com-
pliance.

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.
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Other Sections

Committee Designations

Names of the committees (composed of volunteer scientific experts) that USP staff work with on the development of stan-

dards.

Staff Directory

Names of all USP scientific staff liaisons with contact information.

Policies and Announcements
� General scientific and policy issues affecting USP–NF standards and processes
� Update on standards-related issues being considered by USP
� Summaries of meetings of the Council of Experts
� Guidelines on how to comment
� Publication and comment schedules

Stimuli to the Revision Process
� Articles on standards development issues authored by the USP Council of Experts, USP staff, or other interested parties
� Discussions of issues on which USP desires public input prior to further development

Nomenclature
� Latest adopted United States Adopted Names (USAN) and International Nonproprietary Names (INN) for drugs
� Revisions to existing names as a supplement to the USP Dictionary of USAN and International Drug Names
� Suggested, proposed, and recommended USAN and INN
� Information on how nonproprietary drug names are devised
� Articles relevant to compendial nomenclature issues

Index

Cumulative directory for the content of all issues of PF beginning with PF 30(1).

Reference Standards Catalog

List of official USP Reference Standards specified in USP–NF, along with availability and ordering information.

Chromatographic Reagents Used in USP–NF and Pharmacopeial Forum

Update of chromatographic reagents based on the proposals published in this issue of PF.

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.
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EXPERT COMMITTEE DESIGNATIONS*

The names of the Committees and their abbreviations are as follows:

AER Aerosols

AMB Analytical Microbiology

BBP Blood and Blood Products

BNA Bioavailability and Nutrient Absorption

BNT Biotechnology and Natural Therapeutics and Diagnostics

BPC Biopharmaceutics

BST Biostatistics

CRX Compounding Pharmacy

DSB Dietary Supplements—Botanicals

DSI Dietary Supplements—Information

DSN Dietary Supplements—Non-Botanicals

EMC Excipient Monograph Content{

ESC Excipients—Substances and Characterization{

ETM Excipients—Test Methods

GCT Gene Therapy, Cell Therapy, and Tissue Engineering

GTB General Toxicity and Biocompatibility

NL Nomenclature and Labeling

PA1 Pharmaceutical Analysis 1

PA2 Pharmaceutical Analysis 2

PA3 Pharmaceutical Analysis 3

PA4 Pharmaceutical Analysis 4

PA5 Pharmaceutical Analysis 5

PA6 Pharmaceutical Analysis 6

PA7 Pharmaceutical Analysis 7—Antibiotics

PDF Pharmaceutical Dosage Forms

PPC Parenteral Products—Compounding and Preparation

PPI Parenteral Products—Industrial

PSD Packaging, Storage, and Distribution

PW Pharmaceutical Waters

RMI Radiopharmaceuticals and Medical Imaging

SMU Safe Medication Use

VET Veterinary Drugs

VVI Vaccines, Virology, and Immunology

* HDQ Indicates USP Headquarters items.
{
The Expert Committee has been renamed. The old name, Excipients—Substances and Characterization (ESC) has been changed to Excipient Monograph Content (EMC).

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.
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STAFF DIRECTORY

This is an updated directory that reflects assignment changes based on the reorganization of USP. The general USP tele-

phone number, (301) 881-0666, may still be used for general inquiries or when a particular Committee is not identified. The Fax

number is (301) 816-8373.

STAFF E-MAIL PHONE ASSIGNMENT

Clydewyn M. Anthony,
Senior Scientific Associate

cma@usp.org (301) 816-8139 Pharmaceutical Analysis 1
(PA1)

Frank P. Barletta, Consultant fpb@usp.org (301) 816-8328 Pharmaceutical Waters (PW)

Charles H. Barnstein, Consultant chbarnstein@
email.msn.com

(301) 774-9457 Nomenclature and Labeling
(NL)

Daniel K. Bempong,
Scientist

dkb@usp.org (301) 816-8143 Excipient Monograph
Content (EMC)

Lokesh Bhattacharyya, Director,
Non-Complex Actives and
Excipients

lb@usp.org (301) 816-8201

Barbara A. Bowman,
Manager, Administrative
Services

bab@usp.org (301) 816-8278 USP Correspondence

William E. Brown, Scientist web@usp.org (301) 816-8380 Biopharmaceutics (BPC);
Biostatistics (BST)

Evelyn Bryant, Manager,
Editorial Services

eb@usp.org (301) 816-8302

Larry N. Callahan, Scientist lnc@usp.org (301) 816-8385 Biotechnology and Natural
Therapeutics and Diagnostics
(BNT)

Todd L. Cecil, Director,
General Policies and
Requirements

tlc@usp.org (301) 816-8234

Roger Dabbah, Director,
Complex Actives

rd@usp.org (301) 816-8336

Behnam Davani, Scientist bd@usp.org (301) 816-8394 Pharmaceutical Analysis
7—Antimicrobial
and Antivirals (PA7b)

Ian F. DeVeau, Senior Scientist ifd@usp.org (301) 816-8178 Cell Therapy, Gene
Therapy and Tissue
Engineering (CGT);
Veterinary Products
and Natural Products
Monographs

Lawrence Evans, Senior
Scientific Associate

le@usp.org (301) 816-8389 Pharmaceutical Analysis
6 (PA6); Dietary Supple-
ments—Non-Botanicals
(DSN)

L. Valentin Feyns, Director,
Reference Standards
Evaluation

lvf@usp.org (301) 816-8121 USP Reference Standards

John W. Gasper, Director,
Executive Secretariat

jg@usp.org (301) 816-8241 General Issues

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.
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STAFF E-MAIL PHONE ASSIGNMENT

Eric B. Sheinin, Vice President,
Information and Standards
Development

es@usp.org (301) 816-8103

Radhakrishna S. Tirumalai,
Scientist

rst@usp.org (301) 816-8339 Blood & Blood Products
(BBP); General Toxicity and
Biocompatibility (GTB)

Andrzej Wilk, Senior Scientific
Associate

aw@usp.org (301) 816-8305 Pharmaceutical Analysis 5
(PA5); Radiopharmaceuticals
and Medical Imaging (RMI)

William W. Wright, Scientific
Fellow

www@usp.org (301) 816-8335 Pharmaceutical Analysis 7—
Antibiotics (PA7a)

Kahkashan Zaidi,
Scientist

kxz@usp.org (301) 816-8269 Aerosols (AER)
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POLICIES AND
ANNOUNCEMENTS

In this section, readers may find statements about general scientific and policy issues that may have an impact on USP–NF

standards and processes, announcements about issues being considered by USP, and summaries of Council of Experts meet-

ings. This section also includes publication and comment schedules. P
olicies

and
A
nnouncem

ents



USP GUIDELINE FOR SUBMITTING REQUESTS

FOR REVISION TO THE USP–NF. We are pleased

to announce the availability of the USP Guideline for

Submitting Requests for Revision to the USP–NF. This

document was developed in conjunction with the USP

Council of Experts and its Expert Committees, USP Staff,

and the Drug Substance, Complex Actives, and Excipients

Project Teams of the Prescription/Nonprescription

Stakeholders Forum. This document includes information

to aid submission of new monographs and revisions to

existing monographs for Non-Complex Active Substances

and Products, Biological and Biotech Substances and

Products, Excipients, and Vaccines. It incorporates many

of the concepts and suggestions included in the ICH Q3A,

Q3B, Q3C, Q6A, and Q6B guidelines. These include the

definition of a specification and incorporate much of the

terminology of Q3A for the control of impurities. The

guideline clearly defines the information needed for the

USP’s Council of Experts and its Expert Committees to

evaluate a request for revision. The document is approxi-

mately 75 pages in length with about 25 pages of addenda

and is available in PDF format from the USP website at

www.usp.org. Hard copies will be provided upon request.

PHARMACOPEIAL EDUCATION COURSES. USP’s
Pharmacopeial Education series has been developed to
enhance the knowledge, ski l ls , and expert ise of
pharmaceutical industry personnel.

The following list indicates tentatively scheduled course

dates. For further information, contact Barbara B. Hubert,

Director, Pharmacopeial Education, BBH@usp.org, 301-

816-8333, or Diana Lenahan, Program Associate, DPL@

usp.org, 301-816-8530. Call 301-816-8530 to get informa-

tion on customized courses offered at USP or at your site.

Calendar of Pharmacopeial Education Courses, 2004

Date Name of course Location

January 12 and 13 Fundamentals of Dissolution USP Headquarters, Rockville, MD

January 14 Analytical Method Validation USP Headquarters, Rockville, MD

February 4 and 5 Fundamentals of Titrations USP Headquarters, Rockville, MD

February 9 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

February 10 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

March 22 and 23 Fundamentals of Dissolution USP Headquarters, Rockville, MD

March 24 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

April 1 Analytical Method Validation USP Headquarters, Rockville, MD

April 21 and 22 Fundamentals of Dissolution USP Headquarters, Rockville, MD

May 19 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

May 20 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

June 10 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

July 19 and 20 Fundamentals of Dissolution USP Headquarters, Rockville, MD

August 10 Analytical Method Validation USP Headquarters, Rockville, MD

August 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

August 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

October 14 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

October 18 and 19 Fundamentals of Dissolution USP Headquarters, Rockville, MD

November 11 Analytical Method Validation USP Headquarters, Rockville, MD
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Calendar of Pharmacopeial Education Courses, 2004 (continued)

Date Name of course Location

November 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

November 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

November 12 Fundamentals of Dissolution (Lecture) USP Headquarters, Rockville, MD

December 2 Analytical Method Validation USP Headquarters, Rockville, MD

December 8 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

December 9 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

VISIT THE USP WEB SITE AT hhttp://www.usp.orgi.
Various resources related to Pharmacopeial standards are
presented, including highlights from PF.

USP–NF AVAILABLE IN THREE ELECTRONIC

FORMATS . The t rus ted re fe rence fo r o ffic ia l

pharmaceutical standards is available in three convenient

electronic formats—CD, intranet, and online. The CD is

ideal for single users who prefer to have USP–NF on their

hard drives. The intranet format allows Web browser-based

access to multiple users within a company, through their

own intranet server. The online format can be accessed by

individual registered users through the World Wide Web.

All three electronic formats provide fast and easy access

to official USP–NF content. More information can be

obtained by visiting www.usp.org/products or by calling

USP’s Customer Service Department at 1-800-227-8772

or 301-881-0666.

CHROMATOGRA PH I C REAGEN T S NOW

AVAILABLE. Chromatographic Reagents lists the brand
names of the column reagents cited in every proposal for
new or revised gas- or liquid-chromatographic test
methods that has been published in Pharmacopeial Forum
(PF) since 1980. Chromatographic Reagents also helps to
track which column reagents were used to validate
methods that have become official and are included in
USP–NF. The branded column reagents list is updated
b i m o n t h l y t h r o u g h P h a rm a c o p e i a l F o r um .
Chromatographic Reagents can be ordered by calling
USP’s Customer Service Department at 1-800-227-8772
or 301-881-0666.

INTERNATIONAL CORRESPONDENCE. Individuals

who wish to correspond with the European and Japanese

Pharmacopoeias concerning monographs in the Official

Inqu i ry and Consensus s t ages o f in t e rna t iona l

harmonization should address their comments to the

coordinating pharmacopeia for a given article. The

addresses for the European and Japanese Pharmacopoeias

are as follows:

Technical Secretariat of the
European Pharmacopoeia Commission
B.P. 907
F 67029 Strasbourg Cedex 1
France

NAKASHIMA Nobumasa
Evaluation and Licensing Division
Pharmaceutical and Medical Safety Bureau
Ministry of Health, Labour and Welfare, Japan
Tel. +81-3-3595-2431, Fax. +81-3-3597-9535
E-mail: nakashima-nobumasa@mhlw.go.jp

HOW TO SUBMIT COMMENTS. The USP welcomes

and encourages interested parties to submit comments and

data regarding potential, proposed, or adopted (official)

standards. Submissions concerning a particular item that

has appeared in a PF should be submitted to the

appropriate USP scientific staff liaison identified at the

end of the Briefing accompanying each item. To submit

comments and data to a liaison, use the e-mail address

and telephone numbers listed in the Staff Directory

included in every PF.

Please note that USP–NF is being published in an annual

edition with one main book and two Supplements a year.

In addition, the following schedule will repeat every year

so that users will know what to expect and become familiar

with the deadlines.
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The publication and comment schedule for USP 27–NF 22 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2003 November 2003 January 2004

Supplement One October 15, 2003 February 2004 April 2004

Supplement Two February 17, 2004 June 2004 August 2004

The publication and comment schedule for USP 28–NF 23 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2004 November 2004 January 2005

Supplement One October 15, 2004 February 2005 April 2005

Supplement Two February 17, 2005 June 2005 August 2005

In the future, USP anticipates including the comment sub-

mission deadline in each briefing of every revision proposal

when it is published for public review and comment.

For general inquiries or in cases where a particular liaison is

not identified, use the general USP telephone number 301-

881-0666 or FAX number 301-816-8373.
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All official revisions are published in Supplements to USP–NF (twice yearly). Between Supplements, official revisions are

published in PF in the Interim Revision Announcement; these revisions are also incorporated in the upcoming Supplement.

The electronic version of USP–NF is updated as each Supplement becomes available and, therefore, contains all official text

up to and including the contents of the latest Supplement.

PUBLICATION SCHEDULES

Publication Publication Date Official Date

1st Supplement Feb. 2004* Apr. 1, 2004*

PF 30(2) [Mar.–Apr. 2004] Mar. 2004* Not Applicable

2nd IRA [published in PF 30(2)] Mar. 2004* Apr. 1, 2004*

PF 30(3) [May–June 2004] May 2004* Not Applicable

3rd IRA [published in PF 30(3)] May 2004* June 1, 2004*

2nd Supplement June 2004* Aug. 1, 2004*

PF 30(4) [July–Aug. 2004] July 2004* Not Applicable

4th IRA [published in PF 30(4)] July 2004* Aug. 1, 2004*

PF 30(5) [Sept.–Oct. 2004] Sept. 2004* Not Applicable

5th IRA [published in PF 30(5)] Sept. 2004* Oct. 1, 2004*

PF 30(6) [Nov.–Dec. 2004] Nov. 2004* Not Applicable

6th IRA [published in PF 30(6)] Nov. 2004* Dec. 1, 2004*

* Tentative
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��� � ��� &���� "����' =��-����� ������� 	�� �	����	���
������� �	��� �� 	 ������� � 4/M �������� � ��	����� �	����	�
� ��� &���� "���� ������ ���-���������� ����	����� ��� 4/M �� 
������ �� 	 "&$�K+>. �������' 	 ������� ������ �� ��� "�� 
���	� � !����	����' 	�� 	��� 	 ������� �������� ��	�� � �����
�	��	�������� .���	� �������� �� ��
��	��� ������� ��� 
��
����
���������� ������� �� ��� &���� "����' >����������6�� �� 	 �	��� 
�	��� ������ �	��� �� 	� 4<M �������� ��� ��� ��	����� �	����	�
� ��� &���� "����� ��� 4<M �������� �� 	� +>. ������� 	�� 	
������� ������ �� ��� "�����	� � !����	����� .���	� �������� ��
��
��	��� ������� ��� ������ �� ��� ������� ���	��� �� �� 	�G�����
	��� �����������6	����� ��� 
��
���� ���������� ������� � ���
&���� "����' =��-����� ������� 	�� >����������6�� �� 	 �	��� 
�	��� ������ �	��� �� 	� 4<M �������� � ��	����� �	����	� �
��� &���� "����' =��-��������� ��� 4<M �������� �� 	� +>.
������� 	�� 	 ������� ������ �� ��� "�����	� � !����	�����
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�	��	 	�� �����' ��� �	��� ��	� �� �	�� 	��� ��� �����
�	� ���� ��	��' �,��
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2 ��� &���� "���� �� ��� 
������ � ����� ��	� ����	���
���������� 	�� �� ������� ��� ����� ���	� �����'
��� ����� 
�	��	 �� ������� �� �	��	� ��������	 
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��� ������ ����� �� ��� &���� "���� ���� �� ������
�� ��
�����' ��
	����� &' 	�� ���	� � ���� ����� ��
� �
	�� ��
� � ����� 	

����� ��������	��� 	�	��	��� ����
-���' ��� ������� � ����� ���� �� ����� ��� ������ �
��������� �
������ �� ��� ���
������ ���� -��� �� ���
�	��	�������� !� 	�������' ��� ������ ����� ���� 	���
�� ������ �� ��
	����� " 	�� �� 	��������� �� :!C
����� 	 ������� 	��� 	��	�' ��� ������� � ����� ����
�� ����� ��� 	

����� ������ � ��������� �� ��� ���� 
��� . ���� ������ � ��� &���� "���� ����	��� 	 ���� 
��� � /< � � ���������� �� 	 ���	� ������ � 	����
�4< �= �� ��/ �=� . ���� ������ � ��� &���� "����'
=��-������ �������' ����	��� 	 ������� � ;��/ � �
���������� �� 	 ���	� ������ � 	���� �/< �= �� �3/
�= 	�� �	� 	 ������	� ���-����� ����� � ���� ��	� /�
�<2� . ���� ������ � ��� &���� "����' >����������6��'
����	��� 	 ������� � ;< � � ���������� �� 	 ���	�
������ � 	���� �4< �= �� ��/ �=� . ���� ������ �
��� &���� "����' =��-������ ������� 	�� >������� 
���6��' ����	��� 	 ������� � �/ � � ���������� �� 	
���	� ������ � 	���� �4< �= �� ��/ �= 	�� �	� 	 �� 
����	� ���-����� ����� � ���� ��	� / � �<2�
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� �' 	�� ���, 


����� 	��������� �� ��� ���� 	������� �����
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����� 	�� �������� ��������	��� 	�	�� 

	��� ���� -���' ��� ������� � ����� ���� �� �����

��� ������ � ��������� �
������ �� ��� ���
������

���� -��� �� ��� �	��	�������� !� 	�������' ���

������ ����� ���� 	��� �� ������ �� ��
	����� "

	�� :!C ����� +>. 	

����� ������� 	��� 	� 

�	��' ��� ������� � ����� ���� �� ����� ��� 	
 


����� ������ � ��������� �� ��� ������� . ����

������ � ��� &���� "���� ����	��� 	 ������� �

/< � � ���������� �� 	 ���	� ������ � 	

��,� 

�	���� �4< �� ��/ �=� . ���� ������ � ��� &����

"����' =��-������ ������� ����	��� 	 �������

� ;��/ � � ���������� �� 	 ���	� ������ � 	
 


��,��	���� �/< �� �3/ �=' 	�� �	� 	 ������	�

���-����� ����� � ���� ��	� / � �<2� . ����

������ � ��� &���� "����' >����������6�� ��� 

�	��� 	 ������� � ;< � � ���������� �� 	 ���	�

������ � 	

��,��	���� �4< �� ��/ �=� . ����

������ � ��� &���� "����' =��-������ �������

	�� >����������6�� ����	��� 	 ������� � �; �

� ���������� �� 	 ���	� ������ � 	

��,��	����

�4< �� ��/ �= 	�� �	� 	 ������	� ���-����� �����

� ���� ��	� / � �<2� . ���� ������ � ��� &����

"����' %������� ����	��� 	 ��	� ���������� ��� 

���� � 2< � � ����������� . ���� ������ � ���

&���� "����' %�������' =��������� ������� ��� 

�	��� 	 ��	� ���������� ������� � /� � ���

�/� �= 
	�-�� ��� ���� ������' 	�� �	� 	 ���� 

��	� ���-����� ����� � ���� ��	� / � �<2������!
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� !!
��	��' �� � 	 ����	��� 
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� ������ ���
���� ���� ��� ���
��	���� �	� ��
������� �� 	�� �<�' 	�� ����� � �� �,������ �	��	�������# ���� 
	�� �� ��6�� ��� 	� E2/� �� ������� ��� ����	���� � ��� &����
"���� �� 	����
	���� �� 	 �������� 	��	���� ��	���� ����	����
������� 	� ������	� 
���� �	�
�� � ����� �	-�� ��� ��� �����
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�� �� ������� � 
�	��	 �	� ��� ���� �������' �,��
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	�	����' ��� �,
��	 
���� �	�� �� ��� �	��� ��	� �; ����� 	��� ��� ��	� �� ���-��� ���
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��	���� �	�� �� ��6�� ��� &���� "���� �� ��� �	��� ��	� � ��	��
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������� �B��
���� �� ��	�� � ���� �	���
���
�� ������ 	�� 	�� �������� )�	- 	 ��� 2 � �� �� ���������
����	�� ��� �	���� 	 <�;/ �� 
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�� "- 	�� ���
&��� �����
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 � ��� �����
�	�� ������A .��	�� ��� ����
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5��
�� ������� '�����- �� I$H �� �	�� ���� � ��� ��	����� $�����
��	� �	�� ��� � ��� ����
 �� �� ����	�� ���� 1 ) 5��
�� �������
'�����- �� I$H$ "������ ��� ����������' ����� ��� �����' ��	�� ���
�	��� ������	���� �� ��� ������� ����� ��� ���
��	���� � ��� 
�	��
�� 	���� �<�' 	�� 	

�� 	 �< �. ������� 	� 	���� ��< C �� � �����
)����� � ��� �������' ���������� ��� ����������' ������ ��� 
�	� 
��� �����' 	�� ������� ��� ��� �� ��� ���
�
�# ���#��� �� �< ��� 
����� 7	�� ���� �	��� �� ������ 	�� ������� ���
�
�# ���#���-
	�� ���
	�� ��� �	���� ��� �������
������	� ���	���� ��� ���
&��� �����
�� �,������ 	 �	G�� �	�� ��	� �� �����	� �� 
������� ��
��� �	�� ���	���� ��� �������� �����
�� 1$ ��� �	�� ���	����
��� �������� �����
�� " ���	��� ��� 2�� '�����
�# �����
��4-
	�� ��� �	�� ������
������ �� �������� �����
�� � �� ���	��� �������
	� 	 �������� �����	� �� ��� �	�� ���	���� ��� �������� �����
�� 1$
.�� ������	�� �	�� �� ��� �������
������	� � ��� &��� �����
�� ��
��� ���� ������� ��	� ��� �	�� ���	���� ��� �������� �����
�� �$
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����� �� �����
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������� 	
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���	���� ���� ����' F�	� �� ������ �������

�� ���
�
�# ���#��� �� / �������� ���� ���� ��� ��������

������ �� � ������� ������ ��� �����	��' 	�� ����	��

�� /M 	����� 	��� ����� ��� �	�-������ ���	��� "��
	��

��� �	���� ��� �������
������	� ���	���� ��� ��� &���

�����
�� �,������ 	 �	G�� �	�� ��	� �� �������	� �� 
�������

�� ��� �	�� ���	���� ��� �������� �����
�� 1� ��� �	��

���	���� ��� �������� �����
�� � �� ���	��� ������� 	� 	 �� 

������ �����	� �� ��� �	�� ���	���� ��� �������� �����
�� 1�
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�����
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�������� �����
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�	���	�� ������	�� �� �< �= � �	���' 	�� �	�- 	� �����
�� �� >�� 
����� �<< �� � ��
��� ���	�� �� �< �= � �	���' 	�� �	�- 	�
�����
�� 5� >������� ��< � � 	�������� ������ �	����	�� �� <��
8 ������ �����,���' ������ ���� <�� 8 ������ �����,��� �� �<<
�=' 	�� �	�- 	� �����
�� .� 8�, ���� � �= � �����
�� � 	��
� �= � �����
�� 5' 	�� �� ��� ��,���� ������ 	�� �<< �= �
�����
�� . ���� ��������� (�� ������ �; �����' 	�� ����	�� 	��� 
�	����������

�������� �����
��+��	���� 	� 	����	���� ��	����� ������ �
3 
������ ������ ����� 	������ �������� ��	��	�� �� 	 ����	���
����	����' 	�� ������ B�	����	������ 	�� ���
���� ���� �	��� �� �� 
�	�� 	 �������� �	���� 	 -���� ��������	���� � 	���� �/ �� 
��
�=�
&��� �����
��+��	���� 	� 	����	���� ������� 	����� � "��� 

������� )��	�� )�����' �B���	���� �� 2< �� � ��� ����� �����	���'
�� 	 �<< �= ���������� F	�-' �������� �� 	�� ������ ���� �	��� ��
������' 	�� ��,�
���������+.�� ��< �= � ������ 
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	���

�
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�
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� ���#��������� �� ���� ����� ����	����� ��< �= � �	���'
��< �= � ��� &��� �����
��- �� ��< �= � ��� �������� �����
��-
	�� ��,� .��� 	���� �< �������' 	�� ��< �= � +���� "���	����

����� �)'
�
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�
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�� 	�	���� ��� ��	�-� ��� 	�����	��� � ��� &��� �����
�� �� ���
���	��� ��	� ��� 	�����	��� � ��� �������� �����
��* ��� ���� ��	�
2�<M � 
������� �� ����' �	����	��� �� ��� ����� �	����

� )���	��� ��������� 	���	�� �����	��� �� �������
�������
	�� 	�	��	��� ��� 8	��	 "�������� )�=' 8��	��' !�	��
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�' 8�� 
�	�-��' 7!� 	�� >�	)�� "��
�' 7	�������' "� �������	 
���������
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��������� �������� �� �	��� �	���� 	 ��������	���� � 	���� � ��
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�
>��	� ����� ����

�
�����+7���� 	���� �?3 �� � �����	��� 
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���
�	��' ;?� �� � ���	��� 
��	����� 
���
�	��' 	��

�/< �� � 
�������	�� 4<' 	�� ��	���� ���� 	 � = ��	-���

>������� �� �<<< �= � �	���' 	�� 	�G��� ���� 
��	�����

�����,��� �� 
���
����� 	��� �� 	 
: � 3�< � <��������!

�������� �����
���+��	���� 	���� �< �� � ()% "����������
)��	�� )����� �)' 	����	���� �������' �� 	 �/ �= ����������
F	�-� >������� �� 2 �= � �	���' 	�� � �= � 
: 3�� 
���
�	��
���� �������� ���� 5����� �����
��� ����� �����
��� �� ��� �������
���#����- ���
������- ��� �����
����'
�
%��
	�� 	 �������� �	���� 	 -���� ��������	���� � ()%

"���������� )��	�� )����� �) �� �	���'�����!

	�� ������ ���� �	���' B�	����	������ 	�� ���
���� � ������	��' ��
���	�� ����� �������� �����
��� �	���� -���� ��������	����� �
	���� ��� �� 
�� �=' <�4 �� 
�� �=' 	�� <�; �� 
�� �=' ���
�� 
�������
�
��/ �� 
�� �=' ��< �� 
�� �=' 	�� <�/ �� 
�� �=' ���
�� 

������������!

&��� �����
��+��	���� 	���� �<< �� � ����� "���������� )�� 
	�� )�����' 	����	���� �������' �� 	 �<< �= ���������� F	�-'
�������� �� �< �= � �	���' 	�� / �= � 
: 3�� 
���
�	�� ����
�������� ���� 5����� �����
��� ����� �����
��� �� ��� ������� ���
�#����' ���
������' ��� �����
����'
�

�����!

������ ���� �	��� �� ������' 	�� ��,�
���������+��	���� /�< �= � �	�� �������� �����
�� 	�� ���

&��� �����
�� �� ��� ��
	�	�� ����	���� �������' 	�� 	�� 	���� �< �=
� �	���� )��� ����� 	 ���	�� ��	���� �� ���	���� ����� 	 
���������
�� ��������� ��� ���
���� �������������	���' ������ 	� ;�< ��' //<
��' �� 22< ��� )�� ��� ���������� �� 6��� � 	�����	��� �� �����
��������� �� ��� ���� ��	� 3<M � ��	������	��� �� ����� ����	��
���� .�������
�
�
�� ����
�� �����
��� +��� 	 ����	� ����������
�B�	���� �	����	��� ����� ��� ������� � .�������
�
�
�� ����
��
�����
�� ��������' 	�� ��� �	��' �� ��' � ()% "���������� )�� 
	�� )����� �)'
�
	�� 	�� 	���� �/ �= � �
������ (�� 	 
��������� �� �� 

������� ��� ���
���� �������������	���' ������ 	� ;�< ��' //<

��' �� 22< ��� )��� ����� 	 ���	�� ��	���� �� ���	����� )��

��� ���������� �� 6��� �� 	�����	��� ����� ����	�� ���� .��

������
�
�
�� ����
�� �����
��� +��� 	 ����	� ����������

�B�	���� ������� ��� ��� ������� � .�������
�
�
�� ����

�
�� �����
�� ��������' 	�� ��� �	����' �� ��' � ()%

"���������� )��	�� )����� �) �� ��� 	��B���� � ��� �� 

�
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�
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�
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������
�

������ �	-��
�� ��� �����	�

�<<<�)K/�'

�� ����� ) �� ��� �	�� �
�
"���������� )��	�� )�����������

�
���������!
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��0 	�� / �� ��� ������' �� ��' �
"���������� )��	�� )����� �	-�� �� 
��
	�� ��� &��� �����
���
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�
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�
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�'����������(
1 )

�
H$1 )�����!

5��
�� ������� '�����- �� I$H0 H$; ) 5��
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of water, with a suitable spectrophotometer. The absorbance

of the Test solution is not greater than that of the Standard

solution (0.2%).

Related compounds—

System suitability solution—Prepare as directed for Sys-

tem suitability preparation in the Assay.

Standard solution—Transfer 5.0 mL of the System suit-

ability solution into a 50-mL volumetric flask, and dilute

with water to volume.

Test solution—Use the Assay stock preparation prepared

as directed in the Assay.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. For the Test solution, the

areas of any peaks corresponding to beta cyclodextrin or

to gamma cyclodextrin are not greater than half of the area

of the corresponding peaks in the chromatogram of the Stan-

dard solution (0.25%), and the sum of the areas of all the

peaks, excluding the principal peak and the peaks corre-

sponding to beta cyclodextrin or to gamma cyclodextrin,

is not greater than half of the area of the peak corresponding

to alpha cyclodextrin in the chromatogram of the Standard

solution (0.5%).

Light-absorbing impurities—

Test solution—Transfer about 1.0 g of Alfadex, accurately

weighed, to a 100-mL volumetric flask, dissolve in and di-

lute with water, which has been previously boiled and

cooled to room temperature, to volume, and mix.

Procedure—Determine the absorbance of the Test solu-

tion in a 1-cm cell with a suitable spectrophotometer, after

correcting for the blank: between 230 nm and 350 nm, the

absorbance is not greater than 0.10; and between 350 nm

and 750 nm, the absorbance is not greater than 0.05.

Organic volatile impurities, Method IV h467i: meets the

requirements.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

water and methanol (90:10, v/v). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Standard preparation—Transfer 25 mg of USPAlpha Cy-

clodextrin RS, accurately weighed, in 25-mL volumetric

flask, and dissolve in and dilute with water to volume.

System suitability preparation—Transfer 25 mg of USP

Beta Cyclodextrin RS, 25 mg of USP Gamma Cyclodextrin

RS, and 50 mg of USP Alpha Cyclodextrin RS, accurately

weighed, to a 50-mL volumetric flask, dissolve in and dilute

with water, and mix.

Assay stock preparation—Dissolve 250 mg of Alfadex,

accurately weighed, in water with the aid of heat. Cool,

and dilute with water to 25.0 mL.

Assay preparation—Transfer 5.0 mL of the Assay stock

preparation to a 50-mL volumetric flask, and dilute with

water to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a refractive in-

dex detector and a 4.6-mm 6 25-cm column that contains

10-mm packing L1. The flow rate is about 1.5 mL per min-

ute. Chromatograph the System suitability preparation, and

record the chromatograms for about 3.5 times the retention

time of alpha cyclodextrin. Record the peak responses as di-

rected for Procedure: the retention time of alpha cyclodex-

trin is about 4.5 minutes; the relative retention times are
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!����� ��� �,������� !����� �� !�� /!,���! �����!���,!����

��� "��-���"� ��!��$�� ���$���� �� ��!� �!� �� !�� �����

��!��� ���"� !�� GG!�,�HH ���,��!���  ��� ��� �����& ��� �!

���� �$��,�!�� !�� ���������!+ �� !�� �� ���  ��� �� �� ��!��

 �!� �� !�� !�,�  ���� %� !�� �� � �(���� ��!�� ��!�,� ����

!� �� �����"�!�� �$�� ��� �$�� ��� � 
6D ���� �(� ���� "���

-���"� ��!��$�� ��� !�� !�,�  ��� �� "��",��!�� ��"� !� �&

!��� 
6D �� �,"� ��!��$��� ��,�� �� �(��"!�� !� "��!���

!�� !�,�  ���& �� >�� "����! ��+ ��!� "��!���!+ ���!���

�� ��! !�� "��-���"� ��!��$�� ����$�� ��� � ���"�-" ��!
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��� ��"� !� �""��!��"� "��!���� ���,�� �� ����� �� �"���!�-"
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called a false positive or Type I error. The error could also be

in the other direction; that is, the methods could be similar,

but the data do not permit that conclusion. This is a false

negative or Type II error. With statistical methods, it is not

possible to completely eliminate the possibility of either er-

ror. However, by choosing the sample size appropriately, the

probability of each of these errors can be made acceptably

small. The acceptable maximum probability of a Type I er-

ror is commonly denoted as a and is commonly taken as 5%,

but may be chosen differently. The desired maximum prob-

ability of a Type II error is commonly denoted by b. Often, b

is specified by indirectly by choosing a desired level of 1 –

b, which is called the ‘‘power’’ of the test. In the context of

equivalency testing, power is the probability of correctly

concluding that two identical methods are equivalent. Power

is commonly taken to be 80% or 90% (corresponding to a b

of 20% or 10%), though other values may be chosen. The

protocol for the experiment should specify d, a, and power.

The sample size will depend on all of these components. An

example is given in Appendix FAppendix E. Although Ap-

pendix F Appendix E determines only a single value, it is

often useful to determine a table of sample sizes correspond-

ing to different choices of d, a, and power. Such a table often

allows for a more informed choice of sample size to better

balance the competing priorities of resources and risks (false

negative and false positive conclusions).

APPENDIX A: CONTROL CHARTS

Fig. 1. Individual X or individual measurements control

chart for control samples. In this particular example, the

mean for all the samples (x) is 100, the upper control limit is

104.5, and the lower control limit is 95.5.

Fig. 1. Individual X or individual measurements control

chart for control samples. In this particular example, the

mean for all the samples (x) is 102.0, the UCL is 106.5, and

the LCL is 97.5.
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/�$���� ����� ��!����!�$�� ��"�,���� !�� ,�� �� "�������� ����!�&

�,"� �� !������, �������!� ��� �+�!��!�" ��!�����!�& ��$� ���$��
�����+ ,���,�& �,! ��.,��� ��������� ��������
�
%!  �+ �� ,���,� !� ����� ��!� ���,!�� ��!��" �� �,��,��" �"��

����� !� ������� ��!� ��!��� ���� �����!��� ���� ��"���!�!� ���

 �$�� �� �����,�� ��E�����  �!�������'��-7
��� ��!�"��  ���,�� ��!�& ���"��� "��� �� ��.,���� ��� "�������

"��!������& �,! !�� ,�� �� ��!� "��� �" �"�� ��� �����+ ��E�����
���,!���� ���,�� �� �$������
'���"!�$� �� �$�� �� ������"  �!!�� �� $��+ � ���!��! ��� !��!���

���� �"�,!�"�� ��!��� �� �""�����"� ��!� !�� ������� !��! "���!��
����� B������ %��)�� �75��� %! ��� ���� �� ���!��!�� !��! �� ���
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!�� ������� �� ������ ��� ����!��� "�� "�,�� � ��� ������!

 ,!�!��� �� ���"� !�� "����� ��+��� !�� ����! �� !�� �����

!���L����!��� ��� �� ������ "����"!� ���� "�� ���,�! �� !��

����,"!��� �� �  �������� 298 !��! �� �,���.,��!�+ !�����

��!�� ��!� � ���!��� ��!� �� ��"����"! � ��� �"�� ��.,��"��

?��! ��!��& �,"� � ���!��� ���� �� ������ ������ �!� ���

!����� ���� �� ����& �� �! ���� '$�� ����� �� !�� ���������!+

!��! !��  ,!��! ���!��� ���� ��$� ����!����,� ����"!�� %� !��

����!���L����!���L!������"�!��� �"",�� �� � ���,��!��+ ����

!��� �� !�� <98& ��� �� ���� �(�������� "�� �� ����,�!��&

���,�!��� �� ��!���,�!�� <98 �� 298 �+�!�����& �� ,��"����

,��� <98 �� 298 �+�!������ 8 ������ �,"���!��� �,��!�!,�
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!�� ���"��!  �������� 298 �!����& �� �,� !� �+������

�������� A��� ������� �� � "�� �"��& �,"� �� �"������& !�

� ���!��� �� � <98 �!����& �! �� �������� !��! �,���.,��! �+�

������ ������� �� !��! ������ �� �,"���!���� ��!����� ���

��� <98 ��  �������� 298 �+�!����� ��,�� �� ����,�!���

���� ����,�!��� "�� ���,�! ��  ��"���� �!������

%� �� � "��", �!��"�� ����� � ����� "����� �� "��� ��

�� � �!�,"!,�� �� �, ��� ��� �"",����& �! �� �������� !� ���

���$� !���  �"���"���"���+� 8�!���!���� �� "��� ��� ��

�!�,"!,�� ��"�,�� ����E�& ����!����& ��� ��������� ��!��

��� ���� �� ���� �� �� ��!��� "��� ��� � "�� ���� !� ������

�!�� ��������& �,"� �� <���H� �� �,����H� �+���� �& ��� ���

 �!�" ����"!�& �,"� �� !�� ���� �� !, �� �,�������� ����� ���

!�� ��������"� �� $����,� "��"����

)������ !� ��� �� � ��� �,"���!���� ��.,��� �����$�!����

��� "������ �� � ��!��!����+ ���� ����+ �� ��+�������"�� �"�
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!��!& ��"�,�� !�� ������ ��� �(!��! �� !�(�"�����"�� !��!��� ��

�!�����+ ��#,��"�� �+ !�� ��!,�� �� !�� �����+ "��!�"! �� !��
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!�� ������!��+  �!����� �"������ !� !�� �,"���!��� ��.,��"�
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����� ���  ��+ ���!��"�� ����� ��! ��� �� !�� �� $�!��
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!� ���!���� %� !�� !��! ��!�"�� �� ��� ���+ �,������ ����!�����&
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� ����� ���"�� ����� !� !��!���L�(!��"!���� ����� ",! �,���"��

��$� !�� ��!��!��� !� �(���� ��������! "�� �"�� ��!�!��� !� !��

!��! �+�!� � ����  �+ �� ���!�",����+ � ���!��! !� "�������
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�� !��!��� %� ������ ��� �(!��"!���� �� ��!�"��� !� �� �$��,�
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,���,� �� �,"� "����� '(!��"!���  ���� ���,�� �� �$��,�!��

��� !���� "+!�!�(�" ��!��!���� ?���� !��!  �+ �� ,���,� ���
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�� �!�+� �,���(��� �<?/>�& $����,� ��� "��"��!��!���

 �(!,��� �� ��"���� ��!� �!��� ��.,���& ���+�!�+���� ��+"��

 ��� ������ �!�"& �!"� ��� ������� "���!�� ���������� �����

������ ��	�	� 8� $���� ���� ���!� /���, )������� %�I�"!��� ��
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!������ !��! ���� ��! ��!�� !�� "�� �"�� ��!,�� �� !�� ����,"!

����� �(!��"!��� F������ "���!�� ���� ����"�!�� !��! �����
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��� �(!��"!��� "����!���� ���,�� �� �,"� !��! !�� ��!���

!��� ��� ��!����� !�� "�� �"�� ��!,�� ����"� ����!�(�" ��!���
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���� ��� ����!�(�"�!+& !��  ��! ���������!� �(!��"!��� "�����
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!��� "���!��& !���� ��  ��� !��!� ���,�� �� ����"!�� �����
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!,���� !� ���,�� !��! ��  �"��������� � �� !�� !��! ���  ���

!��� 6 �������� �� �$�� ��� !�� �������� ",�!,�� �� ����

$���� �+ �� ���������!� "��� ������!��+� ��� ��"!���� ���,��

�� ����� �� � �,�!���� ���!�  ���, ��,"� �� #,�� ��"!���

 ���, � !� !�� ��!� �(�����!��� !� ����+ �!�!�����+ �����

�������
 "�, ���  :�� %�",��!��� ���,�� �� �! � !� ����!,��

�� �	�6 � 	�6��
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�� C��� ����� ��������� 	��5�

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� �����	 ��	�����



��� ��"!���� ���,�� �� �(� ���� !� ���,�� !��! !�� ������

����!� �����!+�� �� ������!� ��� ��.,��� ��! ��� ���!����� ��

!�� ",�!,��  ���, ���,�� �� �� ���!��!��� ��� ��!� ��

����!����,� ��$������ !� ���!����� ����������"� ���,��

���� �� ��!�������� �+ ",�!,���� ��  ��� ��  ���, � *�"�

!���� ������+��� � ������ ��!� �� ��$������ ����!�$� !� �������

��!�� ��� !��! ��! ���,�� ��! �� ,���� '(��"!�� ��!����!�" ���

���!��"�& �,"� �� !� � ��"�����& ���,�� ���� �� �� ���!��!���

����&���� 	���)����
 0#����8 �,�!����  �!�����" �"�

!�$�!��� �+�!�  �+ �� �������� ��� !�� ��$��� �� �����!��

��� �+�!� "��!���� � ���! �!�"�������� ���"!��� �,�����

 ��!�� ��!� $����,� "���"!���� /,"� �+�!� � "�� ��  ���

��!��� !�� ������!��+& �� �,�"����� ��� $����,� "�  ���

"��� �,�������� 8 �, ��� �� ����!�  �+ �� ,��� !� ���,"�

�"!�$�!��� �� ��$�� ��@+ ���

����%��8� ���������!�  ���, ��� "���,"!��� !��

!��! ���,�� �� ���!����� ����& ���  �+ ��"�,�� � ��"������

/,"�  ����  �+ �� ��!����� "�  ��"����+�

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� )��"��!��!���� ��

!��! ��!�"�� !��! ��� ��! �$��!�+ "+!�!�(�" ���,�� �� ,���� 8

"+!�!�(�" ����"! �� !�� ��"!����  �+ �� �� ���!��!�� �+ �

���,"!��� �� !�� �����!+ �� !�� ��"!����� ���� ��� ",�!,���

���!�� �� ����!�  ���, ��,� !�� !��! ��!�"��& �+ � ���,"!���

�� !�� �, ��� �� ����!����,� ��$��!��!�& �� �+ !�� ������ ��

�,�$�$�� �� ",�!,��� !���!�� ��� !��� ���!�� �� ����!�  �����

���  �(� , ���"+!�!�(�" "��"��!��!���& ��,� �! ����! ��,�

����� "��"��!��!����& ���,�� �� !��!���

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� =���!�$� "�� �"�� "��!���� ���

�!��������"�-"� /���, �@��� �� ����"!�$� ��!� �8 �6�6

��� �8 ���& 	���!��#,����� �� ����"!�$� ��!� �8 
�& ���

	�� �����!���"��� �� ����"!�$� ��!� �8 �6��� 	�8 ������

!���"��� �� �� ����"!�$� ����!�$� "��!��� ����  �!�����" �"�

!�$�!��� �+�!� � ��� ��"�,���� >!��� ����!�$� ��� ����!�$�

"��!����  �+ �� ���������!� �� �����

��#� .��'����
���),�!,�� ���!�� ��� "  �+ �� ,����

"��!������ ������-�� ���!����������  ���,  �+ �� ,����

��� !��! ��!�"�� ���,�� ��  �(�� ��!� ���  : �� !�� ��"!�����

",�!,�� �� ���"����� �� �������� ��� 	  : ��  ��!�� ��$���

��+� ����� 9>�'3��� ���� ���,�� �� "����� !� �����(��

 �!��+ 5	� !� 56� ������ ������ !�� ��"!������ %� �

 �!�����" �"!�$�!��� �+�!� �� !� �� ��"�,���& �! ���,�� ��

����� ��!�� !�� ����!��� �� !�� ��"!���� ��� !��! ��!�"���

9���!�$� "��!���� ���,�� ��"�,�� !�� �� � "� �����!�

 ��,� !�� !��! ��!�"��� ��� "��!��!� �� !�� �$����+ ���� !,��

���,�� �� ��,��� �$�� !�� �,���"� �� � ���!� �� ������-��

���� ��� !�� ���� �$����+ ���,�� �� ������� !� "��� ��� ���

�����+� =��!�� ���,�� �� ��",��!�� �! �	�6� 	�6� ��� 5���	

��,��& ��!�� ���"� !�� �, ��� �� "������� ���,�� ��

"�,�!���

�&#��)����
# �
� �
�����������
���� �, ��� �� ���

$��!��! "������� �!���� !��! "�� ���� ��  ���, ��!��,!

���!������ ���,�� �� ��"����� ��� ��� ���!��� /!�!��!�"�� "� �

�������� ��!���� !��! ��� "��!��� ���!�� ���,�� ��  ��� !�

��!�� ��� �� � �!�!��!�"���+ �����-"��! ��������"� �� !�� �, �

��� �� ��$��!��!� �(��!�� 8� ����"�!��� �� ��!��!��� ����!�(��

"�!+  �+ �� ��,�� �� � �!�!��!�"���+ �����-"��! �������������

����!������� !� !�� �, ��� �� ��$��!��!� �� ����� 8���& � �!��

!��!�"���+ �����-"��! ��������"� ��!���� !��! ��� "��!���� ���

�! ����! � !��! ��!�"�� "��"��!��!��� �� ����"�!�$� �� � �����

!�(�" ����"!� %� ���!��� � �����-"��! ������������� ��������"�&

�� ������ !��! ����! ��������"� ��!���� !��! ��� "��!���� ��

��,��& !�� ��!�"�� �� ��! ����!�(�" �� !��� !��! �+�!� �
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�
�
�
�
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C��� ����� ��������� 	��5� �������

 ����
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� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� �����	 ��	�����



�	��������� ���� 2'C'2/' ?A�8�%>9 8//8;

���� !��!& �� ���� !� !�� ���������� ����������� �����	�

&������� �		��� ���,��� !�� ��$������ �� ���"�-" �!����� ��

��"!���� ��� � ���!�",��� � ��� �"�� ��������"� !� �� ���

��������! �!�!�� %� !��� "���& !�� ��$������ �� ��� � !�+�!��

�������������! !� ����������! �!�!�� 8���& �� �� !��

���������� ����������� �����	� &������� �		��� ��"!����

���,�� �� �(����� !� !�� !��! ��!�"�� ��!� ��� ��!��,! �  ��

!�����" �"!�$�!��� �+�!� �

���������),�!,���� �� ��"!���� ���,�� �� ���� �� !��

�� �  ����� ��� ,���� !�� �� � "����!���� �� ���"�����

��� �������� �� !�� ���������� ����������� �����	� &����

���� �		�� ��� �!����� !��! ���,�� �� ,��� ��� �	���������

���� 1=	& 1=	 ,$�8& ��� 1=	 ,$�8 �S? ���� %� ������

����!�& �!��� �!�����  �+ �� ,����

��� ��"!���� ���,�� �� �(� ���� !� ���,�� !��! !�� ������

����!� �����!+�� �� ������!� ��� ��.,��� ��! ��� !�+�!�����

�� !�� ",�!,��  ���, ���,�� �� �� ���!��!��� ��� ��!� ��

����!����,� ��$������ !� !�+�!����� ����������"� ���,��

���� �� ��!�������� �+ ",�!,���� ��  ��� ��  ���, � *�"�

!���� ������+��� � ������ ��!� �� ��$������ ����!�$� !� �������

��!�� ��� !��! ��! ���,�� ��! �� ,���� '(��"!�� ��!����!�" ���

���!��"�& �,"� �� !� � ��"�����& ��� �����!�$�!+ !�  �!� +"��

)& ���,�� ���� �� �� ���!��!���

����&���� 	���)����
 0#����8 �,�!����  �!�����" �"�

!�$�!��� �+�!�  �+ �� !�� �� � �� !��! ���"����� ��� !��

&���)���� ���������� ��	��� �� !�� ���������� �����������

�����	� &������� �		��

����%��8� ���������!�  ���, ��� "���,"!��� !��

!��! ���,�� �� !�+�!����������& ���  �+ ��"�,�� � ��"������

/,"�  ����  �+ �� ��!����� "�  ��"����+�

��#� 	�������/�� ��	� ������� �� !�� ���������� ������

������ �����	� &������� �		��

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� ?�!�+�  �!���� �,�����!�& 5���!���

.,������� �(��� �� !��!�+� !���!�� ��!�����,������� ���

����"!�$� ����!�$� "��!���� ����  �!�����" �"!�$�!��� �+��

!� � ��� ��! ��"�,���� 	�8 �����!���"���  �+ �� ,��� ��

� ����!�$� "��!��� ���� �  �!�����" �"!�$�!��� �+�!� �� ���

"�,���� >!��� ����!�$� ��� ����!�$� "��!����  �+ �� ������

����!� �� �����

��#� .��'����
���=����� !�� !��! ,���� !�� �� �

���"��,�� �� !��! ���"����� ��� ��	� ����������� �� !�� ����

������� ����������� �����	� &������� �		���

�&#��)����
# �
� �
�����������
�=����� �� ���

�"����� ��� B)	��������	 ��� 8������������� �� !�� ������

����� ����������� �����	� &������� �		��� ��� "��!����

��� !�� ��!�� ���!��� �� ��!��!��� ����!�(�"�!+ ��� � !��! ���

!�"�� ��� ���� !�� �� � �� !���� �� !�� ���������� ���������

��� �����	� &������� �		��

������������	 ������	��� F'9' ?A�8�%>9 8//8;

���� �� ���!��� ����+ �������� !� ����!��+  ,!�!���� �,�

!� ���� �,��!�!,!���� �� ��� � ����!� �� <98� %� !��� "���& !��

!��!  �"��������� �� � �,E��+�!�" "��� !+�� �� ���"��� ��

+���!�� ����� ��� � $����!+ ��  ,!�!���� ������! �� !��  ��!

"�  ���+ ,��� ������� �!���� �� ������������	 ������	���

!��!  �+ �� ��$�����& ���,�!��� �� � �, ��� �� ��������! �,!�

"� ��� %� �� � "����& �����!��"� !� ��!����!�"� �,"� �� "����

$����� ��� "+"����(� ��� ��� ��$������ �� ���,�! �� �

��$����  ,!�!���� %� �!��� "����& ���  ,!��!� ��.,����� ����

���� ��"� � ���!�  ,!��!�& �!��� ��.,����� �������� >!���

 ,!�!���� �� !��  ��! "�  ���+ ,��� �!���� ��"�,�� �+�

���& !�� 6�5�& ��� ���& ��� �� ����� ���  ��! "�  ���+

,��� ������� �!���� �� �� �@+��,� ��� ��$ ��
	�
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�
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2��#��8�!��,�� � �, ��� �� �!����� �� ������������	

������	��� �+ �� ,���& !��  ��! "�  ���+ ,��� +���! ����

���� �!���� �� WC ��6��5)& ��� !��  ��! "�  ���+ ,��� ���

����� �!���� �� <�� �+��"�� ��",��!��� !� ����!,��� ��� +���!

��� 		�6 � 	�6��

��� +���! ���,�� �� �(� ���� !� ���,�� !��! !�� ���������

�!� �����!+�� �� ������!� ��� ��.,��� ��! ��� ���!�",���

� ��� �"���& �� �����!�$�!+ !� ���"�-" ��!����!�"�& �� ���!�",�

��� "���� �����!+���& �!"�& ���,�� �� �� ���!��!�� �� ������

����!� !� !�� !��! �+�!� � ��� ��!� �� ����!����,� ��$������

���,�� ���� �� ��!�������� �+ ",�!,���� �� �  ���, ������

����!� !� � ��$�� !��! �+�!� � ;���! ������+��� � ������ ��!�

�� ��$������ ����!�$� !� ������� ��!�� ��� !��! ��! ���,�� ��! ��

,����

����&���� 	���)����
 0#����8 �,�!����  �!�����" �"�

!�$�!��� �+�!�  �+ �� !�� �� � �� !��! ���"����� ��� &����

)���� ���������� ��	��� �� !�� ���������� �����������

�����	� &������� �		��

����%��/��"� !���� ��� � $����!+ �� ��!��!��� ��$���

����� !��!  �+ �� !��!�� ���& !���� ��� � $����!+ ��  ���� !��!

 �+ �� �,�!����� 8 ����!�  ���, ���,�� �� ,��� �� �����

!� ����"� !�� "���� !� !�� ����! ����� �  : �� ",�!,�� ��,��

"��!��� ��6 � ��� "���� ���  :� >!���  ���� ���,�� ��

,��� !� ����"! ��� ��$��!��!�� ��� �(� ���& �� !�� ��������"�

�� "+"����(� ���������!��!  ,!�!���� �� !� �� �(� ����& !��

����"!�$�  ���� ���,�� ��"�,�� � "��"��!��!��� �� "+"����(�

� ��� ������!��+ !� �����$��!��!��

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� %! �� ��"�����+ !� ,��

"��"��!��!���� �� !��! ��!�"�� !��! ��� ��! �$��!�+ "+!�!�(�"� 8

"+!�!�(�" ����"! �� !�� ��"!����  �+ �� �� ���!��!�� �+ �

���,"!��� �� "��� $������!+ ��� ����!�� ���  �(� , ����

"+!�!�(�" "��"��!��!���& ��,� �! ����! 5 �!��� ����� "��"���

!��!����& ���,�� �� ,����

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� =���!�$� "��!���� ���,�� ��"�,��

!���� !��! �"! ��!��,! !�� ������"� �� �  �!�����" �"!�$�!���

�+�!� & ��� !���� !��! �� ��.,��� �  �!�����" �"!�$�!��� �+��

!� � '(� ���� �� !���� !��! �"! ��!��,! !��  �!�����" �"!��
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��"� �� !�� ���������!� ����"!�$�  ���, � ��� ���!�� ���

!��� ��",��!�� ��� 5�� ��+� �! 		�6� 	�6�� 9���!�$� "���
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�&#��)����
# �
� �
�����������
���� �, ��� �� ���

$��!��!� ��,�� �� !�� !��! ���!��& ��� ����!����,� ��$��!��!�
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��!��!��� ����!�(�"�!+  �+ �� ��,�� �� � �!�!��!�"���+ �������

�"��! ������������� ����!������� !� !�� �, ��� �� ��$��!��!�

�� ����� 8���& � �!�!��!�"���+ �����-"��! ��������"� ��!����
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�� !��� !��! �+�!� �
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!��+ ��� ��! ,��������� �� ��"������ ��!� �� ����!����,�
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,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� =���!�$� "��!���� ���,�� ��"�,��

!���� !��! �"! ��!��,! !�� ������"� �� �  �!�����" �"!�$�!���

�+�!� ��� !���� !��! �� ��.,��� �  �!�����" �"!�$�!��� �+��

!� ��  �!�����" �"!�$�!��� �+�!� ���,�� ��! �� ,��� ��!�

��! ����!�"+!� ",�!,����� 8 ����"� �� �, ���,� !�(�"�����"��

��!������ �� !�� %�!����! "�� ���$��� �(� ���� �� �,�!����

����!�$� "��!����� ��)�� + ���!� !�� �� �� �� ��$���� !�(�"��

����"�� ��!������ �$������� �� !�� %�!����!& ��� ��$�� !����

A2:�� =���!�$� "��!���� ��� ,�� ��!� ��! ����!�"+!� ",�!,���

��"�,�� �&�	��� �!�+����@��!���"��� ��� 	��"�!+�� ����

#,������ ��� ��!�������� "��� �����& ����!�$� "��!���� ��"�,��
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5���!��.,��������!��(��� ���!��,! �  �!�����" �"!�$�!���

�+�!� � ��� !��� �!�+���!����� ��� ���!�  �!�����" �"!��

$�!�����

��#� .��'����
���2��������� �� !�� "��� !+�� ,���& !��

!��! ���"��,�� ��$��$�� �(������ "��� ",�!,��� !� !�� !��! ���

!�"��& ��!� ������� !�+ ����� ������(� �!��+ �� �)� ���

 :� ����� �� ,�!����,��+ �� ����!�+ ��!�� !�� ������ �� �(�

���,�� !� !�� !��! ��!�"��� ���  �!���� �� ��!�� ����� !��

� �,�! �� ,��"���,��� <98 �+�!����� ��� ����"�!�� ������

���������������� &�����/8�!�� �(���,�� !� !�� !��! ���

!�"�� ��� ������� !�+ �����& !�� "���� ��� �,��������� ���,��

�� ���"�� ��  �"���"��� ������ ��� ���������� 9,"���  �+ ��

������� �+ �(������ !��  �"���"��� ������ ��!� �!!�"���

"���� !� �D ����, "�!��!� ��� ��  ��,!��� )���� ���,�� !���

�� -(�� ,���� �  �(!,�� �� ��"���� ��� �"�!�" �"�� ��0��

�!���� "�������� ��� ������ ���,�� !��� �� ��������� ��� �!

����! 	5 ��,��& ������ ��!� � �,�!���� �,!������������" � ,��

���� ��� � ���E��� �& ��������� �����& ���"�� �� � ����!�����

"��!�����& ��� �!���� �! 5� ��� ���� ��+�� 9�  ���!,��

���,�� �� ������� !� ��!�� !�� "��!������ �,���� �!������

9�(!& !�� �(����� � ,����� ���,�� �� ��$������ �� <�
&

!��� -(��� 8 �,�!���� "�,�!�� �!��� ��,"� �� ��� "��!������

�� �!�(+��� ��� ������ ���,�� �� ��������

A�"��� ������������� %������� &�����/*�"�,�� !���� ��

��  �"���"���" �(� ���!��� ��!� !���  �!���& �! �� � ����

!��! !� ���"E ��� ��  �!�!�" �+�!����� �� <98� /,"� ���"E�

���  �+ �� �""� ������� �+ !�� ,�� �� �����������-"���!

 ���, & ��� ���, & �+���(+,��� �� !�� ",�!,��  ���, &

�� �+ �!��� ���������!�  ����� ��� "����  �+ !��� �� �(�

����� !� !�� !��! ��!�"�� ��!� ������� !�+ ����� �� ���"�����

���$�� 8�!�� !�� �(���,��& <98 ���,�� �� �(!��"!�� ��� 

!�� "���� 9>�'39, ���,� !�"���.,�� ��� �$�������& ���

"�  ��"��� E�!� ��� ���� �$������� ��� <98 �(!��"!�����

��� !�!�� <98 ���,�� �� "��",��!�� ��� !�� �(!��! �� ���

����� !�+ ����� ,�!�E� ��!�� �����

�&#��)����
# �
� �
�����������
�

���������������� &�����/F����� �$���+��� �! ����! 6�

�,"��� ��� ����� ���,�� �� ��!�� ����  �"���"���"���+� *��

"�,�� �� � ��"E���,�� ����� ��� �!���  �+ �"",�& !��

�$����� �, ��� �� ������ �$���+��� � "+!����� �" �����

���,�� �� �,�!��"!�� ��� !�� �, ��� �� ������ �$���+���

!�� �,"��,�� ���� $��,� �� !�� ��! �,"���� ���� "�,�!� 8$���

��� !�� ��! �,"���� ���� "�,�!� �� ���������!� !� ��!���

 ��� �,"���� ���� "�,�!�� >��+ �,"��� ��!� ��� �� �������

��"�� ���,�� �� "�,�!��� )���� ��!�  �!�!�" -�,��� ���,��

��! �� "�,�!��� ����� "�,�!� ���,�� �� ���� ��� ��!� !��!

��!�"���!���!�� ",�!,��� ��� ��� "��!�����

��� !��! ��!�"�� �� "��������� !� "�,�� ��"������ ,��"����

,��� <98 �+�!����� �� !�� ��������� �������0

�� !���� �� �! ����!& �� �$�����& �� ��"����� �� 6 ��  ��� ���

!��  ��� �,"���� ����� "�,�! ��� !��! ��!�"���!���!�� �,�

"��,� $���,� ����"��!�� "��!����& ��

�� !�� ���"��!��� �� �,"��� ��!� 7 ��  ��� ������ �� ��D ��

���$� !��! �� !�� ���,��!��� �(� ����& ����!�$� !� �����

"��!�� "��!�����

A�"��� ������������� %������� &�����/��� !�!�� <98

���,�� �� "��",��!�� ��� !�� �(!��! �� ������� !�+ ����� ,��

!�E� ��!�� ����� ���� ���,�� �� ���� ��� ��!� !��! ��!�"���

!���!�� ",�!,��� ��� ��� "��!����� ��� ��"������!��� �� ���

����� !�+ ����� ���,�� �� �����!�� �� !�� � �� �� ���

�� �� <98� <�������"�� ��!���� !��! ��� "��!���� ���,��

�� �$��,�!�� �!�!��!�"���+�

8� ����"�!��� �� ��!��!��� ����!�(�"�!+  �+ �� ��,�� �� �

�!�!��!�"���+ �����-"��! ������������� ����!������� !� !�� �(�

!��! �� ,��"���,��� <98 �+�!����� �� ��,��� 8���& � �!�!���

!�"���+ �����-"��! ��������"� ��!���� !��! ��� "��!���� ��� �!

����! � !��! ��!�"�� "��"��!��!��� �� ����"�!�$� �� � ����!�(�"

����"!� %� ���!��� � �����-"��! ������������� ��������"� ���

������ !��! ����! ��������"� ��!���� !��! ��� "��!���� ��

��,��& !�� ��!�"�� �� ��! ����!�(�" �� !��� !��! �+�!� �
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��#�# '�� ��������
 �' !$����#���� ����4�

������������	 ������	��� ?%�>�%) 2')>?*%98�%>9 8//8;

���� !��! �� �������� !� ����!��+ "������ !� !�� �!�,"!,�� ��

<98 "�,��� �+ �(���,�� !� � !��! ��!�"��� ��� �!�,"!,���

"�����  ���! ��$��$� "������� �$�� �,����  �!���� �� �

!������"�!��� �� � ���!��� �� <98 ��� ��� ��"�!��� �� �

������ �!���� !� ���!��� ��"�!��� �� !�� �� � �!����� /��"�-"

������� �!����� �� !�� +���!& ������������	 ������	���� ���

,����

)������� �$��  �+  ������! �!���� �� !�� ��� �� �� �@+�

��,� ��"����$� "������� ������� ��� � ���$��,��+ ��!���@+�

��,� �!���� �� +���!� �������"�!��� �� � ���!��� �� <98 ��� 

��� ��"�!��� !� ���!��� �� !�� �� � �!���� ����� E���� ��

 �!�!�" ���� "��$�������  �+ "�,�� !�� ��$���� ��! �� ���

$��!��!� ��� �,(�!�����" �!�!�� � ,!��!� ��.,����� ���!�",�

��� �,!��!����� ����!�$�� ��! ��.,���� �+ ��� ��& ��

���!�!�����" +���!�� /,"� !������"�!����  �+ �"",� ,��� �(�

���,�� �� +���! "��!������ !�� ��������� ����"!�$� ������� ���

!�� �� � �����

2��#��8�!��,�� � �, ��� �� �!����� �� ������������	

������	��� �+ �� ,���& !��  ��! "�  ���+ ,��� �!����� ���

��!�"!��� ��  �!�!�" "������� �$�� ��� <6 �� <�� ��� <� �!����

�� WC ��6��5)& ��� !��  ��! "�  ���+ ,��� �!����� ��� ���

!�"!��� �� !������"�!��� ��� <5& <�& ��� �<�� �+��"�� ��",���

!��� !� ����!,��� ��� +���! ��� 		�6� 	�6��

��� +���! ���,�� �� �(� ���� !� ���,�� !��! !�� ���������

�!� �����!+�� �� ������!� ��� ��.,��� ��! ��� ���!�",���

� ��� �"���& �� �����!�$�!+ !� ���"�-" ��!����!�"�& �� ���!�",�

��� "���� �����!+���& �!"�& ���,�� �� �� ���!��!�� �� ������

����!� !� !�� !��! �+�!� � ��� ��!� �� ����!����,� ��$������

���,�� ���� �� ��!�������� �+ ",�!,���� �� �  ���, ������

����!� !� � ��$�� !��! �+�!� � ;���! ������+��� � ������ ��!�

�� ��$������ ����!�$� !� ������� ��!�� ��� !��! ��! ���,�� ��! ��

,����

����&���� 	���)����
 0#����8 �,�!����  �!�����" �"�

!�$�!��� �+�!�  �+ �� !�� �� � �� !��! ���"����� ���&����

)���� ���������� ��	��� �� !�� ���������� �����������

�����	� &������� �		��

������*�"�,�� !���� ��� � $����!+ �� ��!��!��� ��$���

�����L ,!�!���� !��!  �+ �� !��!�� ���& !���� ��� � $����!+

��  ���� !��!  �+ �� �,�!����� 8 ����!�  ���, ���,��

�� ,��� �� ����� !� ����"� !�� "���� !� !�� ����! ����� �

 : �� ",�!,�� ��,�� "��!��� ��6� ��� "���� ���  :� >!���

 ���� ���,�� �� ,��� !� ����"! ��� ��$��!��!�� ��� �(� ���&

�� !�� ��������"� �� ���!�!�����" ��$��!��!� �� !� �� ��!�"!��&

!�� ����"!�$�  ���� ���,�� ��! ��"�,�� !�� �,��!��"� ������

�+ !�� �,(�!������

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� )��"��!��!���� ��

!��! ��!�"�� !��! ��� ��! �$��!�+ "+!�!�(�" ���,�� �� ,���� 8

"+!�!�(�" ����"! �� !�� ��"!����  �+ �� �� ���!��!�� �+ �

���,"!��� �� "��� $������!+ ��� ����!�� ���  �(� , ����

"+!�!�(�" "��"��!��!���& ��,� �! ����! ��,� �!��� ����� "���

"��!��!����& ���,�� �� ,����

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� =���!�$� "��!���� ���,�� ��"�,��

!���� !��! �"! ��!��,! !�� ������"� �� �  �!�����" �"!�$�!���

�+�!� ��� !���� !��! �� ��.,��� �  �!�����" �"!�$�!��� �+��

!� � '(� ���� �� !���� !��! �"! ��!��,! !��  �!�����" �"!��

$� ! ��� �+� !� ��"�,��  �!�+� �!�����,� ����!� &

�!�+� �!�����,�����!�& ��� 5���!��.,��������!��(���� )+�

"��������� ��� �� �� �(� ��� �� � ����!�$� "��!��� ��.,���

��� !�� ������"� �� �  �!�����" �"!�$�!��� �+�!� � >!���

����!�$� ��� ����!�$� "��!����  �+ �� ���������!� �� �����
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��#� .��'����
����+��"���+& ��6� ��� "���� ���  : ��

!�� ����!� ����� ���,�� �� �(����� !� !�� !��! ��!�"�� �(!��"!

�� ��.,�� ",�!,�� ��� ,� !� �� ��,�� �! 		�6 � 	�6� ,���� �

���E��� ��",��!��� ?�!�����" �"!�$�!��� �+�!� � ���,�� ��

����� !� !��� �������!���� 8�!�� ��",��!���& !�� "���� ���,��

�� �����!�� �� � "��!���,�� �� � ������!�,"!�$�  ������ ���

�����! ���,�� �� ������ ��� ���,������� ��� ���"� ��! ��

!�� �,���"� �� !�� ���������!� ����"!�$�  ���, � ��� ���!��

��� !��� ��",��!�� ��� 5�� ��+� �! 		�6 � 	�6�� 9���!�$�

"��!���� ,������ !�� �� � !���! ��!& �("��! !��! �� �(���

�,�� !� !�� !��! ��!�"�� �(!��"! �"",��� %� ���!�� ��� ����� ,���

!� ��!�"! !�� ������"� �� ��� ��� ���E �� �@+��,� "�������

�,� !�  �!�!�" "������� �$��& ��",��!� !�� ���!�� �� � �������

���!�� �	� !� ��� ��� 	5�5� ��,�� !� ��� �! ��$���� ��! ��

!�� ��� ��!�!���� 2����! !�� �!,�+ ,���� "���� �� !�� �!�!����

��+ ����� �� !�� ���,�!� �� !�� -��! �!,�+ ��� ����!�$��

�&#��)����
# �
� �
�����������
���� �, ��� �� ���

$��!��!�L��"� ����!���� ��,�� �� !�� !��! ���!�� ��� !��

�, ��� �� ����!����,� ��$��!��!�L��"� ����!���� �� !��

"��!��� ���!�� ���,�� �� ��!�� ����� ��� �, ��� �� "����

���� ���!�� ���,�� �� ��!�� ���� �+ ,���� ���!�� "��!������

����!�  ���, ��� !�� +���!� ��� ���.,��"+ ��  ,!��!� ��

��!� !�� "��!��� ��� !�� !��! ���!�� ���,�� !��� �� "��",��!���

/!�!��!�"�� "� �������� ��!���� !�� !��! ��� "��!��� ���!��

���,�� ��  ��� !� ��!�� ��� �� � �!�!��!�"���+ �����-"��! ����

�����"� �� !�� �, ��� �� ��$��!��!�L��"� �����!� �(��!�� 8�

����"�!��� �� ��!��!��� ����!�(�"�!+  �+ �� ��,�� �� � �!�!���

!�"���+ �����-"��! ������������� ����!������� !� !�� �, ���

�� ��$��!��!� �� �����$��� 8���& � �!�!��!�"���+ �����-"��! ����

�����"� ��!���� !�� !��! ��� "��!���� ��� �! ����! � !��! ��!�"��

"��"��!��!��� �� ����"�!�$� �� � ����!�(�" ����"!� %� ���!��� �

�����-"��! ������������� ��������"� ��� � ������ !��!�����!

��������"� ��!���� !��! ��� "��!���� �� ��,��& !�� ��!�"�� ��

��! ����!�(�" �� !��� !��! �+�!� �

%9 C%�2> ?8??8:%89 );�>F'9'�%) �'/�

%� !��� ���"��,��& ��+ �� � �, ��� ��  �  ����� "���

!+��� ��� �(����� �� ",�!,�� !� � !��! ��!�"��� /���!�+ ������

���$��!��� �� !�� "����& !��+ ��� �(����� !� ����!� !��! �!��

 �!�!�" �"!�$�!+� 8�+ "���� !��! ��� ���"��� !��  �!������

�!��� ��  �!���� ���� �� �!����� �! !�� ����! ����� !�� "����

 ��� �� ������� "��� �!��� �! !��� �!���� ��� ����� ,� �����

!��  ������ �� !�� "��� ,���������  �!����� ���� ����!�+ ���

"���!�!�� !�� �,���.,��!  �"���"���" �(� ���!��� ��� �!�,"�

!,��� ��!���!���� !� !�� "��� ��� ��L"��� �!����

��� ��!���!���� !� �!�,"!,��  �+ ��$��$� !�� "��� ��� �

����� !�  �!����& �� ���"� "��� ��!� ���!�� "��� �!��� ���� ��

��!����& �� !�� ��!���!���  �+ ��$��$� ���+ ��� �� !�� ���!��

"��� �!���� %� !�� ��!!�� "���& !�� ����"! �� !�� !��! ��!�"�� ���

��! �! !�� ��$�� �� !�� "��� ��� � ����� !�  �!�����

��������
 !���#�8 ���� ����� ��  �  ����� ����

 ��+ "��� ",�!,��� �� ��!�������� "��� �����  �+ �� ,����

��� ��$��!���� !� ,���� ��� ��+ ",�!,��� ��"�,�� � ����!��

��E������� !��! !�� "��� ��� �� �!�,"!,�� �� ��� ��� <�����

$��!���� ��"�,�� !�� "����������� ��"����� �� ����� ��� !�"��

��"�� �E��� ��.,���� !� ��!��� !�� "���� ��� !�� !���,� ��,�"�&

��� !�� �� �!�� �, ��� �� �������� !� �� �(��"!�� ��� �

��� ��+& ���!������� �� ",�!,�� �� !�� "����� ?��+ ������

����!� ��!�������� ����� ��� �$������� ��� "�  ��"��� �,��

������� 2�.,���� "����!���� ��� ",�!,���� ��� ���$���� �+ !��

�,�������� 1���� !���� ��$��!���� ��� � ���!��!& ��� ���

"�,�� !�� �����!+ ��  ��+ �� !���� "��� ����� !� �� ��������

 ��+ !� ��& �,"� ����� ���� ��$� !�� �����$��!��� �� �� ���

"������ ��E������� �� ����� �� E��+�!+���� ���������& "���

����� ���,�� ��! �� �������� ����-��!��+& ��� !�� E��+�!+���

���,�� �� �(� ���� �� � ��,!��� ����� !� ���,�� !��! !��

"���� ,��������� �(���,�� !� !��! ��!�"��� ��� ��! �� ���

�!��!��� �� ��"������ ��!� �� ����!����,� ����� �� E��+��

!+�� ��$���� ��!�
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),�!,�� "����!���� ���,�� �� �� ���������!� !� !�� "���� ��

,��� )�  ��"��� �,������� ��  �  ����� "��� ����� ����

��������+ ���$��� ����� �!��� �� ",�!,�� "����!����& ��"�,��

��� ���������!�  ����& �,���� ��!�& �!"� ?�  ����� "����

��� ��!�� ��",��!�� �! ��� �� 6D "����� ���(��� �! ��!,��!��

����!�$� �, ���!+�

����&���� 	���)����
 0#����8 �,�!����  �!�����" �"�

!�$�!��� �+�!�  �+ �� !�� �� � �� !��! ���"����� ���&����

)���� ���������� ��	��� �� !�� ���������� �����������

�����	� &������� �		���

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� %! �� ��"�����+ !� ,��

"��"��!��!���� �� !��! ��!�"�� !��! ��� ��! �$��!�+ "+!�!�(�"� 8

"+!�!�(�" ����"! �� !�� "����  �+ �� �� ���!��!�� �+ � ���

�,"!��� �� "��� $������!+ ��� ����!�� ���  �(� , "��"���

!��!��� ���,�� �� !��! ���"� "�,��� �����(� �!��+ � 6�D

���,"!��� ��  �!����� ���� ���� ��  ������!�� �+ � ���,"!���

�� "��� ��,������� 8! ����! ��,� �!��� ����� "��"��!��!����

���,�� �� ,��� �� �����

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� =���!�$� "��!���� ���,�� ��"�,��

!���� !��! �"! ��!��,! !�� ������"� �� �  �!�����" �"!�$�!���

�+�!� ��� !���� !��! �� ��.,��� �  �!�����" �"!�$�!��� �+��

!� � 8 ����"� �� �, ���,� !�(�"�����"�� ��!������ �� !��

%�!����! "�� ���$��� �(� ���� �� �,�!���� ����!�$� "��!�����

��� �(� ���& �!�+� �!�����,�����!� "�� �� ����!�-�� �+

�,"� � ����"��

��#� .��'����
������ ���"�-"� �� !�� ",�!,���� ����

������ ,��� !�� "��� !+�� ,���� '�!�������� "��� ����� ���,��

�� ������!�� ��� �!�"E ",�!,���& �������+ �������!��� ��� 

"���� �!���� ���@�� �� ��.,�� ��!����� ��� �� !�� $���� �����

���$� ��.,�� ��!������� ��� "���� ���,�� �� ������ �! �� ���

�������!� �����!+ !��! �� ���� ��������! ,��� !�� !+�� �� "���

,���� )�  ��"��� �,������� ���� ��������+ ����"�!� ��!����

���!����! !� �,�",�!,���� ��� ��"� ��!�������� "��� !+��� %�

�, �� �+ ���"+!�� ��� !� �� ,���& �����& ��������@��

����� ���,�� �� ���"�� �� !�� ",�!,��  ���, � 8  �!����

���,�� �� ����� !� ���,"�  �!�!�" �"!�$�!+� 8� �(� ��� ��

� �,�!����  �!���� �� ��+!��� ����,!�����

%� ��!�������� "��� ����� ��� ,���& �(���,�� !� !�� !��! ��!��

"�� ���,�� �"",� ����� !�� "���� ��� �� !�� �(�����!���

����!� ������ ����  ���� !��! !�� "���� ���,�� �� �(�����

����� !� ���"���� "��#,��"�& �� ���� �$����"� �� �������

�� ����!� �� �����$��� B, �� �+ ���"+!�� � �!���� �!� ,�

��!��� ���,�� �� !���!�� �� !�� �� �  ������ )���� ���,�� ��

�(����� !� � !��! ��!�"�� ��!� �� !�� ������"� ��� �����"� ��

�  �!�����" �"!�$�!��� �+�!� �

��� ����!� �� !� � �$�� ���"� !�� "���� ���,�� �� �(�����

!� !�� !��! ��!�"�� �� ��������! �� ���! �� !�� ���"�-" "��� !+��

��� �!� ��� �� ��!� ��  �!�!�" ��$�����& ��� �� ���! ,���

���!��� !�� !��! ��!�"�� ��!��� !�� ��� ��  �!�!�" ��!�� ������

����& "���� ���,�� �� �(� ���� �! ��$���� !� �� ���!�� �����

!��!��� �� !�� !��! ��!�"��� B, �� �+ ���"+!� ",�!,���&

���"� ���� �� �,��������& "�� ��$� !�� !��! ��!�"�� �����

�! ��������! !� ��& �������� ��� � ������ ���$��! !� � ��!�

"���� ��$��� ,�������� �(���,�� ��� ��������! ����!�� ��

!� ��

2��������� �� !�� "��� !+�� ,���& �� ����! !��! ������!�  ��

!�!�" �"!�$�!+& �,"� �� "��"��"���& ���,�� �� ����� !� !�� ",��

!,��� �����(� �!��+ 	 ��,�� ������ !�� "���� ��� ���$��!��

��� �(� ���!���� )��"��"��� �"!� �+ ����,�!���  �"��!,�,��

��� �!���� 9�� �� �,�"!������ �� !��  �"��!,�,��� �� ���

.,���� ��� �������  �!�!�" �"!�$�!+�

��� "���� ����� ��  �����+���& ���$��!��� ��,�� ��.,���

����,�!��� �� !��  �����+��� �� �  ����� !��! ���� ��! ����

�,�! !�� "����� ����� ��� � �, ��� ��  �!���� ��� ���������
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,�� �� !�+����L'<�8� =��!���� �� !�� "��� �,�������� ����

��$�� ���  �����+��� �� ��� �,�������� ",�!,���� ���,��

�� ������� !�  �"���"��� ������& !��� -(�� ��� �!����� �,"�

!��! !�� "��� ��� ��  �+ �� �(� ����� 8 �, ��� �� �!����

��� �,�!�����

�&#��)����
# �
� �
�����������
�)��� ��� �� �����

��!���� ���� �� "���� ��  �!������ ���,�� �� ��!�� ����� ���

)�� . ���!� �� � �� !�� ������!���� !��!  �+ �� "��"E��� ���

��!�������� "��� �����& "���� ��!� !��  ���� "��� ��� �

�, ��� �	 "��!�� ����  �+ �� "�,�!��� %� �, �� �+ �

���"+!�� ��� ,���& ���+ "���� ��!� 57 "��!�� ���� ���,��

�� �(� ����� ��� �, ��� �� "���� �(� ���� ���,�� ��

����� �� E�������� �� !�� ����!����,� �����!�$� "��!����

��������"� �� ��!���� "��� ��� �� ��� �� !�� �!�!��!�"��

����� �������� 8 �!�!��!�"�� ����� "��",��!��� ��.,���� ���

E�������� �� !�� !+��"�� $�����"� ��� !�� !��! �+�!� & �	�

� ����� ��!�� ���!��� �� !�� �+�� % ��� �+�� %% ������ !��!

��� �""��!����& ��� ��� !��  ��� , ��!�"!���� ��������"�

��.,����� %! �� ���! !��! �!�!��!�"�� ����� "��",��!���� �� ����

��� �� � ������& ��!��,�� ��!���!�����"! ����� "��",��!����

 �+ �� ���� !� ��!�� ��� !�� �����@�� �����!�$�!+ �� !�� !��!�

��&�� @* 0��� �(�����# �' !$����#����

	&�������
#

)��� ��� �� ����E��� � �"���,"����

)��� ��� �� �������

)��� ��� �� ���� ��!�

)��� ��� �� ����

<�"��!��" "��� ��� ��

=��+�����+

B+����������+

)��� �!�� ����!���

)��� �!�� ����

)��� �!�� ����E��� ����� ��!��

/��!�� "��� �!�� �("������

��� �, ��� �� "���� �� !�� !��! �� ���� ������� "��� ��

�� �� ������!���� ��� !�� ����!����,��+ �"",����� "��� ��

�� �� ������!���� �� !�� "��!��� ���!�� ���,�� ��

��!�� ����� ��� �, ��� ��  �!������ "���� "�,�!�� ���

��!� ��!�"���!���!�� !��! "���� ��� "��!���� ���,�� �� ���

"������ ��� ���.,��"+ ��  ,!��!� ��� ��!� "��!��� ��� !��!

"��� ",�!,��� ���,�� !��� �� "��",��!���

/!�!��!�"�� "� �������� ��!���� !��! ��� "��!��� ",�!,���

���,�� ��  ��� !� ��!�� ��� �� � �!�!��!�"���+ �����-"��! ����

�����"� �� !�� �, ��� ��  ,!��!� �(��!�� 8� ����"�!��� ��

��!��!��� ����!�(�"�!+  �+ �� ��,�� �� � �!�!��!�"���+ �������

�"��! ������������� ����!������� !� !�� �, ��� ��  ,!��!� ��

�����$��� 8���& � �!�!��!�"���+ �����-"��! ��������"� ��!����

!��! ��� "��!���� ��� �! ����! � !��! ��!�"�� "��"��!��!��� ��

����"�!�$� �� � ����!�(�" ����"!� %� ���!��� � �����-"��!

������������� ��������"� ��� � ������ !��!�����! ��������"�

��!���� !��! ��� "��!���� �� ��,��& !�� ��!�"�� �� ��! �����

!�(�" �� !��� !��! �+�!� �

%9 C%�2> /%/�'2 )B2>?8�%< 'W)B89F' 8//8; %9

?8??8:%89 )'::/

<,���� !�� ���"��� ��  �!����& ��"� "��� ��� � ������

"�!��& ��� ��� !�� ���!�� "��� �!���� >�� �������� �,!"� �

�� �(���,�� �� � !��! ��!�"�� !� � ����!�(�" ����! �� �� ���

"����� �� !�� ��!� �� ���!�� "��� �!�� �("������ %� �,"� �(�

"������& !�� <98 �!���� �� ��"� "��� �!�� ����E�&

����, ���+ �! �� �����,� ��"�& !��� !�� �!����� ��"� ����

��!� !�� ������!� ���!�� "��� �!��� %� ����� !� �$��,�!� �,"�

��"� ����!��� �$��!�& �! �� ��"�����+ !��! ��� �� ���� !� ����

!���,��� ��!���� !�� !�� ���!�� "��� �!���� %� !���  �!���&

"���� ��� ",�!,��� �� !�� ������"� �� *��A ��!�� !�� ������ ��

��",��!��� ��!� !�� !��! ��!�"�� ��� !�� "��� "+"���� ���� !��

"���� ��� �(����� !� �� ����! !��! ���"E�  �"��!,�,�� �,�"�

!��� ��,"� �� "��"��"����& ��� !�� "���� ��� �!����� �� ��� ��

��$���� �������� ��+� �,"� !��! ���!�� "��� �!�� �("������
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��������
 !���#�8 $����!+ ��  �  ����� "��� �����

 �+ �� ���������!� ��� !���  �!���& ��!� ��!�������� "���

����� �,"� �� )������ �� �!�� �$��+ �� �,�� "����& �� �, ��

�+ ���"+!��� ?��+ �,"� ���������!� ��!�������� ����� ���

�$������� ��� "�  ��"��� �,�������� 2�.,���� "����!����

��� ",�!,���� ��� ���$���� �+ !�� �,�������� )��� ����� ���,��

��! �� �������� ����-��!��+& ��� !�� E��+�!+��� ���,�� ��

�(� ���� �� � ��,!��� ����� !� ���,�� !��! !�� "���� ,�����

����� �(���,�� !� !��! ��!�"��� ��� ��! �� ���!��!��� �� ���

"������ ��!� �� ����!����,� ���!�� "��� �!�� �("������

),�!,�� "����!���� ���,�� �� �� ���������!� !� !�� "���� ��

,��� )�  ��"��� �,������� ��  �  ����� "��� ����� ����

��������+ ���$��� ����� �!��� �� ",�!,�� "����!����& ��"�,��

��� ���������!�  ����& �,���� ��!�& �!"� ?�  ����� "����

��� ��!�� ��",��!�� �! ��� �� 6D "����� ���(��� �! ��!,��!��

����!�$� �, ���!+�

����&���� 	���)����
 0#����8 �,�!����  �!�����" �"�

!�$�!��� �+�!�  �+ �� !�� �� � �� !��! ���"����� ���&����

)���� ���������� ��	��� �� !�� ���������� �����������

�����	� &������� �		��

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� ��� ������!

"��"��!��!��� �� !��! ��!�"�� !��! ���,�� �� ,��� ���,�� ��$�

���� !� � �����-"��! �,! ��! ��!��� !�(�" ����"!� 8! ����! !��

�!��� ����� "��"��!��!���� ���,�� �� ,��� �� �����

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� =���!�$� "��!���� ���,�� ��"�,��

!���� !��! �"! ��!��,! !�� ������"� �� �  �!�����" �"!�$�!���

�+�!� ��� !���� !��! �� ��.,��� �  �!�����" �"!�$�!��� �+��

!� � 8 ����"� �� �, ���,� !�(�"�����"�� ��!������ �� !��

%�!����! "�� ���$��� �(� ���� �� �,�!���� ����!�$� "��!�����

��� �(� ���& �!�+� �!�����,�����!� "�� �� ����!�-�� �+

�,"� � ����"� �� � �,�!���� ����!�$� "��!��� �� !�� �����"�

�� �  �!�����" �"!�$�!��� �+�!� � <� �!�+���!���� ��� �� �

�,�!���� ����!�$� "��!��� ���� �  �!�����" �"!�$�!��� �+�!� 

�� ������!�

��#� .��'����
���)���� ����$�� ��� ��!�������� "���

����� ���,�� �� ,��� ����� !��+ ��� �� !�� �(�����!���

����!� ������ B, �� �+ ���"+!�� ���,�� �� ,��� �� �

�� ��+�"�����,� "����!���� ��� "���� ������(� �!��+ ��7�

���,�� �� �(����� !� !�� !��! ��!�"�� ������� ��� ��	 ��,��

,� !���,�� 	 "� ���!� "��� "+"���� ��� �(���,�� !� � !��!

��!�"�� ���,�� ��"�,�� ",�!,��� ��!� ��!� ��� ��!��,! �  ��

!�����" �"!�$�!��� �+�!� � 8! !�� ��� �� !�� �(���,�� ������&

!�� "���� ���,�� �� "��!���,��� ��� ������ "���� �� !�� !��!

��!�"��� 9�(!& !�� "���� ���,�� �� ",�!,��� �� !�� ������"� ��

*��A ��� �? -��� "��"��!��!���� ��� 	 "��� "+"��� �	 ��,�

�������� ��� ����!� �� !� � ��.,���� ��� !�� 	 "+"��� ���,��

�� ��!�� ���� � ����"���+� %! �� �������� !��! !�� !� � ������

��� � "��� ��,����� ����� !� �(���,�� !� !�� !��! ��!�"��  �+

��$� "������ �� � ���,�! �� !�� �(���,���

8! !�� ��� �� !�� �(���,�� ������ !� *��A& !�� "����

���,�� �� !���!�� ��!� �� ������!�� ��  �"��!,�,�� �,�"!���

�����& "��"��"��� �� "��"� ���� ���� ���� "�,�� "���� !��! ���

��  �!������ !� ��!��� !��! ���!���,!��� �� !�� ���!�� "��� ��

!���� 8�+ �� � $����!+ �� "+!�����"�� !�"���.,�� "�,�� ��

,��� !�  �E� "��� ��� � �������!����� ��� �(� ���& !��

"���� "�� �� !���!�� ��!� ���6 ? S)� !� "�,�� ��������& !���

������ �! ����! � !� �� �� �  �(!,�� ��  �!����� ��� �"�!�"

�"�� ��0�� ��� -(�!���� ��� "���� "�� !��� �� ���"�� ��  ��

"���"��� ������& ��� ��� ������

��� ������ "�� !��� �� �!����� ��� �����(� �!��+ ��  ���

,!�� �� B��"��! ��	6� ����,! 6 �� ���  :� �� ?L�6 /�����

���H� �,����� ���� !�� "����  �+ ��  �,�!�� �� !�� �� �

�,���� ��� �(����� !� AC ����! ��� � ������ �� !� � ���� ���

�,�� !� ��� �! ����!�-"�!��� �� !�� ���!�� "��� �!���� 8�!��
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AC�(���,��& !�� "���� ���,�� �� �!����� ��!� ��D F�� ��

��� ��  ��,!��& !��� ������ ���  �,�!�� �� � "�  ��"����+

�$�������  �,�!���  ���, �

�&#��)����
# �
� �
�����������
�8! �  ��� , & 	6

 �!������ "���� ���,�� �� �(� ���� ��� ��!� "��!��� ���

!��! ��!�"���!���!�� ",�!,��� !� ��!������ !�� ��!�� �� ����!��

���,��+ �"",����� ��� !��! ��!�"������,"�� ���!�� "��� �!��

�("������ ��� ��!�������� "��� �����& "���� ��!� !��  ����

"��� ��� � �, ��� �	 "��!�� ����  �+ �� "�,�!��� %�

�, �� �+ ���"+!�� ��� ,���& ���+ "���� ��!� 57 "��!���

 ���� ���,�� �� �(� �����

��� �, ��� �� ���!�� "��� �!�� �("������& !�� �, ��� ��

"��� ��� ��& ��� !��  ��� �, ��� �� ���!�� "��� �!�� �(�

"������ ��� "��� ��� � ���,�� �� ��!�� ����� /!�!��!�"��

"� �������� ��!���� !��! ��� "��!��� ",�!,��� ���,�� ��

 ��� !� ��!�� ��� �� � �!�!��!�"���+ �����-"��! ��������"� ��

!�� �, ��� �� ���!�� "��� �!�� �("������ �(��!�� 8� ����"��

!��� �� ��!��!��� ����!�(�"�!+  �+ �� ��,�� �� � �!�!��!�"���+

�����-"��! ������������� ����!������� !� !�� �, ��� �� ����

!�� "��� �!�� �("������ �� �����$��� 8���& � �!�!��!�"���+

�����-"��! ��������"� ��!���� !��! ��� "��!���� ��� �! ����!

� !��! ��!�"�� "��"��!��!��� �� ����"�!�$� �� � ����!�(�" ���

��"!� %� ���!��� � �����-"��! ������������� ��������"� ��� �

������ !��!�����! ��������"� ��!���� !��! ��� "��!���� ��

��,��& !�� ��!�"�� �� ��! ����!�(�" �� !��� !��! �+�!� �

�� 5�5� ��0�0

?%)2>9A):'A/ �'/�

���� !��! �� �������� !� ��!�"! �� ��� !� "��� ��� ��

���L�� !��  �!�!�" ������� �� � "����.,��"� �� �(���,�� !�

!��! ��!�"���� 9�� ��+!���"+!�� ��� ����� "��!��,�,��+ ����

�,"�� �� � "����.,��"� ��  �!�!�" ��$������ �� �!� "���� ��

!�� ����  ������ *�"�,�� �� !�� ���� ��!� ��  �!�!�" �"!�$�!+

�� !���� "����& !��! ��!�"��� !��! ��$� !�(�" ����"!� �� "��� ��

�� �� ���L�� !��  �!�!�" ������� "�� �� �����+ ����!�-��

!���,�� !�� ,�� �� �� �!�����!�" �!� "����� ?����$��& ��

�  �!,�� ��+!���"+!� �� ��� ��& �!� ����"���� �,"��,� �� �(�

������� B���$��& ���,�� �  �"���,"��� ��� �� � ���,�! ��

�� ��� "�,��� !� !�� �!� "��� �"��� ��� �� �� ���

���L��  �!�!�" ������� �� ��� "�� "�,�� !����& !��  �"���,�

"��� ��� ��! �(������& ��� ��� �����+ $��,���@���

	
����#�8�,�!  ��� ���L�� �� ���  �"�  �+ �� ,����

9>�'3>!��� ���"���  �+ ���� �� ,����� 8 �,�!���� �!���� ��

)<��& ��!��,�� �!���� ��� �""��!����� =���� !� ,��& �! �� ���

���!��� !� �""�� �!�@� !�� ��� ��� !� !�� ������!��+ "�����

!���� ��� �! ����! 6 ��+�� 8�� ��� ��� ���,�� �� ������� ��

�""�����"� ��!� !�� �,�������� �� !�� ���������!� ���,��!��+

��.,��� ��!� ��!�������� ��� !�� �, ��� !���! ��! �� ����

 ���� 8! ����! 6 !��! ��� ��� ��� 6 "��!��� ��� ��� ���,��

�� ,��� ��� ���,� ����� ��$���� 8�� ���  �+ �� ���,��

��,���& ��� ���$���� ���� ��� ��!�� �� ����!, �

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� 1��� :<6� ��!� ���

�$������� ��� !�� !��! ��!�"��& !�� ������! "��"��!��!��� !��!��

 �+ �� ��! �! 6�D �� !�� :<6�� ��� �!��� �����& � ��� ��

��D �� !�� :<6� ��� �� ��!�� ����!� ����& ���,�� �� ,����

%� �� � "���� �!  �+ ��! �� �������� !� ��!��� �� :<6� ���

!�� !��! ��!�"��� %� !��! "���& !�� ������! "��"��!��!��� ���,��

�� "����� !� � ,��!� !��  �(� , �(���,�� �������!���

��!��+� !��! � �, ��  ���! �(������"� ��� !�� !��! ��!�"���

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� ��� �!�+���� ��� ���  �+ �� ,���

�� � ����!�$� "��!����

��#� .��'����
���?��! ��!��& !�� !��! ��!�"�� �� �� ��

���!���� ��"� $�� ���� ��$���� %� �� � "���� !�� !��! ��!�"��

 �+ �� ��$��  ��� !��� ��"�& �,! !���� ���,�� �� �� "+!��

!�(�"�!+ �$����! �� !�� ����  ����� "���� ���,�� !��� ��
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����� *���  ����� �� ���� ���,�� !+��"���+ �� !�E�� �! �	&

5� ��� �	 ��,�� ��!�� !�� ���! ���� ��� �� ����!����� �� "���

��"! !�� �� ����& !�� ��� ��� ��� �,!����@�� ��� !��  �����

��� !�� �� ,�� ���,�� �� ������!�� ��� "����"!�� �� 6  :

�� ��!�� "��� ���, � 8�!�� "��!���,��!���& !�� "���� ���,�� ��

� ����� ��!�  �"���"��� ������ ��� �!����� ���������!��+�

>�� �,"� �!��� �� ?�+�F�,������ ���,!��� ��� F�� ��& ����

����� �+ "������� �� ��!���

�&#��)����
# �
� �
�����������
�8! ����! ���� ���+�

"��� �!�" ��+!���"+!�� ���,�� �� �$��,�!�� ��� !�� ������"�

��  �"���,"���� ��� ���"��!��� �� ���+"��� �!�" ��+!����

"+!�� ��!�  �"���,"��� ���,�� �� ��!�� ����� >!��� "���

!+��� ���,�� �� "�,�!�� �� ����& ��"�,�� �� � !��! ��!�"���

 �+ "�,�� !�(�" ����"!� �� �� �!�������� �!��� !��� !��!

�$����"�� �+ ��"������ �, ���� ��  �"���,"���� ��� ����

"��!��� �� ���+"��� �!�" ��+!���"+!�� $���,� ��� �"����

 �!�" ��+!���"+!�� ���,�� ���� �� ��!�� �����

��� ���,�!� ���,�� �� ����+@�� �!�!��!�"���+ ��� !�� ����

���"� �� �����-"��! ��������"�� ��!���� !��! ��� "��!��� ���

� ���� 8 �����-"��! ��"����� �� !�� �, ��� �� ���+"��� �!�"

��+!���"+!�� ��!�  �"���,"��� �� !��! ��� ��� $���,� "���

!����& �"",����� �� � ���������!��  �����& �� ����"�!�$� �� �

!�(�" ����"!� :�E�����& �� �,"� � �����-"��! ��������"� ��

��,�� ��� �! ����! ��� ����& � !�(�" ����"! ��� !�� !��! ��!�"��

�� ����� ����"�!��� %� �� �����-"��! ��������"�� ��� ��,�� ���

!���� !��! ��� "��!��� ��!�"���& !�� ��!�"�� ��,�� ��! �� "���

������� ����!�(�" �� !��� !��! �+�!� �

%9 C%C> ?8??8:%89 *>9' ?822>1 );�>F'9'�%) �'/�3

)B2>?>/>?8: 898:;/%/

���� �� $�$� !��! �� �������� !� !��! ��� !�� ������"� �� ���

 ��� !� "��� ��� ��L"��� �!��� �� � ���,�! �� �(���,�� !�

!��! ��!�"���� 8�!�� �(���,�� �� !�� ��� ��� !� !�� !��! ��!�"��&

����  ����� "���� ��� �� �$�� ��� "��� ��� �� ��������

!���� ���  ���� ��� "���� �(� ���� ��� �� !��  �!������

�!��� ��  �!�����

	
����#�B���!�+ +�,�� ��,�!  ��� ���L�� �� ��� ���

���!� �� � $����!+ �� ���"���  �+ �� ,���� =���� !� ,��& �!

�����!��� !� �""�� �!�@� !�� ��� ��� !� !�� ������!��+ "�����

!���� ��� �! ����! 6 ��+�� 8�� ��� ��� ���,�� �� ������� ��

�""�����"� ��!� !�� �,�������� �� !�� ���������!� ���,��!��+

��.,��� ��!� ��!�������� ��� !�� �, ��� !���! ��! �� ����

 ���� 8! ����! 6 !��! ��� ��� ��� 6 "��!��� ��� ��� ���,��

�� ,��� ��� ���,� ����� ��$���� 8�� ���  �+ �� ���,��

��,��� ��+ ��(�& ��� ���$���� ���� ��� ��!�� �� ����!, �

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� ���  �(� , ����

"�� �� !��  �(� �� � �,�! !��! �� !�����!�� �� !��! ���"�

����,"�� �� � "+!�!�(�" ����"!� ��,"� �� ���,"!��� �� !��

��� �� ��!� ��  �!������ %� �������& ����� ����� "�� ����

�� �$��,�!���

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� 8 ����"� �� �, ���,� !�(�"�����"��

��!������ �� !�� %�!����! ���)�� -� "�� ���$��� �(� ���� ��

�,�!���� ����!�$� "��!����� ��� ����!�$� "��!��� ����"!��

���,�� �� E���� !� "�,�� "��� ��� �� �� ��� �� $�$��

��#� .��'����
������ !��! ��!�"�� �(!��"! ���,�� �� ���

 ����!���� $�� ���� ��$��� �� �+ ��!������!����� ��I�"!���� %�

�������& �!��� ��,!�� �� �� ����!��!���  �+ �� ,���� ?��!

��!��& !�� !��! ��!�"�� ���,�� �� �� ����!���� ���+ ��"�&

��!��,�� �����!�� ������ �� ��� ������� ��������� ,���

!�(�"�����"�� ����� �!���� 8�� ��� ���,�� ��"��$� ��!������

�!����� ��I�"!���� �� �� ����! E���� !� ���"E  �"��!,�,��

�,�"!��� ��,"� �� "��"��"���� �! ����! � ��,�� ����� !� !�� "���

��"!��� ��  ����� �� ����� ��� !���! ��! ��!� !��  �"��!,�

�,�� ������!��  �+ ��$� !� �"",� ������� �� ����� !�

�"", ,��!� ���,�� "���� ��  �!������� *���  ����� �� �

���� ���,�� !+��"���+ �� !�E�� �! 7& 	5& ��� 5� ��,�� ��!�� !��
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���! ���� ��� �� ����!����� �� "����"! !�� �� ����& !�� ����

 ��� ��� �,!����@�� ��� !��  ����� ��� !�� �� ,�� ���,��

�� ������!�� ��� "����"!�� �� 6  : �� ��!�� "��� ���, � 8�!��

"��!���,��!���& !�� "���� ���,�� �� � ����� ��!�  �"���"���

������ ��� �!����� ���������!��+� >�� �,"� �!��� �� ?�+�

F�,������ ���,!��� ��� F�� ��& �������� �+ "������� ��

��!���

�&#��)����
# �
� �
�����������
�)��� ��� �� �����

��!���� ���� �� "���� ��  �!������ ���,�� �� ��!�� ����� ���

)�� . ���!� �� � �� !�� ������!���� !��!  �+ �� "��"E�� ����

��� �, ��� �� "���� �(� ���� ���,�� �� ����� �� E�����

���� �� !�� ����!����,� �����!�$� "��!���� ��������"� �� ���

!���� "��� ��� �� ��� !�� �!�!��!�"�� ����� �������� 8

�!�!��!�"�� ����� "��",��!��� ��.,���� ��� E�������� �� !��

!+��"�� $�����"� ��� !�� !��! �+�!� & �	� � ����� ��!�� ���!���

�� !�� �+�� % ��� �+�� %% ������ !��! ��� �""��!����& ��� ���

!��  ��� , ��!�"!���� ��������"� ��.,����� %! �� ���! !��!

�!�!��!�"�� ����� "��",��!���� �� ������ �� � ������&

��!��,�� ��!���!�����"! ����� "��",��!����  �+ �� ���� !�

��!�� ��� !�� �����@�� �����!�$�!+ �� !�� !��!�

��� �, ��� �� "���� �� !�� !��! ��� ��� ������� "��� ��

�� �� ������!���� ��� !�� ����!����,��+ �"",����� "��� ��

�� �� ������!���� �� "��!��� ��� ��� ���,�� �� ��!�� �����

��� �, ��� ��  �!������ "���� "�,�!�� ��� ��!� !��! ��!�"���

!���!�� ��� ��� ��� "��!���� ���,�� �� ��"������ ��� ����

.,��"+ ��  ,!��!� ��� ��!� "��!��� ��� !��! ��� ��� ���,��

!��� �� "��",��!���

/!�!��!�"�� "� �������� ��!���� !��! ��� "��!��� ��� ���

���,�� ��  ��� !� ��!�� ��� �� � �!�!��!�"���+ �����-"��! ����

�����"� �� !�� �, ��� ��  ,!��!� �(��!�� 8� ����"�!��� ��

��!��!��� ����!�(�"�!+  �+ �� ��,�� �� � �!�!��!�"���+ �������

�"��! ������������� ����!������� !� !�� �, ��� ��  ,!��!� ��

����� 8���& � �!�!��!�"���+ �����-"��! ��������"� ��!���� !��!

��� "��!���� ��� �! ����! � !��! ��!�"�� "��"��!��!��� ��� �!,�

���� �����  ��� !��� � ���� �� ,���� �� ����"�!�$� �� � ����

�!�(�" ����"!� %� ���!��� � �����-"��! �������������

��������"� ��� � ������ !��!�����! ��������"� ��!���� !��!

��� "��!���� �� ��,��& !�� ��!�"�� �� ��! ����!�(�" �� !��� !��!

�+�!� �

2><'9� <>?%989� :'�B8: �'/�

���� �� $�$� !��! �� ,��� !� ��!�"! �� ��� !� ��� "����

���,�!��� ��� �(���,�� !� !��! ��!�"���� %� ���!�",���& !��� !��!

��!�"!� �� ����! ��!���  ,!�!����� /,"�  ,!�!���� �� ��!

"�,�� �+��,�"!��� �� !�� �� �!��& �,! ���,�! �� ��!����!+ !�

!�� ���!���@�� ��� �� ��$������� � ��+��� ?��! �,"� �� ��

���! ��!���  ,!�!���� ��� !��,��! !� �� !�� ���,�! �� "��� ��

�� �� �� ���& ��!��,�� !�� ���������!+ �� ����  ,!�!����

�,"� �� � ��� � ����! "����! �� �,��� �,!�

	
����#�?��! ��!��& ����!�+& ��(,���+  �!,��  ���

���L�� �� ��� ��!� ��  �"� ��� ,���� =���� !� ,��& �! �� ������

!��� !� �""�� �!�@� !�� ��� ��� !� !�� ������!��+ "����!����

��� �! ����! 6 ��+�� 8�� ��� ��� ���,�� �� ������� �� �""���

���"� ��!� !�� �,�������� ��!�������� ��� !�� �, ��� !���!�

 ��! �� ��� ��� �� !�� ���������!� ���,��!��+ ��.,��� ��!��

8�� ���  �+ �� ���,����,��� ��+ ��(�& ��� ���$���� ����

��� ��!�� �� ����!, � ��� �, ��� �� ��� ��� !� ,�� ���,��

�� ����� �� � �!�!��!�"�� ����� "��",��!��� ��"!����� �� ���

����� ����� ��!��& $��������!+& ��� �����!�$�!+� %� � !+��"�� �(�

���� ��!& ���6� ��� ��� ��,�� �� ,��� ���  �!��� ��!��$��&

��!� ���,��  �!��� ��!��$��� ,��� !� ���� !�� �!���� ��

��� "��� ��$���� ��! ��  ��� ��� ����

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� ���  �(� , ����

���,�� "�,�� �� � ����� �� !�(�"�!+& ��� �(� ���& � �����!

���,"!��� �� ���!���!+� 9��!�(�" �,��!��"��  �+ �� !��!�� �!

6 � ��� E� �� ���"!�"��& �!������� �! !�� ������! ���� ���������
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!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� 8 ����"� �� �, ���,� !�(�"�����"��

��!������ �� !�� %�!����! ���)�� -� "�� ���$��� �(� ���� ��

�,�!���� ����!�$� "��!����� '(� ���� �� �,�!���� ����!�$�

"��!���� ��"�,�� !���!�+���� ��� ���& "+"��������� ���&

��� �!�+�  �!�����,�����!��

��#� .��'����
������ !��! ��!�"�� �(!��"! ���,�� �� ���

 ����!���� !�  ���� $�� ���� ��$��� �� �+ ��!������!����� ���

I�"!���� %� �������& �!��� ��,!�� �� �� ����!��!���  �+ ��

,���� ?��! ��!��& !�� !��! ��!�"�� �(!��"! ���,�� �� �� �����

!���� ���+ ��"�& ��!��,�� �����!�� ������ �� ��� ������� ���

������� �� !�(�"�����"�� ����� �!���� ����!��  ���� ���,��

��  �!�� !� ,�!���!�� �� ���� �! � �,�-"���! �, ��� �� ���

!��$��� !� ���� !�� ����� �� �� �!� ��$���� ��! �� !��

 ����� �� ���� ���,�� �� �,!����@�� �� !�� ��"��� ���� ��

�������"+& ��� !�� ,!��� ��� �$����� �� �$�� ��� �(� ����

!����

�&#��)����
# �
� �
�����������
���� �, ��� �� "���

���� �,!�� ���,�� �� ��!�� ���� ��� !�� �$������ ��� �, �

��� �� ��$� ��� ���� � ����!�!���� �� !�� ,!��� ���,�� ��

��!�� ����� A���� !���� $��,��& !�� ���!� ����!�!��� ����

 �+ �� "��",��!�� �+ !�E��� !�� ��!�� �� ���� $���,� !�!��

� ����!�� ��� ����� ����!�!��� ����  �+ �� "��",��!�� �+

!�E��� !�� ��!�� �� "������ �,!�� $���,� � ����!�!����� <�!���

 ����� !�� ��!�� �� � ����!�!���� �� !�� !��! $���,� "��!���

��� ���  �+ �� ���!���  ���� �� "��",��!��� !�� ����� �

����!�!��� �����

/!�!��!�"�� "� �������� ��!���� !��! ��� "��!��� ��� ���

���,�� ��  ��� !� ��!�� ��� �� � �!�!��!�"���+ �����-"��! ����

�����"� �� ���� �� ���!�� ����!�!��� ������ �(��!�� 8� ����"��

!��� �� ��!��!��� ����!�(�"�!+  �+ �� ��,�� �� � �!�!��!�"���+

�����-"��! ������������� ����!������� !� !�� �, ��� ��

������ �� �����$��� 8���& � �!�!��!�"���+ �����-"��! ��������"�

��!���� !��! ��� "��!���� ��� �! ����! � !��! ��!�"�� "��"��!���

!��� ��� �!,���� �����  ��� !��� � ���� �� ,���� �� ����"�!�$�

�� � ����!�(�" ����"!� %� ���!��� � �����-"��! �������������

��������"� ��� � ������ !��!�����! ��������"� ��!���� !��! ���

"��!���� �� ��,��& !�� ��!�"�� �� ��! ����!�(�" �� !��� !��! �+��

!� �

?8??8:%89 F'2?�)':: );�>F'9'�%) 8//8;

���� !��! �� �� ���� !� !�� ������ 
������� A����� ��	� ��

!��!  ��� �����!� ��� �(����� !� !��! ��!�"���& �� � ���,�! ��

���"� �� ��� !� !�� ��� "����  �+ �"",�� %� !��� !��!& "����

 ��� �� �� ��� �� �������� ,���� "��� ��� �� ��������

!���� ����$�� ��� !��!��� 8� ��!� ���$��,� !��!�& !�� "����

�(� ���� ��� ��  �!������& ��� !�� �"", ,��!��� �� "����

�� !��! �!��� �� ��"���!�!�� �+ !�� ,�� �� �� ����! ������!��+

!�  �"��!,�,�� �,�"!����

	
����#�?��! ��!��& ����!�+& ��(,���+  �!,��  ���

 �"� �� )������ �� �!��� ��� ,���& ��!��,�� �!��� ���"���

 �+ ���� �� ,���� =���� !� ,��& �! �� �����!��� !� �""�� �!�@�

!�� ��� ��� !� !�� ������!��+ "����!���� ��� �! ����! 6 ��+��

8�� ��� ��� ���,�� �� ������� �� �""�����"� ��!� !�� �,����

����� �� !�� ���������!� ���,��!��+ ��.,��� ��!� ��!��������

��� !�� �, ��� !���! ��! �� ��� ���� 8�� ���  �+ ��

���,����,��� ��� ���$���� ���� ��� ��!�� �� ����!, �

����� ���,�� �� �! ����! 6 ��� ��� ,��� ��� �(���� ��!��

��� "��!��� ���,��

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� ���  �(� , ����

���,�� "�,�� �� � ����� �� "+!�!�(�"�!+� 9��!�(�" �,��

�!��"��  �+ �� !��!�� �! 6 � ��� E� �� ���"!�"��& �!�������

�! !�� ������! ���� ��������� 8! ����! !�� �!��� "��"��!���

!���� ���,�� �� ,��� !� ��!������ � ������������� ����!����
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!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� 8 ����"� �� �, ���,� !�(�"�����"��

��!������ �� !�� %�!����! ���)�� -� "�� ���$��� �(� ���� ��

�,�!���� ����!�$� "��!����� 8 �,�!���� ����!�$� "��!��� ���,��

�� ��� E���� !� "�,�� "��� ��� �� ������!���� �� $�$�

$������ ��  �!������ ���� �!�"+!���

��#� .��'����
������ !��! ��!�"�� �(!��"! ���,�� �� ���

 ����!���� !�  ���� $�� ���� ��$��� �� �+ ��!������!����� ���

I�"!���� %� �������& �!��� ��,!�� �� �� ����!��!���  �+ ��

,���� ?��! ��!��& !�� !��! ��!�"�� ���,�� �� �� ����!����

���+ ��"�& ��!��,�� �����!�� ������ �� ��� ������� �������

��� �� !�(�"�����"�� ����� �!���� 8! ���������!� !� �� �����

!� �,!����@�!��� �� !�� ��� ��� ��� !��!�� "����"!���& ��

����! ������!��+ !�  �"��!,�,�� �,�"!��� ��,"� �� "��"���

"���� ���,�� �� �� ����!����� ���  �"�& !�� ����!  �+ ��

�� ����!���� ��6 ��,�� ����� !� �,!�������� ?��� !� �

 �+ �� ��.,���� ��� )������ �� �!���� �+��"���+& !��!��

���,�� �� "����"!�� �! 7& 	5& ��� 5� ��,���

8$����!+ �� !�"���.,��  �+ �� ,��� !� ��!��� "���� ,�����

����� ���� �!�������� ��� !�� !��!��� ����� "����  �+ ��

!���!�� ��!� ���6 ? S)� !� "�,�� ��������& !��� ������ �!

����! � !� �� �� �  �(!,�� ��  �!����� ��� �"�!�" �"�� ��0��

��� -(�!���� ��� "���� "�� !��� �� ���"�� ��  �"���"���

������ ��� ��� ������ ��� "���� "�� !��� �� �!����� ��!�

��DF�� �� ��� ��  ��,!�� !� ��"���!�!� �����$�!��� �� "����

 ��� ��L"��� �!���� �� ����

�&#��)����
# �
� �
�����������
�8! ����! ���  �!��

����� "���� ���!� !�� �,�� "� ��� ��! �� "��!�� �����

���,�� �� �"����� )��� ��� �L"��� �!�� �� ��� ���� ���

)�� .� ���,�� �� !��,��!��� 8���& !�� ��!�� �� ���� �!�������

 �!���� !� -��! ��� ��"���  ���!�"  �!������� "�� ���$� ��

�� ����( �� "+!�!�(�"�!+�

��� �, ��� �� "���� ������� "��� ��� �� ������!����

��,�� �� !�� !��! �� ����& ��� ����!����,��+ �"",�����

"��� ��� �� ������!���� �� "��!����& ���,�� �� ��!�� �����

��� �, ��� ��  �!������ "���� "�,�!�� ��� ��!� !��! ��!�"���

!���!�� "���� ��� "��!���� ���,�� �� ��"������ ��� ���.,��"+

��  ,!��!� ��� ��!� "��!��� ��� !��! "��� �� ���� ���,�� !���

�� "��",��!���

/!�!��!�"�� "� �������� ��!���� !��! ��� "��!��� ��� ���

���,�� ��  ��� !� ��!�� ��� �� � �!�!��!�"���+ �����-"��! ����

�����"� �� !�� �, ��� ��  ,!��!� �(��!�� 8� ����"�!��� ��

��!��!��� ����!�(�"�!+  �+ �� ��,�� �� � �!�!��!�"���+ �������

�"��! ������������� ����!������� !� !�� �, ��� ��  ,!��!� ��

�����$��� 8���& � �!�!��!�"���+ �����-"��! ��������"� ��!����

!��! ��� "��!���� ��� �! ����! � !��! ��!�"�� "��"��!��!��� ��

����"�!�$� �� � ����!�(�" ����"!� %� ���!��� � �����-"��!

������������� ��������"� ��� � ������ !��!�����! ��������"�

��!���� !��! ��� "��!���� �� ��,��& !�� ��!�"�� �� ��! �����

!�(�" �� !��� !��! �+�!� �

?>A/' /=>� �'/�

=������! �� ���� ��!���@+��,� ��� � �, ��� �� ����� ���

��"!��� "��! ��� ��!�!��� �� "�,��� �+ !�� �"!��� ��  ����

������!� ��� ,��� �� !���  �!���� ��� ����"���� �� !��! �

 ,!�!��� �� !�� �� ����! ������ ����� !�� � ��+� �� ��$���

����� ��,�� ��� �! �����!+��" �(�������� �� !�� ��"����$�

������& ���,�!��� �� � "����� �� "��! ��� ��!�!���� 8� ���

"����� �� !�� ���.,��"+ �� !���� ���!� �� !��! ��� ��� $���,�

"��!���� �� ����"�!�$� �� � ����!�(�" ����"!�

	
����#���� !���  �!���& �! �� ��"�����+ !� ,�� �������!

��� ��� ��� ���"�-"  �!��� ����� �� ����� !� ��!��� !�� ���

.,���� ��!���@+��!�" � ��+��� 8��������!�  �!���� ��,��

�� ��!���� � �!����  �"� ��� B� �!����  �"�& �� ��!����

� �!����  �"� ��� )6�L*�� >!���  �!����  �+ ���� �� ������

����!�� =���� !� ,��& �! �����!��� !� �""�� �!�@� !�� ��� ��� !�

!�� ������!��+ "����!���� ��� �! ����! 6 ��+�� 8�� ��� ���
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�
�
�
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���,�� �� ������� �� �""�����"� ��!� !�� �,�������� �� !��

���������!� ���,��!��+ ��.,��� ��!� ��!�������� ��� !�� �,�

 ��� !���! ��! �� ��� ���� 8�� ���  �+ �� ���,����,���

��� ���$���� ���� ��� ��!�� �� ����!, � ����� ���,�� �� �

�,�-"���! �, ��� �� �������! �� ���� !� ������!� ���,��

��������� ��� � �!�!��!�"�� ����+��� �� !�� ��!�� ��� ���"�-"

!��! �+�!� ���� ��$��� !�� �, ���� ��.,�����

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� ���  �(� , ����

���,�� "�,�� �� � ����� �� !�(�"�!+ �,"� �� ���,"�� ��!��

��@�� 9��!�(�" �,��!��"��  �+ �� !��!�� �! � � ��� E� �� ���"�

!�"��& �!������� �! !�� ������! ���� ��������� 8! ����! ���

�!��� "��"��!��!��� ���,�� �� ,����

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� 8 ����"� �� �, ���,� !�(�"�����"��

��!������ �� !�� %�!����! ���)�� -� "�� ���$��� �(� ���� ��

�,�!���� ����!�$� "��!����� 8 �,�!���� ����!�$� "��!��� ���,��

�� ��� E���� !� "�,�� ��"������ �� ���!� �,� !� �� �!�"  ,�

!�!�����

��#� .��'����
������ !��! ��!�"�� �(!��"! ���,�� �� ���

 ����!���� !�  ���� $�� ���� ��$��� �� �+ ��!������!����� ���

I�"!���� %� �������& �!��� ��,!�� �� �� ����!��!���  �+ ��

,���� ?��! ��!��& !�� !��! ��!�"�� ���,�� �� �� ����!����

���+ ��"� �� ��+� �& 
& �� �� �� �������"+& ��!��,�� ���

���!�� ������ �$�� !���� ��+� �� ��� ��������

��� ��������� ���,�� �� �$��,�!�� ��� !�� ������"� ��

���!� ��!���� ��5 ���E� ��������� ���!�� ����� ��� � !+���

�� ���!� !� �� ���!���,�����& �� ����"�!�� �� ��)�� 1�

��&�� �* ���# �' 0���# �� &� �)��%���� �
 �$� ����� ���� ����

/��! �+�� <��"���!��� =���, �� )�,��

1?C/ 1��!� ���!� ��!��� 6   ��  ���$��!��� ���� )��� E������

?</ ;�����& ���,!����E� ���!� ����"��!�� ��!�

 �  ��& ����!����& !����!& �(�����+ ���

���,���� �����&  �����������

?����������!��!���

2/ =�� ��!�� ��� ���!� ���!� ����� �+

���!���,!��

/� �!�"  ,!�!���

�&#��)����
# �
� �
�����������
���� �, ��� �� ���!�

�� !�� !���� !+��� ���"����� �� ��)�� 1 ���,�� �� ��!�� �����

��� ���!� �� ����!��! � ���!��"� �� !��� !��! ��� !�� 2/ ���!�&

�� !��+ ��� ����, �� !� �� �,� !� �� �!�"  ,!�!�����

/!�!��!�"�� "� �������� ��!���� !��! ��� "��!��� ��� ���

���,�� ��  ��� !� ��!�� ��� �� � �!�!��!�"���+ �����-"��! ����

�����"� �� !�� �, ��� �� 2/ ���!� �(��!�� 8� ����"�!��� ��

��!��!��� ����!�(�"�!+  �+ �� ��,�� �� � �!�!��!�"���+ �������

�"��! ������������� ����!������� !� !�� �, ��� �� 2/ ���!�

��
��
��
�
�
�
�
	
�
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�

������������� �����
��� �������

 ����
�� C��� ����� ��������� 	��5�

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� �����	 ��	�����



�� �����$��� 8���& � �!�!��!�"���+ �����-"��! ��������"� ���

!���� !��! ��� "��!���� ��� �! ����! � !��! ��!�"�� "��"��!���

!��� �� ����"�!�$� �� � ����!�(�" ����"!� %� ���!��� �

�����-"��! ������������� ��������"� ��� � ������ !��!�����!

��������"� ��!���� !��! ��� "��!���� �� ��,��& !�� ��!�"�� ��

��! ����!�(�" �� !��� !��! �+�!� �

?>A/' B'2%�8*:' �289/:>)8�%>9 8//8;

���� !��! �� �������� !� ��!�"! �!�,"!,��� ��� �, ���"��

"������ !� "��� ��� �� ��� !� ��� "���� �� !�� ������+

�� !�� !��! ��� ���� ����� ��� � �, ��� �� ������"��� !��!

 �+ �� ,��� �� !���  �!���� %� �� � "����& ���+  ��� ����

���+ ��� �(� ����� %� �!����& ������+ �� ��!� ��(�� ��� �(�

� ����� 1��� �� ���� ��� ,���& !��+ ��� �(� ����& �� ���!&

��� W�"��� ��� � ����� /� � "������� �� !������"�!����&

��� �� ����  ������ ��� W�"��� ��� �& ���� ���,"�� ����

!���!+� %� �� � "����& !������"�!���� "�,�� "� ���!� �!�����!+�

)+!�����!�" �(� ���!��� �� ���� ������ �� �� !���  �!���

,���� ��� "���� ��  �!������ ��� ��  ���� �� !��  ���

��������� ����$�� ��� �� �� �����

	
����#���� !���  �!���&  �"� ���  ��! ��!�� ,���� 9�

���"�-" �!���� �� ��.,����& ��!��,�� !�� ��!!�� ��@� ���,��

�$�����  ��� !��� �& ��� �� ����!�$��+ "���!��!� =���� !�

,��& �! �� �����!��� !� �""�� �!�@� !�� ��� ��� !� !�� �������

!��+ "����!���� ��� �! ����! 6 ��+�� 8�� ��� ��� ���,�� ��

������� �� �""�����"� ��!� !�� �,�������� �� !�� ���������!�

���,��!��+ ��.,��� ��!� ��!�������� ��� !�� �, ��� !���!�

 ��! �� ��� ���� 8�� ���  �+ �� ���,����,��� ��� ����

$���� ���� ��� ��!�� �� ����!, � ����� ���,�� �� �

�,�-"���! �, ��� �� �������! �� ���� !� ������!� ���,��

��������� ��� � �!�!��!�"�� ����+��� �� !�� ��!�� ���  ��! "� �

 ��  ��� �� !��!��� ��!� !���  �!��� ��$��$�� �� ����+���

�� ��  ����& ��� !+��"���+ �! ����! 6�� ��  ���� ���,�� ��

,���� ��� �, ��� �� = ��� ��� ���,�� �� ��!�� ���� �"�

"�������+�

��#� 	�������'(!��"!� �� ����� !��! ��!�"��� ���,�� �� ����

����� �� ���"����� �� ����������� �� �������	 ,���� ����

������� ���������� ��	�	� 8� $��� ����� ���  �(� , ����

���,�� "�,�� �� � ����� �� !�(�"�!+& �,! ��! �,"� !��! ������

�,"!�$� ����$��� �� ��� �� �,�$�$�� �� ����"!��� 9��!�(�"

�,��!��"��  �+ �� !��!�� �! � � ��� E� �� ���"!�"��& �!�������

�! !�� ������! ���� ��������� 8! ����! !�� �!��� "��"��!���

!���� ���,�� �� ,����

!�
����#�*�!� ����!�$� ��� ����!�$� "��!���� ���,�� ��

,��� !� "��"E �+�!� ������ ��"�� A/= B����<����!+

=��+�!�+���� 2/  �+ �� ,��� �� � ����!�$� "��!��� ��(�

!��"!�� �� ���������!��� 8 ����"� �� �, ���,� !�(�"�����"��

��!������ �� !�� %�!����! ���� ��)�� -� "�� ���$��� �(� ����

�� �,�!���� ����!�$� "��!����� 8 �,�!���� ����!�$� "��!���

���,�� �� ��� E���� !� "�,�� ��"������ ����!���� !������"��

!�����

��#� .��'����
������ !��! ��!�"�� �(!��"! ���,�� �� ���

 ����!���� !�  ���� $�� ���� ��!,��!��� �� �+ ��!������!�����

��I�"!���� %� �������& �!��� ��,!�� �� �� ����!��!���  �+ ��

,���� ?��! ��!��& !�� !��! ��!�"�� ���,�� �� �� ����!����

���+ ��"�& ��!��,�� �����!�� ������ �� ��� �������� *�!�

 ���� ��� �� ���� ���,�� �� !���!��� /,���.,��!  �!����

��!�� !���! ��! ���,�� �� !� �� �,"� !��! �$��+ �!��� �� ���

 �!�����" ��$���� ��! �� "�$����� 8�!��  �!���& !�� ���

 ���� ���,�� �� ��,��� ����$��,���+� 8�!�� ���!�& !��

�, ��� ��� !�� ��(�� �� !�� ������+ ���,�� �� ��"������

��� �� ����  �+ �� ���"����� �� �� ������ ������ ��� !��

!��!�
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?��! ���.,��!�+& !�� ��  ���� ��,�� �� �(� ���� �+ "+�

!�����!�" ����+���� ���!�� �������!��� ���,�� ��  ��� �� ���

�"����� �� !�� &��������  ����%��� %���������� �		���

)������� �� !������"�!���� ���� ��$�  ,�!�$����! "��-�,���

!���� �! ���E������� �!������ % �� �! ����! !�� ��� ��+ �����

 �!�"+!��� ?�!�!�"  �!������� ��� ���� �!������ �� ����

 ����� ���,�� �� �(� ���� ��  ���� ��!� � ��� !��!�� ���

 ���!�" ����E���� ����� !� ���E������� '$����"� ��� � "L!

!+�� !������"�!��� ��  ���� �� �$����"�� �+ !�� ������"�

�� �� ,�,�,���+ ���� ���L�� ����! "��� ��� � �� ��"� ��

�� "����� /� � !������"�!���� !��! ���� !�  ��� �!�����!+

"�� �� ����!�-�� ���+ �+ ������� ����+��� ��  �!�!�" "����

 ��� ���

%� �� � "����& !�� �� ��� ��� ,������ ���!���!+ !��!���

��!� �,���.,��! �$��,�!��� �� �	 ������+� ��� ���,"!���

�� ���!���!+ �� !�� �� ��� ���  �+ ���,�! �� ���,"�� ��!!��

��@��& �� �� ��������"�� �����$�� �,���� �� ����+��� �� ,!���

��� "��!��! �� !�� �� ����& �,"� �� ��� ������ �� �� !�� ���

���� 
������� A����� ��	�� ��� �	 ��� ���  �+ �� !�� ���,�!

��  �!���� ��!���� ��  ���� ��� �� ����& �� ��!���� ��

 ���� ��!� �!��� �� ���� ��� !�� �� � "����+& �,! ��! ��

�� ����� 2��������� �� !�� ��������& !�� ��@� ��� ��(�� ��� 

!�� �	 ������+ ��� ��"������ �	 ������+ �� � ��� ��!!��� ���

E��! ��� �,�!��� !��!��� �� �� �� ���� ���� ,��� �� !�� �����

����� �� ��� "������� �� !������"�!���� ��� ����!�-�� �+ !��

"+!�����!�" ����+��� �� !����  ��� ���������& !�� ���,�!� ��

���"� �� ���!��!� !�� ������"� �� !������"�!����� �� ���

 ���� !��! ��� ���! �� W�"��� ��� � ���� ��$� ��!����

��( ��!��� �� !���� ��!!��� ���� �0� !� �0	  ���� !� �� ������

%� !�� �	 ��!!��  ��!� ������!�������� "��!���� ��� ��� ��"+&

�,�!��� !��!��� �� !�� �� ��� ����� ��,�� ��! �� ��.,����&
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The cell constant normalizes the resistance, �, (or con-

ductance, S,) to eliminate the impact of the sensor geometry,

thereby resulting in the familiar water quality measurement

of resistivity, r (or conductivity, �). The equations that re-

late these measurements are the following:

A temperature device, such as a resistance temperature

device (RTD) or thermistor, will be embedded in most con-

ductivity sensors. The meter will measure the resistance of

that device and convert it to a temperature according to its

known temperature-resistance relationship.

The fundamental operation of conductivity measurement

systems consists of measurement of the resistance between

the electrodes, correction for the cell constant to get a con-

ductivity or resistivity measurement, and then compensation

for the raw measurement for temperature using an algorithm

in the meter. In order to meet the requirements of Water

Conductivity h645i, the temperature compensation feature

is disabled, and the uncompensated measurement is used

to determine water quality acceptance.

Impact of Water Chemistry on Conductivity

Electrical conductivity of water is a measure of the ion-

facilitated flow of current between two electrodes through

the water. The fundamental equation to describe the conduc-

tivity is the following:

where � is the conductivity (Siemens/cm), �i is the limiting

molar conductivity of ion i (Siemens-cm2/mole) and Ci is the

concentration of ion i (mole/L). The equation is summed

over all ions present in the water. If the concentrations are

expressed in molality (moles/kg of water), then the equation

is adjusted for the water density.

Water molecules dissociate into H+ and OH– according to

the equation:

and the extent of the reaction is determined by the dissocia-

tion constant, Kw.

Kw = [H+][OH–] = 1.00 6 10–14 at 258 (7)

pKw = –log(Kw) = 14 at 258 (8)

In the absence of any other chemical species, electroneutral-

ity and Equation 7 require that

[H+] = [OH–] = 1 6 10–7 mole/L (9)
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�����	 ����� ��� ������ �� �	�
����	���� �� ��
���� �� ��!��	� ���� 	������
�

���� �� ������������ ��� ��� ������"�� ���
� �� �� �	�
������ 	�� ������	��� 	 �������	���� �	�
	����	 ��� �	��

���
� ��� ��� ����������� ��� #��$ �� ��������� 	
��� ��� ����� 	�����	���� �	�
	����	�� %	�
����	���� 
	� �� �	� 

���� ��� ����������!��� ��� �&������ 
�����	�� �� ��	����� �� �������!��� ��� ��# 
�����	�� �� ��	�����

���� �� ������������ ��� ��!�����	���� ������ ��������� �� ��� �������	���� �	�
	����	 ������� �� ��� ��	�	���� ��

	 ��	�� ' ��	�� 
�����	� �� ��	��� 	���
	���� �� 	 ����� ��!��� ��� �	����	�� ��� ��� ����	� 	�� ��������� !	���	����

�	�	 #���� 	����	��� ���� ����� �� �	��� �� ���� ��	� ��
�� ���
 ������ 	����������� ��������� 	�����	������ �����	�����

�&����� 	�� ��	���

���� �� ������� ��� ��	�� ' ��	�� �� ��!��#�� 	�� ��

����� �� �� ��� ����� �#� �	�
	����	�� ��� �������	����

�	�
	����	 ��!��#� ����� ��

����� ��	��� 	 �	�
������ ��	�� ( ��	��� 	�� ����� �� �� ��� ����� �#� 	�����	����

�	�
	����	��

����  � �!���� ��"#��$ ��� ��	�� ( ��	�� �� �������� �� ��� )���
 �� �	�� �	�
	����	� *� ��� ���� ��	�� 	�	�� 	�

+))*,*-. */0�*12 ��-�� ( �� ��� �������	�
��� �������� �	�� �	�
	����	 	�	����� ��� ��

���� �� �����!�� 	��

���
��� ��� ��������	��� ��

���� �� ��� �������	���� �	�
	����	� #���� ���� ��!��#� ����� ��

����� ��	��� 	 �	� 


������ ��	�� 3- ��	��� 	�� ����� �� �� ��� ����� �#� 	�����	���� �	�
	����	��

���� %� &������#�

�' ����������

��� ��	�� 3- ��	�� �� ��!��#�� 	�� ��

����� �� �� ��� ����� �#� �	�
	����	�� 4��� ��������� �� ��	����� 	
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��� �� ��	��� �� ��� �������	���� �	�
	����	�

(' )���

��� ��	�� 35 ��	�� ���������� ����
���� �� ���� �� ��� �������	���� �	�
	����	 �� ��� ����� �#� 	�����	����

�	�
	����	� ��� "�	� 	��!	��

���� *� �������� �	�� �	�
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�$���0$����$� &���#����1 �� �� 	�� =7??� ��� ������ ��	���
��	�
	����	 �� ��� �������	���� �	�
	����	 ��� ��� ������	 
����	� �	�
����	���� �� ��� ��
����	� ��	��	��� ��� ��� ��������
���� ��������� 
�����	�� ���� �� 	�� �� ��� ������ ��
������	����	� �	�
����	���� �� 
�����	�� 	�� �����	� 	�	�����	�

������ �� ��� �����	� ����� �		���� ����� 	�� ������ ��	���
����� �	�
	����	�� ��� �����#��� ��	�� 
�����	�� #���� �� 
������� ��� ��� ����� ����  ��	��� �� �	��� �� 	� *��, ���������
��	��� �� ��� ����� *�����	����	� ��	�
	������	� �&�������
,������� �*��, -
����	� *��, �		�� 	�� *��, �������

,�	���� ���
 �&������ ��� ��! "�! 	�� #� 
�����	�� 	��
@����"�� �� ��� �����#���A
�:� ��"������B- 
���"�	���� �� ��� ��"������ �	� ���� �� 

����� ��� ������ �������� ������ ��	�� CC*� ����	��� ��� ����
��	� 3'�( ������ 	�� ��� 
��� ��	� 78�3 ������ �� ��� �� 
���&����&� ������ �	����	��� �� ��� ����� �	����DD ���

���"�	���� �	� ���� ������ �� ������ ���������� ����� 
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�
�� ����������� ���������� - ��#�� ��
�� ��
�����&����&� ������� �� 	����	��� ��� #������ �����
��������! ������� ��#�� ��
�� �� 3'�( #	� ����

������

�=� ���'����� ��� �
�����B/� ��	���� ���� ��E����
��� �� ��
��� �� ()! ��� "������ ������������! 	�� ��� #������
������������ 
�����	���

�'� $�&�����B- ��!����� �� ��� $�&����� ������� �	� ���� �� 
���� �� ������ ��� �����#��� ��	��
���A CC��� �����	��� !�� 
������ 
	� �� �� ��� ���
 �� 	 �	��� ����
	����� 38F ��
:38F �� ��� 	!��	�� !	����DD ��� ����

����� ��	��
����
CC.	��� �� �� �����	�� ��� ��
��	� !�������� �� 	� 	E����� ���� 
���� �� ��	��� ��������	���� 	�� ��
��	�����DD �� ����	���� ��
���� ��� "������ ������������ 	�� ��� �� () 
��� 
��	��� /� ��E����
��� �� ����� �� ��� #������ ���������
�����

�(� *���
�+��
���B*� ����� �� 
	$� ��� *���
�+��
��� ���� 
���
����	���� �#� ��# ����� �� 	�� ,� �	!� ���� ������� ����
� �� ������ ���	��� ������� -�
������������ ��� ��������
���� -�
������������ 	�� ������� �� 	������� ���� , �����	���
����������� �� ������ 	� 	� 	�����	��!� ���	��� �� �	� 	��� ��� 
�������� ���#��� ����������� ���������! $�%���&�
�
�
��
����������� ���������! -�
������������! 	�� ����������
�� -�
�������������

�3� .������
�B��� ������ ��	��� �� �� ������ 	� .9 ��� �� 
�	����	� !����
���� #��� ������ 	�� ���� ��
���	����� ���

	����	�� #��� �	����� !�������� �� ?3�� �� ������� ���� !�� 
������ 
�	����
��� 
����� �� ��

�� �� 	�� 
	���	�������
�� ����������� ��������� 	� ���� ��
�� %�#�!��� ���������

	���	������� ��������� ��� ��������� 
�	������ �����������
��������� ��� ��
�� ������ �� �	��� �� �	��� ��	�
� ��	� ������
��� ���������� ���� ��� ��� 
�	����
�����

�G� �B/� ��	���� ��� 	���	� �	��� �� �� () �� 3�8<7�8� 	�� ��
��� "������ ������������ �� �� 3�8<7�3� *� �	������ ��
��

����	� 
	����	� �&���� 	��!� 	 % �� 7�8�

�?� $��� �� ������B��� ������ ����

���	���� �� �� ��	���
��� ������ ��
� ���
 ' ����� �� ( ������ �E��������
 $��� ��
������ �� ��� ��	���� �� ' ������ 	�������� �� ������� ��� *��,
�	!� �����
��� -�������� �� ��� �������� ����� �� �� �����" 
�	�� �����	�� �� #����� 	���� ( ������

�7� ������� �� ����
���B)�� �	�
����	����� 	 ���	� ������� ��
����
��� ��
�� �� 8�7F �� ����

������ ����������� ���	�
	�� �8�=F ��
��� 	�� ��� ���	� �����	 �8�GF ��
���� ��� ����� 
������� "������ ������������ ���/�
�� ��� ���� ��
�� ��
:�GF� ��� "������ ������������ 
�����	� 	��� ��� 
�	��� 	 ��	�	�� ������ ����� #��� 	 ��
�� �� 8�GF� ��� ��
��
��� ������� �� ����
��� �� 8�3F� ��� #������ ���������
���� 
�����	� ���� ��� ����	�� 	 ��	�	�� ���� 	�� ��
��
��� �����	� ��� ��
�� �� 8�7F �� 	����	�� �� 	���# ��� 	��� 
���� �� �����	 	� 	 H�# 	�� 	� ������� ��

����	� ��!���� ���
������� ��	� ��� 
	����	� �� �� ��� 	����	�� E�	����� -� 	 �� 
!�� �� 8�7F� �����	�� �� ����	��� ��	�� ��������� ������ ��
�	����	����� #������ ����� �� ��� �&���� �� �	����
 ����� 
�����

�I� $���
 �/ ������B)�� �	�
����	����� ��� $���
 �/ ������ ���� �	�
���� ����

����� ��� ��������� ��� ����� *��, ����� ����
��	� 	 ��	�	�� ���� �� ��� ������	�� �� �����
��� ��� �����	 �� 
!��� ��� ���	� ������� �� ����
��� ��
�� �� 	��E�	�� �� ��!���
	����	�� �������� 	�� ��� ����"� 	
���� �� �����	 	���#��
���� ��� �	!� �� �� ��
���� ������ #�	� #���� �� �������� ��
���� 
������ %�#�!��� 	�� 	���� 	��� �	$��� 	����� ����� 	�
�����	� ��	� 	�� ���� ������ �� ������"�� �� ��� �	���� 	�� ���
�	��� ������ ���# ��� �	���� 	
���� 	�����

�:8� ����� ��
���B��� ���� �� ��

�� �� ��� �� () 	�� "���
���� ������������ 
�����	��� ��� ��#�� ��
�� ��
8�88=F �� ����

������ ������� ��
�!��� ��� ���� ��� 	
��	� ����� -������ ������ ��!����� �� �� �����
 -�
���
*** �4�� ���������� ���
 ��� �����	� ��	��� =': �����	� ��
-�
��� **� *������� �� �	
��� 	� ���� �� -�
���� * 	�� **
�	� ���� ���#� �� ������ �� 	 ���� �� � �� 38F ���� �������
#��� �����
�� �� *��,� �� ��� 	���	� ��	!� 
��	�� ��������

�::� $��� 	�� ��������B4��� ��� ������ ��!���� ����� ��
���
��
�� �� 8�88=F� �� �� ����

����� ��	� ��� �� () $��� ����
��� �� ��������� ��� ������� "������ ������������ 	��
#������ ������������ 
�����	�� �� ��� ����	�� 	 $���
����� *� �� ����

����� ��	� ��� �������� ���� ���
 ��� "���
���� ������������ 	�� ��� #������ ������������
��� �� ��������� �	��� �� ��� #��� !	��	���� ���#��� ��� "���
���� ������������ �8�3F� 	�� #������ ������������
�8�:(=F� ��
����

�:=� ����� /�� ������������ �����B/� ��	���� ��� ����
��
	��� �&��	���� 
����� ���
 ��� �� () �� �������� ���	��� ��
��	� 
�����D� 	����	��� ��� �	� ����
	����	��� 
�����
�J������ �, 
������ ��������� �� ��� #������ ���������
���� �� ������� �� �	!� ������ �������������� ��	� ��� ����	 
���� 
������ ��� ��!�� ������������ ��# �������� ��� �������
���	���� �� ��� ����
�� 	��� �&��	���� 
����� 	�	� �� ��
������ �� ��� 	���	� !	��� ��	� ��� ������� ���
 ��� J������ �,

������ 	��� ���������� ���� 
����� �� �������� �� ��� 	��
"�� ��� #� �� ������	�� �� �������	�� ���� 
����� �� �����

�����	� ���	��� ���� ��������� �� ��� ��� ����
�� 	���
�� 	�� �� ����� 
�����	��� 	�� ���� #	�� �� 	!��� ��� ���
�� �	�	����� 
	����	�� ���� 	� ����
�� 	���� ,���	���� ���
��� 	�� "� 	��� 	���� #��� 
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by the GFAA manufacturer. Examples of temperature para-

meters for GFAA analysis of Ni are shown below:

Drying

Stage

Ashing

Stage

Atomization

Stage

Temperature 1108 6008 18008

Ramp Time 10 seconds 10 seconds 0 seconds

Hold Time 20 seconds 30 seconds 5 seconds

Plot the absorbances of the Test solutions versus their con-

tents of nickel, in mg per mL, as furnished by the Standard

solution, draw the straight line best fitting the three points,

using a linear least-squares fit, and extrapolate the line until

it intercepts the concentration axis on the negative side.

From the intercept determine the concentration, C, in g

per mL, of nickel in the Test solution containing 0 mL of

the Standard solution. Calculate the content, in ppm, of

Ni in the specimen taken by the formula:

20,000(C/W),

in which W is the weight, in mg, of Magnesium Stearate ta-

ken to prepare the Test stock solution. Alternatively, the

GFAA software can be used to calculate the Ni content of

the sample. For either calculation, the correlation coefficient

(r) of the standard additions plot must be at least 0.995, and

the limit is 5 ppm.

Relative content of stearic acid and palmitic acid—

System suitability solution—Transfer about 50 mg each of

USP Stearic Acid RS and USP Palmitic Acid RS to a small

conical flask fitted with a suitable reflux condenser. Add 5.0

mL of a solution prepared by dissolving 14 g of boron tri-

fluoride in methanol to make 100 mL, swirl to mix, and re-

flux for 10 minutes until the solids have dissolved. Add 4

mL of chromatographic n-heptane through the condenser,

and reflux for 10 minutes. Cool, add 20 mL of saturated so-

dium chloride solution, shake, and allow the layers to sepa-

rate. Pass the n-heptane layer through 0.1 g of anhydrous

sodium sulfate (previously washed with chromatographic

n-heptane) into a suitable flask. Transfer 1.0 mL of this solu-

tion to a 10-mL volumetric flask, dilute with chromato-

graphic n-heptane to volume, and mix.

Test solution—Transfer about 100 mg of Magnesium

Stearate, accurately weighed, to a small conical flask fitted

with a suitable reflux condenser, and proceed as directed for

System suitability solution, beginning with ‘‘Add 5.0 mL of

solution prepared by dissolving . . .’’

Chromatographic system—(see Chromatography

h621i)—The gas chromatograph is equipped with a flame-

ionization detector, maintained at about 2608, a splitless in-

jection system, and a 0.32-mm 6 30-m fused silica capil-

lary column bonded with a 0.5-mm layer of phase G16. The

column temperature is maintained at 708 for about 2 minutes

after injection, then programmed to increase at the rate of 58

per minute to 2408, and maintained at this temperature for 5

minutes. The injection port temperature is maintained at

about 2208. The carrier gas is helium with a flow rate of

about 2.4 mL per minute.

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times are about 0.86 for methyl palmitate and

1.0 for methyl stearate; the resolution, R, between the meth-

yl palmitate and methyl stearate peaks is not less than 5.0;

and the relative standard deviation of the peak area re-

sponses for the palmitate and stearate peaks for replicate in-

jections is not greater than 6.0%. The relative standard

deviation of the peak area response ratio of the palmitate

to stearate peaks from these replicate injections is not more

than 1.0%. H
arm
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�������� �� ��� �������� ���������	��

*�� =�/+ �; �� ��� ����
 ���������	� �� �����  	�� ��

*�� 1=�= �; �� )* �����	�	������ ���� �	����	� �� �����

�1�� �>�� �3�� �� 	�� ��� ��	�( 	�� ��& �� ��	(���� 7�	� ���

����� 	�� ���	��	%�� �	����	� �� 	 >+� � =�1� �	��� �	��

����� ���
��	���� ������������ 5�& +�= �; �� ���	��	%��

�	����	� �� ��� ��	�( ���� 	�� ����� �1�� �>�� �3�� 	�� ��

*�� +�= �; �� ���	��	%�� �	����	� ����������� 	�� 	� ��)

���	�� �� 3= ������� �� ����� �1� �>� �3� 	�� � 5�& ����)

��	���� 	���� �	�� 	�������� �&	���� 1= ������� 	���� 	�����

��� ���	��	%�� �	����	�' ���
 ��� ��	����� �� ����(�� ��&)

���� 	� �����	�� �� 3= �������� 1=�= �; �� )* �����	�	�$

����� ���� �	����	� �� ����� �1� �>� �3� 	�� � F	�� 	���� 1+

������� 	�� ����� ��� �������� �� �	�� ���� ����� �������

�������	� -�$������ "�����' ����	����� ��� ���� + �;�

 �	�� 3�= �; �� �	�� ����	�� ���� �������	� ����� 	�� ��&

>= �; �� �	���� *�� �� �	�� ���� 1�= �; �� �	���� �
��	,$

��� �	����	� 	�� 1�= �; �� %����)'���	���� 
����� �#� *����

1+ �������� 	�� ����� ��� ��	�(� ��	���� ��� 	�����	��� ��

��������� �1� �>� �3� �1�� �>�� �3�� 	��  	� +4= ��� '������ ���

	��	�� 	�����	��� 	���� ��� ��� ����	��� ���	���� ����

����� �1� �> 	�� �3 �� �����	����� ��� 	��	�� 	���� ��)

�	���� ��� ��� ����	��� ���� ����� �1�� �>�� 	�� �3�� ���
��)

������ '	����	�� 	 �	����	���� ���� �� ��� ���������

	�����	��� 	���� 	�	���� ����� �� �������� ���������	�

����� ?�������� ��� 	������ ��  �
��� ����� ��� ���������

	�����	��� ��� ��� ����
 ���������	� �������� ���� ��� �	)

����	���� ���� 	�� �	(��� ���� 	������ �������� �	������

�))� (�� �������$� ����&��&�

��� ��� ������	
��

(�� ����� ���� �������� �*������� ��" 9�� �����:

��� ��� ������	
��

(�� ��!��� ��" 9�� �����:

+��$��!���� ��& �� *�� ���

��� ��� ������	
��

��!���, * ����� �� �������� ������� �����	����� �� 	���)


���� 
������ ��������
��� #������ �� �	���� 
�	����	��� ��)

������� �� 	������� ��� �������� �� �	��� �1 �� +=� �� ��������

	������

�
�
�
��
�
��
�
�
	�


�
��
�	
�
�


�������	����� �	���
��� ������������	 ���
���� @��� 3=�1� 9A	��B%��� >==4:

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



�����	 ��������

�
���� �
������	�


�������

�)-./� 01� +���� *���� ���$�&*��, +�2� �!���� ��& 
� �&�3
����" ���� ��� �����	� ������	���� ��	
��� 
������� ���� �� ��)
������ �� 	������ ����	� ������� *�
���� �� ������ �����
����
	�� ��������� ���� ��
�����	��� �� ��� ������� �����	� ������	����
��	
��� !� .���	 ��� !� .��	 (�������	� 	� �	���� �	��� �1=00��
���� 
������� ��	
��� ���� ���� ���	��� ���	�� 	�� ���� ����	���
�� ��� 	�	���� �� �����
��� ��	������� ����������� �������� #�)
���	���� ��� �����	� ������	���� ��	
��� .�������	� 	� -	��������
/���	�� �1>>+� ���� ������� �� ��� �
���	� ��������	����� ��� 	)
���	���� �� ����������� �������� �����	� ���� 
������� ��� ��	
���

������ 	 ��
��	� ���	���� ���
)��)���
 	

��	�� ��� ��������� 	��
	���	���� 	 ����������� ����� ;	����� ��� 
������� ��	
��� ����
����	��� �� ��� 	�	���� �� 	���	���� 	�� ��� ��� �� ��� �������)
����� 	�� ����
���� �� ����������� �������� ���� ��� ������	����	�
��	
��� �� ������� �	��� �� 	 ������� 	������� GG* 2�� 6����	� <�)
����	���� '�	
��� �� ?����������HH �� 6�	� @*� ����� ',�
?�����	� A�� 	�� ;����� ;A ��	� 	

�	��� �� �� >/�.� 92��B
?��� >==1:� ���� 	������ �	� ������ �� ��� �	��� �� �������� ����
��������� ��� %?* 	�� ����� �����	���� ������� 	�� ��� "# �&
���
'������ 	�� ��� '���������� ��	���� 	�� ������	��� �� ���� �����
�������� ���������� ��� ����	� 	�� ��� �������� �� ���� 
��)
����� ������	���� ��	
��� �� F����	� ������

�� '! F� ������ ��#-38.4/)1� 4=>3>)>� 4=40+)1�
4=40.)1

��� ��� ������	
��

�1=8>� �7� ?<##$;"�<$2
 �$'�?"��! ?�@�;$ 5�2�
*2? @*;<?*�<$2

��� "# 
������	��� ���� �� ��� ���� �� 	 ������ �� �����

��	� ���� ��� ���	�� ����H� 
����� �
�����	���� ������� 
��)

������� ��� ��� ������ 	���
�	��� �������	�� �� �	����� ��� 
��)

����	��� ����� "# 
������ ����� �����	� ���� ��	
����

������������	� �/=1�� ����	����	� �/11�� 	�� ���� �������

�/>4�� ����� �����	� ��	
���� �
����� ��� ���������� �� ���


��������� %�� ������������ ����� ������� ��	��	��� ��	�

�
����� ��� 	

	�	���E	���	���� �	��� ������� ����� �������

	��	�� 	�� 	���
�	��� �������	� $��	�� ��� 
�������� ������

�	�	 �� 	���� 	� 	���
�E��C��� �������� ���	��� �� ��� 	���
)

�	��� �������	� *���
�	��� �������	 	�� ���������� �	��� �� 	

�����	���� ��������� ���� �����	� ������	���� ��	
��� 
��)

���� ���������	����� �� ��� �� �����
 	�� 	���	�� 	

����������� 
���������

������	 ������0�

��� ����������� 
�������� ������ �� 	� 	

	�	���� 	 ��)

����� 	�� 	 ����� ������ ������ �� �� ��	�����	��� 	��

������ 	�� �� ����� 	���
�	��� �	�	� * ���������	���� 
����)

���� ������ �	�	 ��	� ������������� ��
���	�� ����������� ��

���
������ 	�� ���
������� 	��E�� ������ �� �	���	�����

������� ���	�� ������ ��� 	��� �� ����������� 	� 	 ��	����

������� ���� ��� 
��������� �� �� 
������	��� �� 	 ����


������ �� �������	���� ���	���� �� 	� �� ����B�� �� ���	)

�������
 �������	���� �� 	�����	����� �� ���	�������� ��� ����

���	�������
 �� ��� �������� ���� %?* 6���	������ $��	����)

	��� ��� �� ���� ����������� ���� �� ����� �� �� ���� ��������

	�� ���������	���� ��	� ��� �� �� ����� %��� 	 ��	���� 	�)

���	��� 
���� �� ���� 	 ���� ���������	���� �����������

������ �� 
�������� ���	��� ��� ���� ���� �����	�� 
�������

��	���� �� ��� ��	���� �� ��� 
������ ������ �� �� 
�����)

�	��� �� 	��������

��� ���������	���� 
���� �� ��� ����������� ������ ��)


���� �� ��� ������H� 	������ �� ������ ��	���� �� ��� ����


������� <��	���� ��� ����������� ���� ���������� ����� ����

���������	���� ��� 
������ ��	���� ��	� �	� 	����� ���
�	�)

�	������	� 
������ 
������	���� 7������ ������ 	� �� �)

���B�� �� ������	���� �&���� ��� ��� 
������� 	��	����� ��

����������� ���	��� �	� �� �	� ��� ��I��� 	��	����� ��

��� 
������H� �� �� 
������	���� �� ��������� �� 	 �����)

������ ������ �	� ���� ���������	���� ��� 
������ ��	�����

��� ������ ������ �� ��	�������� ����� 	�� ����	� �	�� ��

��	������ ��� ���������	���� 
���� �� ��� ������� ��� ���

�
�
�
��
�
��
�
�
	�


�
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�	�
�


�������	����� �	���
@��� 3=�1� 9A	��B%��� >==4: ������������	 ���
���� ���

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



���� ������ 	

��	�� �� �� ���� ������	����� �	���	�)

����� ���� ��������� 
	�	������� 5	���	������� 	��	����

�	� ���� ���� �	�� �������� ����� ��� ���� �����	���� ���

���� 
������H� ������	����� 	��E�� ��� ���� 
������H� �	�)

��	������� 
������� %�� �&	�
��� ��� 	������ �� ��� ������ ��

������ ��	���� �� ��� ���� �����	��� �	� �� �	��	��� ��

������� 
������� ���� ���� �����	���� �	��� ��������� 
	�)

����� ��J��� �����	� �	����� ���	����� ����	�� 	��	�� �� ���)

������ 
	���	��� ��� ������ ���������� �� ���� 
������

������	���� ��	���� �	� �� ��	������� �� ������� 
�������

���� ��������� 	������ �� �	���� �� �&��
����� �� �� �������

������	���� ��	����� ���� 	� ��� ��	���	���� ����� ���

������ �� ����	) ����� �&��	)��	���	����� ��� ������ �����)

����� �� �	���	������� 
������ 	��	���� ���� 	� ������	����

����� ����� ���
������� ������ 	������� ������ ������ ����)

���� ��	���� �������� 	�� ����
���� �	
	������ �� ��J� �	�

	��� �� �	��	���� *� ��������� ������	����� 	�� �	�� �����

���� �� ��� 	��	���� C��� ���������� ��� ����������� �	�	

	�� �&	������ <� ��� �	�	 ���� 	 ��	���	��� ����������

��� ��� (�� 	��	����� ���� ��� ������ �	� �� ����������

	 ���������	���� ���� ��� ������	� �	���	������� 	��	�����

F��� ���	�� �� ��	������� ��� ����������� ���� ������ 	

��)


��	���� ��I��� ����	�� ��	���� �� ��� ���
�	��	������	�


������	��� �	���� �� ���
��	����� 	����� ��������� 	��


��������������� * 
��
���� �������� ����������� ���� ����

��� �����	�� ������ 	��	��� ����������� ������� ��� �� �� 	�)

����	��� ���� �������	�� 	�	�����	� �������� ��	������ 
��)

������ <� ����� ������ 	����� ��� ����������� ���� ������

������ �� �	��	��� 	�� 	

��
��	���� �������

������0(�4���0�0���

�!!����*�

��� ������ �� 	

	�	��� �� �	��� �� (�������� �� ��� ���)

���	���� ������ 	�� �� 
�	����	� 	�
���� �� ���	�� ����


������	��� �� ��� �� ���� ���� ������� ��������� � �� ��$

�������  ��	�(�� 	�� 
	���� ������� ���
�������� ��� ���$

�	����	� �/11�� �� ����� ����	���� 	�� 	� �����	�� �� ���

���	���� ��������� �� ��������� 	�	��	������ ����� 
	����

	� /+ �
� �� 1== �
�� ��������� 0 �����
���	���� ���������

��� ?��� ����	�� �/>4�� �	� ���� ����� �� �� ��
���	���

������ ��� ��	�)��
� �������)����	�� ���	�� ������ ����$

����� ) �I�� ����� ��� ?��� ����	�� �/>4�� �	� ����� 	�	�)

�	��� ��� �������)����	�� ���	�� ����� ��	� ����	�� 	����

����������� ���� ������� ����������� ��������� 0 �� ������$

��� ) �	� 	�������	��� �	� ������� ��� ���� ���	��� �	
������

��	� 
�������� ��

���������� �� 
����� ������� ������ ����$

����� + �
	���� ��� ���(� ��� ?��� ����	�� �/>4�� 	�� ��$

������� 1 ����	���� ��������� ��� ?��� ����	�� �/>4�� �	�

���� ����� �� �� ������ ��� �	��	���� 	�� ������� ��	�����)

�	� ���	�� ������ ��������� 2 �����
���	���� ���(� ���

?��� ����	�� �/>4�� �	� ���� ����� �� �� ����	��� ��� ���)

���������	���� ��	� �������)����	�� ���	�� ����� 	�� ��	��)

����	� ���	�� ������

#��� ��	���� ��	� �	� �� �	�� �� ��� 	

	�	���� ����

������	��� 	�� 	� �������!

��%�� ���1 ��5�'* 4=)���� �	�(�� ������ �� ���� ��

���� �	���� ������� ����� ���� ��J�� �1= 	�� >= �����

�	� �� ���� ���� ��� ���� �� ���	��� ���������� �� ��
)


������ �	�	� <� ��������� ����� 		��	��� ���� ��J�� 	��

���� ��� "# �
������ ���� 	���� �	�(�� �	����	� ����

��� ��	���� ������ ��������� ������ �� ����� '	�� ����

�� �	(�� ��	� �	�(��� 	�� ������� 	�� ���� ��� ����������

������������ �
������ ����� ����	����	� �/11�� <� ��� �	�)

(�� ������� ������ ������� ������ ����������� �� �	
���� ��

�	���� ������	������ �� �	� �� 	���	��� �� ������ �� ��� 
	�)

��� �������

����!�&& ��'* ����
	���� �� ������	���� ���� 	 >==)

�; ����� �	� �� ���������� ��� ���)���	�� 
��������
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�������	����� �	���
��� ������������	 ���
���� @��� 3=�1� 9A	��B%��� >==4:

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



06�3 �� ��*�3	���� 
���� �'��� �����	��� �����

�	�� 
������� �� ����� ����� ������ �	� 	����� �� �������

���( ���������� ��� 
����� ������� ������

��1�� �!!����*�'��� ���	���� ������ �� ��	��� �����

�C	�(���� ��	����	�� ����� �������� ���� 	 �	��� C	�(�� 	��

����

�� ���� 	 �	������ �������� �	� 	��� �	� ������� ���

������
����� 	�� ��
�	����

��� 	������������� ����
	����E�	�(��� >==)�; ������

	�� ���	���� ������ 	�� ��� �����	� 	

	�	��� 	�� �	� ����

�� ���� �� �&��	�����	�� ���������� 	����
	���� �� ����)

����	���� ��	� ���� 	�� ��
����� �� ��� ��	��	�� ����
�����

����� 	�� 	��� ������
����	� I��)������� ����� ��	� 	��

������� ��� �
���	� ���	�� ������ ����� ����� ����� 	���

���� �� �� C��������

���%���

?��	���� ���(�� ������
����� 	�� 	� �&
�	�	���� �� ��� 	

���(�� �� ���� ���� �� ��	��� �� ��� ������� 
��������� F���

���
	���� ��������� ���(���-�� ���(��� ����� �� ���(��-	

���� ������ �� ��� ������������ ���� �	�� ���(��� �	�� ���)

(�� ��
� �	� �� �	��	��� �	��� �� ��� 	������ �� �	���	��

��� ���	�� 	� ��� ������ �� ��� ����� ������� ����������

���� ����	���

#��(��� �	� �������	���� ��I����� ��� ����������� 
�����

�� 	 ����� ��� ��� �� ���(���� ���������� �	� �� 
	�� �� 	

�	��)��)�	�� ����������� 	���	����� ��� ���(�� ������

������ �� ��	��� ���	��� �� ��� ������� F��� ��	���������

��� ������� ��� ���(��� ������ �� ��
���	��� 	� ������� 	�


������� �� ��� ��&� �	�������

��� ��� �� ���(��� �	� �� �������� ���� ����� ���������

 � %�� �	����� 	�� �	
������ ���(��� �	� �� ���� ���� ���

������	���� I�	��-��
��	��� ������� 	� ��� ��� �����)

���� �� 	 ���-�� �� ���
 ������ 	 ���	�� ���� ����� ���


	����� %�� �&	�
��� 	 ���(�� �	� 	��� �� ������ ��� ���)

��	��� �	����� �� ���� ���	��� �	
����� ��	� ����( �� ��� �����

�	���� *� 	 ������ ��� ��������� �� 	 ��������� 
�������� ���

�	(��� ���(��� �� �	���

������� �, 31. ��	������ ����� ����� =�=3> ����E>= �	����

��� ��� �� ���( ������ K1 �� K1+�

'	
����

#���� '��( ����

;����� ��

F��� ��

������ ����

?�	�����

#�J�

�� ������

����

=� �����	��� K4 4�/> �1>� =�313 �=�0�

1 	�� > K3 3�84 �1=� =�>/+ �=�/�

3 	�� 4 K> 3�1+ �0� =�>1+ �=�++�

���$�&*��''�� ��� �
������ ������ �� ���� ������ ����

	����� ��� �
������ ���� �� ��� 	

��
��	�� ��J�� 	�� ���

��	�� 
����� �� ���� �� ��� ����� <� ��������� ����� ����	�

	���� ��� ���� ��	������ 	�� ���� ��� �	���	��� 	�����

��� ���� ���� ��� ��	���� ������ ����������

����� 	�� ��������	��� 		��	��� ���(��� ��	�� �� 
��
����

	���	���� �	� �� ����� ��� ��
� �� ���(�� ������ 	��	�� ��

���	��� ������ �� ��� 
�������� �� ���� ������� <� ��� ���(��

�� �	���	��� ��� ���(�� ������������ 
�������� ������������

������ �� ����������� <� 	 ��������	� ���(�� �� ����� ���

����� �
�����	����� ������ �� �������

���������

%�� ������	��)����	�� 
�������� ��� �	�(�� ������ 3��$

������� �4 �� ��������� ���� ��� �	
���� �� �	���� ������	)

����� 	� 	� 	���	���� �
��� �� += �� 1== �
�� 	�������

�
���� �
 �� 1+= �
� �	� ���� ���� �� "# ������	
�

����������� ������ ��� 
	���� ������ 3���������  4 �� ���)

������� ���� ��� �	���� 	�� �	
���� ���	�� ����� 	� += ��

/+ �
�� $���� 	���	���� �
���� 	�� 	

	�	��� 	�� 	���
�	���

�
�
�
��
�
��
�
�
	�


�
��
�	�
�


�������	����� �	���
@��� 3=�1� 9A	��B%��� >==4: ������������	 ���
���� ���

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



���� C������	����� ?�������	���� ����� ������� ��� �	�	

���� ��� ����	��� 	���
��� 	

	�	��� 	��E�� 	���	����

�
���� �� �������	�� ��	� 	 	��	���� �� �������

#�������� �� ��� 	���	���� 	�� ����� ����� ������ ��������

��� �������)����	�� ���	�� ����� �� �����	� �� ��	� ��� ��)

����	��)����	�� 
�������� F��� ��� 	

	�	��� �	� ���� 	
)


��
��	���� �	����	���� ����� �������� ������ ������� �� ���

������������ 	�� �
�����	����� ���� ����� ���� �������

�/>4��

�	��� ������� �� >+ �� 1+= �
� 	�� ���	��� ��	���
�	���

���	��� �� ������������� �� ��� ��������	���� ����� >+

�
� 	�� �� ��� ���������� 	��� 1+= �
�� *���	���� �	���

������� >+ �
� 	�� += �
� 	�� �����	��� 	���
�	��� ���

���
�������� %�� ���	�� ����� ��	� �&����� ������ ������)

���� ����� ��� 
	���� 	� += �
�� ��� ������ �	� �� �������

�� �����	���� 
	���� �
��� �� /+ �
�� ���� �������� ��� 	�)

���	�� 	�� ��
����� ��� �	�	� <� C�������� 1== �
� �	� ��

����� ��
���	��� ��� �&������)����	�� 
�������� ?����	����

�� �����	���� ��� 	

	�	��� ���	���� �
��� �	� �� C�������

�� ��� 
������ ������ ��I��� �� �� 
������	��� 	��E�� ���

������ ������� �� ������ ���������	�����

��+�(�

 �����	� 	�� ������	� �	�	 ��� ��� ���� �����	��� 	��

���	�� ���� ������ �� ���������� ������ ��������� ��� ���)

�������� ������� ��� (�� 
��
������ �� ��� ���� 	�� ��� ��)

�������� 	�� �������� ��	�� ��	������ �� ��� ���� 	� 	 ��������

�� ��� 
7 	���� F��� 	�C������ ��� ���
������� �� ��� ��)

���� �� �����	�� ���( ����������� ��� ��I����� �� ����	�)

�	���� 
7 	���� 	�� ������� �� ��� ���������� 	�� ��	������

�� ��� ���� ������ �� �	��	���� ,�� 
��
������ �� ��� ���)

	�� ���� ��	� �	� 	����� ��� ������������ �������)��	�����

�������)����	�� ����	����� 	�� ���������	���� �	�� 	��

�	������� ���	������� 
������� �� ���������� ���	������ 	��

��� 
������� �� ����� �&��
������

#�������� �� ��� ����������� ������ �� �	���� �� 
	��� ��

��� ���������� �	�	 	�� ��� ���� �	��� �� ����� �� ������ ��	�

���( ���������� 	�� ���� ��� ���� ���( ���������� �� ������

	� ��� ����� �� ������ ��  ���� ���	��� ��	� ����� �����

��	� �������� �� ���� 	 �	���	��� �������� �� ���� �����	����

* ������ ��	� �	��� �� 
����� ���( ���������� �	� �� C��)

���	��� �� �� �� ����� �� �� ���� ���������	���� �� �� �� 
��)

���� ����	��� �	�	 ��	� ��������� �	� ���� �� ���	���� ����

��� 	������� �� ����	��	����

"���� 	� 	������)���	��� ������ ��&���� 	� 	 �������)

���� ������ �� �������	���� ������� �� 	� �� ����B�� ��

���	�������
 �� ��������	��� ��	� �	���� �� 	����
������

���� 	 
��� 	������ ������� ���� ��
� �� ������ �	� ��

	���
�	����

 ������ �	��� �� ����� ���� 	� ��� ����������� ������ ���

�� ��� ���	� ��� ����	� ��	����! ��� ��	���� �� �	��� �	� 	��

��
������ �� ��� ������ �� �	���� ��� 
7 	��� �� ����������

�������� �� ��	���� ���	��� ��� 
7 	��� �	� 	�� ���� �	�

�� �	� 	�� �	� 	��� ��	��� ������ ��� ��� ��
������ �� ���

	���� �����	��� 	�� �&��
������ 	�� ��	���� ��� ����	�� ���)

���� �	� 	��� �� 	��	��� 	�� ��
������ �� ��� �&��
����� ��

��� ������	����� ?��
��� ����� �����	������ �	��� �� ���&
��)

���� ��	���� 		��	���� ���
���� �� �	����� ��������	��� 	�)

��
�	���� 	�� ����	��� ��� 
������� ���� 	 ����	�� �	��

����
������ �� ��� 
7 	��� �� ��� ������� %������� ��

�	��� �� �	��� 	� ��� ������ �� 	� �����	� ����� �� �� ���

������	�� �� ��	��� �� 	������ ������ ������ ����� �� 	

���
������ ��	����

��� ����������� ��	�	���������� �� 	� ��	� ������	���� 	��

�	��	��� ��� ��� 
���������� 
7 �	��� �� 1�> �� .�0 �1�> ��

/�+ ��� �������)����	�� ������	������� ?����� ������ ��)

���
����� �� �	� �� ������ �� ��	���� ��� 
7 ������ 	��

	���� 	 ��� �� ��� �� ��� 
7 ��	���� ������ ��� ����� #��������

�� ��� ���� 	

��
��	�� ���������� ��� ������� ������� �� ����

�
�
�
��
�
��
�
�
	�


�
��
�	
�
�


�������	����� �	���
��� ������������	 ���
���� @��� 3=�1� 9A	��B%��� >==4:

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



�	��� �� ���������	���� �	
	������� ����������� ��	������ ��

��� 	�	���� �� ��� ���� ������� 	��� ����� 
�������� ����)

	��� �� �� �� 
������	����

;����� ����� 	�� ��
��	� ����	 ��� 	 ����������� ����� ���)

���� 	�� 	���� 	�� 
��
	��� 	� �������� ��� 5����� �	����	��

	�� .	�������� �	����	��' ���
�������� ����� ��������' !�$

�����	��' ��� �	����	��� #����	��� �	����� I��� 	�� ����)

�	��� ��������	� I��� 	�� 
��
	��� 	� �������� ��� ���

�	����	�� ����� ��������' !������	��' ��� �	����	��� ���

��������� ���� �� ��� �&�	����� 	�� ��� �� ����� �� 
�����)

����!

7����������� 	��� ���
��	��� ������� =�1 	�� =�==1 2�

*���	�� ������ ����� 	 
7 ������� 4�1 	�� +�+� =�=+ 5�

 ���
�	�� ������ ����� 	 
7 ������� +�0 	�� 0�=�

=�=+ 5�

 ������ �	���

 �������	�� >=� 
�������	�� 4=� 
�������	�� .=� 	�� 
���)

����	�� 0= ���������

#����� �	���� ����	�� ���������

;	������������	���� �&��� ���������

'�������� ���������

���� �	��� ��������� 	��E�� ��������

'�����	����� �� ����	��	�� 	�� 	���� �� �������

#����	��� �	����� I��� ���� �� ������� ��J���

#����	��� ��������	� I��� ���� �� ������� ��J���

%�� ��� 
����� ������� ���
������ 	������ ���������

�	� ����	�� 	 
������	�� �� 	 ����	��	�� ������ ������ �	����

����	��� 
�������	��� �� �	������������	���� �&���� ��	� ��

���� �� ���	��� ���� ����������� ��� ���� ��� ����	��	���

	�� ��� ��������	����� ���� ����� �� C������� �� �������


������ 	� ����	� ��������� ��������	������ #���	��	��� �	�

�� ���� 	� ������ 	 ������� 	���� ��� ���� ��� ������	� �������

��������	���� �� ��	����� �� ��������J� ��� ���� �����	����

��� ���	���� �� ��� ������� 	�� 	���� ���� �	� ��I�����

��� ��������J��� ������� 	�� ���� ������ �� �	��	����

��� ���
�	��	������� '�	�����	���� #����� ���������

��� ��	�����	���� �� ���
����� 	�������� �� ����������

	�� 
����	�������1 GG�������	�� ������HH �� 	 ���� ����

�� �������� 	 ������ ��	� �	� ���� ����	��� �� ��� �� ��

����������� ���������� ��� ��� ���
����� '����� �� 	 ����)

���	�� ������ �� �	��� �� 	 ����	������ 	

��	�� ��	�

��������� ��� 	����
���� ����� �� (����� 	�� ������� ���

�	��)�������� ���
 �� 	����
���� �� ��� ����������� �� 
����)

	������ �� ��� ���
����� <� ���� �	���� ��� �������	�� ��)

���� ���� �� ��������� ���� ��� ���� ���������� ������ ��� ���

�����	���� ����� 	�� ��� ���� 
����� 	�� 	��� ��(��� �� �� ���)

������� <� ��� ���
���� �������� ����(�� �� ��� ����	��

	�� �� ������ 
����	���� �	����� ��
����� ���� �	� ��

��� �	��)�������� ���
 �� 	����
����� <� ���� �	��� ��� �������)

���� ���� �� �� ��������	�� ��	� ��� ���� �� ����	��� ����(��

����� ��
��	� �	����� �	������ ����������� $� ��� ����� �	���

�� ����������� ������ 
���	���� �� ��� ��������	� ��	�� ������ ���

	 
����� �������� ��	( 	����� 	 ������ 
7 �	��� ������ ����)

�	��� ��������	� I��� ���� 	 
7 �� .�0� ���� �� ���� 	

��)


��	��� ��� GG���HH 	�� GG�	���� ��	��HH �	� 	��� �	�

�������	�� ������� �� ��� 	����
���� �� ���������� �� 	 ���)


����� '��
�������� �� ����	 ��	� �����	�� ��� ��� 	��

�	���� ��	��� �	� �� ����� �� ��� �����	����� ����� ����	 ��)

I��� ��	���� �� ��� 
7� ���� ��������	������ 	�� �����	����

	���� ��	� ���	(�� 	��� ���������� �	� 	 ��������� ���
���)

���� ��	� ��	� �� ��
��	� ���
����	� ����	� ���� 	�� 
���	�)

��� ���� �� ���	����� �� ����B�� �� ������	����� ������

������	���� �����
���� 	�� �� 	����� 
������	� ���� ��)

��������� 	�� ��� �������� ��� ��	���� ������� 
��
����� %��

1 ��� ���
�	��	������� '�	�����	���� #����� �� ��������
�� ��� %?* 6���	��� 6����� 	� !� .��	 5�	������%����

��� 5�	�7��������� ������� �	� !��������$������� �	���
8��� �	���� �	��� 5���� 	� 5�	������������� -�����"��$
��	� �
�����

�
�
�
��
�
��
�
�
	�


�
��
�	�
�


�������	����� �	���
@��� 3=�1� 9A	��B%��� >==4: ������������	 ���
���� ���

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



��	���� ������� 
��
����� ��� ������������ �� �	���	� ����	�)

�	��� ����� ���
������� ���� 	

��
��	�� ��������� ����	�)

�	��� �� 
�������� 	�� ������	��� ���	��� �� ��� �&
����

�� ��� �	���	� �����	���� 	�� ��� �	���)�������� 
��
	�	����

�� ��� �������	�� ����	�

��� ��� �� 	� ��J��� �� ��� ����������� ������ �� 
��)

������ ���� ����	����	� �/11�� ���� ����������� �	������ ��)

��� ��� �� 
������� ����	���� ���� ���	��� �	
����� ��

���	���)��	��� 
��������

2���	��� ��� ��� �	�(�� 	�� 
	���� 	

	�	���� ��� �����

�� ��� ����������� ������ �� +== �; �� 1=== �;� ���� 8==

�; 	� ��� ���� ������ ������ ��� ����� �	� �� �	����

�� ������� > 	�� 4 ������� ��
������ �� ��� ��������	����

	�� ���( ���������� �� ��� ����� ��� 
��
�� C������	���� ��

�&
������

��� �������	��� �� ��	��	���� �� ��� ������ �	� �� ��)

��������! 	�� ������� �	� ��������� ���� ��� ���� �������� 	��)

��� 	� 	 �	����� �� ����������� �� 
������ �� ��� ���	�� ���� ��

�	�(�� ����� 	���� ������� �	� �	��� 
	������� �� ����� �� ���

	

	�	��� 	�� ����� �	���� $� ��� ����� �	��� ������� ��

��� ���	�� ���� �	� �����	�� ��� ����	��� 	�� ��	� �� 	�

�����	�� �� ��� ����������� �	��� ��� �����	�� ��� �����������

�	�� �� �����	���� ��� 		��	��� ����	�� 	��	� * ��	��	����

������ �� ��������� 	� 	 �������� �� ����	����	� �/11�� ��
)

��	� ���
� 	�� �� ��	� ��� ������� ������ 	�� ��	� 	 	����

��� 	 ����� 
����� �� ����� $���� 	���	��� ������� ��

��	��	���� 	�� 		��	��� 	�� �� ������� ��� ���������� ���

��������� 5���	 ����	����� ����	��	��� 	�� ��� ���	��� ��	)

��	��� ���	��� �� �&������ ��	����� �� ��������� ��

��	��	���� �� ��� ������ �� ������	��� ����������� ��� ��

�����	��	��� ������ ����� ��	��	��� ������ ������ ��


���������

�0(+7 +�����

0��� ������

%�� ������	��)����	�� ���	�� ������ ��� ���	���� �� ���


�������� �� ��
��	��� 3= �� .= �������� ���� 	 ������ ����


���� �
�����	���� ��	� �� 	����	�� �� ���� �	��� ���  �	�)

�	��
��	� 
��
����� <�������	� 	�� �����	���� �����
�� ��


������ ���
	�	������ 	�� 
������	��� �	� ������� 	���)

����	� ���� 
������ 	�� ���� �	� 	��� �� 	 ��	���� ��������

��� 
������ �������	���� �� 	

��	�� ������ ���� 
�����

	�� �� �� �������� �� 	����	���� ��	�	�����J� ��� 	��������

	�� 
�	��	� 
�	��� �� ��� ����������� ����� *�������� ��

��� ���
�	��	������� '�	�����	���� #����� �������� �� ��

����	� %?* ����	����� ������ �������� ������ 
����	���

����� ������	��� ���� �	
���� ��������� 
������� ����

��� �� ���C����� �� 	 
����� ���
	����� �� ���� �	� ��

����� �� ����	�� 0+D �� ���� �� ��� 	���� ���� �����	���

������ 1+ �������� %�� ����� ��
�� �� 
������� 	 ���)
����

���� ���� ������� 7������ ���� 
������� �� ��� �	�� ���� ����

�	������� ?���������� 
������ �� ������	��)����	�� 
�������

��� ������� ��� ������ �������E������ 
����	���E�	
����

��������� �������	 ��
��	��� ���� 	 ��	��	� �����	�� ��	��)

��� ������� 0+D 	�� 1==D 	� 	����� 3= �� 4+ ��������

����� ����������� ���� 
����� �� ��� �	��� ���� 1+ ��� >=��

3=� 4+� 	�� .= ������� 	�� ���	� ��� ���� ������	��)����	��


������� "����� ������	���� �	� �� ���	���� ���� �����


������ ����� �� ����������� �� ��� �	
��� + �� 1= ������� ��

���	�� ���� �	�	 �� ��� ������)��������� ������ 	�������	�


����� 	���� .= �������� ?���������� ���� ����� ��� ���
��)

��	� ����� 	�� ���	��� ���� ���	������� �� ��� �	��� �� 	� �	)

��	���� �� ��� ����������� 
����� �	�	�

#�)�	���� ������� 
����� �	� �� ������ ������ �����
)

���� �������� �� ���	�� 	� ������� 
����� ��� 
	���� �� �	�)

(�� �
��� �� �����	��� 	� ��� ��� �� ��� ��� �� 	� ��	�� 1+=

�
� ��� 3= �� .= �������� 	���� ����� ���� 	� 	�������	�

�	�
�� �� �	(��� *������� ����� �� �� ����������� ���

�
�
�
��
�
��
�
�
	�


�
��
�	
�
�


�������	����� �	���
��� ������������	 ���
���� @��� 3=�1� 9A	��B%��� >==4:

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



1==D ����������� �� ��� 
������ ��� ������� 
���� �	� 
��)

��� �	�	 ��	� �	� ��

������ ������� ���������� �	�	

	�� �	� 
����� ������ ������	���� 	���� ��� ������	����

��	�	���������� ������ ��� �����	� �����
�����

%�� 	� �&������)����	�� ���	�� ����� 	� ��	�� ����� ����

���� 
����� 	�� ������ �� ��	�	�����J� ��� �� ���� ���� ��)

��	�� 
����� ���  �	��	��
��	� 
��
����� *�������	� �	�)


���� ����� �	� �� �������� ��� ���� 	

��	� 
��
�����

*� �	��� ���� 
����� ���	��� 1 �� > ������ �� ������ �� ����

��	� ����� �� ������ 
���	������ �� ���� ���
���� *� �����)

����	�� ���� 
���� �� ������ �� ����� ��� �� ���� ����	��


����� �� ��� ���	�� ����� 	�� 	 ��	� ���� 
���� �� ������

�� ���� �������	��� ���
���� ����	�� �� ��� ����� ���� �����

	�� �
�����	����� 	�� ���	��� ���	������� �� ��� �	��� �� 	�

�	��	���� �� ���� ����	�� 
����� �	�	� %�� 
������� ����	��)

��� ���� ��	� 	 ������ 	���� ����������� ���� ����	�� �� ��)

�������� ��� �	�� 	���� ����������� �&������)����	��

�
�����	����� 	�� 	�������� �� ��� �����	� ������	���� ��	
)

��� !� .���	 ��� !� .��	 (�������	� 	� �	���� �	��� �1=00�

	� ���� 	� ����� ��������>

�����2������

@���	� �����	����� 	�� ���������� �� ��� 
������ �����)

������ 	�� ���������	���� ���	��� 	�� ��� ������ ���	���

����������� 	�� ���������	���� 
	������ �	� �� �����	��� ��

������	���� �� �	���	������� 
������ 	��	����� �� 	����)


���� ���	� �����	����� 
��
�� �������� ����� 	

��
��	��

��������	���� �� 
��������	�	����� �� ��� ����� ��������

	�� ���	� ��������� �� ��� �	�� �� �������	�� ?���������� ��)

���	����� �� ��	���� �(������ 	�� �	(��� 
������	
�� ��

����� �� ��� ���������� 	�� ���
��� ��� ����� ��� 	��

��� 	��� �� ������ ��� ��	� ���� ����������� ����� $����	)

����� 	�� ��
���	��� ������ ������ ������ �����
���� 	��

������	���� �
����J	����� �&	�
��� �� ��
��	� �����	�����

�������� ��� 	�� ��� ������� ��� ��� ���������!

1� "���� ������������ �� 
	������� ���������� ��� ������

����� ����� ����� �� 
	������� ����� �� ��� ����� �� ���

������� �� ����� �� ������ �� �������� �������� �����

��� 	

	�	���� �� 
	������� I�	� 	� ��� ����	�� �� ��� ��)

����� �� ���)��	��� �	����� ����( �� ��� ������ 	��E�� ��

���)������ ������ 	�� �������

>� *�� ������� �� ��� ������ �� ��� ����� �� �� ��� 	

	)

�	��� �� ���	�� ����� #���� �� ��� 	

	�	��� �� 	��� 	

���� �� 	�� �������� ���� �����	���� ����� ��
��	���

�� �	�� ���� 	�������� ��� ���� �� ��	��	�� ��� ��)

�����

3� ?	����� �� �
������ �� ��� ���	�� ����� �� ��� ���	��

���� ����� ��� �� ��� 
	�����

4� *������� �� 
	������� �� ��� 
	���� �� ������ �� ��� �	�)

(��� ����� �	� �� ������� �
�� ����	� �� ��� ����)

���� ����� 	� ��� ��� �� ��� ����

+�  �������� �� 	�	������ ����	������ ���� 	� 	 ��	��
	����

�	�� ��	� 	�� �������� ������� �	���� ����������� ���

�	
���� ���������

.�  ������� �� �	��� I�	���� 
	������� �� ����(� �� ��� ���)

	�� �����

/� $����	���� �� ��� ���������	���� �	�� ������ 
������ ��)

������� �� ��J� �� ��� ���	�� ���� ������ 	 ����	�� ����

��	����

0� %�� ������� �� �������)��	��� 
�������� ���
��& �����)

����	���� �� ��� ��	����� ����� ��� 
	���	� �
����� 	��

�
������� 	
	�� ���(� 	 ��	������� �� �����
���� �
�����

�� ��� ����� 	����
	���� �� ��� ����	�� �� 	�� �������

	�� �&��
������

> #�� %?* 6���	��� (,������ ������� 8��� �	����
�	���9 �����	�����' (�������	� ��� ���������	� 	� !� .�$
��	:��� !� .��	 -	�������	���

�
�
�
��
�
��
�
�
	�


�
��
�	�
�


�������	����� �	���
@��� 3=�1� 9A	��B%��� >==4: ������������	 ���
���� �� 

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



���! ���

��� �������	��� �� ��������	���� �� ��� ����� �� �	�)


���� 
����� ������ �� ���������� 	�� 	����	�� 	���	����


�������� �� ������ ��	� ��� 
����� 	�� ��� ����������� 	

�������	�� ��	��� �� ��� ����������� �	���

���*� '5	��	� �	�
���� ���� 
�	���� �� ��	�� ���)

������ 	 ��	������ ����� �	����	 ��	� �� ���	��� ����� �� 	�)

��� ��� ����� �	�
����� 	 ������ 	��E�� 	 ����� ������� ���

�	�
���� ���� ���� ������� �� �
�����	����� ����� ����	��$

��	� �/11��

�*�����! ���'*����	�
���� �� 	 ������ 	�����	��� ��

�	��	� �	�
����� ��
���	��� �� ��� ���� �������� ����	� ����


������ 7������ ����� �����	���� �	�� �	� 
������ ��� ���)

�������� ���� ����� �	��	� �	�
����� 	����	�
���� ��������

	���	���� ���� �	��	� �	�
�����

����� 	�� �	�� ��	��� �� 	����	�
����� ��������� ����)

	�� �����)	����	��� �������� ������� 
������	��� ����(��

���	����� 	�� �	�����	��� 	� ��������� �� ��� 
��������

��	��	�� �
��	���� 
��������� �� ��������� ��������� 	��

������ ��� ����	��� �
��	���� �� ����� �������

#��� ����������� 	�� ����

�� ���� �	�
���� �������

��� �	�(�� �� 
	���� ��	���  ��
�� 	���	���� ������ �����)

���	��� ����	����� �� ������� ���� ��� ���	� �	�
���� 
����)

����� �	� �� ���������

5	��	� ����� 	����	��� 	���	���� �	� �� ���� ������

��� �� ��� �	��� F��� ��� ���� ����������� ������� 	��

��� ������ 	��	���� ��� ���������� ���� ��	�� �	�
���� ��)

���	��� � L .� ����� �	��	� 	�� 	����	��� �	�
���� ����)

��� 	�� ���
	��� ����� ��� �������	 ����� !�����������

�������	�� <� ��� ����������� ������� 	�� ������ 	��	���

������ ��� �#? �� 	��� >=D �� ���� 
����� 	� 1= �������

�� �	������ 	�� 	� �� 	��� 1=D �#? �� �	��� ���� 
�������

��� 	�	����� �	� �� 
�������� �� 
������ ��� �	�
�� ����

��� ����� ������	������� �� �	��	� 	�� 	����	��� �	�)


���� ������� ��� �	�� ���� 
����� 2��� ��	� ��� ����������

��� ��� ����� ������	�� ���� ��� ������ �� ������� ��

���� �	���

<� ��� ������� 	�� ��� 	���
�	��� ��� ��� �	��	� �	�
����� 	

����	�� ���
 �	� �� �������� �� ��� ����	�� ����� �	� ��

�����	���� %�� ��� 	����	�
���� 	 ������ 
������ ���� �	�

�� ������ �� ��	���
�	��� ������� 	�� ���	����� <� �����

��	���� �� ��� ���(� ���� 	 ��	��� �� 	������ ����� ��
�

�	� �� �������

$���� 	�
���� �� 	����	��� 	���	���� �	� ������� ���

�	������ �� ������	� ����� ��� ������ �� 	� ��)���������


���� �������	����� �	�
���� 	� ��������� 	��� �	�

��� �� ����	��� �� ���� �	���� 	����
���� �� ����� 	�� ���	����

	��E�� ����� �������

�� ����

%����	���� �� ��� ����������� �	�
��� �� ���	��� ������	��

�� 
����� ���������� ���� 
	������� ���� �������� ��� 	�	)

�����	� �	�
�� 	�� ������� ���������� *���� ����	���� ��)

���� ��������� �&��
����� ��	� �	� ��������� �	��� ����

�	�(������ �� ����������  ��������� �� ��� ����� ���� ��� ��)

���� �� ���	��� ������	���

%������ �	� �� ��)���� �� 	� ��� ��� �� ��� �	�
���� 
�����

�� ����� ��� 
��� ��J� �	� �	��� ���� =�4+ �� �� /= ���

��� ���	� ��
�� 	�� ��
��� ���(� �� I��)������� �������

7������ �� ��� �&��
���� ������������ �� ����� �� ��� ����	��

�	� 	 ������ 	

�	�	���� �� �� ��� ����� ������� �������� 	�

	�����	��� ��
� �� ����� �� 
��� ��J� ������ �� �	��	����

*����
���� �� ��� ������� ���� ��� ����� �� 	��� �	��	����

<� ���� 	����
���� ������� �� �	� �� ������	�� �� �����	��

��� 	����� �� �����	� ����	�� ����	����� <� ������� 	�� ����� ��)

����	���� 	� 	�����	��� ����� �	����	� �	� �� �������

%����� 	���	���� �	� �� 	����
������ �� 
��
	���� 	

1==D ��	��	�� �������� 	�� 	 ���
������ �������� �	�
��

�������� ������ 
��
	��� 	� 	 ��
��	� �	�
�� �� 	 ����� �� 	

�
�
�
��
�
��
�
�
	�


�
��
�	
�
�


�������	����� �	���
��� ������������	 ���
���� @��� 3=�1� 9A	��B%��� >==4:

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



�	�
�� 
�� �� 	 ��	(�� 	�� ������� ���� 	 �	������ ������� ���

1 ������ ��� ��������� 	�� �	�
��� �� L 3� �� ���� ��� ��)

������ 	����	�
��� 	�� ��� �	��	� ���������� ���� �	�)


���� ���������� �	� ��� ��� �	�� �� ����	���� ��
� ��

������ ��� 	����	�
��� �� 
����	���� ��� 	 ��
��	� �	�
��


���� 	�� ��� �	��	� ������ ������	�� 	� 	������ ���� ���

���������� ��� ��	��	�� �������� ������� 	�� ���
	��� �� 	�

��������� ��	��	��� ��� 	�	���� �	� ���
	�� ��� �	�
��

�������� ������� �� ��� �	�� �	�
�� �������� ��������� 	��

������������ %�� ��� ����� �� �� 	���
�	��� ��� ���� ��� �������

�� ��� ������� 
������� 	�� �� 	

��	�� ������� 80D ��

1=>D� ��� ������	� ��������	���� �� ��� ��������� ��	��	��

�������� 	�� ��� ����������� �	�
�� ���������

�������*������

'��������	���� �� �	�
��� �� ��� 
��������� 	� �����������

�	� �������� �� ������ 	�� ����� �	� �� 	 ��������	���� ��	)

����� �� ��� ��
���	�	��� * 
������� �&��
���� ����� ��

���
����� ��	� 	����� �� 	�� ������ �������

����7

��� ���	� 	��	� ��� 	 ����������� �	�
�� �� ������ �� �
��)

���
��������� �� ����)
������� ������ �����	����	
��

�7 ;'�� ��� 
�������� ������ �� 	�	����� �� �
�����
����)

����� ���	��� ������� �	� �� ���	���� �	����� ��� 	�	����� ��

���
���� 	�� ����� ������� 	�� ����� 7 ;' ������� 	��

���� ���� ����� �� �������	�� ������������ ���� �&��
�����

�� 	���� ����� �� ��� ������	���� 	��E�� �� ��
��� 	�	��)

���	� ����������� <� �	� �� ������ �� �	� �	�	 ��� ��� ����

���	���� ���� 	 ��	������)�����	���� 	��	� ������ 7 ;' ����)

�	����	��� �� ��� ������ �� ������� ��� �� ��� 
���	��

	��	� �� �	��� �� 	 �
�����
���������� �������

��� 	���	���� ��
��� ��������� �� ���� ������� 	�� ��
��	�

��� ��� 	��)��������� ��� 	���
�	��� �������	 	�� ����������

���� 	�� �	� ������ ��� ���� 
�������� $���� ��������	�����

�	� �� ��
���	�� ��� �
���	� ���	�� ������ ��� �&���� ��

	���	���� ��
���� �� ��� 
�	�� �� ��� 
������ �����
)

����� %��� 	���	���� �	(�� 
�	�� 	� �� C��� ������  �	�� <<<

������	� �������� %�� 
����� �������� 	���	���� ������� �	�

�� ������	�� 	� �	�� ����	�� ���� 
����� %�� 
������� ���)

�	����� ���� ��	� 	 ������ 	���� ����������� ��� �����������

������ ������ �� 	���	��� ��� �	�� 	���� �����������

�!�$��$���4� �$��� ����������$�

��� 
�	���� �������� �� 	�� ��� �&��
����� 	�� ��	�����

���(�� ���(��� 	��� ���� 	

��
��	��� ��� �	
���� ������ ����)

��� ��� 	���� �����������  �	���� ������������ �	� �� �����)

����� �� �������� ����� �	�
��� �	�� �� ��� 
�	���� ������

���	� �� �� ���	��� ��	� ��� ������� 	�� ������ ���������

��	����� ��� �	�
��� �� ��
	�	�� ������ ����� ���� �������)

���� ������ 	� 3/�� #��� ��� 	����� 3= ������� �� 1 ���� 	�

1+= �
� ����� ��� ������ 	

	�	���� $����� ������� ���

����� ������� ������� *�	��J� 	�� �	����	�� ��� 
������ ��)

���������� 	� �	�� �������� �� L 3� �� ���
	���� �� �� ���

1==D ��	��	�� �� ��	� �������� ��� �
����	��� ����� ��� ��)

������ ; 	���� �� ��� ������	!

1==-��� E����.E#��

�� ����� - �� ��� ��������	����� �� �� 
�� �;� �� ��� ��	�)

�	��� �� 	�� �� 	�� ��� 	�����	���� �� ��� 
�	���� 	�� ���

��	��	��� ���
�������� . �� ��� ������ �� �;� �� ��� ��)

����� 	�� # �� ��� �	��� ��	��� �� ��� ��� ��	� �� �����)

������ 	�� ��� ������������ ���� ��� �&���� >D�

2$��-%�� �&������)����	�� 
�������� 	 
�	���� ������

�� ��� ������� ���	�� ���� �	� �� ���� 	

��
��	�� ��

��� ��	� ������ ���	��� ���� 
�	���� ������	���� ���� ��)

��	�� ��� 	����� �&��
����� �� 	 �	���� ���� ��	��� ��I���)

��� ��� 
������ ��	� 	 ���
�� ����� �� ��� �&��
������ ���


�	���� ������	���� �� ������	�� 
	������	��� �� ��� �� ���

����	��� �&��
����� ���� ��I����� ��� �	������ �� ��� 	�	��)

���	� ������� %�� �&������)����	�� 
�������� ��� ��������)

�
�
�
��
�
��
�
�
	�


�
��
�	�
�


�������	����� �	���
@��� 3=�1� 9A	��B%��� >==4: ������������	 ���
���� ���

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



���� ���� �� ���������� 	� �	�� �	�
���� 
���� �� ��� ��)

��	�� 
������ <� ��� 
�	���� ������������ �&����� >D� ����

7 ;' 	�	����� �� ������� 	�����	������ 	������ �	��������

	�������� 	�	������ �� 	 �	������ �����	����� ����������� �	�)

���� �	� �� ��	������

�!�$���!1��������$ ��� ����

*�	����� �	� �� 
�������� ���� �
�����
���������� ��	�

�	� ����� 	��	� �� 	��	��� �	������� ���������� #	�
���

�	� �� 	����	���	��� ���������� ���� ��� �
�����
���������

����� 	�����

��� 	�� I�� ������ ������� 
������	���

����(�� ���	����� 	�� �	�����	��� 	� ��������� �� ��� ��	�)

�	�� �
��	���� 
��������� �� ��������� ��������� 	�� ���)

��� ��� ����	��� �
��	���� �� ����� ������������ %��� �����

�	����� ���� =�=> �� 1 �� 	�� ��
��	��� ����� '��� 	��������

	�� 	�� ������� ����� �� ������� �� ������ ��� ��	���� 
	��

������ I�� ����� 	�� ���� �� 	��� �������� ��� �	�
��� ���)

���� 	���
�	��� ����	���� 	�� ��	��	�� ����� ������ �� ��)

������	����

?����� 	�	������ ��	��	�� ��������� 	�� ��
��	��� 
��
	���

	�� 	�	��J�� 	� C��� ��� ��������	���� 	� 1==D �� ��� ���)

	�� �������� ��� ��� �������� ; 	����� ?����� 
����� 	�	��)

���� ����� ��������	����� �	� �� ������� ��� ��������

��	��	��� 	�� 	������� ���� ��� �	�� ��	��	�� ��������� *

��
��	� ��	�(� ��	��	��� 	�� �	�
�� �	� �� 	�	��J�� �� 	

�������� ��	� ��	�(��� ��� �	�
�� ���� ��	��	��� 	��

��	�(�� ��
���	��� 	� ��� ��������� 	�� ��� �� ��� 	�	������

<� ���� �	���� ��� ��	� 	�����	��� �� ��� ����������� ��)

���� ��	�( �	� ��� �&���� 1D �� ��� ��	��	��� @	����

������ ��	� 1D ���� �� �	��	��� �� 	 �	��)��)�	�� �	����

��� ��
��	� ���	��� ��	��	�� ���	���� ��#?� ��� "@ 	�	)

����� �� ���	��� � >D�

��� 	����
����� �� �	����	��� �� ������� ��� ��	� ��	�)

�	�� 	�����	��� �� ��� ��������	����� �� �� 
�� �;� ��)

���� �� ��� I��)���� 
	�� ������ �� ��� *���� ������

��������	� �	�	 �� 	������	���� 	� 	���
�	��� 	����
�����

�	��� ��� ��� 	�	���� ������ ��� 	

��
��	�� I�� ����� �	�

�� ����������� ���� 	��� �	� �� ������ �� ���������������

	����	�� �	�	� %���� �
���� 	� 	 �	�
���� 	�� ��������	���

������� ���� 
��
�� 	���	����� �� 	� �
�����

�&	���� ��� "@ �
������ �� ��� ���� �� �������� �� ������

��� �	������� ��� �	&���� 	���������� <� ���� �	����

����� �	� �� ����� �	�������� ������� 	� ���� ��	������

����	�	��� 	���� ���� ��� ���	�� ���� �����	����

��	�

%�� 7 ;' 	�	������ ��� ���
	�������� �� ����������� ���)

�	 	�� ������ 
�	�� �	� �� �&	������ ��
���	��� �� �	���

��C����� ������ ���� 1== �;� 	�� ������� #	�
��� 	��

����	��� 	�	��J�� ���� 7 ;' ����� 	 �
�����
����������

�������� 	�� 	� 	���)��C������ #����� ��C������� �� �	�� ��)

��� ���� 
���� ���� ��	��	��� ���������� ��� ��� ���������� 	

��
��	� ��� ������� #����� ����	������ ����� �������� 	� 	

�������� ��� ��������� ���� ������ 	�� 
��������� ��
�)

�	���� ��� ������ ����	������ �� 	� 7 ;' 	�	����� �� ���� ��	�

�� ���	� �� >D �#? ��� �� �� ��& ��	��	�� ��������	������

��� ��	��	�� ���� �� ��
��	��� 	� ��� 1==D �	��� ��	�� �����

��
���	��� ��� 	 ������)
���� 	�	������

 ��
	�	���� �� ��� 
�	���� �	�
��� ��� ��� 7 ;' 	�	�����

�� 
�������� �� ��� �	�� �	� 	� ��� �
�����
���������� 	�	)

������ ;��( ��� 
�	(� ������� 	� ��� �	�� ��������� ���� 	�

��� ����� <� ����� 	�� �&��	����� 
�	(�� ��C��� ��� ��	��	��

��������� 	�� ���
	�� ��������� ������ <� ��� ��������� �����

	�� ��� ������ �
�(� ��� 
�	���� �������� ���� ��� �����

'����	����	�� �	� 	��� �� ���	���� ��� 	� �&������

��� ���� ����� ��� ��	�( ������������ �������� ��	��	���

	�� �	�
�� �������� �� �������� �	�� ������� ��	� �	� ���������

���� ���������� 	�	������

�
�
�
��
�
��
�
�
	�


�
��
�	
�
�


�������	����� �	���
��� ������������	 ���
���� @��� 3=�1� 9A	��B%��� >==4:

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



<� 
�������� ��� 	���	���� ��������	���� �	� �������

����	�� ��
������	��� �����	����	�� �� �
����	 �� ��	�(

����������� ������� 	 ������� 
�	���� ��������� 	 ��	��	��

��������� 	�� 	 ������� ����������� �	�
��� *������ �� �����)

������ 
�	(� �� ��� 
�	���� �����	����	� �� �	�( �� 	����)

�	��� �� ��� 
�	���� 	� ��� 	�	�����	� �	�������

��������	��� �
���������

	�������� ��& �����

$��	��� ������� �	� �� ���� �� ���	��� ���� ����������

��� ��� 
��
	�	���� �� ��� ��	��	�� ���������� ������� ��

���� ��	� +D �E� �� ���	��� ������ �� ��� ��	� ��������

������ �� ����� ������ 	���	����

;���	���� 	�� �	��� 	�� ��
��	��� ���	������� �� 
��
	����

�� ��	��	�� ��������� �� ��� ����� �	����� �� ��������	����

���� 	

��&��	�����>=D ����� ��� ������ �&
����� ���)

�����	���� ���>=D 	��� ��� ������� ��������	���� ������

����	�� ���� ��� �
����� ���	�� ���� ��������� *� �������

���	�� ��������� 	�� 	����� ��� �	�� ������� ������ 	

�����

������ ���� ��������	����� �	� 	���	�� ���� ������� %��

�
�����
���������� 	�	������ ���� ������ �	� �� 	������ ��

��������� I��)���� ��J�� 	�� �����

*�� ��������� 	�� �	�� ���� 	 ������ ����( �� 
��������

��� ������� ��������� �	� �� ��	�� 	� ��	��� �� ��
���	�� ����

���� ����� �� ��� �	�� ��������� ���� �
�����
����������

	�	����� 	�� ��� ��C������� �� ��� �	�� �������� �� ���������

�	�� ��� 7 ;' 	�	������ %�� ��� ������� ��������	����� ���

	�����	��� 	���� �	� ��� �&���� ��� ����	���� ������ �� ���

�����������

;���	���� �� ��
��	��� �	����	��� �� ����� 	� 	

��
��	��

��	��)���	��� ���������� 
����	�� ��
��	���� 	 ���	�� ��

��� ������	���� ���������� ��>� =�80� ��������	��� ����	�����

<� 	�������� ��� 
)�������
� ���� ��� �� �������	���� ������)

��� ���� J��� 	� ��� 8+D ��������� ������

�$$*��$�4��$�2���

%�� ���� 	���	����� ���� 
����� 	� �>=D �� ��� ������

�&
����� ��������	���� ���>=D �� ��� ������� ��������	)

���� ������ ����	�� ���� ��� �
����� ���	�� ���� �������� ��

��
��	��� ����� * ������� �� ����� ��������	���� ����� ��

�	��	���� ��� �	
���� ������ ��	���� ������ ��(�� 	�� ���(��

	�� 	��� 	���� ����� 	

��
��	��� �	�� ���� �� ������ 	� � L

3� ��� 	����� �� 
�	���� ����� ������� ��� �	�� ���� ��

��� �	�� 	� ��� ���	� �&��
���� ������ �� �	�� �	���� �� �	
)

���� ��� ��� ���	�� �������� ����� 	���	���� %�� ���������

� 	�� ���������  ' ��� ��&���� �� �&��
����� 	�� ���� 
��)

��� �	� �� ������ 	�������� �� ��� ���������� �
������ ��

��� �������

<� �	��� �� 
��� ���� ����������� �� ��	������ ��� ����( ����)

���� �	� �� 
��
	��� �� ��������� ��� ���� �����	��� �� 	

��	�� 	����� �� ���	��� ������ 	�� �������� �� ��� ��	�

��������	���� ���� ����������� ������� *� 	����� �� ����(

�������� ����	���� �� ��� �	������ �	��� ��	�� �	� �� 	����

�� ��� ����� �����	� �� ���� 
������ 92$��-��� ���������

�	� �� �	�� �� ��������� I	�(� �����	� �� �������: ���


������	�� �� ���	��� ������ ������ �� ������J�� ����	���

�+D �� ��� ��	� ������ ���
�������� 	� �� �	� ��	��� ���

���������� �� ��� �&��
����� 	�� ��	� ��� ��������

��� ��	����� ������� �� ��
��	��� 8+D �� 1=+D �� ���

������� 	������� ��	�(����� �� �	���&��� �� �����
��

��������� �	� �� �������

* �
���	� �	�� ��� 	���	���� �� ��� 	��� ��	�� ���� ��$

��
��$������� 3(������$-	����4 ��������&<������ ����

������� �������� ����� ���� ������� �/>4�� ��� ����� ��

��� ���� ��	� 1=D ������ �� 	���	���� <� ��� ���
����

����	��� �� 	���� ��� 	���	���� �� ��� ������ �� ���
���	���

��� ���	��� �	� �� 
�������� ����� ��� ����	�	��� ��
���	���

�� 1==D �	
�� ����	�	���� ��)���� �������

�
�
�
��
�
��
�
�
	�


�
��
�	�
�


�������	����� �	���
@��� 3=�1� 9A	��B%��� >==4: ������������	 ���
���� ���

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



���$�����

�� �*�*�<;<�N

��
�	�	������ �� ���������� �� ��
���	�� ��	��������� ��

	 ��	��	�� ��������� <� �	� �� ��	����� �� �	����	���� ���

�#? �� ��� �����
�� ��C�������� �� �
�����
���������� ��	�)

���� ��� �	�� ��	��	�� ��������� �� ���� ��� 	����	�� �� ���)

�	���� �	�	�

<2���5�?<*��  ��'<#<$2

<��������	�� 
�������� �	� �� �	��	��� �� ��������� ���

������� �� �	���� ����� �� ��� 
�������� �� ��� 	�	�����	�


��������� ��� 
�������� �	� �� 	����� ��� �	��� �� 
������

���������� ��
��	� 	��	����� �� ����� ������� �	��� 	�	������

	�� ����
����� ��� ��� �� 	� �&
�������	� �	���& ������ ��

������	��� ��� �	��	���� �� ���������	�� 
��������� <� 
��)

������ ��� ���������	�� 
�������� �	� �� 
�������� ����� 	

����)��	�	�����J�� ��� �� ���� 
������ �� ����� ������� ���)

�������� <� �	��� ����� ���� ����)��	�	�����J�� 
������ ��

��� 		��	���� 
�	���� 	�� 	���� ���������� �	� �� ����

�� �������� ���������	�� 
���������

��� ����������� 
������ �� ��� �	�� �	�
�� ���� ������

� L 1>� �	� �� ��� �� 	� ��	�� ��� ��������� 	�	������ ����

�	�� 	�	���� 
��
	���� ��� ��	��	�� ��������� 	�� ��� ��)

����� ��� 	�	����� ��
��	��� ��� ��������� ����������� �	����

�
�����
���������� �� 7 ;' ����
���� ���������� ���)

������ 	�� 	����	�
���� 	�� 
������ ��� ���� �� ���������

�	��� ���� 
�������� �	� ��� �� ������	�� �� 
������ ���

�	�� ��������� �����	� ��	�(����� ���� ���� 	�� ���

��������� �	� �� 	���
�	����

��
��	� 	���
�	��� �������	 ��� ���� ��
� �� 
�������� 	��

��	� ��� ���������� �� ��� ��	� 	��� ������� ��� �����������

������� ���� ��� ���� 	�	���� �� ��� ������ 	�	���� ���� ���

�&���� 	� 	������� 1=D 	� ���� 
����� ���� ���� ��	� 0+D

�������� 	�� ���� ��� �&���� +D ��� ����� ���	����� ����


����� 	��� 0+D� *���
�	��� �������	 �	� �� 
������ �
�)

����� 	�� ����� ��	������	� ����� 	�� ������ �	� �� �����

���*������

��� �	��	���� �� ���������� �	� �� ���������� ������

��� �����
���� 
�	�� ��� ���� ��
��	��� �� ���� 	� ��� ����

�� ���� 	���	����� ���� 	������� ��� ��
	�� �� �	(��� ��	���

�������	�� ��	���� �� ��� ����������� ����������� �&
���)

����� �� ���� ��� ���������� �	� ��� � L 3 �� ��� 
������ �&)

������ ����	� 	��	������ 	�� � L . ��� ������ 	��	���


������� ������ ��� �#? �� 	��� >=D �� ���� 
����� 	� 1=

������� �� �	������ 	�� 1=D �� 	��� �#? �� �	��� ����


�������

$�� ��� �	�� �	� �� 
�������� ����� 8=D� 1==D� 	��

11=D �� ��� ������ ��������	���� ������ ����	��	��� �E

D� �� ��� ������� %�� �������� ����	� ���� �� =�+ 
7 �����

	��� 	�� ����� ��� ������ 
7 �	� �� 
��������� ��� ���)

��� �	
	���� �	� �� 	���� �� ��	����� ��� ���	� ������ ���)

�����	���� ����� (��
��� ��� ���	��� 	������ �� �	�� ������

���
����� ��� �	�� ���� 	��� ��� ����	��� 	��	�������

7 ;' �������� 	��	����� �� ��� ������ 
�	�� ���
���)

����� I�� �	��� 
7 ��	����� 	�� ������ ��
�� ��	��� ���� ��

	��� #����� ����	������ �������	 	����� 	���
�	������ �� ���

������� %�� 	 ���� ��)��
�� ���������� �� ���������� 	��

����� 	���	���� ��
��� ��� 7 ;'� ����� �� ��� �����	� �����)

�	���� ��	
��� .�������	� 	� -	�������� /���	�� �1>>+��

"@ ����� ������� 	 	��	���� �� �	������� ���> ��� ��)


������ �� ��� 	�����	��� 
������

����&��& ��& ���! � �� *���� ����� ���

��� ��	��	�� �������� �� ������ ����� ���������� ��	� ��)

���� ��	������� ��� ��	������ �� ��� ��	��	�� �� 	�	��J�� ��� 	

�
������ 
����� �� ����� ����� 	 ������� 
��
	��� ��	��	��

�
�
�
��
�
��
�
�
	�


�
��
�	
�
�


�������	����� �	���
��� ������������	 ���
���� @��� 3=�1� 9A	��B%��� >==4:

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



�������� 	� �	�� ���� �����	� ��� ���
	������ ��� 	���
�	)

��� �	��� ��� ��	��	�� �������� ��	������ �� ��
��	��� �������

80D 	�� 1=>D�

��� �	�
�� �������� �� ������ 	� ���� ���
��	���� �� 	

��	�� ���� ���� ��	

�� �������� �� 
	�	��� �� �� 	 �	

��

�	�� ��� �	�
�� �� 	�	��J�� ��� 	 �
������ 
����� �� ����

����� ��� ������	� �	�
�� �������� ���
���� ��� ���
	������

��� ��
��	� 	���
�	��� �	��� ��� �	�
�� �������� ��	������

�	� �� ������� 80D 	�� 1=>D ���� ���
	��� �� ��� ��)

���	� 	�	����� �� ��� �	�
�� ���������� <� ��� �������� �� ���

��	���� 	�
���� �� �������� ����� �� ���
��	���� ���������	)

���� �������� ����� 
���������� �� ����	���� �	����	� �
�	����

�� ��	����

��� ������ �	� ��	�� ��	� ��� ��	��	��� 	�� �	�
���

������ �� 	�	��J�� ������ ��� ���� 
����� ��������	���� 	�)

��
�	��� ��	��	�� 	�� �	�
�� �������� ��	�������

�����0���� ���0����

��
��	� 	���
�	��� �������	 ��� ��� 	����� �� 	���� �����)

����� ��������� �&
������ 	� 	 
������	�� �� ��� �	�����

������� 3;4' 	�� �� ��� �	��� �� /+D �� 0=D ��������� *

; 	��� �� �&���� �� 0=D �� ��� �����	��� ���� ���	��� 	�)

���	��� ������ �� �	�� ��� 	��	� 	�� ������� ����������

�	�����3 *���
�	��� �������	 ��������� ���� ����� 	�� ���	���

���	������� �� ��� �	��� �� 	� �	��	���� �� ��� �����������


����� �	�	�

7��� 	��	������ �� ������� �	� �	(� �� �������� �� ��������

������ �� ������� �� ������	���� ��	����� ?���������� �������

�	� �� ���������� ������ 	��	��� �� ��� �#? �� ���	��� ��	�

>=D 	� ����
����� 1= ������� �� �	����� 	�� ���	��� ��	�

1=D �#? �� �	��� ���� 
������ ��� ������ �� ��� 	��	������

����� �� �������	���� ���� 
�	����	�� 	�� ��� ������ �����

�� ������ 	��	������ ������� 
�������� ��� ��� ���� ��(���

�	���� 	�� ��� ������	���� ������ �� ����	���	� 	����	��� 	�)

����	��� ���� ��� ���� 
�������� ������ ������ �� �	����� ����()

��� �� ��� ����� �	����

$���������� ���� 	� ����� ��������� �� ��� 
������ ���)

���� �� �����	����� �	� �� 	 ������ �����	���� ��	� ��� ���)

�������� ���� ������ �� ���	���� 	��	������� *�� ���� ���

���	�� �������� �� ��� ���
���� ������ ���������� ��� �����

�� 	 ������� �	������ 	����	�� ���� ������� ����� ������ ?�)


������ �� ��� 
������� ��� ���	� �������� ������� ��	�)

���� ��� 	

	�	��� ��
�� �
��� �� 	���	���� �I���	����

��	��	����� ��������	���� 	��E�� �&	���	���� �� ���(�� ��
��

�� ��	����� ��� ���
������� �� ��� ������� 5�����	�����

�� 	

	�	��� �	� �� ������� ���� 
��
�� C������	���� 	�� 	)

���	�����

5	�� �	���� �� 	��	������ �	� ���� ���� ��� ������	����

	�� �	���	������� 
������� %�� �&	�
��� 
��� ������� ���)

�������� 
������ ���������������� 	 ��	����� �	(��� 
�	�� 	�

��������� �	��� ������ ������������ �&��
���� �����	������ ��

������������� ��� ��	����� �	
���� ����� 	����� �� �	�������

�� ��������� �� ��� ���	�� ���� 	� �� 	��� �	� �� ������� ��

	��	������ 	�� �������������� ?����� ������� ������� �� ���


������� 	��	������ ������� �� ��� �&
����� �	��� ������

�� �������	��� �� ����� �� ���� 	�	�����	� 	�� ������	����

�������

3 #�� ��� %?* 6���	��� ����	����	� ������ 	� !��������$
������� �	��� 8��� �	���� �	����

�
�
�
��
�
��
�
�
	�


�
��
�	�
�


�������	����� �	���
@��� 3=�1� 9A	��B%��� >==4: ������������	 ���
���� ���

� ���� ��� �	
��� ����� ����������
�� ��	��	�
�	� �	�� ��� ������ ���������



�
�
�
��
�
��
�
�
	�


�
��
�	
�
�


�������	����� �	���
��� ������������	 ���
���� @��� 3=�1� 9A	��B%��� >==4:



STIMULI TO THE
REVISION PROCESS

This section may contain the following:
� reports or statements of authoritative committees
� original research reports
� evaluations of new and existing pharmacopeial methods
� commentaries
� articles relevant to compendial issues

These items are published to stimulate discussion and continual review of Pharmacopeial standards. Generally, if an Expert

Committee publishes an article on which they are specifically seeking comment, this will be clearly stated in the article.

Readers may submit comments on issues raised in this section, but comment is not as critical as that for the In-Process

Revision and Pharmacopeial Previews sections. Readers interested in submitting comments should see Instructions to

Authors.
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Instructions to Authors

Contributions in the form of original research reports, evaluations of new and existing compendial methods, and other

commentaries and articles relevant to drug standards or to USP–NF revision will be considered for publication in the Phar-

macopeial Forum under the section Stimuli to the Revision Process. Manuscripts are received with the explicit understanding

that they have not been published previously and that they are not simultaneously under consideration by any other publica-

tion.

All manuscripts are subject to review by USP headquarters staff, Committee members, or qualified outside referees, and if

accepted for publication will be subject to editing by USP staff. Accepted manuscripts become the property of the USP

Convention, Inc., (USPC) and may not be published elsewhere without written permission from the USPC. Authors are also

responsible for obtaining permission for reprinting any illustrations that have been published elsewhere.

Abstract—Include an abstract of not more than 250 words stating the purpose and the results or conclusions of the article.

References—Consult a current copy of the Pharmacopeial Forum and the ACS Style Guide for assistance with reference

style.

Copyright—Copyright transfer documents will be sent to authors after manuscripts have been accepted for publication.

Contact Person—When submitting a manuscript, designate one author of the article as correspondent and include that

author’s full address, telephone number, fax number, and e-mail address.

Submission Instructions—Manuscripts must be submitted both as an electronic file and as a printed copy of the electronic

file. Submit the text in Microsoft1 Word or another current word-processing application. The preferred format for graphics

submitted electronically is tagged image file format (TIFF). Graphics that cannot be submitted electronically must be camera-

ready, of easily reproducible quality and size, and clearly labeled. Photocopies are not acceptable. Manuscripts submitted for

publication should be addressed to:

Pharmacopeial Forum

Executive Secretariat, USP

12601 Twinbrook Pkwy.

Rockville, MD 20852
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New Items at a Glance

See what’s new in USP Reference Standards. For your convenient

and quick reference, here’s a list of Reference Standards released

by USP over the past year.

This list is continuously updated with the newest Reference

Standards released within the past 12 months.

Cat.No. Description Curr.
Lot

Price

1002505 Acesulfame Potassium (200 mg) F0C136 $260

1012780 Alendronate Sodium (200 mg) F0B315 $156

1012939 Allantoin (200 mg) F0C169 $156

1019417 Amifostine Disulfide (25 mg) F0C152 $487

1028000 Amitraz (200 mg) F0C042 $156

1029953 Ammonium Chloride (200 mg) F0C134 $156

1043750 Aspartame Acesulfame (200 mg) F0C137 $156

*1048619 Benazepril Hydrochloride (125 mg) F0C250 $156

1048620 Benazepril Related Compound A
(15 mg)

F0C252 $487

1048630 Benazepril Related Compound B
(15 mg)

F0C256 $487

1065618 Betahistine Hydrochloride (200 mg) F0C105 $156

1076363 Brinzolamide (200 mg) F0C034 $156

1076374 Brinzolamide Related Compound A
(50 mg)

F0C033 $487

1076385 Brinzolamide Related Compound B
(50 mg)

F0C035 $487

*1078733 Bupropion Hydrochloride (200 mg) F0C123 $208

1097636 Cefepime Hydrochloride (500 mg) F0C063 $156

1097647 Cefepime Hydrochloride System
Suitability (25 mg)

F0C095 $156

1103105 Cetyl Palmitate (50 mg) F0B241 $156

*1111001 Chlorhexidine (200 mg) F0C306 $156

*1111103 Chlorhexidine Acetate (500 mg) F0C281 $156

1133536 Choline Bitartrate (200 mg) F0C057 $156

1133547 Choline Chloride (200 mg) F0C058 $156

1140247 Clomipramine Hydrochloride
(200 mg)

F0C075 $156

*1140349 Clonazepam Related Compound C
(25 mg)

F0C340 $487

*1140418 Clonidine Related Compound A
(25 mg)

F0C373 $487

1142107 Clozapine (100 mg) F0C032 $260

1148500 Copovidone (100 mg) F0C194 $156

1171900 Desflurane (0.5 mL) F0C187 $156

1171910 Desflurane Related Compound A
(0.1 mL)

F0C031 $487

1179708 Dextran 40 (50 mg) F0C247 $156

1179741 Dextran 70 (50 mg) F0C260 $156

1179854 Dextran 4 Calibration (100 mg) F0C002 $156

1179865 Dextran 10 Calibration (100 mg) F0C010 $156

1179876 Dextran 40 Calibration (100 mg) F0C011 $156

1179887 Dextran 70 Calibration (100 mg) F0C013 $156

1179898 Dextran 250 Calibration (100 mg) F0C039 $156

1204805 Diloxanide Furoate (200 mg) F0C026 $156

1213103 Dinoprostone (50 mg) F0C030 $1,525

*1224959 Dolasetron Mesylate (200 mg) F0C319 $156

*1224960 Dolasetron Mesylate Related
Compound A (25 mg)

F0C321 $487

1225281 Dorzolamide Hydrochloride
(500 mg)

F0C040 $156

Cat.No. Description Curr.
Lot

Price

1225292 Dorzolamide Hydrochloride Related
Compound A (20 mg)

F0C068 $487

1225419 Doxazosin Mesylate (200 mg) F0C079 $156

*1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

1234806 Emedastine Difumarate (100 mg) F0C059 $156

1260012 Ethinyl Estradiol Related
Compound A (20 mg)

F0B252 $487

1269458 Fenoldopam Mesylate (200 mg) F0C125 $156

1269469 Fenoldopam Related Compound A
(20 mg)

F0C124 $487

1269470 Fenoldopam Related Compound B
(20 mg)

F0C126 $487

1273808 Flumazenil (200 mg) F0C305 $780

*1279837 Fluoxetine Related Compound C
(15 mg)

F0C352 $487

1286060 Formononetin (50 mg) F0C196 $520

1286366 Fosphenytoin Sodium (250 mg) F0C156 $156

1287675 Gadoversetamide (200 mg) F0C172 $156

1287686 Gadoversetamide Related
Compound A (200 mg)

F0C173 $487

1288306 Ganciclovir (200 mg) F0C287 $364

*1288317 Ganciclovir Related Compound A
(15 mg)

F0C288 $624

1288510 Gemfibrozil Related Compound A
(20 mg)

F0C101 $487

*1294207 Glucosamine Hydrochloride
(200 mg)

F0C363 $156

1294976 Glutamic Acid (200 mg) F0C069 $156

1295888 Glycyrrhizic Acid (25 mg) F0C006 $487

1315012 Hydrocodone Bitartrate Related
Compound A CII (70 mg)

F0C214 $513

1348907 Isoflupredone Acetate (200 mg) F0C109 $156

1355709 Powdered Kava Extract (1 g) F0C161 $260

1355753 Kawain (200 mg) F0C160 $208

1356020 Ketamine Related Compound A
(50 mg)

F0C118 $487

*1356836 Lamivudine (200 mg) F0C361 $156

1356916 Lansoprazole (200 mg) F0B310 $156

1356927 Lansoprazole Related Compound A
(25 mg)

F0B311 $487

1370906 Lynestrenol (20 mg) F0B314 $203

1392454 Meropenem (300 mg) F0C201 $182

1396309 Metformin Hydrochloride (200 mg) F0C209 $182

1396310 Metformin Related Compound A
(50 mg)

F0C210 $487

*1441232 Metoprolol Related Compound A
(20 mg)

F0C343 $520

*1441254 Metoprolol Related Compound C
(20 mg)

F0C344 $520

*1443850 Powdered Milk Thistle Extract
(250 mg)

F0B321 $260

1443908 Milrinone (500 mg) F0C050 $260

1443919 Milrinone Related Compound A
(50 mg)

F0C051 $487

1449518 Nabumetone (200 mg) F0C072 $156

1471914 Norgestimate (200 mg) F0C086 $156

1478582 Ondansetron Hydrochloride
(300 mg)

F0C222 $208

1478593 Ondansetron Related Compound A
(50 mg)

F0C191 $487



Cat.No. Description Curr.
Lot

Price

1478618 Ondansetron Related Compound C
(50 mg)

F0C251 $487

1478629 Ondansetron Related Compound D
(50 mg)

F0C226 $487

1482207 Oxaprozin (200 mg) F0C115 $156

1483301 Oxfendazole (200 mg) F0C128 $156

1491332 Paclitaxel (200 mg) F0C180 $1,508

1491343 Paclitaxel Related Compound A
(20 mg)

F0C179 $754

1491354 Paclitaxel Related Compound B
(20 mg)

F0C181 $754

1500251 Paroxetine Related Compound D
(15 mg)

F0C228 $487

1535019 Phenytoin Related Compound A
(50 mg)

F0C155 $487

*1535020 Phenytoin Related Compound B
(50 mg)

F0C157 $487

1546106 Poloxalene (500 mg) F0C009 $156

1593412 Quinapril Related Compound A
(50 mg)

F0C114 $487

1593423 Quinapril Related Compound B
(50 mg)

F0C116 $487

*1596807 Quinine Hydrochloride Dihydrate
(1 g)

F0C108 $156

1598303 Ramipril (200 mg) F0C099 $156

1598314 Ramipril Related Compound A
(20 mg)

F0C100 $487

1599500 Powdered Red Clover Extract
(500 mg)

F0C188 $260

*1604508 Rimantadine Hydrochloride
(300 mg)

F0C266 $156

1610090 Scopoletin (20 mg) F0C329 $156

1612540 Sevoflurane (1 mL) F0C219 $156

1612550 Sevoflurane Related Compound A
(0.2 mL)

F0C261 $487

1614669 Sodium Starch Glycolate (400 mg) F0C087 $156

1617408 Sotalol Hydrochloride (300 mg) F0C234 $182

1617419 Sotalol Related Compound A
(50 mg)

F0C235 $487

1617420 Sotalol Related Compound B
(50 mg)

F0C236 $487

1617430 Sotalol Related Compound C
(50 mg)

F0C237 $487

1621507 Stearoyl Polyoxyglycerides
(100 mg)

F0C286 $156

1642154 Sumatriptan (50 mg) F0C220 $208

Cat.No. Description Curr.
Lot

Price

1642201 Sumatriptan Succinate (200 mg) F0C231 $208

1642212 Sumatriptan Succinate Related
Compound A (15 mg)

F0C221 $624

1642223 Sumatriptan Succinate Related
Compound C (50 mg)

F0C230 $624

1642700 Tacrine Hydrochloride (500 mg) F0C119 $156

1643361 Taurine (100 mg) F0C104 $156

1643452 Terazosin Hydrochloride (200 mg) F0C244 $156

1643463 Terazosin Related Compound A
(50 mg)

F0C245 $487

1643474 Terazosin Related Compound B
(50 mg)

F0C218 $487

1643485 Terazosin Related Compound C
(25 mg)

F0C257 $487

1652500 Thalidomide (200 mg) F0C107 $182

1667290 Tiamulin Fumarate (250 mg) F0C327 $156

*1667337 Tiamulin Related Compound A
(50 mg)

F0C328 $494

1667359 Tiletamine Hydrochloride (200 mg) F0C019 $156

1667520 Tinidazole (200 mg) F0C093 $156

1667530 Tinidazole Related Compound A
(100 mg)

F0C091 $487

1703805 Tylosin (250 mg) F0C008 $156

1706701 Urea C 13 (100 mg) F0C078 $182

1708773 Valsartan Related Compound A
(20 mg)

F0C215 $624

1708795 Valsartan Related Compound C
(10 mg)

F0C208 $624

1711461 Verteporfin (200 mg) F0C166 $156

1711472 Verteporfin Related Compound A
(50 mg)

F0C167 $487

1714506 Vinorelbine Tartrate (200 mg) F0C243 $156

1714528 Vinorelbine Related Compound A
(25 mg)

F0C242 $487

1717708 Vitexin (30 mg) F0C142 $520

1724656 Zileuton (150 mg) F0C062 $156

1724667 Zileuton Related Compound A
(50 mg)

F0B316 $487

1724678 Zileuton Related Compound B
(50 mg)

F0B313 $487

1724689 Zileuton Related Compound C
(50 mg)

F0B299 $487

New Items at a Glance (Continued)



USING AND ORDERING USP REFERENCE STANDARDS

Official Reference Standards

USP Reference Standards are required for use in pharmacopeial

assays and tests in the official standards publication, the United

States Pharmacopeia–National Formulary (USP–NF). USP

Reference Standards help to ensure compliance with the official,

FDA-enforceable quality requirements in the USP–NF. The

Reference Standards also lend themselves to many other

applications, including measurements required to attain accurate

and reproducible results in modern chromatographic and

spectrophotometric methods.

Rigorous Testing and Quality Control

USP Reference Standards are selected for their high purity, critical

characteristics, and suitability for the intended purpose. Unless a

USP Reference Standard label states a specific potency or content,

the USP Reference Standard is taken as being 100% pure for the

USP purposes for which it is provided.

Heterogeneous substances, of natural origin, are also designated

‘‘Reference Standards’’ where needed. Usually these are the

counterparts of international standards.

USP Reference Standards are established through a process of

rigorous testing, evaluation, and quality control (See page 6 for a

process overview). They are independently tested in three or more

laboratories—USP, FDA, and academic and industrial laboratories

throughout the United States. The Reference Standards are released

under the authority of USP’s Board of Trustees, on the

recommendation of the USP Reference Standards Expert

Committee, which approves selection and suitability of each lot.

Reference Standards Categories

USP offers more than 1,510 Reference Standards for

pharmaceuticals, excipients, and dietary supplements. On pages

12–50 of this catalog, you’ll find a full list of available USP and NF

Reference Standards, with information updated through Nov. 2003.

The list includes:
� Reference Standards required by the current official edition of

USP–NF.
� Reference Standards not required in the current USP–NF, but

for which sufficient demand remains.
� Reference Standards specified in the current edition of the

Food Chemicals Codex (FCC).

� Authentic Substances (AS)—highly purified samples of

chemicals, including substances of abuse, required by

analytical, clinical, pharmaceutical, and research laboratories.

The distribution of controlled substances is subject to the

regulations and licensing provisions of the Drug Enforcement

Administration (DEA) of the U.S. Department of Justice.

USP also collaborates with the World Health Organization in its

program to provide international biological standards and chemical

reference materials for antibiotics, biologicals, and

chemotherapeutic agents. Some USP Reference Standards are

standardized in terms of the corresponding international standards.

Proper Use of USP Reference Standards

USP Reference Standards are provided primarily for quality

control use in conducting the pharmacopeial assays and tests

described in the USP–NF. Neither Reference Standards nor

Authentic Substances are intended for use as drugs, dietary

supplements, or medical devices.

To serve its intended purpose, each USP Reference Standard must

be properly stored, handled, and used. Users of USP Reference

Standards should refer to General Chapter h11i in the USP–NF:

Listing and directions in USP–NF
� Refer to the list of revisions, additions, and deletions of

individual USP Reference Standards in USP 27–NF 22.

Individual USP or NF monographs specify the USP Reference

Standard(s) required for assay and test procedures. The USP

27–NF 22 General Test Chapter h11i USP Reference

Standards provides additional information and instructions for

proper use and storage. Note that if specific instructions for

use appearing on the label of a USP Reference Standard differ

from the instructions in Chapter h11i, the instructions on the

label take precedence.
� Consult the cumulative updates to Reference Standards

information provided in USP–NF Supplements and also in

USP–NF Interim Revision Announcements, which are

published in USP’s bimonthly journal, Pharmacopeial Forum.

Suitability for use
� The user must ascertain that the Reference Standards they are

using are an official lot.
� The user must determine the suitability of Reference

Standards for applications and uses not in the USP–NF.
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Storing
� Ensure that the USP Reference Standards are stored in their

original stoppered containers, according to any special label

directions, away from heat and humidity, and protected from

light.

Weighing
� Ensure that Reference Standard substances are accurately

weighed—taking due account of relatively large errors

potentially associated with weighing small masses—where it is

directed that a standard solution or a standard preparation be

prepared for a quantitative determination. See USP 27–NF 22

General Chapters h41i Weights and Balances and h31i
Volumetric Apparatus, and USP–NF General Notices, for

information regarding appropriate use of USP Reference

Standards.

Drying
� Use a clean and dry vessel, and not the original container, as

the drying vessel where a USP Reference Standard is required

to be dried before use.
� Make sure not to dry a specimen repeatedly at temperatures

above 25 degrees.
� Follow any special drying requirements specified on the

Reference Standards label or in specific sections of USP or NF

monographs (note that any specific instructions on the label or

in the monograph supersede the usual instructions in

Procedures under Tests and Assays in USP–NF General

Notices).
� Follow Method I under USP–NF General Chapter h921i Water

Determination where the titrimetric determination of water is

required at the time a Reference Standard is to be used.

Instrumental or microanalytical methods are acceptable for this

purpose. When using typical amounts, users must titrate about

50 mg of the Reference Standard with a fourfold dilution of the

reagent.

ORDERING USP REFERENCE STANDARDS

Four convenient ways to order

1. Phone: Call USP with your requirements: (800) 227-8772

from the U.S. or Canada and (301) 881-0666 from other

countries. Please note that DEA controlled substances cannot

be placed over the phone.

Hours of operation:

Monday–Friday

8:30AM–6:00PM

Fax: Fax your orders to (301) 816-8148.

Online: Order through the World Wide Web at

http://www.usp.org/products. Please note that DEA controlled

substances cannot be ordered online.

Mail: Send all mail orders to:

U.S. Pharmacopeia

Customer Service Department

12601 Twinbrook Parkway

Rockville, MD 20852, USA

Important Order/Policy Information

For fax and mail orders, please use the order form at the back of

this catalog. Official purchase orders on company letterhead may

also be used to order USP Reference Standards. The purchase

orders must have billing and shipping addresses and should

include the catalog number, the name of the official Reference

Standard, and the number of units ordered. Lot numbers need not

be specified on written purchase orders as USP only ships current

official lots. Confirmation orders may be sent and must clearly be

designated as such. The USP does not assume responsibility for

duplication of orders not clearly marked as confirmation orders.

Pricing

USP Reference Standards must be ordered in whole units. Please

note that one unit may include several individual containers.

Reference Standards unit prices included in the product listings

from pages 12–50 of this catalog are effective until December 31,

2003. Please note that prices and package sizes are subject to

change without notice.

No Returns or Exchanges

USP Reference Standards may not be returned or exchanged for

refund.

Quantity Discounts

A 5% discount is allowed for 5–24 units of any one Reference

Standard in a single order, and a 10% discount for 25 or more units

of any one Reference Standard in a single order. These discounts

are subject to change without notice.

Shipping
� Reference Standards orders can only be shipped to a street

address and not to P.O. boxes.

USING AND ORDERING USP REFERENCE STANDARDS
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� Orders to the U.S. and Ontario, Canada are shipped via air

courier of USP’s choice at a charge of $11 or via air courier of

the customer’s choice at an additional $25 charge.
� Non-controlled substance orders to Canadian provinces other

than Ontario are shipped via air courier of USP’s choice at a

charge of U.S. $70. Carriers of the customer’s choice incur an

additional $25 charge.
� Non-controlled substance orders to be shipped outside the U.S.

and Canada are accepted directly by USP only when customs

forms related to export are not required. They are shipped via

air courier of USP’s choice at a charge of U.S. $70. Carriers of

the customer’s choice incur an additional $25 charge.
� Shipping in cold pack can be done at customer request for an

extra charge of $25.
� Controlled substance orders to anywhere outside the U.S. are

shipped via air courier of USP’s choice with a charge of U.S.

$220.
� An additional shipping charge may be assessed for dangerous

goods shipments.
� An additional shipping charge of $75 will be assessed for rush/

same-day shipments.
� Customers may provide their shipping account numbers to

have shipping charged directly.

Payment
� Full payment in advance, in U.S. dollars, is required for all

U.S. orders unless open account status has been granted by

USP’s Finance Department. To apply for open account status,

an application can be requested by calling (301) 816-8177.
� Full payment in advance, in U.S. dollars, is required for all

non-U.S. orders.
� Payment may be made by check, money orders, credit cards

(VISA, MasterCard, American Express), and electronic wire

transfer (please call (301) 816-8177 to get bank information

for wire transfers). The customer is responsible for any bank

fees and must include it in the payment. The customer is also

responsible for any other fees such as customs duties, taxes, or

tariffs.

List Chemicals

The following Reference Standards are ‘‘List Chemicals’’:

Dihydroergotamine Mesylate
*Ephedrine Sulfate

Ergonovine Maleate

Ergotamine Tartrate

Methylergonovine Maleate

Phenylpropanolamine Bitartrate

Phenylpropanolamine HCl

Pseudoephedrine HCl

Pseudoephedrine Sulfate

An organization in the United States seeking to purchase a List

Chemical Reference Standard for resale to another customer must

have a DEA registration (either a controlled substance or List

Chemical registration). If an organization in the United States is

purchasing the List Chemical Reference Standard for its own

analytical use, it must provide USP with a letter on company

letterhead describing the reason for the purchase.

CONTROLLED DRUG SUBSTANCE ORDER

DEA Requirements (U.S. Orders)

For all orders for controlled drug substances—regulated by the

U.S. Drug Enforcement Administration (DEA)—to be shipped

within the U.S., a copy of the customer’s current DEA Registration

Certificate must be on file with USP. To order Schedule I and II

standards, customers must submit, with their order forms or

purchase orders, a DEA Form 222-C, properly completed. In

addition, customers ordering DEA Schedules III and IV must

provide appropriate DEA registration numbers for those schedules

on their order forms or purchase orders.

DEA Requirements (International Orders)

For all international controlled drug substance orders, please

contact Julie Smith at (301) 816-8164 or foreigncontrols@

usp.org.

All orders for controlled drug substances-regulated by the U.S.

Drug Enforcement Administration (DEA)-to be shipped outside

the U.S. must be accompanied by:

1. Full payment.

2. An import permit (in English or with an English translation

attached) valid at least 6 months from the date of its receipt by

USP Customer Service.

3. A statement of non-reexport and use for medical or scientific

purposes (in English or with an English translation attached).

4. Purchase Order or Price Quote given by USP.

* Shipping this list chemical internationally requires a 15-day
waiting period, but does not require an import permit.

USING AND ORDERING USP REFERENCE STANDARDS
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On receiving the order, USP takes 2-3 business days to:
� Review all documents to make sure they are adequate and

appropriate.
� Complete and legally approve the required DEA forms.
� Forward the forms to the DEA office to obtain the necessary

Export Permits.

USP cannot ship items without an Export Permit. While it typically

takes 6–10 weeks to get the permit from the DEA, USP has no

control over the time in which permits are issued. On receiving the

Export Permit, USP completes processing of the order in 1–3 days

and ships out the materials through its freight forwarder.

Controlled substances (CI, CII, CIII, CIV, CV) shipped to an

international address, including Canada, add $25 per unit.

For controlled substance orders to be shipped to Mexico, in

addition to the DEA processing period, an additional week is

required to obtain a certificate from the Mexican Embassy,

authorizing the shipment to enter the country. Customers will pay

an additional $114 to cover the fee charged by the Mexican

Embassy per import permit.

Back Orders

USP will ship a back-ordered item if that item becomes available

within 30 days of the date the order is placed if there is a valid

open P.O. or payment for the item. If the order is more than 30

days old when the item becomes available, the customer will

receive a Notice of Availability (NOA), indicating that the item is

available. Such items will be shipped only after USP receives

written authorization by the customer. The order will be canceled if

the Reference Standard does not become available within six

months of the original order. NOAs not replied to within 45 days

of generation will be cancelled, and the customer account will be

credited appropriately.

Customers may send confirmation orders for back-ordered

Reference Standards that subsequently become available. They

must clearly designate the confirmation orders as such—USP is

not responsible for duplication of orders not clearly designated.

USING AND ORDERING USP REFERENCE STANDARDS
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HOW TO READ PRODUCT LISTINGS

Column 1 (Catalog Number): Catalog number currently assigned

to each Reference Standard and Authentic Substance. Please

include this number in your orders.

Column 2 (Former Catalog Number): Catalog numbers assigned

prior to July 2002. These numbers are provided for your

convenience so you can easily cross-reference current numbers

against your earlier orders.

Column 3 (Description): Product description as designated in

USP–NF, the product label, and / or the Drug Enforcement

Administration Control Schedule, as applicable. The quantity of

material per container follows the name in parentheses (all

materials are in single containers unless otherwise specified).

Column 4 (Current Lot): Current lot designation of each official

item being distributed as of the date of this catalog. If the current

lot is blank, the item is not in distribution.

Column 5 (Change Code): Codes that identify any change in

USP Reference Standards status or information since the

Nov./Dec. 2003, official Catalog. Code interpretations are as

follows:

Change

Code

Interpretation

1 New Reference Standard

2 New lot

3 Change in package size or description

4 Correction of typographical error

5 New catalog number—use for all orders

6 Previous lot no longer official; only

current lot to be used

7 Valid use date of previous lot extended

8 Change in catalog number and / or name,

see cross-reference section

9 Discontinued

Column 6 (Previous Lot/Valid Use Date): Identifies lots no

longer being distributed. The indicated month and in parenthesis

indicates the date (last day of the month) through which that lot

was valid as an official USP Reference Standard. (e.g. ‘‘F-1 (06/

00)’’ means lot F-1 is no longer being distributed, but was

considered official through June 30, 2000.)

Column 7 (CAS Number)*: Chemical Abstracts Service number,

when available, for USP Reference Standards and Authentic

Substances. In case of mixtures, typically, the CAS number of the

analyte of interest is listed.

Column 8 (Price) lists the price of the reference standard.

* CAS numbers are provided for informational purposes only and
their listing in the USP Reference Standards Catalog does not
indicate official designation of any CAS number to a salt, isomer,
hydration state, or other chemical form of any specific Reference
Standard or Authentic Substance.
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Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1048619 Benazepril Hydrochloride (125 mg) F0C250 1 [86541-74-4] $156

1111001 Chlorhexidine (200 mg) F0C306 1 [55-56-1] $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 1 [56-95-1] $156

1140349 Clonazepam Related Compound C (25 mg) (2-Bromo-2’-(2-chloroben-

zoyl)-4’-nitroacetanilide)

F0C340 1 n/f $487

1140418 Clonidine Related Compound A (25 mg) (Acetylclonidine) F0C373 1 [54707-71-0] $487

1224959 Dolasetron Mesylate (200 mg) F0C319 1 [115956-13-3] $156

1224960 Dolasetron Mesylate Related Compound A (25 mg) (Hexahydro-8-

hydroxy-2,6-methano-2H-quinolizin-3(4H)-one hydrochloride)

F0C321 1 n/f $487

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 1 [84696-12-5] $520

1279837 Fluoxetine Related Compound C (15 mg) (N-Methyl-N-[3-phenyl-3-(4-

trifluoromethyl-phenoxy)-propyl]-succinamic acid)

F0C352 1 n/f $487

1288317 Ganciclovir Related Compound A (15 mg) ((RS)-2-Amino-9-(2,3-dihy-

droxy-propoxymethyl)-1,9-dihydro-purin-6-one)

F0C288 1 n/f $624

1294207 Glucosamine Hydrochloride (200 mg) F0C363 1 [66-84-2] $156

1356836 Lamivudine (200 mg) F0C361 1 [134678-17-4] $156

1441232 Metoprolol Related Compound A (20 mg) ((+/-)1-(ethylamino)-3-[4-(2-

methoxyethyl)phenoxy]-propan-2-ol)

F0C343 1 n/f $520

1441254 Metoprolol Related Compound C (20 mg) ((+/-)4-[2-Hydroxy-3-(1-methy-

lethyl)aminopropoxy]benzaldehyde)

F0C344 1 n/f $520

1535020 Phenytoin Related Compound B (50 mg) (alpha-((aminocarbonyl)ami-

no)-alpha-phenyl benzeneacetic acid)

F0C157 1 [6802-95-5] $487

1604508 Rimantadine Hydrochloride (300 mg) F0C266 1 [1501-84-4] $156

1610090 Scopoletin (20 mg) F0C329 1 [92-61-5] $156

1667290 Tiamulin Fumarate (250 mg) F0C327 1 [55297-96-6] $156

1667337 Tiamulin Related Compound A (50 mg) (Tosyl pleuromutilin) F0C328 1 n/f $494

1019803 Aminobenzoic Acid (200 mg) (p-aminobenzoic acid) H1C083 2 H (10/04)

G (10/00)

[150-13-0] $156

1046056 Azithromycin (100 mg) H0C212 2 G (11/04)

F (06/00)

[117772-70-0] $156

1047503 Bacitracin (1 g) (Susceptibility disk standard) G1C254 2 G (07/04) [1405-87-4] $156

1061005 Benztropine Mesylate (200 mg) I0C038 2 H (09/04) [132-17-2] $156

1066009 Betamethasone (200 mg) K2C204 2 K-1 (10/04)

K (11/02)

[378-44-9] $156

1076501 Bromocriptine Mesylate (150 mg) I1C197 2 I (09/04) [22260-51-1] $156

1098049 Cefprozil E-Isomer (50 mg) F2C284 2 F-1 (10/04)

F (05/01)

[121123-17-9] $156

1107004 Chloramphenicol (200 mg) N1C074 2 N (10/04)

M (03/00)

[56-75-7] $156

1119309 Chlorthalidone Related Compound A (25 mg) (4’-Chloro-3’-sulfamoyl-2-

benzophenone Carboxylic Acid)

G0C376 2,3 F-3 (07/04) n/f $487

1144000 Codeine Phosphate CII (100 mg) J0C200 2 I-1 (10/04)

I (09/02)

H-1 (01/00)

[41444-62-6] $207

1162320 Dacarbazine Related Compound A (50 mg) (5-aminoimidazole-4-car-

boxamide Hydrochloride)

H0C052 2,4 G (03/04)

F (03/00)

[72-40-2] $487

1166502 Dehydrocholic Acid (200 mg) F-1 2,4 F (03/04) [81-23-2] $156

1179504 Dexpanthenol (500 mg) J0C293 2 I (08/04)

H (02/02)

[81-13-0] $160

1189009 Dicloxacillin Sodium (500 mg) J0C182 2 I0B142 (09/04)

H (05/03)

[13412-64-1] $156
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1316004 Hydrocortisone (200 mg) M1C110 2 M (10/04)

L (09/00)

[50-23-7] $156

1324002 Hydroquinone (500 mg) H0C249 2 G-1 (10/04)

G (11/01)

F-4 (02/99)

[123-31-9] $156

1337004 Iminodibenzyl (25 mg) I0C253 2 H (11/04) [494-19-9] $487

1420006 Levodopa Related Compound B (50 mg) (3-Methoxytyrosine) I0C300 2,8 H (07/04) $487

1370000 Loperamide Hydrochloride (200 mg) H0C202 2 G-2 (09/04)

G-1 (02/03)

[34552-83-5] $156

1370611 Lovastatin Related Compound A (20 mg) (Butanoic acid, 2-methyl-

,1,2,3,4,4a,7,8,8a-octahydro-3,7-dimethyl-8-[2-(tetrahydro-4-hydroxy-6-

oxo-2H-pyran-2-yl)ethyl]-1-naphthalenyl ester, [1S-[alpha(R*), 3alpha,7-

beta,8beta(2S*,4S*), 8alpha beta]]-)

G0C326 2 F0B235 (09/04) n/f $487

1392002 Mercaptopurine (500 mg) I2C263 2 I-1 (10/04)

I (07/02)

H (12/99)

[6112-76-1] $156

1412008 Methocarbamol (200 mg) H2B029 2,4 H-1 (03/04) [532-03-6] $156

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 2 H (11/04) n/f $560

1502552 Penicillin G Procaine (200 mg) G0C271 2 F-1 (08/04)

F (03/99)

[6130-64-9] $156

1522301 Pheniramine Maleate (100 mg) F1C342 2 F (08/04) [132-20-7] $156

1561008 Prilocaine Hydrochloride (200 mg) F3B215 2,4 F-2 (03/04) [1786-81-8] $156

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 2 K (09/04) [1639-60-7] $207

1597504 Quininone (50 mg) H0B034 2,4 G-1 (03/04) [84-31-1] $487

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 2 M-1 (09/04)

M (11/00)

[83-88-5] $156

1624006 Sulfacetamide Sodium (500 mg) I1B318 2 I (09/04)

H (08/01)

[6209-17-2] $156

1625009 Sulfadiazine (200 mg) J 2,4 I (03/04) [68-35-9] $156

1686003 Triflupromazine Hydrochloride (200 mg) F-2 2,4 F-1 (03/04) [1098-60-8] $156

1705505 Undecylenic Acid (200 mg) G2C018 2 G-1 (11/04)

G (01/02)

[112-38-9] $156
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1000601 Acebutolol Hydrochloride (125 mg) F-1 [34381-68-5] $156

1001003 Acenocoumarol (200 mg) F [152-72-7] $156

1001502 Acepromazine Maleate (250 mg) F-2 F-1 (05/02) [3598-37-6] $156

1002505 Acesulfame Potassium (200 mg) F0C136 [55589-62-3] $260

1003009 Acetaminophen (400 mg) J-1 J (05/02)

I (05/99)

[103-90-2] $124

1004001 Acetanilide Melting Point Standard (500 mg) (Approximately

114 degrees)

M0A029 L (06/04)

K (02/00)

[103-84-4] $75

1005004 Acetazolamide (2 g) J [59-66-5] $156

1006007 Acetohexamide (250 mg) H G-1 (06/99) [968-81-0] $156

1006506 Acetohydroxamic Acid (200 mg) F-1 F (03/03) [546-88-3] $156

1007000 Acetophenazine Maleate (200 mg) F-1 [5714-00-1] $156

1008002 alpha-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane

(125 mg)

G-3 n/f $487

1008501 Acetylcholine Chloride (200 mg) G [60-31-1] $156

1009005 Acetylcysteine (200 mg) H1B169 H (01/04) [616-91-1] $156

1009901 Acetyltributyl Citrate (500 mg) G0C120 F (05/04) [77-90-7] $156

1009923 Acetyltriethyl Citrate (500 mg) F-1 F (05/02) [77-89-4] $156

1012065 Acyclovir (300 mg) J0C149 I (06/04) [59277-89-3] $197

1012101 Adenine (200 mg) G-1 G (06/00) [73-24-5] $156

1012123 Adenosine (200 mg) F1B058 F (04/03) [58-61-7] $156

1012145 Agigenin (25 mg) F n/f $156

1012509 L-Alanine (200 mg) F-2 F-1 (04/01) [56-41-7] $156

1012553 Albendazole (200 mg) G F-1 (01/00) [54965-21-8] $156

1012600 Albuterol (200 mg) I H (12/00) [18559-94-9] $156

1012633 Albuterol Sulfate (200 mg) J I (04/00) [51022-70-9] $156

1012757 Alclometasone Dipropionate (300 mg) H G (01/00) [66734-13-2] $156

1012780 Alendronate Sodium (200 mg) F0B315 [121268-17-5] $156

1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 [70879-28-6] $207

1012939 Allantoin (200 mg) F0C169 [97-59-6] $156

1012950 Alliin (25 mg) F [556-27-4] $1,525

1013002 Allopurinol (250 mg) I-1 I (07/02) [315-30-0] $156

1013024 Allopurinol Related Compound A (50 mg) (3-Amino-4-carboxamidopyr-

azole Hemisulfate)

G F-3 (05/02)

F-2 (04/99)

n/f $487

1013057 S-Allyl-L-Cysteine (25 mg) F n/f $487

1014005 Alphaprodine Hydrochloride CII (250 mg) F [561-78-4] $207

1015008 Alprazolam CIV (200 mg) H [28981-97-7] $207

1016000 Alprostadil (25 mg) H [745-65-3] $1,525

1017105 Altretamine (500 mg) F [645-05-6] $156

1017502 Dried Aluminum Hydroxide Gel (200 mg) F2B120 F-1 (01/04) [21645-51-2] $156

1018505 Amantadine Hydrochloride (200 mg) H G (04/01) [665-66-7] $156

1019202 Amcinonide (200 mg) G0B260 F-1 (03/04) [51022-69-6] $156

1019417 Amifostine Disulfide (25 mg) F0C152 [112901-68-5] $487

1019508 Amikacin (200 mg) I H (08/00) [37517-28-5] $156

1019701 Amiloride Hydrochloride (500 mg) H [17440-83-4] $156

1019756 Aminobenzoate Potassium (200 mg) F-1 F (06/01) [138-84-1] $156

1019767 Aminobenzoate Sodium (200 mg) F [55-06-6] $156

1019803 Aminobenzoic Acid (200 mg) (p-aminobenzoic acid) H1C083 2 H (10/04)

G (10/00)

[150-13-0] $156
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1020008 Aminobutanol (500 mg) G-1 G (06/99) [13054-87-0] $389

1021000 Aminocaproic Acid (200 mg) F-4 [60-32-2] $156

1021703 N-(Aminocarbonyl)-N-[([5-nitro-2-furanyl]-methylene)-amino]-glycine

(25 mg)

F-1 n/f $487

1022808 2-Amino-5-chlorobenzophenone (25 mg) I H-1 (01/03) [719-59-5] $487

1023403 3-Amino-6-chloro-1-methyl-4-phenylcarbostyril (25 mg) I H (04/01) [5220-02-0] $487

1025205 Aminoglutethimide (200 mg) F [125-84-8] $156

1025307 m-Aminoglutethimide (100 mg) G F (05/01) n/f $487

1025351 Aminohippuric Acid (200 mg) F-1 [61-78-9] $156

1025806 2-[3-Amino-5-(n-methylacetamido)-2,4,6-triiodobenzamido]-2-deoxy-d-

glucose (25 mg)

F n/f $487

1025908 Aminopentamide Sulfate (200 mg) F0B273 [60-46-8] $156

1026004 m-Aminophenol (300 mg) F [591-27-5] $487

1026401 Aminosalicylic Acid (125 mg) F-1 F (03/99) [65-49-6] $124

1026605 3-Amino-2,4,6-triiodobenzoic Acid (50 mg) G [3119-15-1] $487

1027007 5-Amino-2,4,6-triiodo-N-methylisophthalamic Acid (50 mg) F-1 [2280-89-9] $487

1028000 Amitraz (200 mg) F0C042 [33089-61-1] $156

1029002 Amitriptyline Hydrochloride (200 mg) J0A004 I (03/03) [549-18-8] $156

1029909 Ammonio Methacrylate Copolymer Type A (100 mg) F-1 F (06/01) [33434-24-1] $156

1029910 Ammonio Methacrylate Copolymer Type B (100 mg) F-1 F (05/00) [33434-24-1] $156

1029953 Ammonium Chloride (200 mg) F0C134 [12125-02-9] $156

1030001 Amobarbital CII (200 mg) F-2 [57-43-2] $207

1031004 Amodiaquine Hydrochloride (500 mg) H0B238 G-1 (04/03) [6398-98-7] $156

1031401 Amoxapine (200 mg) G F-1 (04/02) [14028-44-5] $156

1031503 Amoxicillin (200 mg) J0C043 I (07/04) [61336-70-7] $156

1032007 Amphotericin B (125 mg) J-2 J-1 (07/02) [1397-89-3] $124

1033000 Ampicillin (200 mg) J-1 J (12/01) [69-53-4] $156

1033203 Ampicillin Sodium (125 mg) G-1 G (10/99) [69-52-3] $124

1033407 Ampicillin Trihydrate (200 mg) G [7177-48-2] $156

1034002 Amprolium (200 mg) F-1 F (04/02) [121-25-5] $156

1034308 Amrinone (500 mg) G [60719-84-8] $156

1034320 Amrinone Related Compound A (100 mg) (5-carboxamide[3,4’-bipyr-

idin]-6(1H)-one)

F [62749-46-6] $487

1034341 Amrinone Related Compound B (100 mg) (N-(1,6-dihydro-6-oxo-(3,4’-

bipyridine)-5-yl)-2-hydroxypropanamide)

F-1 F (03/00) n/f $487

1034363 Amrinone Related Compound C (50 mg) (1,6-dihydro-6-oxo-(3,4’-

bipyridine)-5-carbonitrile)

F-1 F (05/00) n/f $487

1036008 Anileridine Hydrochloride CII (250 mg) F [126-12-5] $207

1036507 3-Anilino-2-(3,4,5-trimethoxybenzyl) acrylonitrile (25 mg) G-1 [30078-48-9] $487

1038003 Antazoline Phosphate (200 mg) H G-1 (04/02) [154-68-7] $156

1039006 Anthralin (200 mg) I0B221 H (11/02) [1143-38-0] $156

1040005 Antipyrine (200 mg) G F-4 (09/01) [60-80-0] $156

1040708 Apigenin-7-glucoside (30 mg) F n/f $487

1041008 Apomorphine Hydrochloride (250 mg) H G (01/03) [41372-20-7] $162

1041609 Apraclonidine Hydrochloride (100 mg) H0B112 G (06/03) [73218-79-8] $479

1042000 Aprobarbital CIII (200 mg) (AS) F-1 [77-02-1] $207

1042500 L-Arginine (200 mg) G-1 G (09/00) [74-79-3] $156

1042601 Arginine Hydrochloride (125 mg) G0B060 F-1 (05/03) [1119-34-2] $124

1042703 Arsanilic Acid (25 mg) F [98-50-0] $156

1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 P (04/03) [50-81-7] $156
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1043706 Aspartame (200 mg) H1B125 H (05/03) [22839-47-0] $156

1043750 Aspartame Acesulfame (200 mg) F0C137 [106372-55-8] $156

1043728 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-dioxo-2-

piperazineacetic Acid)

H G-1 (10/99) [5262-10-2] $487

1043819 Aspartic Acid (100 mg) F0B087 [6899-03-2] $156

1044006 Aspirin (500 mg) H G-1 (11/02) [50-78-2] $156

1044301 Astemizole (200 mg) F [68844-77-9] $156

1044403 Atenolol (200 mg) H G (08/01) [29122-68-7] $156

1044651 Atovaquone (200 mg) F0B190 [95233-18-4] $156

1044662 Atovaquone Related Compound A (25 mg) (cis-2-[4-(4-chlorophenyl)-

cyclohexyl]-3-hydroxy-1,4-naphthoquinone)

F0B188 n/f $487

1044800 Atracurium Besylate (100 mg) F0B143 [64228-81-5] $156

1045009 Atropine Sulfate (500 mg) M0B098 L-2 (04/03)

L-1 (06/02)

L (10/00)

[5908-99-6] $156

1045337 Avobenzone (500 mg) G0B280 F (09/03) [70356-09-1] $156

1045508 Aurothioglucose (100 mg) H0B224 G (10/03)

F (12/01)

[12192-57-3] $156

1045600 Azaerythromycin A (100 mg) G F-1 (02/02)

F (02/99)

[76801-85-9] $156

1045756 Azaperone (200 mg) F [1649-18-9] $156

1045803 Azatadine Maleate (200 mg) G0B300 F-1 (04/04)

F (06/00)

[3978-86-7] $156

1046001 Azathioprine (200 mg) H G-1 (02/00) [446-86-6] $156

1046056 Azithromycin (100 mg) H0C212 2 G (11/04)

F (06/00)

[117772-70-0] $156

1046103 Azlocillin Sodium (200 mg) F [37091-65-9] $156

1046147 Azo-aminoglutethimide (100 mg) F n/f $487

1046205 Aztreonam (200 mg) G0C077 F-1 (03/04) [78110-38-0] $156

1046307 Aztreonam E-isomer (50 mg) F n/f $156

1046409 Open Ring Aztreonam (50 mg) F [87500-74-1] $156

1047300 Bacampicillin Hydrochloride (200 mg) G0B053 F (11/02) [37661-08-8] $156

1047503 Bacitracin (1 g) (Susceptibility disk standard) G1C254 2 G (07/04) [1405-87-4] $156

1048007 Bacitracin Zinc (200 mg) N0A024 M-1 (11/02)

M (02/00)

[1405-89-6] $156

1048200 Baclofen (500 mg) I [1134-47-0] $156

1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-2-pyrroli-

dinone)

H n/f $389

1048506 Beclomethasone Dipropionate (200 mg) K J (12/00) [5534-09-8] $156

1048619 Benazepril Hydrochloride (125 mg) F0C250 1 [86541-74-4] $156

1048620 Benazepril Related Compound A (15 mg) ((3R)-3-[[(1R)-1-(ethoxycar-

bonyl)-3-phenylpropyl]amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benaza-

pine-1-acetic acid, monohydrochloride)

F0C252 n/f $487

1048630 Benazepril Related Compound B (15 mg) ((3S)-3-[[(1R)-1-(ethoxycar-

bonyl)-3-phenylpropyl]amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benaza-

pine-1-acetic acid, monohydrochloride)

F0C256 n/f $487

1049000 Bendroflumethiazide (200 mg) G-1 [73-48-3] $156

1050009 Benoxinate Hydrochloride (200 mg) F-2 F-1 (10/99) [5987-82-6] $124

1051001 Benzalkonium Chloride (5 mL of approx. 10% aqueous solution) K0B151 J (06/03) [8001-54-5] $156

1054000 Benzocaine (500 mg) I [94-09-7] $156
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1055002 Benzoic Acid (300 mg) F6B173 F-5 (03/04)

F-4 (07/01)

[65-85-0] $156

1056005 Benzonatate (1 g) I0B003 H (01/03) [104-31-4] $156

1056504 1,4-Benzoquinone (200 mg) G1B145 G (01/04)

F-1 (11/01)

F (09/00)

[106-51-4] $156

1057507 Benzothiadiazine Related Compound A (100 mg) (4-Amino-6-chloro-

1,3-benzenedisulfonamide)

H0B069 G-4 (03/03) [121-30-2] $487

1059003 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 [5411-22-3] $207

1060002 Benzthiazide (200 mg) F [91-33-8] $156

1061005 Benztropine Mesylate (200 mg) I0C038 2 H (09/04) [132-17-2] $156

1061901 Benzyl Alcohol (500 mg/ampule) G0B306 F0B106 (10/03) [100-51-6] $156

1062008 Benzyl Benzoate (5 g) J0C060 I (05/04) [120-51-4] $156

1064003 1-Benzyl-3-methyl-5-aminopyrazole Hydrochloride (25 mg) F-1 n/f $487

1065006 Bephenium Hydroxynaphthoate (500 mg) F [3818-50-6] $156

1065618 Betahistine Hydrochloride (200 mg) F0C105 [5579-84-0] $156

1065709 Betaine Hydrochloride (200 mg) F-1 F (11/02) [590-46-5] $156

1066009 Betamethasone (200 mg) K2C204 2 K-1 (10/04)

K (11/02)

[378-44-9] $156

1067001 Betamethasone Acetate (500 mg) J0B079 I (08/03) [987-24-6] $156

1067307 Betamethasone Benzoate (200 mg) F-1 [22298-29-9] $156

1067704 Betamethasone Dipropionate (125 mg) K0C229 J (04/04)

I (03/99)

[5593-20-4] $124

1068004 Betamethasone Sodium Phosphate (500 mg) J0B043 I-1 (02/03)

I (01/01)

[151-73-5] $156

1069007 Betamethasone Valerate (200 mg) J I (05/00) [2152-44-5] $156

1069903 Betaxolol Hydrochloride (200 mg) G F-1 (06/00) [63659-19-8] $156

1070006 Betazole Hydrochloride (200 mg) H [138-92-1] $156

1071009 Bethanechol Chloride (200 mg) G F-3 (07/01) [590-63-6] $156

1071304 Bile Salts (10 g) I0C003 H-1 (05/04)

H (05/99)

[145-42-6] $124

1071508 Biotin (200 mg) H1B019 H (04/03) [58-85-5] $156

1072001 Biperiden (200 mg) F2B080 F-1 (02/04) [514-65-8] $156

1073004 Biperiden Hydrochloride (200 mg) F-3 F-2 (06/99) [1235-82-1] $156

1074007 Bisacodyl (125 mg) I1B162 I (01/04)

H-1 (02/99)

[603-50-9] $124

1074700 2,5-Bis(D-arabino-1,2,3,4-tetrahydroxybutyl)pyrazine (25 mg) F n/f $487

1075203 Bis(2-ethylhexyl)maleate (250 mg) F-2 F-1 (01/01) [142-16-5] $487

1075509 p-Bis(di-n-propyl)carbamylbenzenesulfonamide (50 mg) F n/f $487

1075531 Bismuth Citrate (100 mg) F [813-93-4] $156

1075553 Bismuth Subsalicylate (100 mg) F [14882-18-9] $156

1075757 Bisoprolol Fumarate (200 mg) F0B038 [104344-23-2] $156

1076002 4,4’-Bis[1,2,3,6-tetrahydro-4-(2-oxo-1-benzimidazolinyl)-1-pyridyl]butyr-

ophenone (25 mg)

G (05/03) n/f $487

1076308 Bleomycin Sulfate (15 mg) J0B213 I (01/04) [9041-93-4] $307

1076352 Bretylium Tosylate (200 mg) F-1 [61-75-6] $156

1076363 Brinzolamide (200 mg) F0C034 [138890-62-7] $156

1076374 Brinzolamide Related Compound A (50 mg) ((S)-(-)-4-ethylamino-2,3-

dihydro-2-(3-methoxypropyl)-4H-thieno-[3,2,e]-thiazine-6-sulfonamide-

1,1-dioxide)

F0C033 n/f $487
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1076385 Brinzolamide Related Compound B (50 mg) ((R)-4-amino-2,3-dihydro-

2-(3-methoxypropyl)-4H-thieno-[3,2,e]-thiazine-6-sulfonamide-1,1-diox-

ide ethanedioate)

F0C035 n/f $487

1076501 Bromocriptine Mesylate (150 mg) I1C197 2 I (09/04) [22260-51-1] $156

1077005 Bromodiphenhydramine Hydrochloride (200 mg) F-1 [1808-12-4] $156

1077708 8-Bromotheophylline (400 mg) G F (07/02) [10381-75-6] $156

1078008 Brompheniramine Maleate (125 mg) I1A036 I (01/03)

H-1 (04/99)

[980-71-2] $124

1078303 Bumetanide (250 mg) I0C111 H0B030 (05/04)

G (03/03)

[28395-03-1] $156

1078325 Bumetanide Related Compound A (25 mg) (3-Amino-4-phenoxy-5-

sulfamoylbenzoic Acid)

F-2 F-1 (05/00) n/f $487

1078336 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phenoxy-5-

sulfamoylbenzoic Acid)

F-2 F-1 (01/03) [28328-53-2] $487

1078507 Bupivacaine Hydrochloride (1 g) H G-2 (03/03)

G-1 (08/02)

[14252-80-3] $156

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 F (02/99) [53152-21-9] $207

1078711 Buprenorphine Related Compound A (50 mg) (21-[3-(1-propenyl)]-7-

alpha-[(S)-1-hydroxy-1,2,2-trimethylpropyl]-6,14-endo-ethano-6,7,8,14-

tetrahydrooripavine)

F1C076 F (04/04) n/f $487

1078733 Bupropion Hydrochloride (200 mg) F0C123 [31677-93-7] $208

1078802 Buspirone Hydrochloride (200 mg) G [33386-08-2] $156

1079000 Butabarbital CIII (200 mg) H0C007 G (03/04) [125-40-6] $207

1080000 Butacaine Sulfate (600 mg) F [149-15-5] $156

1081002 Butalbital CIII (200 mg) H0C054 G2B077 (07/04)

G-2 (06/03)

G (05/02)

[77-26-9] $207

1081501 Butamben (200 mg) F [94-25-7] $156

1082300 Butoconazole Nitrate (200 mg) F1B097 F (03/03) [64872-77-1] $156

1082504 Butorphanol Tartrate CIV (500 mg) J I (06/00) [58786-99-5] $207

1082800 Monotertiary-butyl-p-benzoquinone (100 mg) (FCC) F [3602-55-9] $156

1082901 Butyl 3-(butylamino)-4-phenoxy-5-sulfamoylbenzoate (25 mg) F-1 n/f $487

1083008 2-tert-Butyl-4-hydroxyanisole (200 mg) L0C028 K (09/03) [88-32-4] $156

1083100 3-tert-Butyl-4-hydroxyanisole (200 mg) J I-1 (09/01) [121-00-6] $156

1084000 Butylparaben (200 mg) I0C139 H-1 (03/04)

H (09/01)

[94-26-8] $156

1085003 Caffeine (200 mg) J I (06/02) [58-08-2] $156

1086006 Caffeine Melting Point Standard (1 g) (Approximately 236 degrees) J0B204 I (03/04) [58-08-2] $92

1086108 Calcifediol (75 mg) G [63283-36-3] $156

1086356 Calcium Ascorbate (200 mg) F-1 F (08/01) [5743-28-2] $156

1086800 Calcium Gluceptate (200 mg) F-1 F (09/00) [29039-00-7] $156

1086902 Calcium Lactobionate (200 mg) G0B138 F-1 (01/04)

F (11/01)

[110638-68-1] $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 N (06/00) [137-08-6] $156

1087202 Calcium Saccharate (200 mg) F [5793-89-5] $156

1088001 Candicidin (200 mg) F [1403-17-4] $156

1089004 Cannabidiol CI (25 mg) (AS) F-2 [13956-29-1] $207

1090003 Cannabinol CI (25 mg) (AS) F-2 (05/02) [521-35-7] $207

1091006 Capreomycin Sulfate (200 mg) G F (06/01) [1405-37-4] $156
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1091108 Capsaicin (100 mg) G-1 G (03/02)

F-1 (06/00)

F (03/99)

[404-86-4] $156

1091200 Captopril (200 mg) H [62571-86-2] $156

1091221 Captopril Disulfide (100 mg) G1B066 G (01/04) [64806-05-9] $487

1092009 Carbachol (200 mg) G [51-83-2] $156

1093001 Carbamazepine (100 mg) J I-1 (02/00) [298-46-4] $156

1093205 Carbarsone (200 mg) F [121-59-5] $156

1093500 Carbenicillin Indanyl Sodium (300 mg) G [26605-69-6] $156

1094004 Carbenicillin Monosodium Monohydrate (200 mg) G-2 n/f $156

1095506 Carbidopa (400 mg) I H (10/99) [38821-49-7] $156

1095517 Carbidopa Related Compound A (50 mg) (3-O-Methylcarbidopa) H0B121 G (04/03) n/f $487

1096000 Carbinoxamine Maleate (200 mg) H G-1 (11/02) [3505-38-2] $156

1096407 Carboplatin (100 mg) H0C240 G (07/04)

F (03/00)

[41575-94-4] $159

1096509 Carboprost Tromethamine (25 mg) F-1 F (02/01) [58551-69-2] $487

1096600 Carisoprodol (1 g) G F-2 (05/02) [78-44-4] $156

1096757 Carteolol Hydrochloride (200 mg) F-1 F (11/00) [51781-21-6] $156

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophenone

Hydrochloride)

I [76333-53-4] $560

1096906 Cefaclor (400 mg) H [70356-03-5] $156

1096917 Cefaclor, Delta-3-Isomer (30 mg) G F-1 (02/00) n/f $156

1097104 Cefadroxil (125 mg) I H (04/99) [66592-87-8] $124

1097308 Cefamandole Lithium (200 mg) H n/f $156

1097400 Cefamandole Nafate (200 mg) H [42540-40-9] $156

1097501 Cefamandole Sodium (250 mg) F [30034-03-8] $156

1097603 Cefazolin (400 mg) K J (06/00) [25953-19-9] $156

1097636 Cefepime Hydrochloride (500 mg) F0C063 [123171-59-5] $156

1097647 Cefepime Hydrochloride System Suitability (25 mg) F0C095 n/f $156

1097658 Cefixime (500 mg) F [79350-37-1] $156

1097771 Cefmenoxime Hydrochloride (350 mg) F [75738-58-8] $156

1097782 Cefmetazole (200 mg) F-1 F (04/02) [56796-20-4] $156

1097750 Cefonicid Sodium (1 g) G [61270-78-8] $156

1097705 Cefoperazone Dihydrate (200 mg) H G (12/99) [62893-19-0] $156

1097807 Ceforanide (200 mg) F-1 F (07/00) [60925-61-3] $156

1097909 Cefotaxime Sodium (250 mg) I [64485-93-4] $124

1097975 Cefotetan (500 mg) H0C175 G (07/04)

F (09/00)

[69712-56-7] $156

1098005 Cefotiam Hydrochloride (325 mg) G0B050 F (01/03) [66309-69-1] $156

1098049 Cefprozil E-Isomer (50 mg) F2C284 2 F-1 (10/04)

F (05/01)

[121123-17-9] $156

1098050 Cefprozil Z-Isomer (200 mg) G0C037 F (12/03) [121123-17-9] $156

1098107 Cefoxitin (500 mg) I H (05/00) [35607-66-0] $156

1098129 Ceftazidime, Delta-3-Isomer (25 mg) G F (03/00) n/f $208

1098130 Ceftazidime Pentahydrate (300 mg) H G (12/99) [78439-06-2] $156

1098173 Ceftizoxime (200 mg) H [68401-81-0] $156

1098184 Ceftriaxone Sodium (350 mg) G0B264 F (08/03) [104376-79-6] $156

1098195 Ceftriaxone Sodium E-Isomer (25 mg) I0C190 H (07/04)

G (08/01)

F-1 (02/00)

n/f $208
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1098209 Cefuroxime Sodium (200 mg) H G-1 (05/00) [56238-63-2] $156

1098220 Cefuroxime Axetil (500 mg) G F-1 (05/02) [64544-07-6] $156

1098231 Cefuroxime Axetil Delta-3-Isomers (35 mg) H0B160 G (03/03) n/f $156

1098300 Cellulose Acetate (125 mg) F-1 F (11/99) [9004-35-7] $124

1098355 Cellulose Acetate Phthalate (125 mg) F-1 F (03/99) [9004-38-0] $124

1098708 Cephaeline Hydrobromide (200 mg) G-1 n/f $487

1099008 Cephalexin (250 mg) I-2 I-1 (03/00) [23325-78-2] $156

1102000 Cephalothin Sodium (200 mg) I [58-71-9] $156

1102408 Cephapirin Benzathine (100 mg) F [97468-37-6] $156

1102500 Cephapirin Sodium (200 mg) I-1 I (07/02) [24356-60-3] $156

1102805 Cephradine (200 mg) J I (04/00) [58456-86-3] $156

1103003 Cetyl Alcohol (100 mg) I H (03/99) [36653-82-4] $156

1103105 Cetyl Palmitate (50 mg) F0B241 [540-10-3] $156

1104006 Cetylpyridinium Chloride (500 mg) I H-1 (06/01)

H (08/99)

[6004-24-6] $156

1106001 Chlorambucil (125 mg) G F-1 (02/99) [305-03-3] $124

1107004 Chloramphenicol (200 mg) N1C074 2 N (10/04)

M (03/00)

[56-75-7] $156

1107300 Chloramphenicol Palmitate (200 mg) G-1 [530-43-8] $156

1107401 Chloramphenicol Palmitate Nonpolymorph A (200 mg) F-1 [530-43-8] $487

1107503 Chloramphenicol Palmitate Polymorph A (200 mg) G F (08/99) [530-43-8] $487

1109000 Chlordiazepoxide CIV (200 mg) I0B063 H-1 (03/03) [58-25-3] $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 [438-41-5] $207

1110020 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-1,3-dihydro-

5-phenyl-2H-1,4-benzodiazepin-2-one 4-Oxide)

G [963-39-3] $487

1111001 Chlorhexidine (200 mg) F0C306 1 [55-56-1] $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 1 [56-95-1] $156

1112503 Chlorobutanol (200 mg) G F-3 (12/01) [6001-64-5] $156

1115556 beta-Chlorogenin (20 mg) F n/f $156

1117008 Chloroprocaine Hydrochloride (200 mg) G0B285 F-3 (01/04)

F-2 (03/99)

[3858-89-7] $156

1118000 Chloroquine Phosphate (500 mg) I H (10/99) [50-63-5] $156

1121005 Chlorothiazide (200 mg) H0B161 G (04/03) [58-94-6] $156

1122008 Chlorotrianisene (1 g) F [569-57-3] $156

1122700 Chloroxylenol (125 mg) F2C259 F-1 (07/04)

F (10/99)

[88-04-0] $124

1122722 Chloroxylenol Related Compound A (25 mg) (2-chloro-3,5-dimethyl-

phenol)

G0C275 F-1 (07/04) [5538-41-0] $487

1123000 Chlorpheniramine Maleate (125 mg) M0B020 L-1 (06/03) [113-92-8] $124

1123102 Chlorpheniramine Maleate Extended-Release Tablets (Drug Release

Calibrator, Single Unit) (60 Tablets)

G0B259 F (06/03) [113-92-8] $156

1124003 Chlorphenoxamine Hydrochloride (200 mg) F-1 [562-09-4] $156

1125006 Chlorpromazine Hydrochloride (200 mg) J I (04/99) [69-09-0] $156

1126009 Chlorpropamide (200 mg) H [94-20-2] $156

1127001 Chlorprothixene (200 mg) F-1 [113-59-7] $156

1129007 Chlortetracycline Hydrochloride (200 mg) J-1 J (02/02) [64-72-2] $156

1130006 Chlorthalidone (125 mg) H-1 H (07/99) [77-36-1] $124

1119309 Chlorthalidone Related Compound A (25 mg) (4’-Chloro-3’-sulfamoyl-2-

benzophenone Carboxylic Acid)

G0C376 2,3 F-3 (07/04) n/f $487

1130505 Chlorzoxazone (500 mg) I H (07/01) [95-25-0] $156
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1130527 Chlorzoxazone Related Compound A (50 mg) (2-Amino-4-chloro-

phenol)

G-1 G (11/00) [95-85-2] $487

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 L (10/03)

K (09/99)

[67-97-0] $159

1131803 Delta-4,6-cholestadienol (30 mg) F [14214-69-8] $156

1132001 Cholesteryl Caprylate (200 mg) F [1182-42-9] $156

1133004 Cholestyramine Resin (500 mg) I [11041-12-6] $124

1133503 Cholic Acid (2 g) (AS) F3B159 F-2 (01/03) [81-25-4] $156

1133536 Choline Bitartrate (200 mg) F0C057 [87-67-2] $156

1133547 Choline Chloride (200 mg) F0C058 [67-48-1] $156

1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 [39455-18-0] $156

1133638 Chromium Picolinate (100 mg) F [14639-25-9] $156

1134007 Chymotrypsin (300 mg) I H (06/01) [9004-07-3] $156

1134030 Ciclopirox Olamine (125 mg) H0C207 G (05/03) [41621-49-2] $124

1134051 Cilastatin Ammonium Salt (100 mg) F-1 F (07/00) n/f $156

1134062 Cimetidine (200 mg) I1C081 I (05/04) [51481-61-9] $156

1134073 Cimetidine Hydrochloride (200 mg) F [70059-30-2] $156

1134109 Cinoxacin (200 mg) F [28657-80-9] $156

1134313 Ciprofloxacin (125 mg) G-1 G (05/01) [85721-33-1] $124

1134324 Ciprofloxacin Ethylenediamine Analog (25 mg) J0A030 I (01/03)

H-1 (02/99)

n/f $208

1134335 Ciprofloxacin Hydrochloride (400 mg) H G (04/00) [86393-32-0] $156

1134357 Cisplatin (100 mg) H G (03/01) [15663-27-1] $156

1134368 Citric Acid (200 mg) F1B092 F-1 (01/04)

F (07/02)

[77-92-9] $156

1134379 Clarithromycin (75 mg) F4B183 F-3 (01/04)

F-2 (09/01)

[81103-11-9] $156

1134380 Clarithromycin Related Compound A (50 mg) (6,11-di-O-methylerythro-

mycin A)

G F (04/01) n/f $208

1134404 Clavam-2-carboxylate Potassium (1 Pellet) H0C089 G0B225 (12/03)

F (10/03)

n/f $487

1134426 Clavulanate Lithium (200 mg) I H (09/02) n/f $156

1134506 Clemastine Fumarate (250 mg) I H (10/00) [14976-57-9] $156

1135000 Clidinium Bromide (2 g) G [3485-62-9] $156

1135021 Clidinium Bromide Related Compound A (250 mg) (3-Hydroxy-1-

methylquinuclindinium Bromide)

I [76201-95-1] $487

1136002 Clindamycin Hydrochloride (200 mg) G4A017 G-3 (07/03)

G-2 (05/99)

[58207-19-5] $428

1137005 Clindamycin Palmitate Hydrochloride (200 mg) F-2 [25507-04-4] $428

1138008 Clindamycin Phosphate (125 mg) I0C165 H-3 (04/04)

H-2 (07/03)

H-1 (02/99)

[24729-96-2] $214

1138201 Clioquinol (500 mg) M L-1 (01/03) [130-26-7] $156

1138405 Clobetasol Propionate (200 mg) F-1 F (10/01) [25122-46-7] $156

1138427 Clobetasol Propionate Related Compound A (50 mg) (9-alpha-fluoro-

11-beta-hydroxy-16-beta-methyl-3-oxo-androsta-1,4-diene-17(R)-spiro-

2’-[4’-chloro-5’-ethylfuran-3’(2’H)-one])

F-1 F (01/03) n/f $208

1138507 Clocortolone Pivalate (200 mg) G [34097-16-0] $156

1138904 Clofazimine (200 mg) F [2030-63-9] $156

1139000 Clofibrate (1 g) I H (04/01) [637-07-0] $156

1140000 Clomiphene Citrate (500 mg) H G-1 (10/99) [50-41-9] $156
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1140101 Clomiphene Related Compound A (100 mg) ((E,Z)-2-[4-(1,2-diphenyle-

thenyl)phenoxy]-N,N-diethylethanamine Hydrochloride)

F1B206 F (09/03) n/f $208

1140247 Clomipramine Hydrochloride (200 mg) F0C075 [17321-77-6] $156

1140305 Clonazepam CIV (200 mg) G1B175 G (01/04)

F-2 (01/00)

[1622-61-3] $207

1140327 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-chloro-

phenyl)-6-nitrocarbostyril)

G2B110 G-1 (01/04)

G (02/99)

n/f $487

1140338 Clonazepam Related Compound B (25 mg) (2-Amino-2’-chloro-5-

nitrobenzophenone)

H G (04/01) [2011-66-7] $487

1140349 Clonazepam Related Compound C (25 mg) (2-Bromo-2’-(2-chloro-

benzoyl)-4’-nitroacetanilide)

F0C340 1 n/f $487

1140407 Clonidine Hydrochloride (200 mg) G [4205-91-8] $156

1140418 Clonidine Related Compound A (25 mg) (Acetylclonidine) F0C373 1 [54707-71-0] $487

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 F-1 (06/03)

F (12/99)

[57109-90-7] $207

1140702 Clorsulon (200 mg) F1B084 F (01/04) [60200-06-8] $156

1141002 Clotrimazole (200 mg) J I (05/99) [23593-75-1] $124

1141024 Clotrimazole Related Compound A (25 mg) ((o-chlorophenyl)diphenyl-

methanol)

I H (10/01)

G-1 (02/99)

[66774-02-5] $487

1141909 Cloxacillin Benzathine (200 mg) F-1 F (03/02) [23736-58-5] $156

1142005 Cloxacillin Sodium (200 mg) L0B086 K (01/04) [7081-44-9] $156

1142107 Clozapine (100 mg) F0C032 [5786-21-0] $260

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 H-2 (01/04)

H-1 (02/99)

[53-21-4] $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 F-1 (11/02) [3688-65-1] $207

1144000 Codeine Phosphate CII (100 mg) J0C200 2 I-1 (10/04)

I (09/02)

H-1 (01/00)

[41444-62-6] $207

1145003 Codeine Sulfate CII (250 mg) H-2 H-1 (01/02) [6854-40-6] $207

1146006 Colchicine (300 mg) J I (05/02) [64-86-8] $156

1146505 Colestipol Hydrochloride (200 mg) F-1 [37296-80-3] $156

1147009 Colistimethate Sodium (200 mg) H [8068-28-8] $156

1148001 Colistin Sulfate (200 mg) G-1 G (09/99) [1264-72-8] $156

1148500 Copovidone (100 mg) F0C194 [2586-89-9] $156

1149004 Corticotropin (5.6 Units/vial; 5 vials) M L (06/99) [9002-60-2] $124

1150003 Cortisone Acetate (150 mg) I [50-04-4] $156

1150353 Creatinine (100 mg) F [60-27-5] $156

1150502 Cromolyn Sodium (500 mg) J I (06/00) [15826-37-6] $156

1150706 Crospovidone (200 mg) G [9003-39-8] $156

1151006 Crotamiton (200 mg) H-1 H (07/00) [483-63-6] $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg of

mixture) (Vitamin B12)

N M-3 (08/99) [68-19-9] $156

1152508 Cyclacillin (200 mg) G [3485-14-1] $156

1153001 Cyclizine (1 g) DISCONTINUED F (04/04) [82-92-8] $156

1154004 Cyclizine Hydrochloride (200 mg) G [303-25-3] $156

1154503 Cyclobenzaprine Hydrochloride (200 mg) G0A013 F-3 (07/03) [6202-23-9] $156

1154558 Alpha Cyclodextrin (50 mg) F-1 F (10/00) [10016-20-3] $156

1154569 Beta Cyclodextrin (250 mg) G F-1 (12/02) [7585-39-9] $156

1154707 Cyclomethicone 4 (200 mg) F-2 F-1 (06/02) [69430-24-6] $156

1154809 Cyclomethicone 5 (125 mg) F-2 F-1 (09/99) [69430-24-6] $124
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1154900 Cyclomethicone 6 (200 mg) F2B024 F-1 (03/03) [69430-24-6] $156

1156000 Cyclopentolate Hydrochloride (300 mg) H G (04/00) [5870-29-1] $156

1157002 Cyclophosphamide (500 mg) J [6055-19-2] $124

1157501 2-Cyclopropylmethylamino-5-chlorobenzophenone (50 mg) F n/f $487

1158005 Cycloserine (200 mg) G [68-41-7] $156

1158504 Cyclosporine (50 mg) H-1 H (11/02)

G-2 (03/00)

[59865-13-3] $479

1158650 Cyclosporine Resolution Mixture (25 mg) F [108027-45-8]

(U)

$412

1159008 Cyclothiazide (200 mg) F-1 [2259-96-3] $156

1161000 Cyproheptadine Hydrochloride (500 mg) G F-4 (11/02) [41354-29-4] $156

1161509 L-Cysteine Hydrochloride (200 mg) H G (05/00) [7048-04-6] $156

1162002 Cytarabine (250 mg) G-2 G-1 (07/00) [147-94-4] $156

1162308 Dacarbazine (125 mg) H G (01/99) [4342-03-4] $124

1162320 Dacarbazine Related Compound A (50 mg) (5-aminoimidazole-4-

carboxamide Hydrochloride)

H0C052 2,4 G (03/04)

F (03/00)

[72-40-2] $487

1162330 Dacarbazine Related Compound B (100 mg) (2-azahypoxanthine) F-1 F (12/01) [63907-29-9] $487

1162400 Dactinomycin (50 mg) I [50-76-0] $427

1162501 Danazol (200 mg) H G (10/00) [17230-88-5] $156

1164008 Dapsone (125 mg) G-3 G-2 (08/99) [80-08-0] $124

1164700 Daunorubicin Hydrochloride (200 mg) L0B307 K (11/03)

J (08/00)

[23541-50-6] $479

1165000 Decamethonium Bromide (250 mg) F [541-22-0] $156

1166003 Deferoxamine Mesylate (500 mg) I [138-14-7] $156

1166309 Dehydroacetic Acid (200 mg) F [520-45-6] $156

1166400 Dehydrocarteolol Hydrochloride (100 mg) F n/f $487

1166502 Dehydrocholic Acid (200 mg) F-1 2,4 F (03/04) [81-23-2] $156

1169001 Demecarium Bromide (250 mg) F [56-94-0] $156

1170000 Demeclocycline Hydrochloride (200 mg) H1C036 H (08/04)

G-1 (08/01)

[64-73-3] $156

1171003 Denatonium Benzoate (200 mg) I0B129 H (09/02) [86398-53-0] $156

1171706 Desacetyl Diltiazem Hydrochloride (50 mg) I H (08/00) [23515-45-9] $487

1171900 Desflurane (0.5 mL) F0C187 [57041-67-5] $156

1171910 Desflurane Related Compound A (0.1 mL) (bis-(1,2,2,2-tetrafluoroethyl)

ether)

F0C031 n/f $487

1172006 Desipramine Hydrochloride (125 mg) H-1 H (10/99) [58-28-6] $124

1173009 Deslanoside (100 mg) H-1 [17598-65-1] $156

1173235 Desogestrel (50 mg) F0B282 [54024-22-5] $156

1173246 Desogestrel Related Compound A (15 mg) (13-Ethyl-11-methylene-18,

19-dinor-5alpha, 17alpha-preg-3-en-20-yl-17-ol, desogestrel delta-3

isomer)

F0B279 n/f $487

1173257 Desogestrel Related Compound B (15 mg) (3-Hydroxy-desogestrel) F0B284 n/f $487

1173268 Desogestrel Related Compound C (25 mg) (3-Keto-desogestrel) F0B281 [54048-10-1] $487

1173508 Desoximetasone (200 mg) H0B036 G (01/04) [382-67-2] $156

1174001 Desoxycorticosterone Acetate (200 mg) J0C014 I (01/04)

H (05/00)

[56-47-3] $156

1175004 Desoxycorticosterone Pivalate (125 mg) H0C276 G (01/04) [808-48-0] $124

1176007 Dexamethasone (125 mg) J [50-02-2] $124

1176506 Dexamethasone Acetate (200 mg) G F-1 (06/99) [55812-90-3] $156

1177000 Dexamethasone Phosphate (200 mg) J1B070 J (08/03)

I (03/00)

[312-93-6] $156
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1178002 Dexbrompheniramine Maleate (200 mg) J I (03/03) [2391-03-9] $156

1179005 Dexchlorpheniramine Maleate (500 mg) G1A025 G (12/02) [2438-32-6] $156

1179504 Dexpanthenol (500 mg) J0C293 2 I (08/04)

H (02/02)

[81-13-0] $160

1179708 Dextran 40 (50 mg) F0C247 [9004-54-0] $156

1179741 Dextran 70 (50 mg) F0C260 [9004-54-0] $156

1179854 Dextran 4 Calibration (100 mg) F0C002 [9004-54-0] $156

1179865 Dextran 10 Calibration (100 mg) F0C010 [9004-54-0] $156

1179876 Dextran 40 Calibration (100 mg) F0C011 [9004-54-0] $156

1179720 Dextran 40 System Suitability (200 mg) F0B181 [9004-54-0] $156

1179887 Dextran 70 Calibration (100 mg) F0C013 [9004-54-0] $156

1179763 Dextran 70 System Suitability (200 mg) F0B182 [9004-54-0] $156

1179898 Dextran 250 Calibration (100 mg) F0C039 [9004-54-0] $156

1179800 Dextran Vo Marker (100 mg) F0B242 [9004-54-0] $156

1180004 Dextroamphetamine Sulfate CII (500 mg) H G (08/03)

F-6 (12/99)

[51-63-8] $216

1180503 Dextromethorphan (2 g) H G (06/00) [125-71-3] $487

1181007 Dextromethorphan Hydrobromide (500 mg) J0B167 I (07/03) [6700-34-1] $156

1181302 Dextrose (500 mg) J-1 J (11/02)

I (08/99)

[50-99-7] $124

1181506 Diacetylated Monoglycerides (200 mg) G [68990-54-5] $156

1182000 Diacetylfluorescein (200 mg) H G (01/02) [596-09-8] $156

1183002 Diacetylmorphine Hydrochloride CI (25 mg) (AS) (Heroin Hydro-

chloride)

J I-1 (10/99) [1502-95-0] $207

1184005 Diatrizoic Acid (100 mg) G [50978-11-5] $156

1184027 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-3-amino-

2,4,6-triiodobenzoic Acid)

I H (02/00) [1713-07-1] $487

1185008 Diazepam CIV (100 mg) I H (12/01) [439-14-5] $207

1185020 Diazepam Related Compound A (25 mg) (2-Methyl-amino-5-chloro-

benzophenone)

I H-1 (11/02)

H (04/00)

[1022-13-5] $487

1186000 Diazoxide (200 mg) G1C017 G (12/03) [364-98-7] $156

1187003 Dibucaine Hydrochloride (200 mg) I H-2 (01/03) [61-12-1] $156

1187207 Dichloralphenazone CIV (200 mg) F0B010 [480-30-8] $207

1188006 Dichlorphenamide (200 mg) G-1 [120-97-8] $156

1188800 Diclofenac Sodium (200 mg) H0B150 G-1 (03/04)

G (05/01)

[15307-79-6] $156

1188811 Diclofenac Related Compound A (100 mg) (N-(2,6-dichlorophenyl)-

indolin-2-one)

H G (05/02) [15362-40-0] $490

1189009 Dicloxacillin Sodium (500 mg) J0C182 2 I0B142 (09/04)

H (05/03)

[13412-64-1] $156

1190008 Dicumarol (200 mg) G [66-76-2] $156

1191000 Dicyclomine Hydrochloride (125 mg) H G (03/99) [67-92-5] $124

1192003 Dienestrol (125 mg) I [84-17-3] $124

1193006 Diethylcarbamazine Citrate (200 mg) G-1 [1642-54-2] $156

1193301 Diethylene Glycol Monoethyl Ether (0.5 mL/ampule) F0B095 [111-90-0] $156

1193505 Diethyl Phthalate (200 mg) G F-1 (03/00) [84-66-2] $156

1194009 Diethylpropion Hydrochloride CIV (200 mg) H [134-80-5] $207

1195001 Diethylstilbestrol (200 mg) K5B291 K-4 (05/04) [56-53-1] $156

1197007 Diethyltoluamide (3 g) H [134-62-3] $124

1197302 Diflorasone Diacetate (200 mg) G F-1 (03/00) [33564-31-7] $156
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1197506 Diflunisal (200 mg) G [22494-42-4] $156

1198000 Digitalis (3 g) F [8031-42-3] $156

1199002 Digitoxin (200 mg) M [71-63-6] $156

1200000 Digoxin (250 mg) O0B096 N-1 (04/03) [20830-75-5] $156

1200600 Dihydrocapsaicin (25 mg) G0C071 F-1 (12/03)

F (01/00)

[19408-84-5] $156

1200804 Dihydrocodeine Bitartrate CII (200 mg) H G (03/01) [5965-13-9] $207

1201002 17alpha-Dihydroequilin (50 mg) I0C277 H (07/04) [6639-99-2] $208

1202005 Dihydroergotamine Mesylate (250 mg) (List Chemical) J0B085 I (03/03) [6190-39-2] $156

1203008 Dihydrostreptomycin Sulfate (200 mg) J [5490-27-7] $156

1204000 Dihydrotachysterol (30 mg/ampule; 4 ampules) I [67-96-9] $156

1204102 Dihydroxyacetone (250 mg) F [96-26-4] $156

1204805 Diloxanide Furoate (200 mg) F0C026 [3736-81-0] $156

1205003 Diltiazem Hydrochloride (200 mg) I [33286-22-5] $156

1206006 Dimenhydrinate (100 mg) J0B055 I (06/03) [523-87-5] $156

1208001 Dimethisoquin Hydrochloride (2 g) G [2773-92-4] $156

1210105 N-(3-Dimethylamino-propyl)-2-aza-8,8-diethyl-8-germaspiro [4:5]

decane-1,3-dione (AS)

F [41992-23-8] $156

1211006 Dimethyl Sulfoxide (3 g) G0C198 F-3 (07/04)

F-2 (05/02)

[67-68-5] $208

1213001 Dinoprost Tromethamine (50 mg) F [38562-01-5] $1,525

1213103 Dinoprostone (50 mg) F0C030 [363-24-6] $1,525

1214004 Dioxybenzone (150 mg) F1B277 F (10/03) [131-53-3] $156

1216000 Diphemanil Methylsulfate (500 mg) H [62-97-5] $156

1217909 Diphenhydramine Citrate (125 mg) H0B128 G (04/03) [88637-37-0] $124

1218005 Diphenhydramine Hydrochloride (200 mg) J0B013 I (07/03) [147-24-0] $156

1219008 Diphenoxylate Hydrochloride CII (200 mg) I H (03/02) [3810-80-8] $207

1220302 Dipivefrin Hydrochloride (200 mg) I H (06/99) [64019-93-8] $156

1220506 Dipyridamole (200 mg) H G-1 (01/99) [58-32-2] $156

1220700 Dirithromycin (200 mg) F [62013-04-1] $156

1221000 Disodium Guanylate (300 mg) (FCC) F-1 [5550-12-9] $156

1222002 Disodium Inosinate (500 mg) (FCC) F [4691-65-0] $156

1222501 Disopyramide Phosphate (200 mg) H-1 H (03/02) [22059-60-5] $156

1223005 2,4-Disulfamyl-5-trifluoromethylaniline (125 mg) G [654-62-6] $487

1224008 Disulfiram (200 mg) F-3 F-2 (07/02) [97-77-8] $156

1224507 Dobutamine Hydrochloride (600 mg) H-1 H (01/00) [49745-95-1] $156

1224700 Docusate Calcium (500 mg) H0B044 G-1 (07/02) [128-49-4] $156

1224802 Docusate Sodium (500 mg) J I-1 (05/02) [577-11-7] $156

1224904 Docusate Potassium (100 mg) F-1 F (11/99) [7491-09-0] $156

1224959 Dolasetron Mesylate (200 mg) F0C319 1 [115956-13-3] $156

1224960 Dolasetron Mesylate Related Compound A (25 mg) (Hexahydro-8-

hydroxy-2,6-methano-2H-quinolizin-3(4H)-one hydrochloride)

F0C321 1 n/f $487

1225204 Dopamine Hydrochloride (200 mg) G F-5 (05/02) [62-31-7] $156

1225281 Dorzolamide Hydrochloride (500 mg) F0C040 [130693-82-2] $156

1225292 Dorzolamide Hydrochloride Related Compound A (20 mg) ((4R,6R)-4-

(ethylamino)-5,6-dihydro-6-methyl-4H-thieno[2,3-b]thiopyran-2-sulfo-

namide 7,7-dioxide, monohydrochloride)

F0C068 n/f $487

1225000 Doxapram Hydrochloride (200 mg) F4C053 F-3 (07/04) [7081-53-0] $156

1225419 Doxazosin Mesylate (200 mg) F0C079 [77883-43-3] $156

1225500 Doxepin Hydrochloride (500 mg) I [1229-29-4] $156
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1225703 Doxorubicin Hydrochloride (50 mg) K J (06/02) [25316-40-9] $479

1226003 Doxycycline Hyclate (200 mg) I H (01/00) [24390-14-5] $156

1227006 Doxylamine Succinate (300 mg) I0B266 H (01/04) [562-10-7] $156

1229001 Droperidol (250 mg) H-1 H (04/99) [548-73-2] $156

1230000 Dyclonine Hydrochloride (200 mg) G [536-43-6] $156

1231003 Dydrogesterone (200 mg) I0B114 H (01/04) [152-62-5] $156

1231502 Dyphylline (200 mg) G-2 G-1 (11/02) [479-18-5] $156

1231808 Econazole Nitrate (200 mg) G [68797-31-9] $156

1232006 Edetate Calcium Disodium (200 mg) G-3 G-2 (11/99) [23411-34-9] $156

1233009 Edetate Disodium (200 mg) H G-2 (04/02) [6381-92-6] $156

1233508 Edetic Acid (200 mg) F-1 [60-00-4] $156

1234001 Edrophonium Chloride (200 mg) H G (08/99) [116-38-1] $156

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 1 [84696-12-5] $520

1234806 Emedastine Difumarate (100 mg) F0C059 [87233-62-3] $156

1235004 Emetine Hydrochloride (300 mg) H0B201 G (05/03) [316-42-7] $156

1235274 Enalaprilat (300 mg) I H (03/01)

G (08/99)

[84680-54-6] $124

1235300 Enalapril Maleate (200 mg) J I (06/01) [76095-16-4] $156

1235503 Endotoxin (10,000 USP Endotoxin Units) G2B274 G-1 (12/03)

G (06/99)

n/f $156

1235809 Enflurane (1 mL) G-1 G (02/01) [13838-16-9] $156

1236007 Ephedrine Sulfate (200 mg) (List Chemical) H-2 H-1 (11/02) [134-72-5] $156

1236506 4-Epianhydrotetracycline Hydrochloride (50 mg) J0C041 I-1 (12/03)

I (06/00)

[4465-65-0] $487

1236801 Epilactose (200 mg) G F-1 (06/00) [103302-12-1] $487

1237000 Epinephrine Bitartrate (200 mg) O [51-42-3] $156

1237509 Epitetracycline Hydrochloride (200 mg) F [23313-80-6] $487

1238002 Equilin (25 mg) I H-1 (05/00) [474-86-2] $208

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 O (02/04)

N (12/99)

[50-14-6] $168

1239504 Ergoloid Mesylates (300 mg) I H-1 (01/00) [8067-24-1] $156

1240004 Ergonovine Maleate (100 mg) (List Chemical) N M-1 (07/02) [129-51-1] $156

1241007 Ergosterol (50 mg) H [57-87-4] $156

1241506 Ergotamine Tartrate (150 mg) (List Chemical) I0B174 H (01/04) [379-79-3] $156

1241550 Ergotaminine (100 mg) (List Chemical) G0B177 F-1 (06/04) [639-81-6] $156

1242000 Erythromycin (250 mg) M L (08/99) [114-07-8] $156

1242010 Erythromycin B (150 mg) G F-1 (09/01)

F (05/01)

[527-75-3] $156

1242021 Erythromycin C (50 mg) F-3 F-2 (01/03)

F-1 (02/02)

F (02/99)

n/f $156

1242032 Erythromycin Related Compound N (50 mg) (N-Demethylerythro-

mycin A)

F2A023 F-1 (06/04)

F (09/99)

n/f $156

1243002 Erythromycin Estolate (200 mg) H G (01/03) [3521-62-8] $156

1245008 Erythromycin Ethylsuccinate (200 mg) H G-1 (06/01) [1264-62-6] $156

1246000 Erythromycin Gluceptate (200 mg) H G (07/03) [23067-13-2] $156

1247003 Erythromycin Lactobionate (200 mg) H-1 H (01/02) [3847-29-8] $156

1248006 Erythromycin Stearate (200 mg) H0B187 G-1 (05/03) [643-22-1] $156

1249009 Erythrosine Sodium (100 mg) F [49746-10-3] $156

1250008 Estradiol (500 mg) K1B007 K (04/03) [50-28-2] $156
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1251000 Estradiol Benzoate (250 mg) (AS) G-1 [50-50-0] $156

1252003 Estradiol Cypionate (200 mg) G-1 G (02/00) [313-06-4] $156

1254009 Estradiol Valerate (100 mg) L K (05/02) [979-32-8] $156

1254508 Estriol (100 mg) J I-1 (06/01) [50-27-1] $156

1255001 Estrone (200 mg) K1B099 K (07/03)

J-1 (07/00)

[53-16-7] $156

1255500 Estropipate (500 mg) J0B262 I (12/03)

H (09/01)

[7280-37-7] $156

1256004 Ethacrynic Acid (200 mg) F [58-54-8] $156

1257007 Ethambutol Hydrochloride (200 mg) H G (08/02) [1070-11-7] $156

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 [113-18-8] $207

1260001 Ethinyl Estradiol (150 mg) P1B193 P0B052 (01/04)

P (03/03)

O (08/99)

[57-63-6] $156

1260012 Ethinyl Estradiol Related Compound A (20 mg) (6-Keto-ethinyl estra-

diol)

F0B252 n/f $487

1261004 Ethionamide (200 mg) H0B148 G (03/03) [536-33-4] $156

1262801 Ethopabate (125 mg) F [59-06-3] $156

1262823 Ethopabate Related Compound A (25 mg) (Methyl-4-acetamido-2-

hydroxybenzoate)

F n/f $487

1263000 Ethopropazine Hydrochloride (300 mg) G [1094-08-2] $156

1264002 Ethosuximide (125 mg) H G-2 (11/01)

G-1 (05/99)

[77-67-8] $124

1264501 Ethotoin (200 mg) F [86-35-1] $156

1265005 Ethoxzolamide (200 mg) F [452-35-7] $156

1265504 Ethylcellulose (1 g) H-1 H (06/99) [9004-57-3] $156

1266008 Ethyl Maltol (1 g) (FCC) H [4940-11-8] $156

1266507 Ethylnorepinephrine Hydrochloride (200 mg) F [3198-07-0] $156

1267000 Ethylparaben (200 mg) I0A016 H (01/04) [120-47-8] $156

1267500 Ethyl Vanillin (200 mg) F2B134 F-1 (04/04) [121-32-4] $156

1268003 Ethynodiol Diacetate (200 mg) I0A033 H-1 (01/03)

H (04/01)

[297-76-7] $156

1268502 Etidronate Disodium (200 mg) G F-2 (02/03) [7414-83-7] $156

1268604 Etidronic Acid Monohydrate (1 g) G F-1 (05/99) [2809-21-4] $156

1268706 Etodolac (400 mg) G F (10/01) [41340-25-4] $156

1268728 Etodolac Related Compound A (25 mg) ((+/-)-8-ethyl-1-methyl-1,3,4,9-

tetrahydropyrano [3,4-b]-indole-1-acetic acid)

F-1 F (05/02) [109518-50-5] $208

1268808 Etoposide (300 mg) G [33419-42-0] $124

1268852 Etoposide Resolution Mixture (30 mg) F0B209 [33419-42-0] $208

1269006 Evans Blue (200 mg) DISCONTINUED G (04/04) [314-13-6] $156

1269200 Famotidine (125 mg) H-1 H (11/02)

G (03/99)

[76824-35-6] $124

1269389 Felodipine (200 mg) F-1 F (09/02) [72509-76-3] $156

1269390 Felodipine Related Compound A (100 mg) (ethyl methyl 4-(2,3-

dichlorophenyl)-2,6-dimethylpyridine-3,5-dicarboxylate)

F0B207 [96302-71-7] $487

1269403 Fenbendazole (100 mg) F [43210-67-9] $487

1269458 Fenoldopam Mesylate (200 mg) F0C125 [67227-57-0] $156

1269469 Fenoldopam Related Compound A (20 mg) (1-Methyl-3-benzazapine-

7,8-diol, 6-chloro-2,3,4,5-tetrahydro-1-(4-hydroxyphenyl)-, methanesul-

fonate)

F0C124 n/f $487
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1269470 Fenoldopam Related Compound B (20 mg) (1H-3-Benzazapine-7,8-

diol, 2,3,4,5-tetrahydro-1-(4-hydroxyphenyl)-, methanesulfonate)

F0C126 n/f $487

1269505 Fenoprofen Calcium (500 mg) G-1 [53746-45-5] $156

1269550 Fenoprofen Sodium (500 mg) G F-1 (05/02) [66424-46-2] $156

1270005 Fentanyl Citrate CII (100 mg) J2B227 J-1 (09/03)

J (05/02)

I (06/00)

[990-73-8] $207

1270402 Finasteride (200 mg) F [98319-26-7] $156

1270800 Flecainide Acetate (200 mg) F-1 F (06/03) [54143-56-5] $156

1270821 Flecainide Related Compound A (75 mg) (3-[2,5-bis(2,2,2-triflu-

oroethoxy)phenyl]-1,5,6,7,8,8a-hexahydroimidazo-[1,5a]pyridine Hydro-

chloride)

F n/f $487

1271008 Floxuridine (250 mg) F-2 F-1 (08/01) [50-91-9] $156

1272000 Flucytosine (200 mg) F [2022-85-7] $156

1273003 Fludrocortisone Acetate (250 mg) H G (08/01) [514-36-3] $156

1273808 Flumazenil (200 mg) F0C305 [78755-81-4] $780

1274006 Flumethasone Pivalate (200 mg) I H (01/02) [2002-29-1] $156

1274505 Flunisolide (200 mg) I H (01/01) [77326-96-6] $156

1274607 Flunixin Meglumine (300 mg) G F-1 (04/02)

F (09/99)

[42461-84-7] $156

1275009 Fluocinolone Acetonide (100 mg) J I (11/99) [67-73-2] $156

1276001 Fluocinonide (100 mg) I [356-12-7] $156

1277004 Fluorescein (200 mg) G0B171 F-1 (02/03) [2321-07-5] $156

1277208 Fluoride Dentifrice: Sodium Fluoride-Calcium Pyrophosphate (high

beta-phase) (180 g) DISCONTINUED
F (01/04) n/f $487

1277252 Fluoride Dentifrice: Sodium Fluoride/Silica (4.5 oz) J0C294 I (8/04)

H (04/99)

n/f $458

1277274 Fluoride Dentifrice: Sodium Fluoride/Sodium Bicarbonate Powder (4 oz) F n/f $487

1277300 Fluoride Dentifrice: Sodium Monofluorophosphate-Calcium Carbonate

(4.6 oz)

G n/f $487

1277354 Fluoride Dentifrice: Sodium Monofluorophosphate/Dicalcium Phosphate

(4.6 oz)

G n/f $487

1277401 Fluoride Dentifrice: Sodium Monofluorophosphate (1000 ppm)/Silica

(5.25 oz)

G-1 G (08/99) n/f $487

1277423 Fluoride Dentifrice: Sodium Monofluorophosphate (1500 ppm)/Silica

(5.25 oz)

F-1 F (07/99) n/f $487

1277456 Fluoride Dentifrice: Stannous Fluoride-Silica (4 oz) H0B105 G (11/02) n/f $487

1278007 Fluorometholone (200 mg) I0B184 H-1 (11/02) [426-13-1] $156

1278109 Fluorometholone Acetate (200 mg) F [3801-06-7] $156

1278302 Fluoroquinolonic Acid (50 mg) G F-1 (12/99) [86393-33-1] $487

1279000 Fluorouracil (250 mg) H-1 H (01/02) [51-21-8] $156

1279804 Fluoxetine Hydrochloride (200 mg) F-1 F (11/99) [59333-67-4] $156

1279815 Fluoxetine Related Compound A (15 mg) (N-methyl-3-phenyl-3-

[(alpha,alpha,alpha-(trifluoro-m-tolyl)oxy]propylamine Hydrochloride)

H0C131 G (06/04)

F-1 (05/01)

F (06/00)

n/f $487

1279826 Fluoxetine Related Compound B (5 mL of a 0.01N HCl solution, approx.

2 mg/mL) (N-methyl-3-phenylpropylamine)

F3C085 F-2 (06/04)

F-1 (09/02)

F (09/00)

[23580-89-4] $156

1279837 Fluoxetine Related Compound C (15 mg) (N-Methyl-N-[3-phenyl-3-(4-

trifluoromethyl-phenoxy)-propyl]-succinamic acid)

F0C352 1 n/f $487

1280009 Fluoxymesterone CIII (200 mg) G-2 G-1 (04/00) [76-43-7] $207
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1280803 Fluphenazine Decanoate Dihydrochloride (500 mg) G F-1 (10/01) n/f $159

1281001 Fluphenazine Enanthate Dihydrochloride (125 mg) H G (02/99) [3105-68-8] $124

1282004 Fluphenazine Hydrochloride (125 mg) H [146-56-5] $124

1284000 Flurandrenolide (100 mg) I0B245 H (09/03) [1524-88-5] $156

1285002 Flurazepam Hydrochloride CIV (200 mg) 6 I (09/03) [1172-18-5] $207

1285308 Flurazepam Related Compound C (50 mg) (5-chloro-2-(2-diethyl-

aminoethyl(amino)-2’-fluorobenzophenone Hydrochloride)

H-1 n/f $487

1285603 Flurazepam Related Compound F (50 mg) (7-chloro-5-(2-fluorophenyl)-

1,3-dihydro-2H-1,4-benzodiazepin-2-one)

I0C092 H (01/04) [2886-65-9] $487

1285750 Flurbiprofen (200 mg) G [5104-49-4] $156

1285760 Flurbiprofen Related Compound A (100 mg) (2-(4-Biphenylyl)propionic

Acid)

H G (03/01) n/f $487

1285807 Flurbiprofen Sodium (200 mg) F [56767-76-1] $156

1285851 Flutamide (200 mg) G F-1 (06/00) [13311-84-7] $156

1285862 o-Flutamide (50 mg) F-1 F (01/00) n/f $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P O (07/00) [59-30-3] $156

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formyltetrahydro-

folate)

I0B176 H-1 (04/04)

H (01/00)

[1492-18-8] $156

1286060 Formononetin (50 mg) F0C196 [485-72-3] $520

1286209 4-Formylbenzenesulfonamide (50 mg) F n/f $487

1286300 10-Formylfolic Acid (25 mg) F2B226 F-1 (01/4) [134-05-4] $156

1286366 Fosphenytoin Sodium (250 mg) F0C156 [92134-98-0] $156

1286504 Fructose (125 mg) I-2 I-1 (11/02)

I (08/99)

[57-48-7] $124

1286708 Fumaric Acid (200 mg) G-1 G (04/02) [110-17-8] $156

1286800 Furazolidone (200 mg) G-2 G-1 (01/01) [67-45-8] $156

1287008 Furosemide (125 mg) J1B131 J (10/03) [54-31-9] $124

1287020 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-furfuryl-

amino-5-sulfamoylbenzoic Acid)

J I (08/02) n/f $487

1287030 Furosemide Related Compound B (100 mg) (4-Chloro-5-sulfamoylan-

thranilic Acid)

I0C248 H (08/04)

G-3 (03/01)

[3086-91-7] $487

1287303 Gabapentin (250 mg) F [60142-96-3] $156

1287325 Gabapentin Related Compound A (100 mg) (3,3-pentamethylene-5-

butyrolactam)

F [64744-50-9] $487

1287507 Gadodiamide (500 mg) F [131410-48-5] $156

1287518 Gadodiamide Related Compound A (50 mg) (gadolinium sodium

diethylenetriamine pentaacetic acid monomethylamide)

F n/f $487

1287529 Gadodiamide Related Compound B (50 mg) (gadolinium disodium

diethylenetriamine pentaacetic acid)

F n/f $487

1287609 Gadopentetate Monomeglumine (500 mg) F [92923-57-4] $156

1287631 Gadoteridol (500 mg) F [120066-54-8] $156

1287642 Gadoteridol Related Compound A (50 mg) (10-(2-hydroxypropyl)-

1,4,7,10-tetraazacyclododecane-1,4,7-triacetic acid)

F0A002 [120041-08-9] $487

1287653 Gadoteridol Related Compound B (50 mg) (1,4,7,10-Tetraazacyclodo-

decane-1,4,7-triacetic acid, monogadolinium salt)

F0B198 [112188-16-6] $487

1287664 Gadoteridol Related Compound C (50 mg) (1,4,7,10-Tetraaza-11-oxo-

bicyclo[8.2.2]tetradecane-4,7-diacetic acid)

F0B199 [220182-19-4] $487

1287675 Gadoversetamide (200 mg) F0C172 [131069-91-5] $156

1287686 Gadoversetamide Related Compound A (200 mg) (Hydrogen[8,11,14-

tris(carboxymethyl)-6-oxo-2-oxa-5,8,11,14-tetraazahexadecan-16-

oato(4-)]gadolinium)

F0C173 n/f $487

1287700 Galactose (200 mg) F-4 F-3 (05/01) [59-23-4] $487
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1288000 Gallamine Triethiodide (200 mg) F [65-29-2] $156

1288306 Ganciclovir (200 mg) F0C287 [82410-32-0] $364

1288317 Ganciclovir Related Compound A (15 mg) ((RS)-2-Amino-9-

(2,3-dihydroxy-propoxymethyl)-1,9-dihydro-purin-6-one)

F0C288 1 n/f $624

1288500 Gemfibrozil (200 mg) H [25812-30-0] $156

1288510 Gemfibrozil Related Compound A (20 mg) (2,2-dimethyl-5-

[2,5-dimethyl-4-propene-1-yl)phenoxy]valeric acid)

F0C101 n/f $487

1289003 Gentamicin Sulfate (200 mg) K J-1 (04/00) [1405-41-0] $156

1290002 Gentian Violet (650 mg) F [548-62-9] $156

1291005 Gibberellic Acid (200 mg) (FCC) G F (04/01) [77-06-5] $156

1291504 Powdered Ginger (500 mg) F n/f $156

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 [50647-08-0] $520

1292008 Gitoxin (50 mg) G F-3 (07/00) [4562-36-1] $487

1292507 Glipizide (125 mg) G1C174 G (07/04) [29094-61-9] $124

1292609 Glipizide Related Compound A (25 mg) (N-{2-[(4-aminosulfonyl)-

phenyl]ethyl}-5-methyl-pyrazinecarboxamide)

G-1 G (04/99) n/f $487

1294003 Glucagon (25 mg, 0.95 U/mg) H [16941-32-5] $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 1 [66-84-2] $156

1294976 Glutamic Acid (200 mg) F0C069 [56-86-0] $156

1294808 Glutamine (100 mg) F0B244 [56-85-9] $156

1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F n/f $675

1295006 Glutethimide CII (500 mg) F [77-21-4] $207

1295505 Glyburide (200 mg) G F-2 (11/02) [10238-21-8] $156

1295607 Glycerin (2 mL) H0C073 G1A001 (04/04)

G (12/02)

F (04/99)

[56-81-5] $156

1295709 Glyceryl Behenate (200 mg) F3B113 F-2 (03/03) [18641-57-1] $156

1295800 Glycine (200 mg) F-3 F-2 (02/00) [56-40-6] $156

1296009 Glycopyrrolate (200 mg) H0B304 G (05/04) [596-51-0] $156

1295888 Glycyrrhizic Acid (25 mg) F0C006 [1405-86-3] $487

1297001 Human Chorionic Gonadotropin (1 vial, 5,760 USP Units per package) H G (07/00) [9002-61-3] $156

1298004 Gramicidin (200 mg) I H-1 (07/02) [1405-97-6] $156

1299007 Griseofulvin (200 mg) I H-1 (09/02) [126-07-8] $156

1299200 Griseofulvin Permeability Diameter (2 g) I0C138 (10/04)

H (08/03)

[126-07-8] $156

1300004 Guaiacol (1 g) K J (04/00) [90-05-1] $156

1301007 Guaifenesin (200 mg) I H (09/02) [93-14-1] $156

1301404 Guanabenz Acetate (200 mg) G F-1 (06/00) [23256-50-0] $156

1301608 Guanadrel Sulfate (200 mg) F-1 [22195-34-2] $156

1301801 Guanethidine Monosulfate (200 mg) F [645-43-2] $156

1302000 Guanethidine Sulfate (500 mg) G-1 [60-02-6] $156

1302101 Guanfacine Hydrochloride (125 mg) G0B123 F-1 (02/03)

F (11/99)

[29110-48-3] $124

1302305 Halazepam CIV (200 mg) F [23092-17-3] $207

1302509 Halcinonide (300 mg) F [3093-35-4] $156

1303002 Haloperidol (200 mg) I H-1 (05/02) [52-86-8] $156

1303013 Haloperidol Related Compound A (25 mg) (4,4-Bis[(4-p-chlorophenyl)-

4-hydroxy-piperidino]-butyrophenone)

J [67987-08-0] $487

1303308 Haloprogin (200 mg) F [777-11-7] $156

1303501 Halothane (1 mL) F-1 [151-67-7] $156
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1304005 Heparin Sodium (10 x 1 mL) K-5 K-4 (08/03)

K-3 (02/99)

[9041-08-1] $156

1305008 Hexachlorophene (500 mg) I H-2 (01/01) [70-30-4] $156

1307003 Hexobarbital CIII (500 mg) F [56-29-1] $207

1308006 Hexylcaine Hydrochloride (1 g) F-1 [532-76-3] $156

1308200 Hexylene Glycol (125 mg) G F-2 (04/02)

F-1 (04/99)

[107-41-5] $156

1308307 Hexylresorcinol (200 mg) F [136-77-6] $156

1308505 L-Histidine (200 mg) G0A018 F-2 (01/03)

F-1 (04/00)

[71-00-1] $156

1309009 Histamine Dihydrochloride (250 mg) M0C280 L (07/04) [56-92-8] $156

1310008 Homatropine Hydrobromide (200 mg) H-1 H (08/02) [51-56-9] $156

1311000 Homatropine Methylbromide (250 mg) J I-1 (06/01)

H-1 (10/01)

[80-49-9] $156

1311408 Homosalate (500 mg/ampule) F0B102 [118-56-9] $156

1312003 Hyaluronidase (500 mg) H [9001-54-1] $156

1313006 Hydralazine Hydrochloride (200 mg) K J-1 (09/02) [304-20-1] $156

1314009 Hydrochlorothiazide (200 mg) I H (05/02) [58-93-5] $156

1315001 Hydrocodone Bitartrate CII (250 mg) J0A026 I-1 (12/02)

I (07/02)

H-2 (11/99)

[34195-34-1] $207

1315012 Hydrocodone Bitartrate Related Compound A CII (70 mg) (Morphinan-

6-one, 4-hydroxy-3-methoxy-17-methyl)

F0C214 [847-86-9] $513

1316004 Hydrocortisone (200 mg) M1C110 2 M (10/04)

L (09/00)

[50-23-7] $156

1317007 Hydrocortisone Acetate (200 mg) K J (10/99) [50-03-3] $156

1317302 Hydrocortisone Butyrate (200 mg) H [13609-67-1] $156

1318000 Hydrocortisone Cypionate (200 mg) F [508-99-6] $156

1319002 Hydrocortisone Hemisuccinate (200 mg) H G-3 (03/02)

G-2 (08/99)

[83784-20-7] $156

1320001 Hydrocortisone Phosphate Triethylamine (200 mg) F-1 n/f $156

1321004 Hydrocortisone Valerate (200 mg) F-1 F (07/02) [57524-89-7] $156

1322007 Hydroflumethiazide (200 mg) F-2 [135-09-1] $156

1323000 Hydromorphone Hydrochloride CII (50 mg) I H-2 (03/01) [71-68-1] $207

1324002 Hydroquinone (500 mg) H0C249 2 G-1 (10/04)

G (11/01)

F-4 (02/99)

[123-31-9] $156

1325005 Hydroxyamphetamine Hydrobromide (200 mg) G F (06/01) [306-21-8] $156

1327000 Hydroxychloroquine Sulfate (200 mg) J0B297 I (05/04) [747-36-4] $156

1329006 Hydroxyprogesterone Caproate (200 mg) H [630-56-8] $156

1329709 Hydroxypropyl Betadex (200 mg) F0B295 [128446-35-5] $156

1329800 Hydroxypropyl Cellulose (200 mg) F-1 [9004-64-2] $156

1330005 Hydroxypropyl Methylcellulose (250 mg) G-1 G (02/02) [9004-65-3] $156

1332000 Hydroxyurea (200 mg) H G (01/00) [127-07-1] $156

1333003 Hydroxyzine Hydrochloride (500 mg) H [2192-20-3] $156

1333058 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenzhydrylpiper-

azine)

H [303-26-4] $208

1334006 Hydroxyzine Pamoate (500 mg) H0C016 G-1 (07/03) [10246-75-0] $156

1335009 Hyoscyamine Sulfate (125 mg) G2A007 (09/04)

G-1 (08/02)

G (10/99)

[6835-16-1] $124
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1335202 Hyperoside (50 mg) F [482-36-0] $855

1335304 Hypromellose Phthalate (100 mg) F-1 F (12/00) [9050-31-1] $156

1335508 Ibuprofen (750 mg) J I (06/02) [15687-27-1] $156

1335701 Idarubicin Hydrochloride (50 mg) H0C061 G (11/03)

F (06/00)

[57852-57-0] $479

1336001 Idoxuridine (250 mg) H1B230 H (07/04) [54-42-2] $156

1336205 Ifosfamide (500 mg) G F-1 (11/00)

F (02/99)

[3778-73-2] $156

1336500 Imidazole (200 mg) G1B132 G (01/04) [288-32-4] $487

1336806 Imidurea (200 mg) H G (10/99) [39236-46-9] $156

1337004 Iminodibenzyl (25 mg) I0C253 2 H (11/04) [494-19-9] $487

1337809 Imipenem Monohydrate (100 mg) G F (01/01) [74431-23-5] $156

1338007 Imipramine Hydrochloride (200 mg) I H (09/01) [113-52-0] $156

1338801 Indapamide (250 mg) H G (07/02) [26807-65-8] $156

1339000 Indigotindisulfonate Sodium (500 mg) H1B153 H (06/03) [860-22-0] $156

1340009 Indocyanine Green (200 mg) I0B045 H (09/01) [3599-32-4] $156

1341001 Indomethacin (200 mg) J0B165 I (01/04)

H (05/99)

[53-86-1] $156

1342004 Insulin (100 mg) H [9004-10-8] $156

1342106 Insulin Human (100 mg) H1A031 H (11/02)

G (04/00)

[11061-68-0] $156

1342208 Insulin (Beef) (100 mg) F [11070-73-8] $156

1342300 Insulin (Pork) (100 mg) F [12584-58-6] $156

1342503 Iocetamic Acid (200 mg) F [16034-77-8] $156

1343007 Iodipamide (200 mg) G [606-17-7] $156

1343517 Iodixanol (200 mg) F0B240 [92339-11-2] $156

1343540 Iodixanol Related Compound C (25 mg) (5-Acetyl[3-[[3,5-bis[[2,3-

dihydroxypropyl)amino]carbonyl]-2,4,6-triiodophenyl]amino]-2-hydroxy-

propyl]amino]-N,N’-bis-(2,3-dihydroxypropyl)-2,4,6-triiodo-1,3-benzene-

dicarboxamide)

F0B236 n/f $487

1343550 Iodixanol Related Compound D (50 mg) (5-[Acetyl(2-hydroxy-3-methyl-

propyl)amino]-N,N’-bis(2,3-dihydroxypropyl)2,4,6-triiodo-1,3-benzenedi-

carboxamide)

F0B231 [89797-00-2] $487

1343561 Iodixanol Related Compound E (25 mg) (5-[[3-[[3-[[(2,3-Dihydoxypro-

pyl)amino]carbonyl]-5-[[amino]carbonyl]-2,4,6-triiodophenyl](acetylimi-

no)]-2-hydroxypropyl]-(acetylimino)]-N,N’-bis(2,3-dihydoxypropyl)-2,4,6-

triiodo-1,3-benzenedicarboxamide)

F0B229 n/f $487

1344305 o-Iodohippuric Acid (100 mg) F [147-58-0] $156

1344509 Iodoquinol (100 mg) H G (07/02) [83-73-8] $156

1344600 Iohexol (100 mg) F-1 F (01/99) [66108-95-0] $124

1344622 Iohexol Related Compound A (100 mg) (5-(acetylamino)-N,N’-bis(2,3-

dihydroxypropyl)-2,4,6-triiodo-1,3-benzenedicarboxamide)

F-1 F (10/01) n/f $487

1344644 Iohexol Related Compound B (50 mg) (5-amino-N,N’-bis(2,3-dihy-

droxypropyl)-2,4,6-triiodo-1,3-benzenedicarboxamide)

F-1 F (01/04) [76801-93-9] $487

1344666 Iohexol Related Compound C (100 mg) (N,N’-bis(2,3-dihydroxypropyl)-

5-nitro-1,3-benzenedicarboxamide)

F-1 F (09/03) n/f $156

1344702 Iopamidol (200 mg) G [60166-93-0] $156

1344724 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-dihydroxy-2-

propyl)-5-amino-2,4,6-triiodoiso-phthalamide)

G [60166-98-5] $487

1344735 Iopamidol Related Compound B (100 mg) (5-Glycolamido-N,N’-bis[2-

hydroxy-1-(hydroxymethyl)ethyl]-2,4,6-triiodoisophthalamide)

F n/f $487
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1344804 Iopromide (400 mg) F [73334-07-3] $156

1344826 Iopromide Related Compound A (50 mg) (5-Amino-N,N’-bis(2,3-dihy-

droxypropyl)-2,4,6-triiodo-N-methyl-1,3-benzenedicarboxamide)

F n/f $487

1344837 Iopromide Related Compound B (50 mg) (5-(Acetylamino)-N,N’-bis(2,3-

dihydroxypropyl)-2,4,6-triiodo-N-methyl-1,3-benzenedicarboxamide)

F n/f $487

1345002 Iothalamic Acid (200 mg) G [2276-90-6] $156

1345104 Ioversol (200 mg) F [87771-40-2] $156

1345115 Ioversol Related Compound A (50 mg) (5-Amino-N,N’-bis(2,3-dihy-

droxypropyl)-2,4,6-triiodoisophthalamide)

F [76801-93-9] $487

1345126 Ioversol Related Compound B (50 mg) (N,N’-bis(2,3-dihydroxypropyl)-

5-[(N-(2-hydroxyethyl)-carbonyl)methoxy]-2,4,6-triiodoisophthalamide)

F n/f $487

1345159 Ioxaglic Acid (100 mg) F [59017-64-0] $156

1345206 Ioxilan (400 mg) F [107793-72-6] $156

1345228 Ioxilan Related Compound A (100 mg) (5-amino-2,4,6-triiodo-3 N-(2-

hydroxyethyl)carbamoyl benzoic acid)

F [22871-58-5] $487

1346005 Ipodate Calcium (200 mg) F [1151-11-7] $156

1347008 Ipodate Sodium (200 mg) F-1 [1221-56-3] $156

1347755 Isoamyl Methoxycinnamate (750 mg/ampule) F0B017 [71617-10-2] $156

1348000 Isocarboxazid (200 mg) F-1 [59-63-2] $156

1348500 Isoetharine Hydrochloride (250 mg) F-2 [2576-92-3] $156

1348907 Isoflupredone Acetate (200 mg) F0C109 [338-98-7] $156

1349003 Isoflurane (1 mL) H [26675-46-7] $156

1349502 L-Isoleucine (200 mg) F-2 F-1 (09/02) [73-32-5] $156

1349604 Isomalathion (50 mg) F1B107 F (01/03) [3344-12-5] $487

1349659 Isometheptene Mucate (200 mg) F [7492-31-1] $156

1349706 Isoniazid (200 mg) H [54-85-3] $156

1350002 Isopropamide Iodide (200 mg) F-2 [71-81-8] $156

1350400 Isopropyl Myristate (500 mg) I [110-27-0] $156

1350603 Isopropyl Palmitate (500 mg) I H (10/99) [142-91-6] $156

1351005 Isoproterenol Hydrochloride (125 mg) K [51-30-9] $124

1352008 Isosorbide (75% solution, 1 g) I H-2 (10/00) [652-67-5] $156

1353000 Diluted Isosorbide Dinitrate (500 mg of 25% mixture with mannitol) I-1 I (10/99) [87-33-2] $156

1353500 Isotretinoin (200 mg) I H (10/00) [4759-48-2] $156

1354003 Isoxsuprine Hydrochloride (200 mg) F-3 [579-56-6] $156

1354207 Isradipine (200 mg) G0B054 F (05/03) [75695-93-1] $156

1354218 Isradipine Related Compound A (25 mg) (Isopropyl methyl 4-(4-

benzofurazanyl)-2,6-dimethyl-3,5-pyridinedicarboxylate)

F 4 n/f $487

1354309 Ivermectin (200 mg) F0B196 [70288-86-7] $156

1355006 Kanamycin Sulfate (200 mg) J I (06/99) [25389-94-0] $156

1355709 Powdered Kava Extract (1 g) F0C161 n/f $260

1355753 Kawain (200 mg) F0C160 [500-64-1] $208

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 G-1 (07/00) [1867-66-9] $207

1356020 Ketamine Related Compound A (50 mg) (1-[(2-Chlorophenyl)(methyl-

imino)methyl]cylcopentanol)

F0C118 [6740-87-0] $487

1356508 Ketoconazole (200 mg) G4B179 G-3 (01/04)

G-2 (06/01)

G-1 (01/99)

[65277-42-1] $156

1356632 Ketoprofen (200 mg) H0B216 G (07/04)

F-2 (05/99)

[22071-15-4] $156

1356643 Ketoprofen Related Compound A (25 mg) (alpha-Methyl-3-(4-methyl-

benzoyl) benzeneacetic acid)

G [107257-20-5] $487
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1356665 Ketorolac Tromethamine (200 mg) G F-2 (04/99) [74103-07-4] $156

1356654 Labetalol Hydrochloride (200 mg) G F-2 (01/02)

F-1 (03/01)

[32780-64-6] $156

1356676 Anhydrous Lactose (100 mg) G F (06/01) [63-42-3] $156

1356687 Lactitol (500 mg) F0B005 [81025-04-9] $156

1356701 Lactose Monohydrate (500 mg) G-1 G (08/02) [5989-81-1] $156

1356803 Lactulose (1 g) H G-1 (08/00) [4618-18-2] $156

1356836 Lamivudine (200 mg) F0C361 1 [134678-17-4] $156

1356880 Lanolin (20 g) F [8006-54-0] $156

1356905 Lanolin Alcohols (5 g) F [8027-33-6] $156

1356916 Lansoprazole (200 mg) F0B310 [103577-45-3] $156

1356927 Lansoprazole Related Compound A (25 mg) (2-[[[3-methyl-4-(2,2,2-

triflouroethoxy)-2-pyridyl]methyl]sulfonyl]benzimidazole)

F0B311 n/f $487

1356971 Letrozole (200 mg) F0B170 [112809-51-5] $156

1356982 Letrozole Related Compound A (15 mg) (4,4’-(1H-1,3,4-triazol-1-

ylmethylene)dibenzonitrile)

F0B168 n/f $487

1357001 L-Leucine (200 mg) H0B237 G-1 (04/04)

G (08/00)

[61-90-5] $156

1358004 Leucovorin Calcium (500 mg) J2B219 J-1 (07/04)

J (05/02)

[1492-18-8] $160

1359007 Levallorphan Tartrate (200 mg) DISCONTINUED 9 G-1 (09/04)

G (11/02)

[71-82-9] $156

1359302 Levamisole Hydrochloride (125 mg) F2C122 F-1 (05/04) [16595-80-5] $124

1359506 Levmetamfetamine CII (75 mg) F [33817-09-3] $207

1359801 Levobunolol Hydrochloride (200 mg) G [27912-14-7] $156

1359903 Levocarnitine (400 mg) G0B197 F-2 (06/03)

F-1 (12/00)

[541-15-1] $156

1359925 Levocarnitine Related Compound A (100 mg) (3-carboxy-N,N,N-

trimethyl-2-propen-1-aminium chloride)

F-1 F (08/01) [6538-82-5] $208

1361009 Levodopa (200 mg) I H (09/00) [59-92-7] $156

1361010 Levodopa Related Compound A (50 mg) (3-(3,4,6-Trihydroxyphenyl)-

alanine)

K J (01/03)

I (06/00)

[27244-64-0] $487

1420006 Levodopa Related Compound B (50 mg) (3-Methoxytyrosine) I0C300 2,8 H (07/04) $487

1362001 Levo-alpha-acetylmethadol Hydrochloride CII (25 mg) (AS)

DISCONTINUED
9 F-1 (08/03)

F (07/01)

[43033-72-3] $207

1362500 Levonordefrin (200 mg) F-1 [829-74-3] $156

1363004 Levopropoxyphene Napsylate (300 mg) G [55557-30-7] $156

1364007 Levorphanol Tartrate CII (500 mg) H G (03/01) [5985-38-6] $207

1365000 Levothyroxine (500 mg) K J (10/00) [51-48-9] $156

1366002 Lidocaine (250 mg) L [137-58-6] $156

1367005 Lincomycin Hydrochloride (200 mg) H2B130 H-1 (01/04) [7179-49-9] $156

1367504 Lindane (200 mg) F-2 [58-89-9] $156

1368008 Liothyronine (250 mg) L1C262 L (08/04)

K (08/01)

[6893-02-3] $156

1368609 Lisinopril (300 mg) I H (09/01)

G (10/99)

[83915-83-7] $156

1369000 Lithium Carbonate (300 mg) G0B031 F-2 (01/03)

F-1 (01/01)

[554-13-2] $156

1370000 Loperamide Hydrochloride (200 mg) H0C202 2 G-2 (09/04)

G-1 (02/03)

[34552-83-5] $156

1370203 Loracarbef (200 mg) F [121961-22-6] $156
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1370225 Loracarbef L-Isomer (25 mg) F n/f $156

1370305 Lorazepam CIV (200 mg) I0C048 H0B023 (06/04) [846-49-1] $207

1370327 Lorazepam Related Compound A (25 mg) (7-Chloro-5-(o-chloro-

phenyl)-1,3-dihydro-3-acetoxy-2H-1,4-benzodiazepin-2-one)

G F-1 (06/01) [2848-96-6] $487

1370338 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-dichloro-

benzophenone)

G F-2 (01/04) [2958-36-3] $487

1370349 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-chloro-

phenyl)-2-quinazolinecarboxaldehyde)

H G (01/03)

F-3 (01/02)

n/f $487

1370350 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-chloro-

phenyl)-2-quinazolinecarboxylic Acid)

G0A014 F-2 (01/04) [54643-79-7] $487

1370360 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-chloro-

phenyl)-2-quinazoline Methanol)

G F-3 (07/02)

F-2 (04/99)

n/f $487

1370600 Lovastatin (125 mg) H2C012 H1B067 (01/04)

H (08/03)

[75330-75-5] $124

1370611 Lovastatin Related Compound A (20 mg) (Butanoic acid, 2-meth-

yl-,1,2,3,4,4a,7,8,8a-octahydro-3,7-dimethyl-8-[2-(tetrahydro-4-hydroxy-

6-oxo-2H-pyran-2-yl)ethyl]-1-naphthalenyl ester, [1S-[alpha(R*),

3alpha,7beta,8beta(2S*,4S*), 8alpha beta]]-)

G0C326 2 F0B235 (09/04) n/f $487

1370702 Loxapine Succinate (125 mg) G0B026 F-2 (06/03)

F-1 (07/01)

F (03/99)

[27833-64-3] $124

1370906 Lynestrenol (20 mg) F0B314 [52-76-6] $203

1371002 Lysergic Acid Diethylamide Tartrate CI (10 mg) (AS) (LSD) I [50-37-3] $207

1371501 L-Lysine Acetate (200 mg) F [57282-49-2] $156

1372005 L-Lysine Hydrochloride (200 mg) H G (07/00) [657-27-2] $156

1373008 Mafenide Acetate (200 mg) F [13009-99-9] $156

1374000 Magaldrate (200 mg) F-1 [74978-16-8] $156

1374306 Magnesium Salicylate (200 mg) F2B081 F-1 (01/04) [18917-95-8] $156

1374408 Malathion (500 mg) F-1 F (08/01) [121-75-5] $156

1374500 Maleic Acid (300 mg) G F-2 (12/00) [110-16-7] $487

1374601 Malic Acid (200 mg) G0B158 F-1 (04/03) [617-48-1] $156

1374907 Maltitol (200 mg) G F-1 (12/99) [585-88-6] $156

1375003 Maltol (4 g) (FCC) G F-1 (12/99) [118-71-8] $156

1375058 Mandelic Acid (500 mg) F [90-64-2] $156

1375105 Mannitol (200 mg) I0B212 H (03/04) [69-65-8] $156

1375207 Maprotiline Hydrochloride (200 mg) H G (07/02) [10347-81-6] $156

1375309 Mazindol CIV (350 mg) H G (02/03) [22232-71-9] $207

1375502 Mebendazole (200 mg) G [31431-39-7] $156

1375706 Mebrofenin (100 mg) F [78266-06-5] $156

1376006 Mecamylamine Hydrochloride (200 mg) F-2 [826-39-1] $156

1376505 Mechlorethamine Hydrochloride (100 mg) F-1 F (09/00) [55-86-7] $156

1377009 Meclizine Hydrochloride (500 mg) I-1 [31884-77-2] $156

1377508 Meclocycline Sulfosalicylate (300 mg) G [73816-42-9] $156

1377803 Meclofenamate Sodium (500 mg) H [6385-02-0] $156

1378001 Medroxyprogesterone Acetate (200 mg) H-2 H-1 (04/03) [71-58-9] $156

1379004 Medrysone (500 mg) F [2668-66-8] $156

1379605 Mefenamic Acid (200 mg) G0C025 F3A032 (08/04)

F-2 (01/03)

[61-68-7] $156

1379106 Megestrol Acetate (500 mg) I H (05/00) [595-33-5] $156

1379300 Melphalan Hydrochloride (200 mg) G [3223-07-2] $156
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1381006 Menadione (200 mg) (Vitamin K3) H-3 H-2 (02/00) [58-27-5] $156

1381709 Menthol (250 mg) I0B049 H (04/03) [2216-51-5] $156

1381742 Menthyl Anthranilate (500 mg/ampule) F0B103 [134-09-8] $156

1382009 Mepenzolate Bromide (200 mg) F [76-90-4] $156

1383001 Meperidine Hydrochloride CII (200 mg) I H-1 (12/99) [50-13-5] $207

1384004 Mephentermine Sulfate (250 mg) F-1 [1212-72-2] $156

1385007 Mephenytoin (250 mg) G [50-12-4] $156

1386000 Mephobarbital CIV (250 mg) G F (01/01) [115-38-8] $207

1387002 Mepivacaine Hydrochloride (200 mg) H G-4 (02/99) [1722-62-9] $156

1388005 Meprednisone (200 mg) G [1247-42-3] $156

1389008 Meprobamate CIV (200 mg) G-1 G (03/02) [57-53-4] $207

1390007 Meprylcaine Hydrochloride (200 mg) F [956-03-6] $156

1391000 3-Mercapto-2-methylpropanoic Acid 1,2-Diphenylethylamine Salt

(75 mg)

G n/f $487

1392002 Mercaptopurine (500 mg) I2C263 2 I-1 (10/04)

I (07/02)

H (12/99)

[6112-76-1] $156

1392454 Meropenem (300 mg) F0C201 [119478-56-7] $182

1392705 Mesalamine (200 mg) G1B001 G (01/03)

F-1 (03/00)

[89-57-6] $156

1393005 Mesoridazine Besylate (250 mg) I-1 [32672-69-8] $156

1394008 Mestranol (200 mg) K0C065 J (07/04)

I-1 (09/99)

[72-33-3] $156

1395500 Metaproterenol Sulfate (200 mg) F-3 [5874-97-5] $156

1396003 Metaraminol Bitartrate (200 mg) F-3 [33402-03-8] $156

1396309 Metformin Hydrochloride (200 mg) F0C209 [1115-70-4] $182

1396310 Metformin Related Compound A (50 mg) (1-Cyanoguanidine) F0C210 [461-58-5] $487

1396400 Methacrylic Acid Copolymer Type A (200 mg) G0B140 F-2 (04/03) n/f $156

1396502 Methacrylic Acid Copolymer Type B (200 mg) G0B141 F-2 (04/03) n/f $156

1396604 Methacrylic Acid Copolymer Type C (100 mg) G1B088 G (08/03) n/f $124

1397006 Methacycline Hydrochloride (200 mg) H G (04/01) [3963-95-9] $156

1398009 Methadone Hydrochloride CII (200 mg) I0B163 H-1 (08/03) [1095-90-5] $207

1399001 Methamphetamine Hydrochloride CII (125 mg) I [51-57-0] $207

1401001 Methantheline Bromide (200 mg) F-1 [53-46-3] $156

1402004 Methapyrilene Fumarate (200 mg) F-1 [33032-12-1] $156

1404000 Methaqualone CI (500 mg) F-1 [72-44-6] $207

1405002 Metharbital CIII (200 mg) F-2 F-1 (07/99) [50-11-3] $207

1406005 Methazolamide (500 mg) H0B239 G-1 (05/04) [554-57-4] $156

1407008 Methdilazine (200 mg) F-1 [1982-37-2] $156

1408000 Methdilazine Hydrochloride (200 mg) G [1229-35-2] $156

1409003 Methenamine (500 mg) H0C047 G (05/04) [100-97-0] $156

1409502 Methenamine Hippurate (200 mg) F [5714-73-8] $156

1409604 Methenamine Mandelate (200 mg) F-2 F-1 (11/00) [587-23-5] $156

1410002 Methicillin Sodium (500 mg) I1B186 (11/04)

I (03/03)

H (03/00)

[7246-14-2] $156

1411005 Methimazole (200 mg) G F (02/01) [60-56-0] $156

1411504 L-Methionine (200 mg) G F-2 (11/99) [63-68-3] $156

1412008 Methocarbamol (200 mg) H2B029 2,4 H-1 (03/04) [532-03-6] $156

Jan.–Feb. 200434 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation www.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1413000 Methohexital CIV (500 mg) F-2 [18652-93-2] $207

1414003 Methotrexate (500 mg) I [59-05-2] $156

1415006 Methotrimeprazine (125 mg) F-2 F-1 (05/99) [60-99-1] $124

1416009 Methoxamine Hydrochloride (200 mg) F [61-16-5] $156

1417001 Methoxsalen (500 mg) H [298-81-7] $156

1418004 Methoxyflurane (1 mL) G [76-38-0] $156

1419007 Methoxyphenamine Hydrochloride (250 mg) F [5588-10-3] $156

1421009 Methscopolamine Bromide (200 mg) G [155-41-9] $156

1422001 Methsuximide (500 mg) F-2 F-1 (08/99) [77-41-8] $156

1424007 Methyclothiazide (200 mg) G [135-07-9] $156

1424018 Methyclothiazide Related Compound A (100 mg) (4-amino-6-chloro-N-

3-methyl-m-benzenedisulfonamide)

G F-2 (12/00) n/f $487

1424222 Methyl Benzylidene Camphor (200 mg) F0B118 [36861-47-9] $156

1424233 Methyl Caprate (300 mg) F [110-42-9] $156

1424244 Methyl Caproate (300 mg) F [106-70-7] $156

1424255 Methyl Caprylate (300 mg) F [111-11-5] $156

1424506 Methylcellulose (1 g) (AS) G0B222 F-2 (05/03) [9004-67-5] $156

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride CI (25 mg) (AS)

(STP)

F [15589-00-1] $207

1426002 Methyldopa (500 mg) I [41372-08-1] $156

1427005 Methyldopate Hydrochloride (200 mg) G-2 [2508-79-4] $156

1428008 Methylene Blue (250 mg) G [7220-79-3] $156

1429000 Methylenedioxy-3,4-amphetamine Hydrochloride CI (25 mg) (AS)

(MDA)

F-1 [6292-91-7] $207

1430000 Methylergonovine Maleate (50 mg) (List Chemical) J I (05/02) [57432-61-8] $156

1430305 Methyl Laurate (500 mg) F [111-82-0] $156

1430327 Methyl Linoleate (5 x 50 mg) F [112-63-0] $156

1430349 Methyl Linolenate (5 x 50 mg) F [301-00-8] $156

1430509 3-O-Methylmethyldopa (50 mg) G-1 n/f $487

1431002 Methyl 5-methyl-3-isoxazolecarboxylate (25 mg) F-1 F (01/01) n/f $487

1431501 Methyl Myristate (300 mg) F [124-10-7] $156

1431556 Methyl Oleate (500 mg) G0C148 F (04/04) [112-62-9] $156

1431603 Methyl Palmitate (300 mg) F [112-39-0] $156

1431625 Methyl Palmitoleate (300 mg) F n/f $156

1432005 Methylparaben (125 mg) J-1 J (03/03)) [99-76-3] $124

1433008 Methylphenidate Hydrochloride CII (125 mg) I H (05/01) [298-59-9] $165

1434000 Methylphenidate Hydrochloride Erythro Isomer CII (25 mg) J0B294 I0A006 (09/03)

H-1 (01/03)

H (06/01)

[298-59-9] $560

1434022 Methylphenidate Related Compound A (50 mg) (alpha-Phenyl-2-

piperidineacetic Acid Hydrochloride)

G F-2 (10/99) n/f $487

1435003 Methylprednisolone (200 mg) H [83-43-2] $156

1436006 Methylprednisolone Acetate (200 mg) G-2 G-1 (02/00) [53-36-1] $156

1437009 Methylprednisolone Hemisuccinate (200 mg) I0C146 H (07/04) [2921-57-5] $156

1437508 Methyl Stearate (300 mg) F [112-61-8] $156

1438001 Methyltestosterone CIII (200 mg) J I (11/01) [58-18-4] $207

1440003 Methysergide Maleate (200 mg) H [129-49-7] $156

1440808 Metoclopramide Hydrochloride (500 mg) G F-2 (06/99) [54143-57-6] $156

1441006 Metocurine Iodide (300 mg) G [7601-55-0] $156

1441200 Metolazone (200 mg) G0B246 F-1 (05/03) [17560-51-9] $156

Jan.–Feb. 2004 Official USP Reference Standards Catalog 35

*See Page 9 for Change Code Interpretation www.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1441287 Metoprolol Fumarate (200 mg) F [119637-66-0] $156

1441232 Metoprolol Related Compound A (20 mg) ((+/-)1-(ethylamino)-3-[4-(2-

methoxyethyl)phenoxy]-propan-2-ol)

F0C343 1 n/f $520

1441254 Metoprolol Related Compound C (20 mg) ((+/-)4-[2-Hydroxy-3-(1-

methylethyl)aminopropoxy]benzaldehyde)

F0C344 1 n/f $520

1441301 Metoprolol Tartrate (200 mg) H1B059 H (01/04)

G-1 (11/99)

[56392-17-7] $156

1441505 Metrizamide (500 mg) F [31112-62-6] $156

1442009 Metronidazole (100 mg) I [443-48-1] $156

1443001 Metyrapone (200 mg) H G (06/01) [54-36-4] $156

1443205 Metyrosine (200 mg) F [672-87-7] $156

1443250 Mexiletine Hydrochloride (200 mg) F-2 F-1 (09/02) [5370-01-4] $156

1443307 Mezlocillin Sodium (350 mg) G [59798-30-0] $156

1443409 Miconazole (200 mg) G-1 G (07/02) [22916-47-8] $156

1443500 Miconazole Nitrate (200 mg) I H (06/99) [22832-87-7] $156

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 [84604-20-6] $260

1443908 Milrinone (500 mg) F0C050 [78415-72-2] $260

1443919 Milrinone Related Compound A (50 mg) (1,6-Dihydro-2-methyl-6-

oxo(3,4’-bipyridine)-5-carboxamide)

F0C051 [80047-24-1] $487

1444004 Minocycline Hydrochloride (200 mg) I0C178 H-3 (04/04)

H-2 (07/02)

[13614-98-7] $156

1444208 Minoxidil (125 mg) H1C168 H (03/04)

G (05/99)

[38304-91-5] $124

1444707 Mitomycin (50 mg) K J (07/01) [50-07-7] $479

1445007 Mitotane (500 mg) G0C044 F (07/04) [53-19-0] $156

1445200 Mitoxantrone Hydrochloride (400 mg) H G (03/01) [70476-82-3] $498

1445222 Mitoxantrone Related Compound A Hydrochloride (30 mg) (8-amino-

1,4-dihydroxy-5[[2-[(2-hydroxyethyl)amino]ethyl]amino]-9,10-anthrace-

nedione Hydrochloride)

F-1 (07/04)

F (03/01)

n/f $208

1445459 Molindone Hydrochloride (500 mg) F [15622-65-8] $156

1445470 Mometasone Furoate (200 mg) G0B073 F-1 (04/03)

F (02/01)

[83919-23-7] $156

1445481 Monensin Sodium (200 mg) F0B293 [22373-78-0] $156

1445506 Monobenzone (200 mg) F [103-16-2] $156

1445801 Mono- and Di-acetylated Monoglycerides (200 mg) F [68990-54-5] $156

1446000 Monoglycerides (125 mg) H [68990-53-4] $124

1446804 Monostearyl Maleate (100 mg) G F-2 (04/00) [2424-62-6] $487

1446950 Moricizine Hydrochloride (100 mg) F [29560-58-5] $156

1447002 Morphine Monohydrate CII (50 mg) (AS) G [6009-81-0] $207

1448005 Morphine Sulfate CII (500 mg) L0B056 K (06/03)

J-1 (07/00)

[6211-15-0] $332

1448504 Moxalactam Disodium (500 mg) F-1 [64953-12-4] $156

1448901 Mupirocin (50 mg) F-1 F (03/02) [12650-69-0] $156

1448923 Mupirocin Lithium (100 mg) G F (02/01) [73346-79-9] $156

1449008 Myristyl Alcohol (1 g) G F (02/02) [112-72-1] $156

1449518 Nabumetone (200 mg) F0C072 [42924-53-8] $156

1449700 Nadolol (200 mg) F-3 F-2 (04/02) [42200-33-9] $156

1450007 Nafcillin Sodium (200 mg) H [7177-50-6] $156

1450404 Naftifine Hydrochloride (200 mg) F [65473-14-5] $156

1451000 Nalidixic Acid (200 mg) G [389-08-2] $156
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1452002 Nalorphine Hydrochloride CIII (250 mg) I [57-29-4] $207

1453005 Naloxone (125 mg) L0B124 K-1 (12/02)

K (07/01)

[465-65-6] $124

1453504 Naltrexone (200 mg) H0C150 G1B039 (03/04)

G (02/03)

[16590-41-3] $156

1453526 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-noroxy-

morphone Hydrochloride)

F n/f $207

1454008 Nandrolone CIII (50 mg) F-3 [434-22-0] $560

1455000 Nandrolone Decanoate CIII (250 mg) I [360-70-3] $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H [62-90-8] $207

1457006 Naphazoline Hydrochloride (200 mg) K [550-99-2] $156

1457301 Naproxen (200 mg) I-1 I (03/03)

H-1 (01/01)

[22204-53-1] $156

1457403 Naproxen Sodium (200 mg) I [26159-34-2] $156

1457505 Natamycin (200 mg) I H (11/99) [7681-93-8] $156

1458009 Neomycin Sulfate (200 mg) L-2 L-1 (09/01)

L (02/99)

[1405-10-3] $156

1459001 Neostigmine Bromide (200 mg) G [114-80-7] $156

1460000 Neostigmine Methylsulfate (200 mg) I H (07/00) [51-60-5] $156

1460500 Netilmicin Sulfate (500 mg) H G (05/02) [56391-57-2] $156

1461003 Niacin (200 mg) H-1 [59-67-6] $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 M (02/01) [98-92-0] $156

1463304 Nicotine Bitartrate Dihydrate (500 mg) G F (05/99) [6019-06-3] $156

1463508 Nifedipine (125 mg) J0B243 I-1 (04/04) [21829-25-4] $124

1463600 Nifedipine Nitrophenylpyridine Analog (25 mg) K J (04/01) n/f $487

1463701 Nifedipine Nitrosophenylpyridine Analog (25 mg) K J (07/02) n/f $487

1464001 Nitrofurantoin (500 mg) J I-1 (11/02) [67-20-9] $156

1465004 Nitrofurazone (200 mg) H-1 H (09/01) [59-87-0] $156

1465503 Nitrofurfural Diacetate (100 mg) F-1 [92-55-7] $487

1466007 Nitrofurazone Related Compound A (500 mg) (5-Nitro-2-furfuraldazine) H0B100 G (07/03) n/f $487

1466506 Diluted Nitroglycerin (5 ampules, approx. 200 mg of a 0.948% solution

in propylene glycol each)

G [55-63-0] $156

1467804 Nizatidine (200 mg) G F-1 (06/00) [76963-41-2] $156

1467950 Nonoxynol 9 (0.5 mL) H-1 H (03/02) [26027-38-3] $156

1468002 Nonoxynol 10 (200 mg) F [26027-38-3] $156

1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-ben-

zodiazepin-2-one)

H1B035 H (03/03)

G (03/00)

[1088-11-5] $560

1468501 Norepinephrine Bitartrate (125 mg) H [69815-49-2] $124

1469005 Norethindrone (200 mg) J1B065 J-1 (05/03)

J (07/02)

I-1 (03/01)

[68-22-4] $156

1470004 Norethindrone Acetate (100 mg) J0B072 I (04/03)

H (06/99)

[51-98-9] $156

1471007 Norethynodrel (200 mg) G [68-23-5] $156

1471506 Norfloxacin (200 mg) H G (04/01) [70458-96-7] $156

1471914 Norgestimate (200 mg) F0C086 [35189-28-7] $156

1472000 Norgestrel (125 mg) J0C269 I (07/04)

H (05/99)

[6533-00-2] $124

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 2 H (11/04) n/f $560

1474005 Nortriptyline Hydrochloride (200 mg) I H (04/00) [894-71-3] $156

1474504 Noscapine (500 mg) G [128-62-1] $156
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1475008 Novobiocin (200 mg) G-2 [303-81-1] $156

1476000 Nylidrin Hydrochloride (200 mg) F-2 [849-55-8] $156

1477003 Nystatin (200 mg) N1B004 N (01/03) [1400-61-9] $156

1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate) G0C024 F0B032 (12/03) [5466-77-3] $156

1477411 Octocrylene (500 mg) G0C211 F0B104 (05/04) [6197-30-4] $156

1477502 Octoxynol 9 (200 mg) G F-2 (07/00) [9002-93-1] $156

1477808 Octyldodecanol (200 mg) G F-1 (07/99) [5333-42-6] $156

1477943 Octyl Salicylate (400 mg) F0B091 [118-60-5] $156

1478108 Ofloxacin (200 mg) F-2 F-1 (08/02) [82419-36-1] $156

1478505 Omeprazole (200 mg) H1B211 H (05/04)

G-1 (04/02)

G (09/01)

[73590-58-6] $156

1478582 Ondansetron Hydrochloride (300 mg) F0C222 [103639-04-9] $208

1478593 Ondansetron Related Compound A (50 mg) (3[(Dimethylamino)-

methyl]-1,2,3,9-tetrahydro-9-methyl-4H-carbazol-4-one hydrochloride)

F0C191 [119812-29-2] $487

1478618 Ondansetron Related Compound C (50 mg) (1,2,3,9-Tetrahydro-9-

methyl-4H-carbazol-4-one)

F0C251 [27397-31-1] $487

1478629 Ondansetron Related Compound D (50 mg) (1,2,3,9-Tetrahydro-9-

methyl-3-methylene-4H-carbazol-4-one)

F0C226 n/f $487

1479009 Orphenadrine Citrate (200 mg) G F-4 (05/02) [4682-36-4] $156

1481000 Oxacillin Sodium (200 mg) J I (03/02) [7240-38-2] $156

1481500 Oxamniquine (200 mg) F [21738-42-1] $156

1481703 Oxamniquine Related Compound A (25 mg) (1,2,3,4-tetrahydro-2-

isopropylaminomethyl-7-nitro-6-quinolinemethyl methanesulfonate)

F n/f $487

1481805 Oxamniquine Related Compound B (25 mg) (1,2,3,4-tetrahydro-2-

isopropylaminomethyl-5-nitro-6-quinolinemethanol)

F n/f $487

1482003 Oxandrolone CIII (50 mg) G0B220 F-4 (07/03) [53-39-4] $207

1482207 Oxaprozin (200 mg) F0C115 [21256-18-8] $156

1483006 Oxazepam CIV (200 mg) G-1 G (12/00) [604-75-1] $207

1483301 Oxfendazole (200 mg) F0C128 [53716-50-0] $156

1483505 Oxprenolol Hydrochloride (200 mg) H [6452-73-9] $156

1484009 Oxtriphylline (500 mg) G [4499-40-5] $156

1485001 Oxybenzone (150 mg) H0B263 G (11/03)

F-2 (12/99)

[131-57-7] $156

1485103 Oxybutynin Chloride (200 mg) G-1 G (11/02) [1508-65-2] $156

1485114 Oxybutynin Related Compound A (100 mg) (Phenylcyclohexylglycolic

Acid)

G F-2 (01/00) [4335-77-7] $487

1485191 Oxycodone CII (200 mg) I0B046 H (01/03)

G-1 (01/01)

[76-42-6] $207

1486004 Oxymetazoline Hydrochloride (200 mg) I [2315-02-8] $156

1487007 Oxymetholone CIII (200 mg) G1B247 G (10/03) [434-07-1] $207

1488000 Oxymorphone CII (500 mg) H0B214 G (03/03) [76-41-5] $207

1489002 Oxyphenbutazone (1 g) H [7081-38-1] $156

1490103 Oxyquinoline Sulfate (200 mg) F-1 F (07/02) [134-31-6] $156

1491004 Oxytetracycline (200 mg) I-1 [6153-64-6] $156

1491300 Oxytocin (5 vials, 46 USP units per vial) F [50-56-6] $156

1491332 Paclitaxel (200 mg) F0C180 [33069-62-4] $1,508

1491343 Paclitaxel Related Compound A (20 mg) (Cephalomannine) F0C179 [71610-00-9] $754

1491354 Paclitaxel Related Compound B (20 mg) (10-Deacetyl-7-epipaclitaxel) F0C181 nf $754

1491503 Padimate O (300 mg) H0B154 G (04/03) [21245-02-3] $156
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1492007 Palmitic Acid (500 mg) I [57-10-3] $156

1493000 Pamoic Acid (250 mg) G-4 G-3 (01/03) [130-85-8] $156

1494057 Pancreatin Amylase and Protease (2 g) I H (10/00) [8049-47-6] $156

1494079 Pancreatin Lipase (2 g) I H-1 (03/01) [8049-47-6] $156

1494501 Panthenol, Racemic (200 mg) G F-1 (02/00) [16485-10-2] $156

1494807 Pantolactone (500 mg) F [599-04-2] $487

1495005 Papain (1 g) H G (12/01) [9001-73-4] $156

1496008 Papaverine Hydrochloride (200 mg) H [61-25-6] $156

1497000 Paramethadione (500 mg) G [115-67-3] $156

1498003 Paramethasone Acetate (200 mg) G F-1 (05/01) [1597-82-6] $156

1498706 Parbendazole (200 mg) F [14255-87-9] $156

1499006 Pargyline Hydrochloride (200 mg) F-1 [306-07-0] $156

1500003 Paromomycin Sulfate (125 mg) G F-3 (01/01) [1263-89-4] $156

1500218 Paroxetine Hydrochloride (500 mg) F0B288 (09/04) [110429-35-1] $156

1500229 Paroxetine Related Compound A (20 mg) (trans-4-(p-methoxyphenyl)-

3-[(3,4-methylenedioxy)phenoxy]methylpiperidine Hydrochloride)

F0B172 n/f $487

1500230 Paroxetine Related Compound B (20 mg) (trans-4-phenyl-3-([(3,4-

methylenedioxy)phenoxy]methylpiperidine acetate)

F0B189 n/f $487

1500240 Paroxetine Related Compound C (25 mg) ((+)-trans-Paroxetine

hydrochloride)

F0B192 [130855-30-0] $487

1500251 Paroxetine Related Compound D (15 mg) ((-)-cis-Paroxetine

hydrochloride)

F0C228 n/f $487

1500400 Parthenolide (25 mg) F [20554-84-1] $156

1500502 Particle Count Set (2 blanks and 2 suspensions) I H (09/02) n/f $487

1500808 Penbutolol Sulfate (200 mg) F [38363-32-5] $156

1501006 Penicillamine (200 mg) H1B164 H (01/04) [52-67-5] $156

1501108 Penicillamine Disulfide (100 mg) H G (07/00) [20902-45-8] $487

1502009 Penicillin G Benzathine (200 mg) J [41372-02-5] $156

1502508 Penicillin G Potassium (200 mg) I H (02/99) [113-98-4] $156

1502552 Penicillin G Procaine (200 mg) G0C271 2 F-1 (08/04)

F (03/99)

[6130-64-9] $156

1502701 Penicillin G Sodium (200 mg) L-3 L-2 (09/01) [69-57-8] $156

1504489 Penicillin V (200 mg) F [87-08-1] $156

1504503 Penicillin V Potassium (200 mg) H0C213 G-1 (06/04)

G (06/00)

[132-98-9] $156

1505007 Pentazocine CIV (500 mg) H G-1 (11/00) [359-83-1] $207

1505506 Pentetic Acid (100 mg) F-1 F (09/01) [67-43-6] $156

1507002 Pentobarbital CII (200 mg) H3C144 H-2 (07/04)

H-1 (08/02)

[76-74-4] $207

1508901 Pentoxifylline (200 mg) F0B202 [6493-05-6] $156

1510007 Pepsin (5 g) F-2 [9001-75-6] $156

1510801 Perflubron (0.5 mL) G0C103 F (04/04) [423-55-2] $156

1510845 Pergolide Mesylate (200 mg) F1C225 F (07/04) [66104-23-2] $194

1510867 Pergolide Sulfoxide (50 mg) F0B014 [72822-01-6] $194

1511000 Perphenazine (200 mg) J0B249 I (10/03) [58-39-9] $156

1511203 Perphenazine Sulfoxide (100 mg) G-1 G (07/02) [10078-25-8] $487

1512002 Phenacemide (250 mg) F [63-98-9] $156

1513005 Phenacetin (500 mg) H-1 H (09/00) [62-44-2] $156

1514008 Phenacetin Melting Point Standard (500 mg) (Approximately

135 degrees)

H3A009 H-2 (02/03)

H-1 (06/01)

[62-44-2] $92
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1515000 Phenazopyridine Hydrochloride (200 mg) G-4 [136-40-3] $156

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 G (12/02) [956-90-1] $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G F (01/01) [50-58-8] $207

1517006 Phenelzine Sulfate (200 mg) G F-1 (04/02) [156-51-4] $156

1517301 D-Phenethicillin Potassium (200 mg) F n/f $487

1517607 L-Phenethicillin Potassium (200 mg) F n/f $156

1520000 Phenformin Hydrochloride (200 mg) G [834-28-6] $156

1522006 Phenindione (250 mg) F [83-12-5] $156

1522301 Pheniramine Maleate (100 mg) F1C342 2 F (08/04) [132-20-7] $156

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 [1707-14-8] $207

1524001 Phenobarbital CIV (200 mg) J [50-06-6] $207

1524908 Phenolphthalein (250 mg) F-3 [77-09-8] $156

1525004 Phenolsulfonphthalein (100 mg) F-2 [143-74-8] $156

1526007 Phenoxybenzamine Hydrochloride (250 mg) G [63-92-3] $156

1527000 Phenprocoumon (200 mg) DISCONTINUED F-1 (02/04) [435-97-2] $156

1528002 Phensuximide (500 mg) G F-1 (03/01) [86-34-0] $156

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 G (08/03) [1197-21-3] $207

1529005 Phentolamine Hydrochloride (300 mg) F [73-05-2] $156

1530004 Phentolamine Mesylate (200 mg) I [65-28-1] $156

1530503 L-Phenylalanine (200 mg) H G (02/02) [63-91-2] $156

1530809 Phenylbenzimidazole Sulfonic Acid (200 mg) F [27503-81-7] $156

1531007 Phenylbutazone (250 mg) J0A008 I-1 (02/03) [50-33-9] $156

1533002 Phenylephrine Hydrochloride (125 mg) K J (02/99) [61-76-7] $124

1533308 5-Phenylhydantoin (100 mg) F [89-24-7] $487

1533851 Phenylpropanediol (100 mg) F n/f $487

1533909 Phenylpropanolamine Bitartrate (100 mg) (List Chemical) F [67244-90-0] $156

1534005 Phenylpropanolamine Hydrochloride (250 mg) (List Chemical) J I (02/02) [154-41-6] $156

1535008 Phenytoin (200 mg) I2B233 I-1 (03/04)

I (04/01)

[57-41-0] $156

1535507 Phenytoin Sodium (200 mg) H G (05/99) [630-93-3] $156

1535019 Phenytoin Related Compound A (50 mg) (2,2-Diphenylglycine) F0C155 [3060-50-2] $487

1535020 Phenytoin Related Compound B (50 mg) (alpha-((aminocarbonyl)ami-

no)-alpha-phenyl benzeneacetic acid)

F0C157 1 [6802-95-5] $487

1535700 Phosphated Riboflavin (100 mg) G1B286 G (07/04) [6184-17-4] $124

1537003 Physostigmine Salicylate (200 mg) H-1 H (06/00) [57-64-7] $156

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 M-1 (07/04)

M (09/01)

[84-80-0] $156

1538505 Pilocarpine (300 mg) F [92-13-7] $156

1538902 Pilocarpine Hydrochloride (200 mg) H [54-71-7] $156

1539009 Pilocarpine Nitrate (200 mg) I [148-72-1] $156

1539508 Pimozide (200 mg) G [2062-78-4] $156

1539701 Pindolol (200 mg) H-1 [13523-86-9] $156

1541000 Piperacetazine (250 mg) F [3819-00-9] $156

1541500 Piperacillin (500 mg) H [66258-76-2] $156

1541703 Piperazine Adipate (200 mg) F [142-88-1] $156

1541805 Piperazine Citrate (200 mg) F [144-29-6] $156

1541907 Piperazine Dihydrochloride (200 mg) F [142-64-3] $156

1542003 Piperazine Phosphate (200 mg) F [14538-56-8] $156

1543006 Piperidolate Hydrochloride (200 mg) F [129-77-1] $156
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1544508 Piroxicam (200 mg) H G (01/99) [36322-90-4] $156

1545205 Plicamycin (50 mg) H G (04/00) [18378-89-7] $479

1545409 Polacrilex Resin (100 mg) F n/f $156

1545500 Polacrilin Potassium (200 mg) F-2 F-1 (09/00) n/f $156

1546106 Poloxalene (500 mg) F0C009 [9003-11-6] $156

1546300 Polydimethylsiloxane (500 mg) H0C020 G-5 (05/04)

G-4 (06/01)

[9016-00-6] $156

1546707 Polyethylene, High Density (3 strips) G F-1 (04/01) [9002-88-4] $156

1546809 Polyethylene, Low Density (3 strips) G1B166 G (06/04)

F-2 (12/99)

[9002-88-4] $156

1546853 Polyethylene Oxide (100 mg) F-1 [25322-68-3] $156

1546900 Polyethylene Terephthalate (PET) (3 Strips) F [25038-59-9] $156

1546922 Polyethylene Terephthalate G (PETG) (3 Strips) F [25640-14-6] $156

1547007 Polymyxin B Sulfate (200 mg) K J-1 (09/99) [1405-20-5] $156

1547404 Polyoxyl 50 Stearate (200 mg) F [9004-99-3] $156

1547903 Polyoxyl 40 Stearate (200 mg) F-2 F-1 (05/00) [9004-99-3] $156

1548000 Polythiazide (200 mg) F-1 [346-18-9] $156

1550001 Potassium Gluconate (200 mg) H0C064 G (06/04) [299-27-4] $156

1551004 Potassium Guaiacolsulfonate (500 mg) J0B292 I-1 (07/03)

I (11/00)

[78247-49-1] $156

1551150 Potassium Sucrose Octasulfate (300 mg) I0B283 H0B119 (04/04)

G-1 (04/03)

G (02/01)

[76578-81-9] $156

1551300 Potassium Trichloroammineplatinate (20 mg) H0B149 G-1 (01/03)

G (07/99)

[13820-91-2] $487

1551503 Povidone (100 mg) F-1 F (11/01) [9003-39-8] $156

1553000 Pralidoxime Chloride (200 mg) G-2 G-1 (03/01)

G (08/99)

[51-15-0] $156

1554002 Pramoxine Hydrochloride (500 mg) I H (11/02) [637-58-1] $156

1554501 Prazepam CIV (500 mg) G0C066 F-1 (11/02) [2955-38-6] $207

1554603 Praziquantel (200 mg) G F-3 (07/02)

F-2 (09/00)

[55268-74-1] $156

1554658 Praziquantel Related Compound A (50 mg) (2-benzoyl-1,2,3,6,7,11b-

hexahydro-4 H-pyrazino [2,1-a]isoquinolin-4-one)

F-1 n/f $487

1554669 Praziquantel Related Compound B (50 mg) (2-(cyclohexylcarbonyl)-

2,3,6,7-tetrahydro-4 H-pyrazino [2,1-a]isoquinolin-4-one)

F-2 F-1 (06/00) n/f $487

1554670 Praziquantel Related Compound C (50 mg) (2-(N-formylhexahydrohip-

puroyl-1,2,3,4-tetrahydroisoquinolin-1-one)

F-2 F-1 (06/00) n/f $487

1554705 Prazosin Hydrochloride (500 mg) G-1 G (02/01) [19237-84-4] $156

1555005 Prednisolone (200 mg) M L-1 (04/02) [50-24-8] $156

1556008 Prednisolone Acetate (200 mg) J I-1 (02/02) [52-21-1] $156

1556507 Prednisolone Hemisuccinate (125 mg) H-1 H (02/99) [2920-86-7] $124

1558003 Prednisolone Tebutate (200 mg) F [7681-14-3] $156

1559006 Prednisone (250 mg) L K-1 (01/02)

K (02/00)

[53-03-2] $156

1559505 Prednisone Tablets (Dissolution Calibrator, Disintegrating) (30 tablets) O0C056 N (06/04)

M (09/02)

L (11/00)

[53-03-2] $180

1561008 Prilocaine Hydrochloride (200 mg) F3B215 2,4 F-2 (03/04) [1786-81-8] $156

1561507 Primaquine Phosphate (200 mg) F-1 [63-45-6] $156

1562000 Primidone (200 mg) G F-6 (04/99) [125-33-7] $156
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1563003 Probenecid (200 mg) I0A011 H-1 (03/03) [57-66-9] $156

1563309 Probucol (200 mg) G F-1 (01/02) [23288-49-5] $156

1563320 Probucol Related Compound A (25 mg) (2,2’,6,6’-tetra-tert-butyldiphe-

noquinone)

F-1 n/f $487

1563331 Probucol Related Compound B (25 mg) (4,4’-dithio-bis(2,6-di-tert-

butylphenol))

F-2 F-1 (08/03) n/f $487

1563342 Probucol Related Compound C (25 mg) (4-[(3,5-di-tert-butyl-2-hy-

droxyphenylthio)isopropylidenethio]-2,6-di-tert-butylphenol)

F-2 F-1 (05/00) n/f $487

1563502 Procainamide Hydrochloride (200 mg) H1B117 H (04/03) [614-39-1] $156

1564006 Procaine Hydrochloride (200 mg) H [51-05-8] $156

1565009 Procarbazine Hydrochloride (200 mg) F [366-70-1] $156

1566001 Prochlorperazine Maleate (200 mg) H-1 [84-02-6] $156

1567004 Procyclidine Hydrochloride (200 mg) G [1508-76-5] $156

1568007 Progesterone (200 mg) H-5 H-4 (07/02) [57-83-0] $124

1568506 L-Proline (200 mg) F-2 F-1 (01/02) [147-85-3] $156

1569000 Promazine Hydrochloride (200 mg) H0B261 G (10/03) [53-60-1] $156

1570009 Promethazine Hydrochloride (500 mg) K J-1 (10/00) [58-33-3] $156

1570304 Propafenone Hydrochloride (200 mg) G F-1 (01/01) [34183-22-7] $156

1570508 Propantheline Bromide (200 mg) I0A019 H (11/02) [50-34-0] $156

1329505 Propantheline Bromide Related Compound A (50 mg) (9-Hydroxypro-

pantheline bromide)

G0B258 F-1 (12/03) n/f $487

1571001 Proparacaine Hydrochloride (200 mg) G [5875-06-9] $156

1573007 Propoxycaine Hydrochloride (200 mg) F [550-83-4] $156

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 2 K (09/04) [1639-60-7] $207

1575002 Propoxyphene Napsylate CII (1 g) H [26570-10-5] $207

1575206 Propoxyphene Related Compound A (50 mg) (alpha-d-4-dimethyl-

amino-1,2-diphenyl-3-methyl-2-butanol Hydrochloride)

G-5 n/f $487

1576005 Propranolol Hydrochloride (200 mg) H-1 H (09/01) [318-98-9] $156

1576504 Propylene Carbonate (200 mg) F [108-32-7] $156

1576708 Propylene Glycol (1 mL) I0C022 H (03/04)

G (02/99)

[57-55-6] $156

1576720 Propylene Glycol Diacetate (250 mg) F [623-84-7] $156

1576800 Propyl Gallate (200 mg) G-1 G (01/03) [121-79-9] $156

1577008 Propylparaben (200 mg) I H (02/00) [94-13-3] $156

1578000 Propylthiouracil (200 mg) G F-1 (01/00) [51-52-5] $156

1578500 Prostaglandin A1 (25 mg) H0B108 G (04/03) [14152-28-4] $529

1580002 Protriptyline Hydrochloride (200 mg) F-1 [1225-55-4] $156

1581005 Pseudoephedrine Hydrochloride (125 mg) (List Chemical) J1B203 J (01/04)

I (05/02)

[345-78-8] $124

1581504 Pseudoephedrine Sulfate (200 mg) (List Chemical) G1C135 G (06/04)

F-2 (05/02)

[7460-12-0] $156

1584003 Pyrantel Pamoate (1 g) I H-1 (04/00) [22204-24-6] $156

1585006 Pyrazinamide (200 mg) G F-2 (02/00) [98-96-4] $156

1586009 Pyridostigmine Bromide (200 mg) H [101-26-8] $156

1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P O-1 (04/00) [58-56-0] $156

1588004 Pyrilamine Maleate (200 mg) I0B276 H (12/03) [59-33-6] $156

1589007 Pyrimethamine (200 mg) H G (07/02) [58-14-0] $156

1592001 Pyrvinium Pamoate (500 mg) G [3546-41-6] $156

1592205 Quazepam CIV (200 mg) F [36735-22-5] $207
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1592227 Quazepam Related Compound A (30 mg) (7-Chloro-1-(2,2,2-triflu-

oroethyl)-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-benzodiazepine-2-one)

F n/f $487

1592409 Quercetin (500 mg) F0B015 [6151-25-3] $156

1593004 Quinacrine Hydrochloride (200 mg) F-1 [6151-30-0] $156

1593412 Quinapril Related Compound A (50 mg) (Ethyl[3S-[2(R*),3a,11a beta]]-

1,3,4,6,11,11a-hexahydro-3-methyl-1,4-dioxo-alpha-(2-phenylethyl)-

2H-pyrazino[1,2-b]isoquinoline-2-acetate)

F0C114 [103733-49-9] $487

1593423 Quinapril Related Compound B (50 mg) (3-Isoquinolinecarboxylic acid,

2-[2-[(1-carboxy-3-phenylpropyl)amino]-1-oxopropyl]-1,2,3,4-tetra-

hydro-,[3S-[2[R*(R*)],3R*]]-)

F0C116 [85441-60-7] $487

1594007 Quinethazone (1.5 g) G [73-49-4] $156

1594506 Quinic Acid (200 mg) F [77-95-2] $156

1595000 Quinidine Gluconate (200 mg) H1A028 H (04/03) [7054-25-3] $156

1595509 Quinidine Sulfate (500 mg) H-1 H (12/99) [6591-63-5] $156

1596807 Quinine Hydrochloride Dihydrate (1 g) F0C108 [6119-47-7] $156

1597005 Quinine Sulfate (200 mg) H [6119-70-6] $156

1597504 Quininone (50 mg) H0B034 2,4 G-1 (03/04) [84-31-1] $487

1598008 3-Quinuclidinyl Benzilate (25 mg) H G (11/01) [6581-06-2] $515

1598303 Ramipril (200 mg) F0C099 [87333-19-5] $156

1598314 Ramipril Related Compound A (20 mg) ((2S,3aS,6aS)-1-[(S)2-[[(S)1-

(methoxycarbonyl)-3-phenylpropyl]amino]-1-oxopropyl]-octahydrocyclo-

penta[b]pyrrole-2-carboxylic acid)

F0C100 [91224-69-0] $487

1598405 Ranitidine Hydrochloride (200 mg) H0B268 G (01/04) [66357-59-3] $156

1598507 Ranitidine Related Compound A (50 mg) (5-[[(2-aminoethyl)thio]-

methyl]-N,N-dimethyl-2-furanmethanamine hemifumarate)

H1B137 H (01/04)

G (01/01)

[91224-69-0] $487

1598609 Ranitidine Related Compound B (50 mg) (N,N’-bis[2-[[[5-[(dimethyl-

amino)methyl]-2-furanyl]methyl]thio]ethyl]-2-nitro-1,1-ethenediamine)

G F-4 (04/02) [72126-78-4] $487

1598700 Ranitidine Related Compound C (50 mg) (N-[2-[[[5-[(dimethylamino)-

methyl]-2-furanyl]methyl]sulfinyl]ethyl]-N-methyl-2-nitro-1,1-ethenedia-

mine)

I1B136 I (01/04)

H (05/01)

[73851-70-4] $487

1599000 Rauwolfia Serpentina (15 g) G [8063-17-0] $156

1599500 Powdered Red Clover Extract (500 mg) F0C188 n/f $260

1600813 Repaglinide (200 mg) F0B265 [135062-02-1] $156

1600824 Repaglinide Related Compound A (50 mg) ((S)-3-Methyl-1-[2-(1-piper-

idinyl)phenyl]butylamine, N-acetyl-L-glutamate salt)

F0B267 n/f $487

1600835 Repaglinide Related Compound B (50 mg) (3-Ethoxy-4-ethoxycarbo-

nyl-phenylacetic acid)

F0B269 [99469-99-5] $487

1600846 Repaglinide Related Compound C (25 mg) ((S)-2-Ethoxy-4-[2-[[2-

phenyl-1-[2-(1-piperidinyl)phenyl]ethyl]amino]-2-oxoethyl] benzoic acid)

F0B271 [107362-12-9] $487

1601000 Reserpine (200 mg) O0C106 N (06/03) [50-55-5] $156

1602003 Resorcinol (200 mg) H-1 H (04/01) [108-46-3] $156

1602706 Ribavirin (200 mg) H G (08/01) [36791-04-5] $289

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 2 M-1 (09/04)

M (11/00)

[83-88-5] $156

1603800 Rifabutin (50 mg) G0B040 F (11/02) [72559-06-9] $156

1604009 Rifampin (300 mg) J I (09/00) [13292-46-1] $156

1604202 Rifampin Quinone (50 mg) H G (12/01) [13983-13-6] $156

1604508 Rimantadine Hydrochloride (300 mg) F0C266 1 [1501-84-4] $156

1604600 Rimexolone (100 mg) F [49697-38-3] $156

1604701 Ritodrine Hydrochloride (200 mg) G-1 [23239-51-2] $156

1606208 Roxarsone (200 mg) F [121-19-7] $156

1606503 Rutin (100 mg) F [153-18-4] $156
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1607007 Saccharin (200 mg) G-3 G-2 (12/01) [81-07-2] $156

1608000 Salicylamide (200 mg) F-4 F-3 (05/03) [65-45-2] $156

1609002 Salicylic Acid (125 mg) J2B147 7 J-1 (10/03)

J (10/02)

I (07/99)

[69-72-7] $124

1609501 Salicylic Acid Tablets (Dissolution Calibrator, Non-disintegrating)

(33 tablets)

O N (02/02) [69-72-7] $156

1609807 Salsalate (125 mg) G [552-94-3] $124

1609829 Saquinavir Mesylate (200 mg) F0B008 [149845-06-7] $156

1609831 Saquinavir Related Compound A (25 mg) (N-tert-butyl-decahydro-2-

[2(R)-hydroxy-4-phenyl-3(S)-[[N-(2-quinolylcarbonyl)-D-asparaginyl]-

amino]butyl]-(4aS,8aS)-isoquinoline-3(S)-carboxamide)

F0B009 n/f $487

1610001 Scopolamine Hydrobromide (250 mg) J0B051 I-1 (01/03) [6533-68-2] $156

1610090 Scopoletin (20 mg) F0C329 1 [92-61-5] $156

1611004 Secobarbital CII (200 mg) H [76-73-3] $207

1611900 Selegiline Hydrochloride (200 mg) G [14611-52-0] $156

1611955 Selenomethionine (100 mg) F0B006 [1464-42-2] $156

1612007 Sennosides (250 mg) H1B223 H (04/04) [81-27-6] (A)

[128-57-4] (B)

$156

1612506 L-Serine (200 mg) G F-3 (11/00) [56-45-1] $156

1612540 Sevoflurane (1 mL) F0C219 [28523-86-6] $156

1612550 Sevoflurane Related Compound A (0.2 mL) (1,1,3,3,3-Pentafluoroiso-

propenyl fluoromethyl ether)

F0C261 [58109-34-5] $487

1612608 Silver Sulfadiazine (200 mg) I H (04/01) [22199-08-2] $156

1612630 Silybin (50 mg) F [22888-70-6] $156

1612641 Silydianin (20 mg) F [29782-68-1] $156

1612652 Simethicone (50 g) G F (07/00) [8050-81-5] $156

1612700 Simvastatin (200 mg) H1B093 H (07/03)

G (02/02)

F-1 (05/99)

[79902-63-9] $156

1612801 Sisomicin Sulfate (500 mg) I0C238 H (04/04)

G (10/00)

[53179-09-2] $156

1613509 Sodium Ascorbate (200 mg) G-1 [134-03-2] $156

1613600 Sodium Butyrate (25 mg) F [156-54-7] $156

1614002 Sodium Fluoride (1 g) H-1 H (05/01) [7681-49-4] $156

1614308 Sodium Lactate (200 mg) H G (06/00) [867-56-1] $156

1614501 Sodium Nitroprusside (500 mg) H G (11/99) [13755-38-9] $156

1614603 Sodium Propionate (200 mg) F-1 F (03/02) [6700-17-0] $156

1614669 Sodium Starch Glycolate (400 mg) F0C087 [9063-38-1] $156

1614705 Sodium Stearyl Fumarate (200 mg) G F-2 (05/01) [4070-80-8] $156

1616008 1,4-Sorbitan (200 mg) I0A003 H (04/03)

G (02/00)

[27299-12-3] $156

1617000 Sorbitol (125 mg) H1B139 H (01/04) [50-70-4] $124

1617408 Sotalol Hydrochloride (300 mg) F0C234 [959-24-0] $182

1617419 Sotalol Related Compound A (50 mg) (N-[4-[[(1-Methylethyl)amino]-

acetyl]phenyl]methanesulfonamide monohydrochloride)

F0C235 n/f $487

1617420 Sotalol Related Compound B (50 mg) (N-(4-Formylphenyl)methane-

sulfonamide)

F0C236 n/f $487

1617430 Sotalol Related Compound C (50 mg) (N-[4-[2-[(1-Methylethyl)-

amino]ethyl]phenyl]methanesulfonamide hydrochloride)

F0C237 n/f $487

1618003 Spectinomycin Hydrochloride (200 mg) F-2 [22189-32-8] $156
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1619006 Spironolactone (125 mg) J-1 [52-01-7] $124

1619505 Squalane (500 mg) G-1 [111-01-3] $156

1620005 Stanozolol CIII (200 mg) F-3 F-2 (02/01) [10418-03-8] $207

1621008 Stearic Acid (500 mg) J I (10/01) [57-11-4] $156

1621507 Stearoyl Polyoxyglycerides (100 mg) F0C286 n/f $156

1622000 Stearyl Alcohol (125 mg) H-1 H (09/99) [112-92-5] $124

1623003 Streptomycin Sulfate (200 mg) J0B195 I (04/03) [3810-74-0] $156

1623502 Succinylcholine Chloride (500 mg) H [71-27-2] $156

1623604 Succinylmonocholine Chloride (150 mg) G F-1 (02/01) n/f $487

1623626 Sucralose (400 mg) G0B028 F (04/03) [56038-13-2] $156

1623637 Sucrose (100 mg) H0B002 G-1 (03/03)

G (05/99)

[57-50-1] $156

1623648 Sufentanil Citrate CII (25 mg) H0B208 G (05/03)

F-1 (04/02)

F (09/99)

[60561-17-3] $207

1623670 Sulbactam (250 mg) G F-1 (05/00) [68373-14-8] $156

1623681 Sulconazole Nitrate (200 mg) F-1 F (05/02) [61318-91-0] $156

1623706 Sulfabenzamide (200 mg) G [127-71-9] $156

1623808 Sulfacetamide (300 mg) G-1 [144-80-9] $156

1624006 Sulfacetamide Sodium (500 mg) I1B318 2 I (09/04)

H (08/01)

[6209-17-2] $156

1624505 Sulfachlorpyridazine (200 mg) F [80-32-0] $156

1625009 Sulfadiazine (200 mg) J 2,4 I (03/04) [68-35-9] $156

1626001 Sulfadimethoxine (200 mg) F-3 F-2 (03/99) [122-11-2] $156

1626500 Sulfadoxine (200 mg) F-2 F-1 (07/02) [2447-57-6] $156

1628007 Sulfamerazine (1 g) H [127-79-7] $156

1629000 Sulfamethazine (1 g) G-3 [57-68-1] $156

1630009 Sulfamethizole (200 mg) F-3 F-2 (01/03) [144-82-1] $156

1631001 Sulfamethoxazole (200 mg) I-1 I (04/02) [723-46-6] $156

1631500 Sulfamethoxazole N4-glucoside (25 mg) H G (11/01) n/f $487

1632004 Sulfanilamide (5 g) O0B047 N (01/04) [63-74-1] $156

1633007 Sulfanilamide Melting Point Standard (500 mg) (Approximately

165 degrees)

K0B133 J-1 (03/04)

J (09/99)

[63-74-1] $75

1633506 Sulfanilic Acid (200 mg) G F-2 (09/00) [121-57-3] $487

1634000 Sulfapyridine (200 mg) I0B298 H (07/04) [144-83-2] $156

1635002 Sulfapyridine Melting Point Standard (1 g) (Approximately

191 degrees)

J I (07/00) [144-83-2] $92

1635206 Sulfaquinoxaline (200 mg) F0A005 [59-40-5] $156

1636005 Sulfasalazine (125 mg) G-2 G-1 (06/99) [599-79-1] $124

1636504 Sulfathiazole (350 mg) H G (08/00) [72-14-0] $156

1637008 Sulfinpyrazone (200 mg) G [57-96-5] $156

1638000 Sulfisoxazole (200 mg) J I-1 (06/99) [127-69-5] $156

1639003 Sulfisoxazole Acetyl (200 mg) H-1 [80-74-0] $156

1640002 Sulfisoxazole Diolamine (500 mg) F [4299-60-9] $156

1642008 Sulindac (200 mg) H G-1 (12/01) [38194-50-2] $156

1642154 Sumatriptan (50 mg) F0C220 [103628-46-2] $208

1642201 Sumatriptan Succinate (200 mg) F0C231 [103628-48-4] $208

1642212 Sumatriptan Succinate Related Compound A (15 mg) ([3-[2-(dimeth-

ylamino)ethyl]-2-[[3-[2-(dimethylamino)ethyl]-1H-indol-5-yl]methyl]-1H-

indol-5-yl]-N-methylmethansulfonamide, succinate salt)

F0C221 n/f $624
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1642223 Sumatriptan Succinate Related Compound C (50 mg) ([3-[2-(dimeth-

ylamino)ethyl]-1-(hydroxymethyl)-1H-indol-5-yl]-N-methylmethanesul-

fonamide succinate salt)

F0C230 n/f $624

1642507 Suprofen (200 mg) F [40828-46-4] $156

1642700 Tacrine Hydrochloride (500 mg) F0C119 [1684-40-8] $156

1643000 Talbutal CIII (250 mg) F [115-44-6] $207

1643306 Tamoxifen Citrate (200 mg) H G-2 (09/01)

G-1 (05/00)

[54965-24-1] $156

1643361 Taurine (100 mg) F0C104 [107-35-7] $156

1643408 Temazepam CIV (200 mg) H0C205 G (06/04)

F (12/99)

[846-50-4] $207

1643452 Terazosin Hydrochloride (200 mg) F0C244 [70024-40-7] $156

1643463 Terazosin Related Compound A (50 mg) (1-(4-Amino-6,7-dimethoxy-2-

quinazolinyl)piperazine dihydrochloride)

F0C245 n/f $487

1643474 Terazosin Related Compound B (50 mg) (1-(4-hydroxy-6,7-dimethoxy-

2-quinazolinyl)-4-[(tetrahydro-2-furanyl)carbonyl]piperazine)

F0C218 n/f $487

1643485 Terazosin Related Compound C (25 mg) (1,4-bis(4-amino-6,7-

dimethoxy-2-quinazolinyl)piperazine dihydrochloride)

F0C257 n/f $487

1643500 Terbutaline Sulfate (125 mg) H G (04/99) [23031-32-5] $124

1643703 Terconazole (200 mg) G-2 G-1(04/01)

G (03/99)

[67915-31-5] $156

1643805 Terfenadine (200 mg) H G (12/99) [50679-08-8] $156

1643907 Terfenadine Related Compound A (100 mg) (1-[4-(1,1-dimethylethyl)-

phenyl]-4-[4-(hydroxydiphenylmethyl)-1-piperidinyl]-1-butanone)

G n/f $487

1643929 Terfenadine Related Compound B (50 mg) (Terfenadine-N-oxide) F n/f $487

1644003 Terpin Hydrate (750 mg) G [2451-01-6] $156

1645006 Testolactone CIII (125 mg) F-1 [968-93-4] $165

1646009 Testosterone CIII (125 mg) I1B253 I (08/04) [58-22-0] $165

1647001 Testosterone Cypionate CIII (200 mg) G-1 G (08/01) [58-20-8] $207

1648004 Testosterone Enanthate CIII (200 mg) J [315-37-7] $207

1649007 Testosterone Propionate CIII (200 mg) L1C005 L (08/04)

K-1 (11/01)

[57-85-2] $207

1650006 Tetracaine Hydrochloride (200 mg) J [136-47-0] $156

1651009 Tetracycline Hydrochloride (200 mg) K [64-75-5] $156

1652001 Tetrahydrozoline Hydrochloride (200 mg) G1A015 G (03/03) [522-48-5] $156

1652500 Thalidomide (200 mg) F0C107 [50-35-1] $182

1653004 Theophylline (200 mg) J0B180 I (01/04) [58-55-9] $156

1653106 Theophylline Extended-Release Beads (Drug Release Calibrator,

Multiple Unit) (20 g)

F-1 (11/04) [58-55-9] $156

1655000 Thiabendazole (100 mg) G0A027 F-1 (04/03)

F (04/01)

[148-79-8] $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O N (11/02)

M-1 (04/99)

[67-03-8] $156

1656308 Thiamylal CIII (200 mg) F [77-27-0] $207

1657005 Thiethylperazine Malate (200 mg) G F-1 (09/00) [52239-63-1] $156

1658008 Thiethylperazine Maleate (200 mg) F-1 [1179-69-7] $156

1659000 Thimerosal (500 mg) H1B205 H (09/04)

G (12/99)

[54-64-8] $156

1660000 Thioguanine (200 mg) F-1 [154-42-7] $156

1661002 Thiopental CIII (250 mg) I [76-75-5] $207

1662504 Thioridazine (200 mg) H [50-52-2] $156
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1663008 Thioridazine Hydrochloride (200 mg) H [130-61-0] $156

1663700 Thiostrepton (200 mg) F1B022 F (11/02) [1393-48-2] $156

1664000 Thiotepa (500 mg) I H (01/99) [52-24-4] $156

1665003 Thiothixene (250 mg) G [3313-26-6] $156

1666006 (E)-Thiothixene (100 mg) H G-1 (05/00) [3313-27-7] $487

1667100 Thonzonium Bromide (200 mg) F [553-08-2] $156

1667202 L-Threonine (200 mg) G F-3 (12/00) [72-19-5] $156

1667279 Thromboplastin, Human Recombinant (set) (1 vial Thromboplastin and

1 vial Diluent) DISCONTINUED
9 F (10/04) [9002-05-5] $156

1667290 Tiamulin Fumarate (250 mg) F0C327 1 [55297-96-6] $156

1667337 Tiamulin Related Compound A (50 mg) (Tosyl pleuromutilin) F0C328 1 n/f $494

1667304 Ticarcillin Monosodium Monohydrate (200 mg) H G-1 (03/99) [74682-62-5] $156

1667359 Tiletamine Hydrochloride (200 mg) F0C019 [14176-50-2] $156

1667406 Timolol Maleate (200 mg) G-1 [26921-17-5] $156

1667520 Tinidazole (200 mg) F0C093 [19387-91-8] $156

1667530 Tinidazole Related Compound A (100 mg) (2-methyl-5-nitroimidazole) F0C091 [696-23-1] $487

1667439 Tioconazole (200 mg) H G (04/02) [65899-73-2] $156

1667450 Tioconazole Related Compound A (25 mg) (1-[2,4-Dichloro-beta-[(3-

thenyl)-oxy]phenethyl]imidazole Hydrochloride)

G n/f $487

1667461 Tioconazole Related Compound B (25 mg) (1-[2,4-Dichloro-beta-[(2,5-

dichloro-3-thenyl)oxy]phenethyl]imidazole Hydrochloride)

G n/f $487

1667472 Tioconazole Related Compound C (25 mg) (1-[2,4-Dichloro-beta-[(5-

bromo-2-chloro-3-thenyl)-oxy]-phenethyl]imidazole Hydrochloride)

G n/f $487

1667508 Tobramycin (250 mg) K0B248 J (08/03) [32986-56-4] $156

1667552 Tocainide Hydrochloride (125 mg) F-1 F (04/99) [35891-93-1] $124

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M L-1 (01/00) [10191-41-0] $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K J (06/99) [7695-91-2] $156

1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E Succinate) F-5 F-4 (01/02) [4345-03-3] $156

1668001 Tolazamide (200 mg) G-2 G-1 (06/00) [1156-19-0] $156

1669004 Tolazoline Hydrochloride (300 mg) F [59-97-2] $156

1670003 Tolbutamide (200 mg) I H (06/00) [64-77-7] $156

1670502 Tolmetin Sodium (500 mg) I0B064 H (09/03) [64490-92-2] $156

1671006 Tolnaftate (200 mg) I [2398-96-1] $156

1672009 Toluenesulfonamides, ortho and para (200 mg of each supplied in a set) F-4 F-3 (11/99) [88-19-7] (o)

[70-55-3] (p)

$487

1672304 Torsemide (200 mg) F0B090 [56211-40-6] $156

1672315 Torsemide Related Compound A (75 mg) (4-[(3-methylphenyl)amino]-

3-pyridinesulfonamide)

F0B071 n/f $487

1672326 Torsemide Related Compound B (75 mg) (N-[(n-butylamino)carbonyl]-

4-[(3-methylphenyl)amino]-3-pyridinesulfonamide)

F0B083 n/f $487

1672337 Torsemide Related Compound C (75 mg) (N-[(ethylamino)carbonyl]-4-

[(3-methylphenyl)amino]-3-pyridinesulfonamide)

F0B078 n/f $487

1672803 Transplatin (25 mg) H0B287 G (03/04) [14913-33-8] $487

1673500 Trazodone Hydrochloride (200 mg) F-2 [25332-39-2] $156

1674004 Tretinoin (30 mg/ampule; 5 ampules) I2B185 I-1 (01/04)

I (01/02)

H (06/01)

[302-79-4] $156

1675007 Triacetin (1 g) G-1 G (06/01) [102-76-1] $156

1676000 Triamcinolone (250 mg) H-1 [124-94-7] $156

1677002 Triamcinolone Acetonide (500 mg) K J (03/99) [76-25-5] $156

1678005 Triamcinolone Diacetate (200 mg) G [67-78-7] $156
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1679008 Triamcinolone Hexacetonide (125 mg) G [5611-51-8] $124

1680007 Triamterene (200 mg) I [396-01-0] $156

1680506 Triazolam CIV (200 mg) H0B041 G-1 (03/03) [28911-01-5] $207

1680608 Tributyl Citrate (500 mg) F [77-94-1] $156

1680801 Trichlorfon (200 mg) F [52-68-6] $156

1681000 Trichlormethiazide (200 mg) H [133-67-5] $156

1682206 Triclosan (200 mg) F0B135 [3380-34-5] $156

1683005 Tridihexethyl Chloride (200 mg) F-1 [4310-35-4] $156

1683504 Trientine Hydrochloride (125 mg) F2B257 F-1 (09/03)

F (08/96)

[38260-01-4] $124

1683606 Triethyl Citrate (500 mg) F-1 F (03/02) [77-93-0] $156

1685000 Trifluoperazine Hydrochloride (200 mg) H0A010 G (03/03) [440-17-5] $156

1685500 2-[N-(2,2,2-Trifluoro-ethyl)amino-5]-chlorobenzophenone (25 mg) F n/f $487

1686003 Triflupromazine Hydrochloride (200 mg) F-2 2,4 F-1 (03/04) [1098-60-8] $156

1686309 Trifluridine (200 mg) F [70-00-8] $156

1686310 Trifluridine Related Compound A (20 mg) (5-Carboxy-2’-deoxyuridine) F [14599-46-3] $487

1687006 Trihexyphenidyl Hydrochloride (200 mg) J I (07/01) [52-49-3] $156

1689001 Trimeprazine Tartrate (200 mg) F-3 F-2 (08/01) [4330-99-8] $156

1690000 Trimethadione (200 mg) G [127-48-0] $156

1692006 Trimethobenzamide Hydrochloride (500 mg) H-2 H-1 (06/02) [554-92-7] $156

1692505 Trimethoprim (300 mg) J0B228 I (01/04) [738-70-5] $156

1693009 Trioxsalen (200 mg) H0C278 G (04/04) [3902-71-4] $156

1694001 Tripelennamine Citrate (200 mg) G F (02/03) [6138-56-3] $156

1695004 Tripelennamine Hydrochloride (200 mg) J [154-69-8] $156

1696007 Triprolidine Hydrochloride (500 mg) I H-1 (02/02) [6138-79-0] $156

1696109 Triprolidine Hydrochloride Z-Isomer (100 mg) G F-1 (02/02) n/f $487

1696200 Trisalicylic Acid (100 mg) G F-1 (10/99) n/f $487

1697000 Troleandomycin (250 mg) F-1 [2751-09-9] $156

1698002 Tromethamine (125 mg) G F-3 (07/99) [77-86-1] $124

1699005 Tropicamide (125 mg) G-1 G (02/99) [1508-75-4] $124

1700002 Trypsin Crystallized (300 mg) H G (12/99) [9002-07-7] $156

1700501 L-Tryptophan (200 mg) G-1 G (09/00) [73-22-3] $156

1702008 Tubocurarine Chloride (250 mg) K-1 [6989-98-6] $156

1703805 Tylosin (250 mg) F0C008 [1401-69-0] $156

1704003 Tyloxapol (600 mg) H G (02/00) [25301-02-4] $156

1704502 Tyropanoate Sodium (500 mg) F [7246-21-1] $156

1705006 L-Tyrosine (500 mg) J [60-18-4] $156

1705301 Ubidecarenone (200 mg) F0B191 [303-98-0] $156

1705312 Ubidecarenone for System Suitability (25 mg) F0B194 [303-98-0] $156

1705505 Undecylenic Acid (200 mg) G2C018 2 G-1 (11/04)

G (01/02)

[112-38-9] $156

1705800 Uracil Arabinoside (50 mg) G F-1 (06/99) [3083-77-0] $156

1706009 Uracil Mustard (500 mg) F [66-75-1] $156

1706701 Urea C 13 (100 mg) F0C078 [57-13-6] $182

1707806 Ursodiol (125 mg) G F-1 (11/01)

F (09/99)

[128-13-2] $124

1707908 Valerenic Acid (25 mg) G0B146 F (01/04) [3569-10-6] $696

1708503 L-Valine (200 mg) F-2 F-1 (05/02) [72-18-4] $156
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1708707 Valproic Acid (500 mg) J1B127 J (01/04)

I-1 (11/00)

[99-66-1] $156

1708729 Valproic Acid Related Compound A (0.25 mL) (diallylacetic acid) F1B156 F (01/03) [99-67-2] $208

1708773 Valsartan Related Compound A (20 mg) ((R)-N-Valeryl-N-([2’-(1-H-

tetrazole)-5-yl)-biphenyl-4-yl]-methyl)-valine)

F0C215 n/f $624

1708795 Valsartan Related Compound C (10 mg) ((S)-N-Valeryl-N-([2’-(1-H-

tetrazole)-5-yl)-biphenyl-4-yl]-methyl)-valine benzyl ester)

F0C208 n/f $624

1709007 Vancomycin Hydrochloride (4 vials, each vial contains 100,500 mcg of

vancomycin activity)

L K (08/01) [1404-93-9] $156

1710006 Vanillin (200 mg) I H (04/99) [121-33-5] $156

1711009 Vanillin Melting Point Standard (1 g) (Approximately 82 degrees) J I-1 (03/03)

I (11/00)

[121-33-5] $92

1711166 Vecuronium Bromide Related Compound A (25 mg) (3alpha, 17beta-

diacetyl-oxy-2beta, 16beta-bispiperidinyl-5alpha-androstan)

F0B178 n/f $487

1711202 Verapamil Hydrochloride (200 mg) G F-4 (06/00) [152-11-4] $156

1711304 Verapamil Related Compound A (50 mg) (3,4-Dimethoxy-alpha-[3-

(methylamino)propyl]-alpha-(1-methylethyl)-benzeneacetonitrile mono-

Hydrochloride)

H G (01/01) n/f $487

1711406 Verapamil Related Compound B (50 mg) (alpha-[2-[[2-(3,4-dimeth-

oxyphenyl)-ethyl]methylamino]ethyl]-3,4-dimethoxy-alpha-(1-methyl-

ethyl)-benzeneacetonitrile monoHydrochloride)

G [1794-55-4] $487

1711461 Verteporfin (200 mg) F0C166 [129497-78-5] $156

1711472 Verteporfin Related Compound A (50 mg) ((+/-)18-Ethenyl-4,4a-dihy-

dro-3,4-bis(methoxycarbonyl)-4a,8,14,19-tetramethyl-23H,25H-ben-

zo[b]prophine-9,13-dipropanoic acid)

F0C167 n/f $487

1711508 Vidarabine (200 mg) G-1 [24356-66-9] $156

1713004 Vinblastine Sulfate (50 mg/ampule) L K (05/99) [143-67-9] $354

1714007 Vincristine Sulfate (50 mg/ampule) O0B062 N (01/03)

M (04/99)

[2068-78-2] $479

1714506 Vinorelbine Tartrate (200 mg) F0C243 [125317-39-7] $156

1714528 Vinorelbine Related Compound A (25 mg) (4-O-Deacetylvinorelbine

tartrate)

F0C242 n/f $487

1715000 Viomycin Sulfate (200 mg) F [37883-00-4] $156

1716002 Vitamin A (10 ampules containing vitamin A acetate in cottonseed/

peanut oil)

V0C258 U (04/04) [127-47-9] $156

1717504 Vitamin D Assay System Suitability (1.5 g) F [67-97-0] $156

1717708 Vitexin (30 mg) F0C142 [3681-93-4] $520

1719000 Warfarin (200 mg) I0B305 H-2 (08/04)

H-1 (11/01)

[81-81-2] $156

1719102 Warfarin Related Compound A (50 mg) (3-(o-hydroxyphenyl)-5-phenyl-

2-cyclohexen-1-one)

G1B111 G (01/04) [37209-23-7] $156

1720000 Xanthanoic Acid (100 mg) G-1 G (12/00) [82-07-5] $487

1720203 Xanthone (100 mg) F-1 [90-47-1] $487

1720407 Xylazine (200 mg) F [7361-61-7] $156

1720429 Xylazine Hydrochloride (200 mg) F [23076-35-9] $156

1720600 Xylitol (1 g) G0B037 F-3 (11/02)

F-2 (05/00)

[87-99-0] $156

1721002 Xylometazoline Hydrochloride (125 mg) I0B101 H-1 (05/03) [1218-35-5] $124

1722005 Xylose (1 g) F [58-86-6] $156

1724000 Yohimbine Hydrochloride (200 mg) F [65-19-0] $156

1724306 Zalcitabine (200 mg) F [7481-89-2] $156
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1724317 Zalcitabine Related Compound A (50 mg) (2’,3’-Didehydro-2’,3’-dide-

oxycytidine)

F0B234 [7481-88-1] $487

1724500 Zidovudine (400 mg) G F (09/01) [30516-87-1] $156

1724521 Zidovudine Related Compound B (25 mg) (3’-chloro-3’-deoxythy-

midine)

G0B116 F-1 (03/03)

F (06/01)

[25526-94-7] $487

1724532 Zidovudine Related Compound C (100 mg) (thymine) F-1 F (09/01) [65-71-4] $487

1724656 Zileuton (150 mg) F0C062 [111406-87-2] $156

1724667 Zileuton Related Compound A (50 mg) (N-(1-Benzo[b]thien-2-ylethyl)

urea)

F0B316 n/f $487

1724678 Zileuton Related Compound B (50 mg) (2-(Benzo[b]thien-2-oyl)-

benzo[b]thiophene)

F0B313 n/f $487

1724689 Zileuton Related Compound C (50 mg) (1-Benzo[b]thien-2-ylethanone) F0B299 n/f $487

1724805 Zolazepam Hydrochloride (500 mg) G0C023 F-1 (03/04)

F (05/02)

[33754-49-3] $156
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00200-6 5-Acetamido-3-amino-2,4,6-triiodobenzoic Acid (50 mg)

(Limit Test)
1184027 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-3-

amino-2,4,6-triiodobenzoic Acid)

02200-3 3-Amino-4-carboxamidopyrazole Hemisulfate (50 mg)

(Limit Test)
1013024 Allopurinol Related Compound A (50 mg) (3-Amino-4-carbox-

amidopyrazole Hemisulfate)

02250-2 4-Amino-6-chloro-1,3-benzenedisulfonamide (100 mg)

(Limit Test)
1057507 Benzothiadiazine Related Compound A (100 mg) (4-Amino-6-

chloro-1,3-benzenedisulfonamide)

02380-0 2-Amino-2’-chloro-5-nitrobenzophenone (25 mg) (Limit Test) 1140338 Clonazepam Related Compound B (25 mg) (2-Amino-2’-

chloro-5-nitrobenzophenone)

02420-2 4-Amino-6-chloro-N-3-methyl-m-benzenedisulfonamide

(100 mg) (Limit Test)
1424018 Methyclothiazide Related Compound A (100 mg) (4-Amino-6-

chloro-N-3-methyl-m-benzenedisulfonamide)

02240-6 2-Amino-4-chlorophenol (50 mg) (Limit Test) 1130527 Chlorzoxazone Related Compound A (25 mg) (2-Amino-4-

chlorophenol)

02460-0 3-Amino-4-(2-chloro-phenyl)-6-nitrocarbostyril (25 mg)

(Limit Test)
1140327 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-

chlorophenyl)-6-nitrocarbostyril)

02490-5 2-Amino-2’,5-dichlorobenzophenone (25 mg) (Limit Test) 1370338 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-

dichlorobenzophenone)

02610-6 3-Amino-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg)

(Limit Test)
1078325 Bumetanide Related Compound A (25 mg) (3-Amino-4-phe-

noxy-5-sulfamoylbenzoic Acid)

02620-8 alpha-Aminopropiophenone Hydrochloride (50 mg)

(Limit Test)
1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophe-

none Hydrochloride)

06300-0 5-Benzyl-3,6-dioxo-2-piperazineacetic Acid (250 mg)

(Limit Test)
1043728 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-

dioxo-2-piperazineacetic Acid)

07350-3 2-(4-Biphenylyl)propionic Acid (100 mg) (Limit Test) 1285760 Flurbiprofen Related Compound A (100 mg) (2-(4-Bipheny-

lyl)propionic Acid)

07480-1 N,N’-Bis-(1,3-dihydroxy-2-propyl)-5-amino-2,4,6-triiodoi-

sophthalamide (50 mg) (Limit Test)
1344724 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-

dihydroxy-2-propyl)-5-amino-2,4,6-triiodoisophthalamide)

07500-4 4,4’-Bis[4-(p-chlorophenyl)-4-hydroxypiperidino]-butyrophe-

none (25 mg) (Limit Test)

1303013 Haloperidol Related Compound A (25 mg) (4,4-Bis[4-p-chlor-

ophenyl)-4-hydroxypiperidino]-butyrophenone

08650-5 Calcium Formyltetrahydrofolate (50 mg) (AS)
(For Qualitiative Use Only)

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formylte-

trahydrofolate)

11230-0 p-Chlorobenzhydrylpiperazine (25 mg) 1333058 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenzhy-

drylpiperazine)

11310-9 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxaldehyde

(25 mg) (Limit Test)
1370349 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxaldehyde)

11320-0 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxylic Acid

(25 mg) (Limit Test)
1370350 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxylic Acid)

11330-2 6-Chloro-4-(o-chloro-phenyl)-2-quinazoline Methanol (25 mg)

(Limit Test)
1370360 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazoline Methanol)

11400-0 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

(50 mg) (Limit Test)
1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-

1,4-benzodiazepin-2-one)

11500-2 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

4-oxide (25 mg) (Limit Test)
1110020 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-

1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one 4-oxide)

11510-4 2-Chloro-4-N-furfuryl-amino-5-sulfamolybenzoic acid (50 mg)

(Limit Test)
1287020 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-

furfurylamino-5-sulfamoylbenzoic Acid)

11550-1 2-Chloro-3,5-dimethyl-phenol (50 mg) (Limit Test) 1122722 Chloroxylenol Related Compound A (50 mg) (2-Chloro-3,5-

dimethyl-phenol)

11650-4 (o-Chlorophenyl)diphenyl-methanol (25 mg) (Limit Test) 1141024 Clotrimazole Related Compound A (25 mg) ((o-Chlorophe-

nyl)diphenyl-methanol )

11670-8 4-(4-Chlorophenyl)-2-pyrrolidinone (75 mg) (Limit Test) 1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-

2-pyrrolidinone)

11900-3 4-Chloro-5-sulfamoylanthranilic Acid (100 mg) (Limit Test) 1287030 Furosemide Related Compound B (100 mg) (4-Chloro-5-

sulfamoylanthranilic Acid)

1119309 4’-Chloro-3’-sulfamoyl-2-benzophenone Carboxylic Acid

(100 mg)

1119309 Chlorthalidone Related Compound A (25 mg) (4’-Chloro-3’-

sulfamoyl-2-benzophenone Carboxylic Acid)
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15870-8 Cyclosporine U (25 mg) DISCONTINUED 1158650 Cyclosporine Resolution Mixture (25 mg) (Replaces Cat. No.

15870-8 Cyclosporine U (25 mg))

21000-3 alpha-d-4-Dimethylamino-1,2-diphenyl-3-methyl-2-butanol

Hydrochloride (125 mg) (Limit Test)
1575206 Propoxyphene Related Compound A (50 mg) (alpha-d-4-

Dimethylamino-1,2-diphenyl-3-methyl-2-butanol

Hydrochloride)

1268820 Etoposide Related Compound A (25 mg) (4’-Demethylepipo-

dophyllotoxin 9-[4,6-O-(R)-ethylidene-alpha-D-glucopyrano-

side) DISCONTINUED

1268852 Etoposide Resolution Mixture (30 mg)

32720-4 3-Hydroxy-1-methylquinuclidinium Bromide (250 mg)

(Limit Test)
1135021 Clidinium Bromide Related Compound A (250 mg) (3-Hydro-

xy-1-methylquinuclindinium Bromide)

1329505 9-Hydroxypropantheline Bromide (50 mg) 1329505 Propantheline Bromide Related Compound A (50 mg) (9-

Hydroxypropantheline bromide)

33010-7 Hydroxypropyl Methylcellulose Phthalate (100 mg) 1335304 Hypromellose Phthalate (100 mg)

Melting Point Standard - Acetanilide (500 mg; approximately

114 degrees)

1004001 Acetanilide Melting Point Standard (500 mg) (Approximately

114 degrees)

Melting Point Standard - Caffeine (1 g; approximately

236 degrees)

1086006 Caffeine Melting Point Standard (1 g) (Approximately

236 degrees)

Melting Point Standard - Phenacetin (500 mg; approximately

135 degrees)

1514008 Phenacetin Melting Point Standard (500 mg) (Approximately

135 degrees)

Melting Point Standard - Sulfanilamide (1 g; approximately

165 degrees)

1633007 Sulfanilamide Melting Point Standard (500 mg)

(Approximately 165 degrees)

Melting Point Standard - Sulfapyridine (2 g; approximately

191 degrees)

1635002 Sulfapyridine Melting Point Standard (1 g) (Approximately

191 degrees)

Melting Point Standard - Vanillin (1 g; approximately

82 degrees)

1711009 Vanillin Melting Point Standard (1 g) (Approximately

82 degrees)

1420006 3-Methoxytyrosine (50 mg) 1420006 Levodopa Related Compound B (50 mg) (3-Methoxytyrosine)

42420-0 2-Methylamino-5-chlorobenzophenone (25 mg) (Limit Test) 1185020 Diazepam Related Compound A (25 mg)

(2-Methylamino-5-chlorobenzophenone)

42430-2 3-O-Methylcarbidopa (50 mg) 1095517 Carbidopa Related Compound A (50 mg)

(3-O-Methylcarbidopa)

46600-7 5-Nitro-2-furfuraldazine (500mg) 1466007 Nitrofurazone Related Compound A (500mg)

(5-Nitro-2-furfuraldazine)

46660-8 3-Nitro-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg) (Limit
Test)

1078336 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phe-

noxy-5-sulfamoylbenzoic Acid)

1477900 Octyl Methoxycinnamate (500 mg) 1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate)

49400-2 Pancreatin (2 g) 1494057

and/or

1494079

Pancreatin Amylase and Protease (2 g) and/or Pancreatin

Lipase (2 g)

53180-1 Phenylcyclohexylglycolic Acid (100 mg) (Limit Test) 1485114 Oxybutynin Related Compound A (100 mg)

(Phenylcyclohexylglycolic Acid)

53350-1 alpha-Phenyl-2-piperidineacetic Acid Hydrochloride (50 mg)

(Limit Test)
1434022 Methylphenidate Related Compound A (50 mg) (alpha-Phe-

nyl-2-piperidineacetic Acid Hydrochloride)

54500-1 Plastic, Negative Control 1546707 Polyethylene, High Density (3 strips)

61500-5 Sodium Taurocholate (20 g) 1071304 Bile Salts (10 g) (Sodium Taurocholate)

68800-9 3-(3,4,6-Trihydroxyphenyl)-alanine (50 mg) (Limit Test) 1361010 Levodopa Related Compound A (50 mg) (3-(3,4,6-

Trihydroxyphenyl)-alanine)

Vitamin B1 Hydrochloride 1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride)

Vitamin B2 1603006 Riboflavin (500 mg) (Vitamin B2)

Vitamin B3 1462006 Niacinamide (500 mg) (Vitamin B3)

Vitamin B5 1087009 Calcium Pantothenate (200 mg) (Vitamin B5)

Vitamin B6 1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6)

Vitamin B12 1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg

of mixture) (Vitamin B12)
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Former
Cat. No. Former Description/Cross Reference

Cat.
No. New Description

Vitamim Bc 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)

Vitamin C 1043003 Ascorbic Acid (1 g) (Vitamin C)

Vitamin D2 1239005 Ergocalciferol (150 mg; 30 mg/ampule; 5 ampules) (Vitamin

D2)

Vitamin D3 1131009 Cholecalciferol (30 mg/ampul; 5 ampuls) (Vitamin D3)

Vitamin E Alcohol 1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol)

Vitamin E Acetate 1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate)

Vitamin E Acid Succinate 1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E

Succinate)

Vitamin K1 1538006 Phytonadione (500 mg) (Vitamin K1)

Vitamin K3 1381006 Menadione (200 mg) (Vitamin K3)

Vitamin M 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)
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Curr.
Lot Price

AMINO ACIDS
1012509 L-Alanine (200 mg) F-2 $156

1021000 Aminocaproic Acid (200 mg) F-4 $156

1042500 L-Arginine (200 mg) G-1 $156

1042601 Arginine Hydrochloride (125 mg) G0B060 $124

1161509 L-Cysteine Hydrochloride (200 mg) H $156

1294976 Glutamic Acid (200 mg) F0C069 $156

1294808 Glutamine (100 mg) F0B244 $156

1295800 Glycine (200 mg) F-3 $156

1308505 L-Histidine (200 mg) G0A018 $156

1349502 L-Isoleucine (200 mg) F-2 $156

1357001 L-Leucine (200 mg) H0B237 $156

1359903 Levocarnitine (400 mg) G0B197 $156

1359925 Levocarnitine Related Compound A (100 mg) (3-carboxy-N,N,N-trimethyl-2-propen-1-aminium chloride) F-1 $208

1371501 L-Lysine Acetate (200 mg) F $156

1372005 L-Lysine Hydrochloride (200 mg) H $156

1411504 L-Methionine (200 mg) G $156

1530503 L-Phenylalanine (200 mg) H $156

1568506 L-Proline (200 mg) F-2 $156

1612506 L-Serine (200 mg) G $156

1667202 L-Threonine (200 mg) G $156

1700501 L-Tryptophan (200 mg) G-1 $156

1705006 L-Tyrosine (500 mg) J $156

1708503 L-Valine (200 mg) F-2 $156

BOTANICALS
CAPSAICIN/CAPSICUM

1091108 Capsaicin (100 mg) G-1 $156

1200600 Dihydrocapsaicin (25 mg) G0C071 $156

CHAMOMILE

1040708 Apigenin-7-Glucoside (30 mg) F $487

CRANBERRY LIQUID

1134368 Citric Acid (200 mg) F1B092 $156

1181302 Dextrose (500 mg) J-1 $124

1286504 Fructose (125 mg) I-2 $124

1374601 Malic Acid (200 mg) G0B158 $156

1594506 Quinic Acid (200 mg) F $156

1617000 Sorbitol (125 mg) H1B139 $124

1623637 Sucrose (100 mg) H0B002 $156

ELEUTHERO

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

FEVERFEW

1500400 Parthenolide (25 mg) F $156

1606503 Rutin (100 mg) F $156

GARLIC

1012145 Agigenin (25 mg) F $156

1012950 Alliin (25 mg) F $1,525

1115556 beta-Chlorogenin (20 mg) F $156

1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F $675

1411504 L-Methionine (200 mg) G $156
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Cat.
No. Description

Curr.
Lot Price

GARLIC FLUID EXTRACT

1013057 S-Allyl-L-Cysteine (25 mg) F $487

GINGER

1091108 Capsaicin (100 mg) G-1 $156

1291504 Powdered Ginger (500 mg) F $156

GINKGO

1592409 Quercetin (500 mg) F0B015 $156

1606503 Rutin (100 mg) F $156

AMERICAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

ASIAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

HAWTHORN LEAF WITH FLOWER

1335202 Hyperoside (50 mg) F $855

1592409 Quercetin (500 mg) F0B015 $156

1717708 Vitexin (30 mg) F0C142 $520

KAVA

1355709 Powdered Kava Extract (1 g) F0C161 $260

KAWAIN

1355753 Kawain (200 mg) F0C160 $208

LICORICE

1295888 Glycyrrhizic Acid (25 mg) F0C006 $487

MILK THISTLE

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 $260

1612630 Silybin (50 mg) F $156

1612641 Silydianin (20 mg) F $156

RED CLOVER

1286060 Formononetin (50 mg) F0C196 $520

1599500 Powdered Red Clover Extract (500 mg) F0C188 $260

SAW PALMETTO

1424233 Methyl Caprate (300 mg) F $156

1424244 Methyl Caproate (300 mg) F $156

1424255 Methyl Caprylate (300 mg) F $156

1430305 Methyl Laurate (500 mg) F $156

1430327 Methyl Linoleate (5 x 50 mg) F $156

1430349 Methyl Linolenate (5 x 50 mg) F $156

1431501 Methyl Myristate (300 mg) F $156

1431556 Methyl Oleate (500 mg) G0C148 $156

1431603 Methyl Palmitate (300 mg) F $156

1431625 Methyl Palmitoleate (300 mg) F $156

1437508 Methyl Stearate (300 mg) F $156

ST. JOHN S WORT

1335202 Hyperoside (50 mg) F $855

1485001 Oxybenzone (150 mg) H0B263 $156

1606503 Rutin (100 mg) F $156

VALERIAN

1707908 Valerenic Acid (25 mg) G0B146 $696

MISCELLANEOUS DIETARY SUPPLEMENTS
1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 $156
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1133638 Chromium Picolinate (100 mg) F $156

1150353 Creatinine (100 mg) F $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 $156

1611955 Selenomethionine (100 mg) F0B006 $156

VITAMINS-MINERALS
1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 $156

1071508 Biotin (200 mg) H1B019 $156

1086356 Calcium Ascorbate (200 mg) F-1 $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 $156

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 $159

1131803 Delta-4,6-cholestadienol (30 mg) F $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg of mixture) (Vitamin B12) N $156

1179504 Dexpanthenol (500 mg) J0C293 $160

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 $168

1241007 Ergosterol (50 mg) H $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P $156

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formyltetrahydrofolate) I0B176 $156

1381006 Menadione (200 mg) (Vitamin K3) H-3 $156

1461003 Niacin (200 mg) H-1 $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 $156

1494501 Panthenol, Racemic (200 mg) G $156

1494807 Pantolactone (500 mg) F $487

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 $156

1550001 Potassium Gluconate (200 mg) H0C064 $156

1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P $156

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 $156

1613509 Sodium Ascorbate (200 mg) G-1 $156

1614002 Sodium Fluoride (1 g) H-1 $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O $156

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K $156

1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E Succinate) F-5 $156

1716002 Vitamin A (10 ampules containing vitamin A acetate in cottonseed/peanut oil) V0C258 $156

1717504 Vitamin D Assay System Suitability (1.5 g) F $156
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1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 $207

1014005 Alphaprodine Hydrochloride CII (250 mg) F $207

1015008 Alprazolam CIV (200 mg) H $207

1030001 Amobarbital CII (200 mg) F-2 $207

1036008 Anileridine Hydrochloride CII (250 mg) F $207

1042000 Aprobarbital CIII (200 mg) (AS) F-1 $207

1059003 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 $207

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 $207

1079000 Butabarbital CIII (200 mg) H0C007 $207

1081002 Butalbital CIII (200 mg) H0C054 $207

1082504 Butorphanol Tartrate CIV (500 mg) J $207

1089004 Cannabidiol CI (25 mg) (AS) F-2 $207

1090003 Cannabinol CI (25 mg) (AS) $207

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophenone Hydrochloride) I $560

1109000 Chlordiazepoxide CIV (200 mg) I0B063 $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 $207

1140305 Clonazepam CIV (200 mg) G1B175 $207

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 $207

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 $207

1144000 Codeine Phosphate CII (100 mg) J0C200 $207

1145003 Codeine Sulfate CII (250 mg) H-2 $207

1180004 Dextroamphetamine Sulfate CII (500 mg) H $216

1183002 Diacetylmorphine Hydrochloride (Heroin Hydrochloride) CI (25 mg) (AS) J $207

1185008 Diazepam CIV (100 mg) I $207

1187207 Dichloralphenazone CIV (200 mg) F0B010 $207

1194009 Diethylpropion Hydrochloride CIV (200 mg) H $207

1200804 Dihydrocodeine Bitartrate CII (200 mg) H $207

1219008 Diphenoxylate Hydrochloride CII (200 mg) I $207

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 $207

1270005 Fentanyl Citrate CII (100 mg) J2B227 $207

1280009 Fluoxymesterone CIII (200 mg) G-2 $207

1285002 Flurazepam Hydrochloride CIV (200 mg) $207

1295006 Glutethimide CII (500 mg) F $207

1302305 Halazepam CIV (200 mg) F $207

1307003 Hexobarbital CIII (500 mg) F $207

1315001 Hydrocodone Bitartrate CII (250 mg) J0A026 $207

1315012 Hydrocodone Bitartrate Related Compound A CII (70 mg) (Morphinan-6-one, 4-hydroxy-3-methoxy-17-methyl) F0C214 $513

1323000 Hydromorphone Hydrochloride CII (50 mg) I $207

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 $207

1359506 Levmetamfetamine CII (75 mg) F $207

1364007 Levorphanol Tartrate CII (500 mg) H $207

1370305 Lorazepam CIV (200 mg) I0C048 $207

1371002 Lysergic Acid Diethylamide Tartrate (LSD) CI (10 mg) (AS) I $207

1375309 Mazindol CIV (350 mg) H $207

1383001 Meperidine Hydrochloride CII (200 mg) I $207

1386000 Mephobarbital CIV (250 mg) G $207

1389008 Meprobamate CIV (200 mg) G-1 $207

1398009 Methadone Hydrochloride CII (200 mg) I0B163 $207
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1399001 Methamphetamine Hydrochloride CII (125 mg) I $207

1404000 Methaqualone CI (500 mg) F-1 $207

1405002 Metharbital CIII (200 mg) F-2 $207

1413000 Methohexital CIV (500 mg) F-2 $207

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride (STP) CI (25 mg) (AS) F $207

1429000 Methylenedioxy-3,4-amphetamine Hydrochloride (MDA) CI (25 mg) (AS) F-1 $207

1433008 Methylphenidate Hydrochloride CII (125 mg) I $165

1434000 Methylphenidate Hydrochloride Erythro Isomer CII (25 mg) J0B294 $560

1438001 Methyltestosterone CIII (200 mg) J $207

1447002 Morphine Monohydrate CII (50 mg) (AS) G $207

1448005 Morphine Sulfate CII (500 mg) L0B056 $332

1452002 Nalorphine Hydrochloride CIII (250 mg) I $207

1453526 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-noroxymorphone hydrochloride) F $207

1454008 Nandrolone CIII (50 mg) F-3 $560

1455000 Nandrolone Decanoate CIII (250 mg) I $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H $207

1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one) H1B035 $560

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 $560

1482003 Oxandrolone CIII (50 mg) G0B220 $207

1483006 Oxazepam CIV (200 mg) G-1 $207

1485191 Oxycodone CII (200 mg) I0B046 $207

1487007 Oxymetholone CIII (200 mg) G1B247 $207

1488000 Oxymorphone CII (500 mg) H0B214 $207

1505007 Pentazocine CIV (500 mg) H $207

1507002 Pentobarbital CII (200 mg) H3C144 $207

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G $207

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 $207

1524001 Phenobarbital CIV (200 mg) J $207

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 $207

1554501 Prazepam CIV (500 mg) G0C066 $207

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 $207

1575002 Propoxyphene Napsylate CII (1 g) H $207

1592205 Quazepam CIV (200 mg) F $207

1611004 Secobarbital CII (200 mg) H $207

1620005 Stanozolol CIII (200 mg) F-3 $207

1623648 Sufentanil Citrate CII (25 mg) H0B208 $207

1643000 Talbutal CIII (250 mg) F $207

1643408 Temazepam CIV (200 mg) H0C205 $207

1645006 Testolactone CIII (125 mg) F-1 $165

1646009 Testosterone CIII (125 mg) I1B253 $165

1647001 Testosterone Cypionate CIII (200 mg) G-1 $207

1648004 Testosterone Enanthate CIII (200 mg) J $207

1649007 Testosterone Propionate CIII (200 mg) L1C005 $207

1656308 Thiamylal CIII (200 mg) F $207

1661002 Thiopental CIII (250 mg) I $207

1680506 Triazolam CIV (200 mg) H0B041 $207

Jan.–Feb. 200458 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation www.usp.org Note: Where the Current Lot is blank the item is not in distribution

Controlled Substances Reference Standards Available from USP



�������� ��� 	��
����
���

��� ��� ������	���� �
 ��� �������� ����	�� ��� ��	��� ������� ��� ��� ������	��� �	���	���	�� �� ��� �����	���	��� �� �����	�� �	����
������ �������� ��� ����� ������� ����� �	���	������ ������ ����	� 	�
����	�� �� �����	��� ��	�	��� ��� ��	��	�� �	������ 
�� ���
�	���	������� ��� �������� �	���	����� ��� �	���� 	� 	���	�� ����� ���� �	��	���

����

�	��

��������� ����� ������� ����
���� ��� ���	

�� 	�� ��� ����� ��� �����
��������� ������ ���� ��� 
�� !����� ��� ���
"
#"$
%��& '(	) '�) �� ��	 �**�
���& '(	) '�) �� ��	 ���(
�+����& � ,-����.����.��
��������� ����	��	
� ����� �
���
�	����� ������

��������� �����
������� ����
���� 	���+� 	��� �����
/��0�1 ����� 2�.��� 	
$�� 2�� 3���.���1� 4��!�
��5�� 46�7�� ��� �*�
"
#"$
%��& '(	) ��+�*�+����
���& '(	) ��+�*�+	���
�+����& � ,-����.����.��
��������� ����	��	
� ����� �
���
�	����� ������

����

������� ������������� ���
�+	� 
����7����
�+�����
��6�+36%�31� ���
/$�$

%��& '�	) �+��*�+��(	
���& '�	) �+��*�+	(�*
����� ����� �� ������������
������������ ������ ��
����������

�� ��� ���!��" ����
��+� 8� !� � �����
�6 31�+36 %�31� 		�
/$�$

%��& '�	) �+��		+((��
���& '�	) �+��		+���	
����� ����� �� �����������

������" �# ��!���$� ��������!���
92� ��: 2��� ����� #�-����� �
�+	�+	� 2��761�
2��761�+36
%�31� 	��+����
/$�$

%��& '�	) �+����+*���
���& '�	) �+����+�	��
��������� ����	��	


%��&�

	��'��( ��������$ � �����$ ���)
����
	���+� /�� !5� !+�� ! 2����6 !+
.��1
;1�� !!�+�� <����
%��& '��)+�	+���+����
���& '��)+�	+���+�(��
��������� ����	��	


&*���
&� 
� %��&�

��� �!��������$) ����
	�	 ������ � ����

��5��� 
/ �*���
92$
%��& ��	+*��+**��
���& ��	+*��+**��
��������� ����	��	


���
�����

�����+ ,��$������- ����
� ���1�� ����
���1��  �"� �	��
$92%�$="$
%��& '�	) ���*���(*
���& '�	) �����*��(
�+����&
� ��1��.��,�6��7����7!��6-�.��
>�7& 555�7����7!��6-�.��
��������� ����	��	


&����&

&.��	

��#� 
�������(" ��!!�") ����
%��7�� 8�6��
���+��� "�-����� #��0�
8����5 4�������� 8$� *88
9
"%�# <"
;#�4
%��& '��) �	+��(+�(*�
���& '��) �	+��(+����
����� ����� �� ������������
������������ ������ ��
����������� �������������� �������


�.� ��������� ����
	�� ����� <� ! ;���!� 8�6��
	+� 8��-�?��� �����5�1
����� >�1
8��?���
8���:��������
$=	� (%�
9
"%�# <"
;#�4
%��& '��) 	*�*+���(��
���& '��) 	*�*+������
�+����& 63�����,�!.-����.����.��
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������� ���������������
�������


��"�� �������������� ������" �#
.���� �������
4���.� �� %���� ! =�7������1
�� @��3 ���.�
��� 76�!� �8	 �89
9
"%�# <"
;#�4
%��& '��) 	�	+��*+	���
���& '��) 	�	+���+�*��
��������� ����	��	


��
�* �%) ����$�� �#/��
;��0� 8�6�� =6�1� � �����
��� ���� ��6��
;�+���� !���3� �;+�� �$;
9
"%�# <"
;#�4
%��& 'A��) �	���+�	+��+��
���& 'A��) �	���+�	+��+�*
555�������.��
�+����& �����,������.�
��

������� ���������� ��	���



�� ���������" �#/�� ,
��-
�	 
� � ���� =� �
=� �� 2>� �#�
9
"%�# <"
;#�4
%��& '��) 	*	+�*�+����
���& '��) 	*	+�*�+����
����� ����� �� ������������
������������ ������ ��
����������� ���������������
�������


����&

�&	� 0 ������ �1�����$ �� ��
������������� ����$�������
� -��.� �� �� ��B-67��C6�
*��		 �����
��$
��
%��& '��) 	+�*+��+��+��
���& '��) 	+�*+��+��+�(
����� ����� �� ������������
������������ ������ ��
����������

��+������ �����$���
	� �6� �� ���0�! 1
�+(���� ��.�� �����
��$
��
%��& '��) 	+�*+��+�*��
���& '��) 	+�*+��+�*��
����� �� ��� ����� ������

�.� ��������� ��������
� �6� <������ + �� *�
�*	�� 4�������
��$
��
%��& '��) �+��+��+��+��
���& '��) �+��+��+��+(�
�+����& :�,�!.-����.����.��
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������� ���������������
�������


��
�* ��2�� ��3 ��
�� �6� �� ����
��+����� 2�+=�6��
��$
��
%��& 'A��) ��+�(+*�+��+��
���& 'A��) ��+�(+*�+	*+�	
555�������.��
�+����& �����,������.�
��

������� ���������� ��	���


.&���4

	���$���� �!���� �� 5����(
����:�.� 	� 	� �	
#+*� ��( 2�6��!���
;��4$
@
%��& '�() *		+����+��	
���& '�() *		+����+�(�
�+����& ���0�.�,��6��.���+
�-����3��+0����!���
���-&DD555���6��.���+�-����3��+
0����!���
����� ����� �� ������������
������������ �����

�6��
 .�+6
<���� ��+>� ���+2��� 	�
����� 8��76�! D 2���
;��4$
@
%��& '�() ���	+(���(+��
���& '�() ���	+((���*
��������� ����	��	


�.� ��������� .�+6
4��.����������� �	
����� >����
;��4$
@
%��& '�() ��	+(��*+�*�
���& '�() ��	+(��*+�((
�+����& ��,�!.-����.����.��
��������� ����	��	


��
�* .��6
>���7�6  �.3
>���7�6  ������� ��
#�+*(��( =�E ���.�
;��4$
@
%��& 'A�() �*��	+	�+��+��
���& 'A�() �*��	+	�+�*+	�
555�������.��
�+����& �����,������.�
��

������� ���������� ��	���


�
��4

�.� ��������� ������
��� �� �F�� ��
���(( 2���� 2� ;��0�  � '4")
"%$=@
%��& '�() �+��	�����
���& '�() �+��	����	
�+����& ��,�!.-����.����.��
��������� ����	��	


����$� ������
9:?.�� �� 4��� �
��� �������  �(
��	�� 4��� �
"%$=@
%��& '��) �(������
���& '��) �(�	*���
�+����& ��.�����,��.����.��
����� '���� �� ����������)�
������������ ������ ��
����������

��� �������
��� ;������ ;������ �*
���(� �� ������ ������� '4")
"%$=@
%��& '��) ������(�
���& '��) ������(�
�+����& � :�, �0�.����.��.��
���-&DD555� �0�.����.��.��
��������� ����	��	


�&��) ������
��� ����FF� ��
��	�* 4��� �
"%$=@
%��& '��) ���	����
���& '��) ���	����
����� ����� �� ������������
������������ �����

����7��+� 899: �#/���� ��� ��#������ ��������$ ������( ;<

���� �� ���� 
��� ��� 	��� 
���	��	
 �����������! ===��$!���(



��
�* $���
��� 4���FF� 	�
"%+��	�� ���!���
"%$=@
%��& 'A�() ���+�	+(�+��
���& 'A�() ���+�	+��+��
555�������.��
��

������� ���������� ��	���


����	

�.� ��������� �!������
6�� $  �-�� �
��+��� >���F�5�
��=$
#
%��& ����+*�	+�	��
���& ����+*�	+����
�+����& -�,�!.-����.����.��
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������� ���������������
�������


���� > ���
�.��

�.� ��������� ����
���6B  	�� + 
�0� �
���	� ���.��� �
2�$"

%��& '��) (�+���+�	�	
���& '��) (�+��*+��	�
�+����& ��,�!.-����.����.��
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������� ���������������
�������


�?&	&

�.� ���������
��� ���!��� � 86� ��
��� 	*�*
2�+��	 	* �����
2>�#�

%��& '��) �+��+	�+��	�
���& '��) �+��+	�+��	�
�+����& ��,�!.-����.����.��
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������� ���������������
�������


������#� ��
%��3���0�!� 		
2+��	�� =6 �
%��& A�� '�) ��+	� �� ��
���& A�� '�) ��+	�+�� �	
555�-���� :����
�+����& ;6  ���2���� �����" :����
����� ����� �� ������������
������������ �����

�?�
@&���	

��
�* �. ���&�
��  � !��������� 	��
�8+�	�� $���.�5�� 	
2>"%G��=$
#
%��& 'A�	) ��	+��*+��+��
���& 'A�	) ��	+���+	�+�	
555�������.��
�+����& �����,������.�
��

������� ���������� ��	���



��%&4

& �� %��"� 
������ ������� ��� ���
;�3.� 2�3 
�� 	�
%�����1 $-�� �D�
��� 3�1 "��� 76�
%9�<�@
%��& '(�) �	�+���+�	��
���& '(�) �	�+��*+����
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

��
� ��&����

��.&
��

���!� �������� " ���) ����
;���1 ��6F �*�( � ����
	��� �6� �� $����
$�;�
%"
$
%��& '��) 		+�**+���**
���& '��) 		+�**+�(�	(
��������� ����	��	
� ����� �����
�� ������������ ������������ �����

���� A�BC���� ��(������ ����
$��������� ����
	��� �6� �� $����
$�;�
%"
$
%��& '��) 		+�*�*�	��
���& '��) 		+�*��*��(
�+����& ���-&DD555����.3�.�����
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

�
&�&��� ���
�������.� ���	
=� =6.���
	��� ���0� �6� �� $����
$�;�
%"
$
%��& '��) 		+�*(+�����
���& '��) 		+�*(+����	
����� ����� �� ������������
������������ �����

���@��

�"���� ��� ����( � ��!��$�����D�E �$
�����
'��.��� $����.� ���-� + ������  ��
�9$)
$0� ����H� �� ������ 	�� + ���-� ����
���	�+��� + 2�� ��6�� + 2�
��$G"=
%��& '��) 		+���	+*���
���& '��) 		+���	+����D����+(���
�+����& �1����,�1�����.���7�
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

�6��&

���� ���� �����
��� .��.� #� ��6�� %�:��� 	(�	
����!� ������ �������
������� ��+#
2� ���!�
�8"=�
%��& '��+�) �������
���& '��+�) ����	((
�+����& �C.�,���.3�.�
���-&DD555����.3�.�
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

��������

���� ����
������� �� 
�� 	�+(�
��!��� #�
��=�4�"$
%��& '�*) 	+�����(*
���& '�*) 	+�������
�+����& ���.3,���.3�.���.�
���-&DD555����.3�.���.�
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

&���	��

���� &������ ����
$�� $��F� �� ���� 1 �������
���:� �� ��� ��� .����
���� �
I6���
��9$#��
%��& '�(�) ��(�	+�**
���& '�(�) ��(�	+���
�+����& ���.36�F,6������.� ��� ��
���-&DD555����.3�.����.
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

�&*���

�$�������C� �������C����� ��F�����)
�� ,���-
$���:� ������ 	��(+��	
��	�� 4�B��.� #���
4�J"��
%��& '����) ����+����
���& '����) ����+��(�
����� ����� �� ������������
������������ �����

���G��#�) ���� �� ��5�
���� �� � 4F� �� =��� 	�
�6.����� ��� %�����
�*(�� 4�B��.� #���
4�J"��
%��& '����) �*((+����
���& '����) �*(�+���(
�����& -67��.�.�� ,-��C6�:��.�����
���-&DD555�-��C6�:��.�����
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

�&��

���� ������� ���� ����C
$�� =�� ��6����� ���
$��� �������
������� ���	 =��� �
���9
%��& '�		) �+�*����
���& '�		) �+�*�(��
�+����& -�������,�-���.���-�
���-&DD555����.3�.���-�
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

���.��4

��#��"�����$ ������
2��� � ;��.�� ��	�
�� 		��� 4� ��0����
9�9;9$@
%��& '�() ��+*	���((
���& '�() ��+*	���((
����� ����� �� ������������
������������ ������ �� ����������

5&&@�&��

���� ����
����� 8� � 
�6��  
���?.�� ������B 
���� � =�� ���������� =�6����
����.��
��
�G9�=$
%��& '��) �	�+���	�*(
���& '��) �	�+��*����
�+����& �0� ,���.3�.���0�
���-&DD555����.3�.���0�
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

&*���
&� 
� �&
��� ��&����

������ �������/�
���� 2� ��� ���� 26��� (
=����� %J *����
%��& '(��) *�(+�		�
���& '(��) *�(+�		�
�����& -������, ���.��-� ��
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������

&*���
&� 
� ��
� ��&����

����� �������������
(��	 ��� 2�6�� #���� 851�
4���� �= ��	��
92$
%��& ���+�*�+��	�
���& ���+�*�+��	*
��������� ����	��	
� ����� �����
�� ������������ ������������ �����

��		�& &��


����&�

�!��� ����"����� ����
	� 4����� 2�����
����� %�30� �(���
"2�$�=
%��& '(*�) �+(��+��**
���& '(*�) �+(��+�	��
��������� ����	��	


4�����) ����
���� ��� �����
%��+$0�0 �	���
"2�$�=
%��& '(*�) �+���+���	
���& '(*�) �+���+��(*
����� ����� �� �����������

���
6 ������

����$����� ����"����� ,��"- �
	
<1����� �6�� ��� ���3
" �6������ $ ��1��.�� 8�6��
� " ��� �-���� ����
<1����� 	���
��-67��. �: 2�6�� $:��.�
%��& '�*) 		+���+���	
���& '�*) 		+���+��		
�����& � :�,� �6������� ��1��.���.��F�
���-&DD555�� �6������� ��1��.���.�
��������� ����	��	
� ����� �����
�� ������������ ������������ ������
�� ����������� ���������������
�������


����7��+� 899:H9 �#/���� ��� ��#������ ��������$ ������(

"����� ��	�����! ===��$!���(

�������� ��� 	��
����
���



��
6 ��&����

���

������� 
�������� ��#��������
�������
���� ���� ��1�� ����
2-�� !?��� �$ ��	�	
92$
%��& *��+���+����
���& *��+���+�*	�
����� ����� �� �����������

���������$� ��� 
	�$���+����$) ����
��� ������1 #��0�
<� ! �: ��6���� �$ 	(���
92$
%��& ���+���+����
���& ���+���+*���
����� ����� �� ������������
������������ ������ ��
����������

���	�

��� �������� ��������$ ����
��	� #� ��� � 2�����
4� ����� I6�7�. 8�2 "=�
�$
$#$
%��& �	�+���+	�(�
���& �	�+���+	*��
�+����& �����,�.�����.� .����
.����.��
���-&DD555������.� .����.����.��
��������� ����	��	


��(�� �������$ ������
�������� ��������

��� 2�6����6� ����.� �
>�  �-�! 4� ���7� ��/ �%�
�$
$#$
	���
�� ��������

�(	 %������ ��6��0���
4�������6!� � ����� =�G ���
�$
$#$
%��& ���+���+		��
���& ���+���+�	��
�+����& �.,�7�.�� !.,�7�.��
���-&DD555��7�.��
����� ������

���� 
������$
���� ��������� ���� 9 �� 	�
2.��7���6!� � ����� 4	8 �>�
�$
$#$
%��& �	�+���+�*�*
���& �	�+���+����
��������� ����	��	


����7��+� 899: �#/���� ��� ��#������ ��������$ ������( HI

���� �� ���� 
��� ��� 	��� 
���	��	
 �����������! ===��$!���(

�������� ��� 	��
����
���



Pharmacopeial Forum NOTICE TO THE EXECUTIVE SECRETARIAT OF
Vol. 30(1) [Jan.–Feb. 2004] INTENT TO COMMENT

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.



CHROMATOGRAPHIC REAGENTS
USED IN USP–NF AND

PHARMACOPEIAL FORUM

This is an update based on the proposals published in this issue of PF.
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Chromatographic Reagents Used in USP−NF and 
 Pharmacopeial Forum 

January–February 2004 
  

  AMIFOSTINE    DSD Mgh #2600 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L1  Luna C18  Assay & Chrom. purity  4.6 mm x 25 cm, 5 µm, manufacturer 
Phenomenex. 

  ANTITHROMBIN III HUMAN   DSD Mgh #5390 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L# #  TSK-Gel G3000SW  Mol w distrib, Ave mol wt  Analytical column 7.5 mm x 30 cm, 10 µm; guard 
column 7.5 mm x 7.5 cm, 10 µm, manufacturer 

Tosoh Biosep. 

  CLONIDINE TRANSDERMAL SYSTEM  DSD Mgh #18610 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L1  Capcell UG C18  Assay and Related 
Compounds 

 4.6 mm x 15 cm, 5 :m, manufacturer Shiseido. 

  FLUCONAZOLE  DSD Mgh #33240 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L1  Symmetry C18  Related compounds  4.6 mm x 15 cm, 3.5 :m, manufacturer Waters. 

  IRBESARTAN  DSD Mgh #42410 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L1  Nucleosil C18  Assay and Related 
Compounds 

 4.0 mm x 25 cm, 7 :m, manufacturer Macherey-
Nagel. 

  NETILMICIN SULFATE  DSD Mgh #56470 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L1  Luna C18  Assay & Chrom. purity  4.6 mm x 25 cm, 5 :m, manufacturer 
Phenomenex. 

  NETILMICIN SULFATE INJECTION  DSD Mgh #56476 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L1  Luna C18  Assay & Chrom. purity  4.6 mm x 25 cm, 5 :m, manufacturer 
Phenomenex. 

  NYSTATIN  DSD Mgh #58060 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L1  Hypersil C18  Composition  4.6 mm x 15 cm,  5 :m, manufacturer 
ThermoHypersil-Keystone. 

  OXANDROLONE  DSD Mgh #59110 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L1  Xterra MS C18  Assay & Chrom. Purity  4.6 mm x 25 cm, 5 µm, manufacturer Waters. 
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  PHENOXYETHANOL  DSD Mgh #381 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  G27  Chrompack CP-Sil 8 CB  Assay, Chromatographic 
purity, and Limit of . . . . . .  

 0.32 mm x 10 m, 5 :m, manufacturer Varian-
Chrompack 

  VECURONIUM BROMIDE  DSD Mgh #88050 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(1)  L1  Alltima C-18  Related compounds  4.6 mm x 25 cm, 5 µm, manufacturer Alltech 
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STANDARDS DEVELOPMENT
This section presents an overview of the public review and comment process, conducted through Pharmacopeial Forum

(PF), for the development of official pharmaceutical standards.
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USP publishes Pharmacopeial Forum (PF) bimonthly as the working vehicle of the USP Council of Experts. PF provides

interested parties an opportunity to review and comment as the Council of Experts develops or revises standards for the

United States Pharmacopeia and the National Formulary (USP–NF).

PF includes the following:

1. Potential revisions—entirely new standards, revision ideas, and drafts not yet targeted for official adoption (Pharmaco-

peial Previews)

2. Proposed revisions—new or revised standards targeted for official adoption (In-Process Revision)

3. Adopted revisions—new or revised standards that become official and binding before the publication of the next USP–

NF or Supplement (Interim Revision Announcement)

USP welcomes comments and data on potential, proposed, or official standards.* Comments, along with USP’s responses,

will be published either in PF Briefings, the Commentary section of PF, the Commentary section of Supplements toUSP–NF,

or the Commentary section of USP–NF.

* If you are not immediately able to submit comments but you intend to do
so, please notify USP by using the Intent to Comment form provided before
the section Chromatographic Reagents Used in USP–NF and PF.
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The chart below shows the public review and comment process and its relationship to standards development.

Questions on the process should be addressed to John W. Gasper, M.A., J.D., Director, Office of the Executive Secretariat,

U.S. Pharmacopeia, 12601 Twinbrook Parkway, Rockville, MD 20852 (e-mail: jg@usp.org).
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HOW TO USE PF
This section provides descriptions of the various parts of PF. It also includes Committee Designations and the Staff Directory.
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The contents of the different sections of PF are briefly described below. Readers will get an idea of how each section is

relevant to their job functions. They may contact USP scientific staff liaisons or staff members of the Executive Secretariat

(listed in the Staff Directory) if they have any questions. A more detailed description of each section is provided at the begin-

ning of that section. A general description of the types and amount of information expected in a Request for Revision is

available on the USP website (www.usp.org/standards/revisionguideline/).

Proposed and Adopted Revisions

Section Content How Readers Can Respond

Pharmacopeial
Previews
Early ideas for revisions

�BRIEFING: Scientific rationale for potential inclusion or change.
May include other information useful to the analyst such as the
brand name of the column used in developing the proposed proce-
dure and the USP scientific staff liaison who handled the issue.
�Potential revisions not yet targeted for official adoption that re-
quire a longer public review and comment process because of is-
sues such as:

— the controversial nature of an item;
— the application of new technologies that require further

study; and
— articles produced by multiple sources.

Review drafts and provide comments
to the appropriate staff liaison cited in
the Briefing preceding each Preview.

In-Process Revision
Revisions targeted for
adoption

�BRIEFING: Scientific rationale for proposed changes. May include
other information useful to the analyst such as the brand name of
the column used in developing the proposed procedure and the
USP scientific staff liaison who handled the issue.
�New and revised standards that have been approved for publica-
tion by the appropriate USP Committee when it is considering
whether to advance standards to official status (see Standards De-
velopment). New or revised text is marked with symbols (&

&
or

.
. or

~

~
) to specify the tentative earliest date on which the revision

would be officially adopted.

Review material and send comments
promptly to USP staff liaison (see the
Staff Directory). Guidelines on how to
comment are found at the end of the Po-
licies and Announcements section.

Harmonization
Items the Pharmacopeial
Discussion Group (PDG)
is trying to harmonize in-
ternationally

�BRIEFING: Scientific rationale for the potential inclusion or
change or for the proposed change. The designated stage of harmo-
nization. The stage determines whether an item appears under
Pharmacopeial Previews or under In-Process Revision, both sep-
arate sections of Harmonization.
�For In-Process Revision, new or revised text is marked with sym-
bols (&

&
) to specify the tentative, earliest date on which the revi-

sion would be officially adopted.

Review material and provide com-
ments to the appropriate staff liaison ci-
ted in the Briefing preceding each
Preview or In-Process Revision.

Interim Revision
Announcement
Adopted standards

Standards that have been adopted and will become officially bind-
ing on the specified date. Effective date is specified in the section’s
introductory page or within parentheses following a particular
item. New or revised text is set off by the symbols .

..

Review to see if affected by any of the
changes. Note effective date when stan-
dards become official and ensure com-
pliance.
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Other Sections

Committee Designations

Names of the committees (composed of volunteer scientific experts) that USP staff work with on the development of stan-

dards.

Staff Directory

Names of all USP scientific staff liaisons with contact information.

Policies and Announcements
� General scientific and policy issues affecting USP–NF standards and processes
� Update on standards-related issues being considered by USP
� Summaries of meetings of the Council of Experts
� Guidelines on how to comment
� Publication and comment schedules

Stimuli to the Revision Process
� Articles on standards development issues authored by the USP Council of Experts, USP staff, or other interested parties
� Discussions of issues on which USP desires public input prior to further development

Nomenclature
� Latest adopted United States Adopted Names (USAN) and International Nonproprietary Names (INN) for drugs
� Revisions to existing names as a supplement to the USP Dictionary of USAN and International Drug Names
� Suggested, proposed, and recommended USAN and INN
� Information on how nonproprietary drug names are devised
� Articles relevant to compendial nomenclature issues

Index

Cumulative directory for the content of all issues of PF beginning with PF 30(1).

Reference Standards Catalog

List of official USP Reference Standards specified in USP–NF, along with availability and ordering information.

Chromatographic Reagents Used in USP–NF and Pharmacopeial Forum

Update of chromatographic reagents based on the proposals published in this issue of PF.
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EXPERT COMMITTEE DESIGNATIONS*

The names of the Committees and their abbreviations are as follows:

AER Aerosols

AMB Analytical Microbiology

BBP Blood and Blood Products

BNA Bioavailability and Nutrient Absorption

BNT Biotechnology and Natural Therapeutics and Diagnostics

BPC Biopharmaceutics

BST Biostatistics

CRX Compounding Pharmacy

DSB Dietary Supplements—Botanicals

DSI Dietary Supplements—Information

DSN Dietary Supplements—Non-Botanicals

EMC Excipient Monograph Content{

ESC Excipients—Substances and Characterization{

ETM Excipients—Test Methods

GCT Gene Therapy, Cell Therapy, and Tissue Engineering

GTB General Toxicity and Biocompatibility

NL Nomenclature and Labeling

PA1 Pharmaceutical Analysis 1

PA2 Pharmaceutical Analysis 2

PA3 Pharmaceutical Analysis 3

PA4 Pharmaceutical Analysis 4

PA5 Pharmaceutical Analysis 5

PA6 Pharmaceutical Analysis 6

PA7 Pharmaceutical Analysis 7—Antibiotics

PDF Pharmaceutical Dosage Forms

PPC Parenteral Products—Compounding and Preparation

PPI Parenteral Products—Industrial

PSD Packaging, Storage, and Distribution

PW Pharmaceutical Waters

RMI Radiopharmaceuticals and Medical Imaging

SMU Safe Medication Use

VET Veterinary Drugs

VVI Vaccines, Virology, and Immunology

* HDQ Indicates USP Headquarters items.
{
The Expert Committee has been renamed. The old name, Excipients—Substances and Characterization (ESC) has been changed to Excipient Monograph Content (EMC).
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STAFF DIRECTORY

This is an updated directory that reflects assignment changes based on the reorganization of USP. The general

USP telephone number, (301) 881-0666, may still be used for general inquiries or when a particular Committee is

not identified. The Fax number is (301) 816-8373.

STAFF E-MAIL PHONE ASSIGNMENT

Clydewyn M. Anthony,
Senior Scientific Associate

cma@usp.org (301) 816-8139 Pharmaceutical Analysis 1
(PA1)

Frank P. Barletta, Consultant fpb@usp.org (301) 816-8328 Pharmaceutical Waters (PW)

Charles H. Barnstein, Consultant chbarnstein@
email.msn.com

(301) 774-9457 Nomenclature and Labeling
(NL)

Daniel K. Bempong,
Scientist

dkb@usp.org (301) 816-8143 Excipient Monograph
Content (EMC)

Lokesh Bhattacharyya, Director,
Non-Complex Actives and
Excipients

lb@usp.org (301) 816-8201

Barbara A. Bowman,
Manager, Administrative
Services

bab@usp.org (301) 816-8278 USP Correspondence

William E. Brown, Scientist web@usp.org (301) 816-8380 Biopharmaceutics (BPC);
Biostatistics (BST)

Evelyn Bryant, Manager,
Editorial Services

eb@usp.org (301) 816-8302

Larry N. Callahan, Scientist lnc@usp.org (301) 816-8385 Biotechnology and Natural
Therapeutics and Diagnostics
(BNT)

Todd L. Cecil, Director,
General Policies and
Requirements

tlc@usp.org (301) 816-8234

Roger Dabbah, Director,
Complex Actives

rd@usp.org (301) 816-8336

Behnam Davani, Scientist bd@usp.org (301) 816-8394 Pharmaceutical Analysis
7—Antimicrobial
and Antivirals (PA7b)

Ian F. DeVeau, Senior Scientist ifd@usp.org (301) 816-8178 Cell Therapy, Gene
Therapy and Tissue
Engineering (CGT);
Veterinary Products
and Natural Products
Monographs

Lawrence Evans, Senior
Scientific Associate

le@usp.org (301) 816-8389 Pharmaceutical Analysis
6 (PA6); Dietary Supple-
ments—Non-Botanicals
(DSN)

L. Valentin Feyns, Director,
Reference Standards
Evaluation

lvf@usp.org (301) 816-8121 USP Reference Standards

John W. Gasper, Director,
Executive Secretariat

jg@usp.org (301) 816-8241 General Issues
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STAFF E-MAIL PHONE ASSIGNMENT

Gabriel I. Giancaspro, Senior
Scientist and Latin American
Liaison

gig@usp.org (301) 816-8343 Dietary Supplements—Botani-
cals (DSB); Dietary
Supplements—Bioavail-
ability and Nutrient
Absorption (BNA)

Elena Gonikberg, Scientist eg@usp.org (301) 816-8251 Pharmaceutical Analysis 4
(PA4)

James W. Kelly, Scientist jwk@usp.org (301) 816-8167 Pharmaceutical Analysis 2
(PA2); Parenteral Products—
Industrial (PPI)

Justin J. Lane, Senior Scientific
Associate

jl@usp.org (301) 816-8323 Excipients—Test Methods
(ETM)

Anju K. Malhotra, Manager,
Conferences and Meetings

akm@usp.org (301) 816-8346 USP Conferences and
Meetings

Ronald G. Manning, Vice
President, Standards
Operations

rgm@usp.org (301) 816-8562

Margareth R. Marques, Scientist
and Latin American Liaison

mrm@usp.org (301) 816-8106 Biopharmaceutics (BPC);
Reagents

Tina S. Morris, Senior Scientist tsm@usp.org (301) 816-8397 Vaccines, Virology, and Immu-
nology (VVI)

Alan W. Nichols, Director,
Reference Standards
Production

awn@usp.org (301) 816-8321 USP Reference Standards

Claudia C. Okeke, Associate
Director

cco@usp.org (301) 816-8243 Compounding Pharmacy
(CRX); Parenteral Products—
Compounding and Prepara-
tion (PPC); Packaging,
Storage, and Distribution
(PSD)

W. Larry Paul, Scientific Fellow wlp@usp.org (301) 816-8331 Nomenclature and Labeling
(NL); Pharmaceutical
Dosage Forms
(PDF)

Horacio Pappa, Scientist
and Latin American Liaison

hp@usp.org (301) 816-8319 Pharmaceutical Dosage Forms
(PDF)

David A. Porter, Associate
Director

dap@usp.org (301) 816-8225 Analytical Microbiology (AMB)

Gary E. Ritchie,
Scientific Fellow for PAT

ger@usp.org (301) 816-8353 Process Analytical Technology
(PAT)

David B. Roll, Director,
Dietary Supplements

dbr@usp.org (301) 816-8316

Karen A. Russo, Scientist kar@usp.org (301) 816-8379 Pharmaceutical Analysis 1
(PA1); Excipient New
Monograph Development

Jennifer Salguero, Scientist jxs@usp.org (301) 816-8371 Dietary Supplement Information

Salvador Salado, Scientist and
Latin American Liaison

ss@usp.org (301) 816-8165 Pharmaceutical Analysis 3
(PA3)

Stefan P. Schuber, Director,
Information and
Administration

sps@usp.org (301) 816-8551

Catherine M. Sheehan, Senior
Scientific Associate

cxs@usp.org (301) 816-8262 Excipient Monograph Content
(EMC)
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STAFF E-MAIL PHONE ASSIGNMENT

Eric B. Sheinin, Vice President,
Information and Standards
Development

es@usp.org (301) 816-8103

Radhakrishna S. Tirumalai,
Scientist

rst@usp.org (301) 816-8339 Blood & Blood Products
(BBP); General Toxicity and
Biocompatibility (GTB)

Andrzej Wilk, Senior Scientific
Associate

aw@usp.org (301) 816-8305 Pharmaceutical Analysis 5
(PA5); Radiopharmaceuticals
and Medical Imaging (RMI)

William W. Wright, Scientific
Fellow

www@usp.org (301) 816-8335 Pharmaceutical Analysis 7—
Antibiotics (PA7a)

Kahkashan Zaidi,
Scientist

kxz@usp.org (301) 816-8269 Aerosols (AER)
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POLICIES AND
ANNOUNCEMENTS

In this section, readers may find statements about general scientific and policy issues that may have an impact on USP–NF

standards and processes, announcements about issues being considered by USP, and summaries of Council of Experts meet-

ings. This section also includes publication and comment schedules. P
olicies

and
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nnouncem

ents



NOTICE OF REVISION PERTAINING TO THE
PACKAGING AND STORAGE STATEMENTS FOR
EXCIPIENT ARTICLES. Changes in the Packaging and

Storage sections of the following excipient monographs

will appear in Pharmacopeial Forum 30(3) [May–June

2004].

This will apply to the following new excipient monographs,

which became official in USP27–NF22: Ammonium Sul-

fate, Candelilla Wax, Cetrimonium Bromide, Hydrogenated

Cottonseed Oil, Tribasic Sodium Phosphate, Glyceryl Dis-

tearate, Glyceryl Monolinoleate, and Glyceryl Monooleate.

It will also apply to the following new and revised excipient

monographs, which will become official in the First Supple-

ment to USP27–NF22: Dibutyl Phthalate, Diethylene Gly-

col Stearates, Ethylene Glycol Stearates, Hydrogenated

Soybean Oil, Hymetellose, Low-Substituted Carboxymethyl-

cellulose Sodium, Medium-Chain Triglycerides, Polyisobu-

tylene, Sodium Cetostearyl Sulfate, Sorbitol, Sorbitol

Solution, Maltitol Solution, and Noncrystallizing Sorbitol

Solution.

As well, it will apply to the following official excipient

monographs for which revision proposals are currently pre-

sented in Pharmacopeial Forum: Pregelatinized Starch and

Tapioca Starch.

Lastly, the Committee wishes to apply this principle to pro-

posed new excipient monographs for which revision propo-

sals are currently presented in Pharmacopeial Forum:

Copovidone, Modified Starch, Pregelatinized Modified

Starch, Maltose, Anhydrized Liquid Sorbitol, Phenolsul-

fonphthalein, and Hypromellose Acetate Succinate.

For more information, please contact Catherine Sheehan at

301-816-8262 or cxs@usp.org.

USP GUIDELINE FOR SUBMITTING REQUESTS FOR
REVISION TO THE USP–NF. We are pleased to

announce the availability of the USP Guideline for

Submitting Requests for Revision to the USP–NF. This

document was developed in conjunction with the USP

Council of Experts and its Expert Committees, USP Staff,

and the Drug Substance, Complex Actives, and Excipients

Project Teams of the Prescription/Nonprescription

Stakeholders Forum. This document includes information

to aid submission of new monographs and revisions to

existing monographs for Non-Complex Active Substances

and Products, Biological and Biotech Substances and

Products, Excipients, and Vaccines. It incorporates many

of the concepts and suggestions included in the ICH Q3A,

Q3B, Q3C, Q6A, and Q6B guidelines. These include the

definition of a specification and incorporate much of the

terminology of Q3A for the control of impurities. The

guideline clearly defines the information needed for the

USP’s Council of Experts and its Expert Committees to

evaluate a request for revision. The document is

approximately 75 pages in length with about 25 pages of

addenda and is available in PDF format from the USP

website at www.usp.org. Hard copies will be provided

upon request.

PHARMACOPEIAL EDUCATION COURSES. USP’s
Pharmacopeial Education series has been developed to
enhance the knowledge, ski l ls , and expert ise of
pharmaceutical industry personnel.

The following list indicates tentatively scheduled course

dates. For further information, contact Barbara B. Hubert,

Director, Pharmacopeial Education, BBH@usp.org, 301-

816-8333, or Diana Lenahan, Program Associate, DPL@

usp.org, 301-816-8530. Call 301-816-8530 to get informa-

tion on customized courses offered at USP or at your site.
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Calendar of Pharmacopeial Education Courses, 2004

Date Name of course Location

March 22 and 23 Fundamentals of Dissolution USP Headquarters, Rockville, MD

March 24 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

April 1 Analytical Method Validation USP Headquarters, Rockville, MD

April 21 and 22 Fundamentals of Dissolution USP Headquarters, Rockville, MD

May 19 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

May 20 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

June 10 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

July 19 and 20 Fundamentals of Dissolution USP Headquarters, Rockville, MD

August 10 Analytical Method Validation USP Headquarters, Rockville, MD

August 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

August 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

October 14 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

October 18 and 19 Fundamentals of Dissolution USP Headquarters, Rockville, MD

November 11 Analytical Method Validation USP Headquarters, Rockville, MD

November 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

November 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

November 12 Fundamentals of Dissolution (Lecture) USP Headquarters, Rockville, MD

December 2 Analytical Method Validation USP Headquarters, Rockville, MD

December 8 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

December 9 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

VISIT THE USP WEB SITE AT hhttp://www.usp.orgi.
Various resources related to Pharmacopeial standards are
presented, including highlights from PF.

USP–NF AVAILABLE IN THREE ELECTRONIC

FORMATS . The t rus ted re fe rence fo r o ffic ia l

pharmaceutical standards is available in three convenient

electronic formats—CD, intranet, and online. The CD is

ideal for single users who prefer to have USP–NF on their

hard drives. The intranet format allows Web browser-based

access to multiple users within a company, through their

own intranet server. The online format can be accessed by

individual registered users through the World Wide Web.

All three electronic formats provide fast and easy access

to official USP–NF content. More information can be

obtained by visiting www.usp.org/products or by calling

USP’s Customer Service Department at 1-800-227-8772

or 301-881-0666.

CHROMATOGRAPHIC REAGENTS NOW AVAILABLE.

Chromatographic Reagents lists the brand names of the
column reagents cited in every proposal for new or
revised gas- or liquid-chromatographic test methods that
has been published in Pharmacopeial Forum (PF) since
1980. Chromatographic Reagents also helps to track
which column reagents were used to validate methods that
have become official and are included in USP–NF. The
branded column reagents list is updated bimonthly
through Pharmacopeial Forum. Chromatographic
Reagents can be ordered by calling USP’s Customer
Service Department at 1-800-227-8772 or 301-881-0666.
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INTERNATIONAL CORRESPONDENCE. Individuals

who wish to correspond with the European and Japanese

Pharmacopoeias concerning monographs in the Official

Inqu i ry and Consensus s t ages o f in t e rna t iona l

harmonization should address their comments to the

coordinating pharmacopeia for a given article. The

addresses for the European and Japanese Pharmacopoeias

are as follows:

Technical Secretariat of the
European Pharmacopoeia Commission
B.P. 907
F 67029 Strasbourg Cedex 1
France

NAKASHIMA Nobumasa
Evaluation and Licensing Division
Pharmaceutical and Medical Safety Bureau
Ministry of Health, Labour and Welfare, Japan
Tel. +81-3-3595-2431, Fax. +81-3-3597-9535
E-mail: nakashima-nobumasa@mhlw.go.jp

HOW TO SUBMIT COMMENTS. The USP welcomes

and encourages interested parties to submit comments and

data regarding potential, proposed, or adopted (official)

standards. Submissions concerning a particular item that

has appeared in a PF should be submitted to the

appropriate USP scientific staff liaison identified at the

end of the Briefing accompanying each item. To submit

comments and data to a liaison, use the e-mail address

and telephone numbers listed in the Staff Directory

included in every PF.

Please note that USP–NF is being published in an annual

edition with one main book and two Supplements a year.

In addition, the following schedule will repeat every year

so that users will know what to expect and become familiar

with the deadlines.
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The publication and comment schedule for USP 27–NF 22 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2003 November 2003 January 2004

Supplement One October 15, 2003 February 2004 April 2004

Supplement Two February 17, 2004 June 2004 August 2004

The publication and comment schedule for USP 28–NF 23 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2004 November 2004 January 2005

Supplement One October 15, 2004 February 2005 April 2005

Supplement Two February 17, 2005 June 2005 August 2005

In the future, USP anticipates including the comment sub-

mission deadline in each briefing of every revision proposal

when it is published for public review and comment.

For general inquiries or in cases where a particular liaison is

not identified, use the general USP telephone number 301-

881-0666 or FAX number 301-816-8373.
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All official revisions are published in Supplements to USP–NF (twice yearly). Between Supplements, official revisions are

published in PF in the Interim Revision Announcement; these revisions are also incorporated in the upcoming Supplement.

The electronic version of USP–NF is updated as each Supplement becomes available and, therefore, contains all official text

up to and including the contents of the latest Supplement.

PUBLICATION SCHEDULES

Publication Publication Date Official Date

1st Supplement Feb. 2004 Apr. 1, 2004

PF 30(2) [Mar.–Apr. 2004] Mar. 2004 Not Applicable

2nd IRA [published in PF 30(2)] Mar. 2004 Apr. 1, 2004

PF 30(3) [May–June 2004] May 2004* Not Applicable

3rd IRA [published in PF 30(3)] May 2004* June 1, 2004*

2nd Supplement June 2004* Aug. 1, 2004*

PF 30(4) [July–Aug. 2004] July 2004* Not Applicable

4th IRA [published in PF 30(4)] July 2004* Aug. 1, 2004*

PF 30(5) [Sept.–Oct. 2004] Sept. 2004* Not Applicable

5th IRA [published in PF 30(5)] Sept. 2004* Oct. 1, 2004*

PF 30(6) [Nov.–Dec. 2004] Nov. 2004* Not Applicable

6th IRA [published in PF 30(6)] Nov. 2004* Dec. 1, 2004*

* Tentative
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INTERIM REVISION
ANNOUNCEMENT

In this section readers will find the following:
� The list of new USP Reference Standards that have become available
� The list of assays or tests that are adopted but held in abeyance pending availability of required USP Reference Standards
� New adopted (official) revisions to the USP–NF that become effective before the effective date of the next Supplement or

that were not ready for adoption by the closing date for the upcoming Supplement. (The effective date for these revisions is

stated on the next page.)

Readers should review this section to determine if they are affected by any of the changes.

Symbols—Interim revisions are shown with new text (if any) enclosed in circles, .new text.. Text enclosed in squares,
&new

text&, has already been adopted in a Supplement. Where the symbols appear together with no enclosed text, such as . . or
&

&,

it means that text has been deleted and no new text was proposed to replace it. In all revisions, the closing symbol is accom-

panied by a number that indicates the IRA or Supplement in which the revision first appeared. For example, .2 indicates that

the revision was officially adopted in the Second Interim Revision Announcement, and &2S (USP27) indicates that the revision was

officially adopted in the Second Supplement to USP 27.

Errata—At the end of the Interim Revision Announcement section is a list of errata and corrections to USP 27–NF 22. The

page number indicates where the item is found in USP–NF. If necessary, this list will be updated with every issue of PF. This

information will also be cumulative in the next available Supplement, and will appear in its corrected form in the next annual

edition of USP–NF. Errata are considered to be items erroneously published that have not received the approval of the Coun-

cil of Experts and that do not reflect the official requirement.
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SECOND INTERIM REVISION ANNOUNCEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409
MONOGRAPHS (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412

Glucagon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412
Lithium Carbonate Extended-Release Tablets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 414
Loratadine Oral Solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415
Mephobarbital Tablets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415
Nalidixic Acid Oral Suspension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415
Vitamin A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415

GENERAL CHAPTERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416
h11i USP Reference Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416

Errata List for USP 27–NF 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417
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SECOND INTERIM REVISION
ANNOUNCEMENT

to USP 27 and to NF 22

By authority of the United States Pharmacopeial Convention, Inc.
Prepared by the Council of Experts and published by the Board of Trustees

Larry L. Braden, Chair
USP Board of Trustees

Roger L. Williams, Executive Vice President
and Chairman, USP Council of Experts

John W. Gasper, Director, Executive Secretariat

Official April 1, 2004. Released March 1, 2004.

All inquiries and comments regarding USP 27 text and NF 22 text should be addressed to the Executive Secretariat,

USP–NF, 12601 Twinbrook Parkway, Rockville, MD 20852.
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New USP Reference Standards

The following USP Reference Standards, which were in-

dicated in past Supplements to USP–NF as being not yet

available, have since become available. Thus, the official

date of each USP 27 or NF 22 standard, test, or assay requir-

ing the use of the following Reference Standards is indi-

cated individually in this list.

USP Allantoin RS (March 1, 2004)
USP Amifostine Disulfide RS (March 1, 2004)
USP Ammonium Chloride RS (March 1, 2004)
USP Aspartame Acesulfame RS (March 1, 2004)
USP Benazepril Hydrochloride RS (July 1, 2004)
USP Benazepril Related Compound A RS (May 1, 2004)
USP Benazepril Related Compound B RS (May 1, 2004)
USP Bupropion Hydrochloride RS (March 1, 2004)
USP Cefpiramide RS (September 1, 2004)
USP Chlorhexidine RS (July 1, 2004)
USP Chlorhexidine Acetate RS (July 1, 2004)
USP Choline Chloride RS (March 1, 2004)
USP Clonazepam Related Compound C RS (July 1, 2004)
USP Clonidine RS (September 1, 2004)
USP Clonidine Related Compound A RS (September 1, 2004)
USP Copovidone RS (March 1, 2004)
USP Cyclandelate RS (September 1, 2004)
USP Desflurane RS (May 1, 2004)
USP Desflurane Related Compound A RS (March 1, 2004)
USP Dextran 40 RS (May 1, 2004)
USP Dextran 70 RS (May 1, 2004)
USP Dolasetron Mesylate RS (July 1, 2004)
USP Dolasetron Mesylate Related Compound A RS (July 1, 2004)
USP Doxazosin Mesylate RS (March 1, 2004)
USP Powdered Eleuthero Extract RS (July 1, 2004)
USP Fenoldopam Mesylate RS (March 1, 2004)
USP Fludarabine RS (September 1, 2004)
USP Flumazenil RS (May 1, 2004)
USP Fluoxetine Related Compound C RS (July 1, 2004)
USP Formononetin RS (March 1, 2004)
USP Fosphenytoin Sodium RS (March 1, 2004)
USP Gadoversetamide RS (March 1, 2004)
USP Gadoversetamide Related Compound A RS (March 1, 2004)
USP Ganciclovir RS (May 1, 2004)
USP Ganciclovir Related Compound A RS (July 1, 2004)
USP Glucosamine Hydrochloride RS (July 1, 2004)
USP Hydrocodone Bitartrate Related Compound A CII RS (March

1, 2004)
USP Isoflurane Related Compound A RS (September 1, 2004)
USP Isoflurane Related Compound B RS (September 1, 2004)
USP Powdered Kava Extract RS (March 1, 2004)
USP Kawain RS (March 1, 2004)
USP Lamivudine RS (July 1, 2004)
USP Loratadine RS (September 1, 2004)
USP Meropenem RS (March 1, 2004)
USP Metformin Hydrochloride RS (March 1, 2004)
USP Metformin Related Compound A RS (March 1, 2004)
USP Metoprolol Related Compound A RS (July 1, 2004)
USP Metoprolol Related Compound B RS (September 1, 2004)
USP Metoprolol Related Compound C RS (September 1, 2004)
USP Metoprolol Related Compound D RS (September 1, 2004)
USP Ondansetron Hydrochloride RS (March 1, 2004)
USP Ondansetron Related Compound A RS (March 1, 2004)
USP Ondansetron Related Compound C RS (March 1, 2004)
USP Ondansetron Related Compound D RS (March 1, 2004)
USP Oxfendazole RS (March 1, 2004)

USP Paclitaxel RS (March 1, 2004)
USP Paclitaxel Related Compound A RS (March 1, 2004)
USP Paclitaxel Related Compound B RS (March 1, 2004)
USP Paroxetine Related Compound D RS (May 1, 2004)
USP Phenytoin Related Compound A RS (March 1, 2004)
USP Phenytoin Related Compound B RS (July 1, 2004)
USP Quinine Hydrochloride Dihydrate RS (March 1, 2004)
USP Powdered Red Clover Extract RS (May 1, 2004)
USP Rimantidine Hydrochloride RS (July 1, 2004)
USP Scopoletin RS (July 1, 2004)
USP Sevoflurane RS (May 1, 2004)
USP Sevoflurane Related Compound A RS (May 1, 2004)
USP Sotalol Hydrochlride RS (July 1, 2004)
USP Sotalol Related Compound A RS (May 1, 2004)
USP Sotalol Related Compound B RS (May 1, 2004)
USP Sotalol Related Compound C RS (May 1, 2004)
USP Stearoyl Polyoxyglycerides RS (May 1, 2004)
USP Sumatriptan RS (March 1, 2004)
USP Sumatriptan Succinate RS (March 1, 2004)
USP Sumatriptan Succinate Related Compound A RS (March 1,

2004)
USP Sumatriptan Succinate Related Compound C RS (March 1,

2004)
USP Terazosin Hydrochloride RS (March 1, 2004)
USP Terazosin Related Compound A RS (March 1, 2004)
USP Terazosin Related Compound B RS (March 1, 2004)
USP Terazosin Related Compound C RS (March 1, 2004)
USP Tiamulin Fumarate RS (July 1, 2004)
USP Tiamulin Related Compound A RS (July 1, 2004)
USP Valsartan Related Compound A RS (March 1, 2004)
USP Valsartan Related Compound C RS (March 1, 2004)
USP Vecuronium Bromide RS (September 1, 2004)
USP Verteporfin RS (March 1, 2004)
USP Verteporfin Related Compound A RS (March 1, 2004)
USP Vinorelbin Related Compound A RS (March 1, 2004)
USP Vinorelbine Tartrate RS (May 1, 2004)
USP Vitexin RS (March 1, 2004)

The official dates of anyUSP 27 or NF 22 standards, tests,

or assays requiring the use of the following new USP Ref-

erence Standards are postponed until further notice pending

availability of the respective Reference Standards.

USP Alteplase RS
USP Amiloxate RS
USP Positive Bioreaction RS
USP Cinoxate RS
USP Decoquinate RS
USP Diethylstilbestrol Diphosphate RS
USP Enalapril Related Compound B RS
USP Enzacamene RS
USP Fludeoxyglucose RS
USP Ginseng Extract RS
USP Gonadorelin Hydrochloride RS
USP Hypericin RS
USP Lactase RS
USP Medroxyprogesterone Acetate Related Compound A RS
USP Menotropins RS
USP Methyldopa–Glucose Reaction Product RS
USP Mibolerone RS
USP Narasin RS
USP Ondansetron Related Compound B RS
USP Potassium Perchlorate RS
USP Pyrethrum Extract RS
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USP Sargramostim RS
USP Sulisobenzone RS
USP D8-tetrahydrocannabinol RS
USP D9-tetrahydrocannabinol RS
USP Thiacetarsamide RS
USP Tilmicosin RS

USP Tinidazole Related Compound B RS
USP Trenbolone RS
USP Trenbolone Acetate RS
USP Powdered Valerian RS
USP Vasopressin RS
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MONOGRAPHS (USP)

Glucagon

Change to read:
Assay—[NOTE—All buffers have a final pH of 7.4, unless other-
wise indicated.]

HEPATOCYTE PREPARATION—

Calcium-free perfusion buffer with dextrose—Prepare a solution
containing, in each L, 7.92 g of sodium chloride, 0.35 g of potas-
sium chloride, 1.80 g of dextrose, 0.19 g of edetic acid, and 2.38 g
of N-2-hydroxyethylpiperazine-N’-2-ethanesulfonic acid. Oxyge-
nate prior to circulation.
Collagenase buffer—Prepare a solution containing, in each L,

3.62 g of sodium chloride, 23.83 g of N-2-hydroxyethylpipera-
zine-N’-2-ethanesulfonic acid, 0.35 g of potassium chloride, 0.52
g of calcium chloride, and 1.8 g of dextrose. Adjust to a pH of
7.6, and oxygenate. Immediately before perfusion, dissolve a quan-
tity of collagenase in this solution to obtain a concentration of
0.02% to 0.05%.
Wash buffer—Prepare a solution containing, in each L, 7.92 g of

sodium chloride, 0.35 g of potassium chloride, 0.19 g of edetic
acid, 2.38 g of N-2-hydroxyethylpiperazine-N’-2-ethanesulfonic
acid, 0.22 g of calcium chloride, and 0.12 g of magnesium sulfate.
Incubation buffer—Prepare a solution containing, in each L,

6.19 g of sodium chloride, 0.35 g of potassium chloride, 0.22 g
of calcium chloride, 0.12 g of magnesium sulfate, 0.16 g of mono-
basic potassium phosphate, 11.915 g of N-2-hydroxyethylpipera-
zine-N’-2-ethanesulfonic acid, and 1% bovine serum albumin
(BSA). Adjust to a pH of 7.5.
Test animals—Male Sprague-Dawley rats are maintained on a

standard rat chow diet and freely given water. On the morning of
the test, select a healthy rat weighing approximately 300 g, and
administer 100 Units of Heparin Sodium subcutaneously.
Procedure—[NOTE—Conduct this procedure in the morning to

ensure that the rat has optimal glycogen in its liver.] Anesthetize
the rat with an appropriate anesthetic. Open the abdominal cavity,
and isolate the portal vein. Insert an angiocatheter connected to a
perfusion pump, and tie into the portal vein at the general location
of the lienal branch. Start the perfusion (25 mL per minute) in situ
with Calcium-free perfusion buffer with dextrose, equilibrated with
oxygen, at a temperature of 378. As the liver enlarges, cut the in-
ferior vena cava to allow pressure equilibrium. [NOTE—About 300
mL of the perfusate is needed to clear the liver of red blood cells at
a flow rate of 30 to 60 mL per minute.] Then circulate Collagenase
buffer at a flow rate of 30 to 60 mL per minute for about 10 min-
utes. The exact concentration of collagenase (within the range of
0.02% to 0.05%) is determined empirically for each lot of enzyme.
The concentration of collagenase is that necessary to consistently
cause a breakdown of the liver about 10 minutes after initial entry
of the Collagenase buffer into the liver. When the liver signifi-
cantly increases in size, changes color and consistency, and starts
to leak perfusate out of the lobes, change the system to the oxyge-
nated prewarmed Wash buffer. About 100 mL of Wash buffer is
needed to wash the liver of collagenase at a flow rate of 25 mL
per minute. Surgically remove the liver from the animal and place
in a prewarmed tray containing oxygenated Wash buffer (378).
Gently comb the liver with a stainless steel, fine-toothed comb to
free the hepatocytes. Wash the hepatocytes with Wash buffer, and
filter through cheesecloth (or a 150-mm mesh polyethylene net)
into a plastic beaker. Centrifuge the cell suspension for about 2
minutes at about 25 6 g to form a loosely packed pellet. Discard
the supernatant, and resuspend the pellet inWash buffer. Repeat the
washing procedure twice for a total of three washes. Resuspend the
final pellet in 100 to 200 mL of Incubation buffer depending on cell
yield. [NOTE—If the Assay procedure is interrupted, cool the cells
by collecting the cells in a beaker placed in ice. The cells are

washed with ice-cold Wash buffer, and stored on ice until ready
for use. At that point the cells are pelleted once more, and resus-
pended in ice-cold Incubation buffer.]

Suitability—The concentrations of cells may vary due to the col-
lagenase activity and the viability of the hepatocytes. To check cell
viability and to determine viable cell concentration, dilute dupli-
cate 100-mL aliquots of cell suspension with 400 mL ofWash buffer
and 500 mL of isotonic 0.4% trypan blue. The aliquots are counted
in a hemocytometer. The cells are suspended in Incubation buffer
to obtain a viable cell concentration of not less than 3 6 106 per
mL. Count several distinct fields. [NOTE—Viable cells are those
cells that exclude the trypan blue.]

NEGATIVE CONTROL SOLUTION—Prepare a solution containing
0.5% bis(trimethylsilyl)acetamide (BSA) in sterile water.

INCUBATION FLASKS—Use 25-mL conical flasks, the bottoms of
which have been heated and pushed inward to form a conically
raised center.

STANDARD PREPARATIONS—.In duplicate, dissolve a suitable
quantity of USP Glucagon RS, accurately measured, in 0.01 N hy-
drochloric acid or other suitable diluent to obtain a solution con-
taining 1.0 USP Glucagon Unit per mL..2 All dilutions thereafter
are made using 0.5% BSA (w/v) in water. Dilute accurately mea-
sured volumes of each solution with Negative control solution to
obtain five concentrations—200, 100, 50, 25 and 12.5 micro-Units
per mL—of each solution (Standard preparations). Pipet 0.2 mL
of each Standard preparation into separate Incubation flasks. Pipet
0.2 mL of Negative control solution into each of two flasks (Nega-
tive control solution 1 and 2). Then add the hepatocytes into each
of the twelve flasks.

ASSAY PREPARATIONS—Using accurately weighed quantities of
Glucagon, proceed as directed for Standard preparations.

D-GLUCOSE DETERMINATION—
Standard stock solution—Transfer 2.0 g of USP Dextrose RS,

accurately weighed, to a 200-mL volumetric flask, and dissolve
in and dilute with saturated benzoic solution to volume.

Standard solutions—Transfer suitable quantities of Standard
stock solution to three flasks, and dilute with saturated benzoic acid
solution to obtain solutions having known concentrations of 0.5,
1.0, and 1.5 times the typical sample glucose concentration.

Potassium ferrocyanide solution—Dissolve 1.25 g of trihydrate
potassium ferrocyanide in 125 mL of Sterile Water for Injection.

System suitability—Analyze the Potassium ferrocyanide solu-
tion, the Standard solutions, and five replicates of the middle Stan-
dard solution. Prepare a standard curve using the Standard
solutions as directed for Procedure: the relative standard deviation
of the standard curve is not more than 2.0%; the response of the
Potassium ferrocyanide solution is not more than 30 mg per L;
and the relative standard deviation is not more than 2.0% for the
replicate analyses of the middle Standard solution.

PROCEDURE—Dispense 5 mL of Hepatocyte preparation into the
special incubation flasks in sequence from high glucagon concen-
tration to low glucagon concentration alternating the Standard pre-
parations with the Assay preparations. The flasks are swirled in an
orbiting water bath at 125 rpm at 308 for approximately 30 to 60
minutes. [NOTE—The exact incubation time must be determined to
optimize the signal-to-noise ratio.] Following incubation place 0.5-
to 1.0-mL aliquots, in duplicate, from each incubation flask into
labeled tubes, and centrifuge at 12,5006 g. Determine the percen-
tage of glucose concentration in each flask’s supernatant.

To conform to the linear range of the instrument being used, it
may be necessary to adjust by dilution each of the preparations.
Use a glucose analyzer that has demonstrated appropriate specifi-
city, accuracy, precision, and linear response over the range of con-
centrations being determined. [NOTE—A suitable analyzer may use
an immobilized, oxidase-enzyme membrane or jacket-generating
hydrogen peroxide, which is then detected at the electrode.] Per-
form the glucose analysis in the following sequence: Negative con-
trol solution 1, Standard preparations, Assay preparations, and
Negative control solution 2. Determine the percentage of glucose
against the Negative control solution for each preparation.
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CALCULATIONS—

Linearity test—Use an analysis of variance (ANOVA) with one
sample assayed against a standard, and using two replicates each,
construct a table (see Table 1). Compare the value of the ratio
MSNL/MSRES1 to a critical value obtained from a table for an
F distribution with m –2 and 3m –3 degrees of freedom where m
is the number of dose levels for each preparation. If the ratio
MSNL/MSRES does not indicate the presence of significant non-
linearity (ratio value is lower than the critical value), then proceed
to the test for parallelism. If the ratio exceeds the critical value (sig-
nificance level of 0.05), the nonlinearity is statistically significant
and the test is repeated, discarding the results from either the high-
est or lowest dose of both the Standard preparations and the Assay
preparations (four dose levels). If the ratio MSNL/MSRES does
not indicate the presence of significant nonlinearity, then proceed
to the test for parallelism.
Parallelism test—Compare the ratio MSNP/MSRES2 to a criti-

cal value obtained from an F distribution having 1 and 4m –5 de-
grees of freedom. If the ratio MSNP/MSRES2 does not indicate the
presence of significant nonparallelism, then the assay is considered
valid. Use the appropriate dose levels for the estimation of the re-
lative potency.
Relative potency—Calculate the relative potency, R, of the Assay

preparations as compared to the Standard preparations as follows.
(1) Xj is defined as the log10 of the j

th dose of the Standard pre-
parations or the Assay preparations. The glucagon dose varies
from 12.5 to 200 6 10–6 USP Glucagon Units per mL. For ease
in the subsequent calculations, these doses are respectively repre-
sented by 1 through 5 as shown in the table below.

j
Dose

1
12.5

2
25

3
50

4
100

5
200

Xj 1.10 1.40 1.70 2.00 2.30

(2) To differentiate between the Standard preparations and the
Assay preparations in the calculations, the subscript ‘‘i’’ will be
used with i = 1 to designate the Standard preparations and i = 2
to designate the Assay preparations. Yijk will denote the glucose
concentration associated with the kth replicate of the jth dose of
the ith preparation. For example, Y1jk is the glucose concentration
associated with the kth replicate of the jth dose of the appropriate
Standard preparation; Y11k is the glucose concentration associated
with the kth replicate of dose 1 of the Standard preparation and Y21k

would denote the glucose concentration associated with the kth rep-
licate of dose 1 of the Assay preparation. Dose 1 represents a glu-
cose dose of 12.5 6 10–6 USP Glucagon Units per mL. Finally,
Y132 would represent the glucose concentration associated with
the 2nd replicate of dose 3 for the Standard preparation.
(3) YS and Yt denote the average glucose concentrations for the

Standard preparations and the Assay preparations, respectively.
(4) Calculate the least-squares slope estimate, b, for a linear

regression relating the Yijk’s to the Xj’s as follows: b = Sxy/Sxx with
Sxy and Sxx calculated using the equations in Table 2.
(5) The log potency,M, is calculated usingM = –1[(YS– Yt )/b].
(6) R = antilog (M).
(7) Calculate the confidence limits (upper and lower) for the

relative potency, R, using the value s2 = MSRES3 (see Table 1
and Table 2) as follows. Obtain t from a table for a t distribution
having 4m – 4 degrees of freedom. For the 95% limits, the t values
can be obtained from Table 9 under Design and Analysis of Bio-
logical Assays h111i.

NOTE—For confidence limits having other probability levels (i.e.,
100(1 – a) %), the right tail t critical value having a/2 area to its
right is used.

and calculate

ML= (M – F)/(1 – g),

and

MU = (M + F)/(1 – g),

where M is the log potency and ML and MU are the log potency
lower and upper confidence limits. The lower and upper confidence
limits for the relative potency, R, are given by

RL = antilog (ML)

RU = antilog (MU)

It meets the requirements if the potency is between 0.8 to 1.25 USP
Glucagon Units per mg, and the confidence interval width at P =
0.95 does not exceed 45% of the computed potency.

Table 1. ANOVA for the Rat Hepatocyte Assay for Glucagon

Source
Degrees of
Freedom

SS (Sum of
Squares)

MS (Mean
Square)

Preparations 1 SSPREP MSPREP
Replicates 1 SSREP MSREP
Linear Slope 1 SSLIN MSLIN
Residual3 4m –4 SSRES3 MSRES3

Nonparallelism 1 SSNP MSNP
Residual2 4m –5 SSRES2 MSRES2

Nonlinearity m –2 SSNL MSNL
Residual1 3m –3 SSRES1 MSRES1

TOTAL 4m –1 SST

NOTES—This analysis pertains to one sample assayed against a
standard, using two replicates each.
The number of dose levels for each preparation is denoted by m.
Table 2 gives the equations for calculating the SS terms.
In each row of the ANOVA table, the MS is obtained by dividing

the SS term by the degrees of freedom.
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Table 2. Equations for Calculating the Sums of Squares in the
Analysis of Variance*

* Refer to the Calculations for section on Relative Potency for the definitions of xj and
yijk.

Lithium Carbonate Extended-Release
Tablets

Change to read:
Drug release h724i—

TEST 1—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 1.

Medium: dilute hydrochloric acid (7 in 1000); 800 mL.
Apparatus 1: 100 rpm.
Times: 15, 45, 90, and 120 minutes.
Procedure—At each Time, withdraw 8.0 mL of the solution un-

der test, and pass through a filter having a 35-mm or finer porosity.
Using the filtrate as the Assay preparation, suitably diluted with
Dissolution Medium if necessary, and using Dissolution Medium
to prepare the Standard preparation, determine the amount of
Li2CO3 dissolved by employing a flame photometer, as directed
in the Assay.

Tolerances—The percentages of the labeled amount of Li2CO3

dissolved at the specified times conform to Acceptance Table 1.

Time (minutes) Amount dissolved

15 between 2% and 16%
45 between 25% and 45%
90 between 60% and 85%
120 not less than 85%

TEST 2—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 2.

Apparatus and Procedure—Proceed as directed for Test 1.
Medium: water; 900 mL.
Times: 1, 3, and 7 hours.
Tolerances—The percentages of the labeled amount of Li2CO3

dissolved at the specified times conform to Acceptance Table 1.

Time (hours) Amount dissolved

1 not more than 40%
3 between 45% and 75%
7 not less than 70%

TEST 3—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 3.

Medium: water; 250 mL.
Apparatus 3: 6 dips per minute, 20-mesh top screen and 100-

mesh bottom screen.
Procedure—Proceed as directed for Test 1.
Times and Tolerances—The percentages of the labeled amount

of Li2CO3 dissolved at the specified times conform to Acceptance
Table 1.

Time (hours) Amount dissolved

1 between 10% and 45%
2 between 25% and 75%
6 not less than 70%

.
TEST 4—If the product complies with this test, the labeling in-

dicates that it meets USP Drug Release Test 4.
Medium, Apparatus, Times, and Procedure—Proceed as directed

for Test 1.
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Tolerances—The percentages of the labeled amount of Li2CO3

dissolved at the specified times conform to Acceptance Table 1.

Time (minutes) Amount dissolved

15 between 2% and 16%
45 between 25% and 45%
90 between 60% and 85%
120 not less than 80%

.2

Loratadine Oral Solution

Change to read:
Packaging and storage—Preserve in tight containers, and store
between 28 and .258..2

Mephobarbital Tablets

Delete the following:
.Dissolution h711i—
Medium: pH 6.8 phosphate buffer (see under Buffer Solutions in

the section Reagents, Indicators, and Solutions); 900 mL.
Apparatus 2: 75 rpm.
Time: 75 minutes.
Procedure—Determine the amount of C13H14N2O3 dissolved by

employing UV absorption at the wavelenth of maximum absor-
bance at about 242 nm on filtered portions of the solution under
test, suitably diluted with Dissolution Medium, in comparison with
a Standard solution having a known concentration of USP Mepho-
barbital RS in the same Medium.
Tolerances—Not less than 70% (Q) of the labeled amount of

C13H14N2O3 is dissolved in 75 minutes..2

Nalidixic Acid Oral Suspension

Change to read:
Assay—
Mobile phase—Prepare a solution of 784 mg of dibasic potas-

sium phosphate in 325 mL of water. To this solution add a solution
of 2.62 g of hexadecyltrimethylammonium bromide in 350 mL of
methanol. To the combined solution add .325 mL.2 of methanol,
mix, filter, and degas. This solution has an apparent pH of about 10.
Make adjustments if necessary (see System Suitability under
Chromatography h621i).
Internal standard solution—Prepare a solution of sulfanilic acid

in Mobile phase containing about 0.8 mg per mL.
Standard preparation—Prepare a solution having a known con-

centration of about 0.18 mg per mL of USP Nalidixic Acid RS in
methanol. Transfer 5.0 mL of this solution and 1.0 mL of Internal
standard solution to a 25-mL volumetric flask, dilute with metha-
nol to volume, and mix.

Assay preparation—Transfer an accurately measured volume of
freshly mixed Oral Suspension, equivalent to about 150 mg of na-
lidixic acid, to a 500-mL volumetric flask, add about 400 mL of
methanol, and sonicate for about 30 minutes. Shake by mechanical
means for about 30 minutes, sonicate again for about 30 minutes,
dilute with methanol to volume, mix, and filter. Transfer 3.0 mL of
the clear filtrate and 1.0 mL of Internal standard solution to a 25-
mL volumetric flask, dilute with methanol to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
3.9-mm 6 30-cm column that contains packing L1. The flow rate
is about 1.5 mL per minute. Chromatograph the Standard prepa-
ration, and record the peak responses as directed for Procedure:
the relative retention times are about 0.7 for sulfanilic acid and
1.0 for nalidixic acid; the resolution, R, between sulfanilic acid
and nalidixic acid is not less than 1; and the relative standard de-
viation for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the areas for
the major peaks. Calculate the quantity, in mg, of C12H12N2O3 in
each mL of the Oral Suspension taken by the formula:

(12,500/3)(C/V)(RU /RS),

in which C is the concentration, in mg per mL, of USP Nalidixic
Acid RS in the Standard preparation; V is the volume, in mL, of
Oral Suspension taken to prepare the Assay preparation; and RU

and RS are the ratios of the peak areas for nalidixic acid and sulfa-
nilic acid in the chromatograms obtained from the Assay prepara-
tion and the Standard preparation, respectively.

Vitamin A

Change to read:
Identification—
A: To 1 mL of a chloroform solution of it containing the

equivalent of approximately 6 mg of retinol, add 10 mL of anti-
mony trichloride TS: a transient blue color appears at once.
B: Thin-Layer Chromatographic Identification Test h201i—
Test solution—
FOR LIQUID FORM OF VITAMIN A—Dissolve a volume equivalent

to about 15,000 USP Units in chloroform to obtain 10 mL of solu-
tion.

FOR SOLID FORM OF VITAMIN A—Weigh a quantity equivalent to
about 15,000 USP Units, place in a separator, add 75 mL of water,
shake vigorously for 1 minute, extract with 10 mL of chloroform
by shaking for 1 minute, and centrifuge to clarify the chloroform
extract.
Standard solution—Dissolve the contents of 1 .ampul.2 of USP

Vitamin A RS in chloroform to obtain 25.0 mL.
Developing solvent system: a mixture of cyclohexane and ether

(4:1).
Procedure—Apply at the starting point of the chromatogram

0.015 mL of the Standard solution and 0.01 mL of the Test solu-
tion, and proceed as directed for Thin-Layer Chromatography un-
der Chromatography h621i. Allow the solvent front to move a
distance of 10 cm, remove the plate, and air dry. Spray with phos-
phomolybdic acid TS: the blue-green spot formed is indicative of
the presence of retinol. The approximate RF values of the predomi-
nant spots, corresponding to the different forms of retinol, are 0.1
for the alcohol form, 0.45 for the acetate, and 0.7 for the palmitate.
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GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

h11i USP REFERENCE
STANDARDS

Add the following:
.USPAmmonium Chloride RS—Dry over silica gel for 4 hours.
This material is hygroscopic. Keep container tightly closed. Store
at room temperature..2

Change to read:
USP Cefpiramide RS—.Do not dry. For quantitative applica-
tions, determine the water content titrimetrically at the time of
use. Keep container tightly closed. Protect from light. Store in a
freezer..2

Change to read:
USP 4’-Chloro-3’-sulfamoyl-2-benzophenone Carboxylic Acid
RS—.

(NAME CHANGE) See USP Chlorthalidone Related Com-
pound A RS..2

Add the following:
.USP Chlorthalidone Related Compound A RS—Do not dry.
Keep container tightly closed. Store in a desiccator..2

Change to read:
~

USP Clonidine RS—.Do not dry before using..2 Keep container
tightly closed. Protect from light.

~USP27

Change to read:
USP Enalapril Maleate RS—.Do not dry..2 Keep container
tightly closed.

Change to read:
USP Fentanyl Citrate RS—.Do not dry before using..2 Keep
container tightly closed. Protect from light.

Change to read:
~

USP Fluoxetine Related Compound C RS [N-Methyl-N-[3-
phenyl-3-(4-trifluoromethyl-phenoxy)-propyl]-succinamic acid]
(C21H22F3NO4 409.40)—

~USP27
.Do not dry. Keep container

tightly closed. Protect from light..2

Change to read:
USP Hydroxypropyl Methylcellulose RS—.

(NAME CHANGE) See
USP Hypromellose RS..2

Add the following:
.USP Hypromellose RS—Dry portion at 1058 for 2 hours before
using. Keep container tightly closed. This material is hygro-
scopic..2

Change to read:
USP Isoflurane Related Compound B RS [2,2,2-trifluoroethyl-
difluoromethyl ether] (C3H3F5O 150.05)—.Do not dry before
using. Keep container tightly closed. Protect from light. [Cau-
tion—Extremely volatile liquid. Cool contents before opening am-
pul.].2

Change to read:
&USP Loratadine RS&1S (USP27)—

.Do not dry. Keep container
tightly closed. Protect from light..2

Change to read:
USP Metoprolol Related Compound B RS [(+)1-chloro-2-hy-
droxy-3-[4-(2-methoxyethyl)phenoxy]-propane] (C12H17ClO3

244.71)—Do not dry. Keep container tightly closed. Protect from
light. .Store in a freezer..2

Change to read:
USP Metoprolol Related Compound C RS [(+)4-[2-Hydroxy-
3-(1-methylethyl)aminopropoxy]benzaldehyde] (C13H19NO3

237.29)—Do not dry. Keep container tightly closed. Protect from
light. .Store in a freezer..2

Change to read:
USP Metoprolol Related Compound D RS [(+) N,N-bis[2-hy-
d r o x y - 3 - [ 4 - ( 2 -m e t h o x y e t h y l ) p h e n o x y ] p r o p y l ] ( 1 -
methylethyl)amine] (C27H41NO6 475.62)—Do not dry. Keep
container tightly closed. Protect from light. .Store in a freezer..2

Change to read:
USP Saccharin RS—.Do not dry.2 Keep container tightly clos-
ed.

Change to read:
USP Sotalol Hydrochloride RS—.Do not dry. Keep container
tightly closed. Protect from light. Store in a refrigerator..2

Change to read:
USP Sotalol Hydrochloride Related Compound A RS [N[(4-
[[(1-methylethyl)amino]acetyl]phenyl]methanesulfonamide
monohydrochloride] (C12H18N2O3S �HCl 306.81)—.Do not
dry. Keep container tightly closed. Store in a refrigerator..2

Change to read:
USP Sotalol Hydrochloride Related Compound B RS [N-(4-
formylphenyl)methanesulfonamide] (C8H9NO3S 199.23)—
.Do not dry. Keep container tightly closed. Store in a refrigerator..2

Change to read:
USP Sotalol Hydrochloride Related Compound C RS [N-[4-[2-
[(1-methylethyl)amino]ethyl]phenyl]methanesulfonamide
monohydrochloride] (C12H20N2O2S �HCl 292.83)—.Do not
dry. Keep container tightly closed. Store in a refrigerator..2

Change to read:
USP Sulfinpyrazone RS—.Do not dry. Keep container tightly
closed..2

Change to read:
USP Tolnaftate RS—Dry portion in vacuum at 658 for 3 hours
before using. Keep container tightly closed. .Store in a refrigera-
tor..2
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ERRATA

Following is a list of errata and corrections to USP 27–NF 22. The page number indicates where the item is found in USP 27–NF 22. If
necessary, this list will be updated with every issue of PF. This information will also be available as a cumulative table in the next available
Supplement and will appear in its corrected form in the next annual edition of USP–NF. Errata are considered to be items erroneously
published that have not received the approval of the Council of Experts and that do not reflect the official requirement. USP staff are
available to respond to questions regarding the accuracy of a particular requirement by calling 1-800-822-USPC.

Page Title Section Description

256 Bisoprolol Fumarate Specific rotation Change ‘‘between –0.28 and +0.28’’ to: –28 and +28
387 Cefuroxime Axetil for Oral

Suspension
Dissolution Line 3 under Medium: Change ‘‘dibasic

sodium phosphate’’ to: anhydrous dibasic sodium phos-
phate

2373 h811i Powder Fineness Classification of Powder Line 13: Change ‘‘of 850–80 mm.’’ to : of 850–1180 mm.

2658 Reagents, Indicators, and
Solutions

Introduction Line 7 under Water: reinsert the new text made
official in First Supplement to USP 26, which appears
after: ‘‘from the atmosphere.’’ to read: , or purified water
which has a resistivity of not less than 18 Mohm-cm.
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IN-PROCESS REVISION

This section contains proposals for adoption as official USP or NF standards (either proposed new standards or proposed

revisions of current USP or NF standards). These may be any of the following: (1) items that previously appeared under

Pharmacopeial Previews and are now formally proposed as revisions; (2) proposed revisions placed directly under In-Pro-

cess Revision; or (3) modifications of revisions previously proposed under In-Process Revision. Readers should review ma-

terial in this section and provide comments to the staff liaison (use the Staff Directory to find the contact information).

Information on how to comment is found in the Policies and Announcements section. It is important to send comments

promptly so that the Committee members can consider readers’ input as they are deciding whether to advance standards

to official status.

Briefings Each Proposal is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for
the revision. Other relevant information. (For example, if a chromatographic method is being proposed,
column specifications and retention times for compounds of interest.) Finally, the Committee designation
(see How to Use PF), the name of the scientific staff liaison who handled the particular issue, and the USP
tracking correspondence number, as shown in the example below:
(PA5: K. Russo) RTS—55678-1

Symbols Proposed revisions are shown with language proposed for deletion or replacement crossed off. New text (if any)

follows, and is enclosed in symbols and set off from the current official text by a paragraph break and by larger type, thus:

.new text.

if slated for an Interim Revision Announcement to USP 27–NF 22 (IRA), thus:

~

new text
~USP28

if slated for USP 28–NF 23, and thus:

&new text&

if slated for a Supplement to USP–NF. The same symbols not set off by an extra paragraph break and enclosing text with no

increase in type size indicate recent revisions that are already official. Where the symbols appear together with no enclosed

text, such as . . or
&

& or
~

~
, it means that text has been deleted and no new text was proposed to replace it. In all revisions, the

closing symbol is accompanied by an identifier that indicates the particular IRA or Supplement or indicates the USP or NF as

the publication where the revision will appear if approved. For example, .2 indicates that the revision is proposed for the

Second Interim Revision Announcement, and &2S (USP 27) indicates that the proposed revision is slated for the Second Supple-

ment to USP 27, and
~USP28 and ~NF23 indicate that the revisions are proposed for USP 28 and NF 23, respectively.

Official Title Changes Where the specification ‘‘Monograph title change’’ is found, it indicates that the official title stated

after that specification will be substituted for the former title in the appropriate places throughout that monograph once this

revision becomes official.
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BRIEFING

General Notices and Requirements, USP 27 page 3 and page
1823 of PF 29(6) [Nov.–Dec. 2003]. It is proposed to include in the
Labeling section of Preservation, Packaging, Storage, and Label-
ing a warning statement to be applied to the label of all herbs or
botanicals intended for use as a dietary supplement.

(DSI: J. Salguero) RTS—40895-1

Change to read:

SIGNIFICANT FIGURES AND TOLERANCES

Where limits are expressed numerically herein, the upper and
lower limits of a range include the two values themselves and all
intermediate values, but no values outside the limits. The limits ex-
pressed in monograph definitions and tests, regardless of whether
the values are expressed as percentages or as absolute numbers, are
considered significant to the last digit shown.
Equivalence Statements in Titrimetric Procedures—The direc-

tions for titrimetric procedures conclude with a statement of the
weight of the analyte that is equivalent to each mL of the standar-
dized titrant. In such an equivalence statement, it is to be under-
stood that the number of significant figures in the concentration
of the titrant corresponds to the number of significant figures in
the weight of the analyte. Blank corrections are to be made for
all titrimetric assays where appropriate (see Titrimetry h541i).
Tolerances—The limits specified in the monographs for Pharma-

copeial articles are established with a view to the use of these ar-
ticles as drugs, nutritional or dietary supplements, or devices,
except where it is indicated otherwise. The use of the molecular
formula for the active ingredient(s) named in defining the required
strength of a Pharmacopeial article is intended to designate the
chemical entity or entities, as given in the complete chemical name
of the article, having absolute (100 percent) purity.
A dosage form shall be formulated with the intent to provide 100

percent of the quantity of each ingredient declared on the label. The
tolerances and limits stated in the definitions in the monographs for
Pharmacopeial articles allow for analytical error, for unavoidable
variations in manufacturing and compounding, and for deteriora-
tion to an extent considered acceptable under practical conditions.
Where the minimum amount of a substance present in a nutritional
or dietary supplement is required to be higher than the lower tol-
erance limit allowed for in the monograph because of applicable
legal requirements, then the upper tolerance limit contained in
the monograph shall be increased by a corresponding amount.
The specified tolerances are based upon such attributes of qual-

ity as might be expected to characterize an article produced from
suitable raw materials under recognized principles of good manu-
facturing practice.
The existence of compendial limits or tolerances does not con-

stitute a basis for a claim that an official substance that more nearly
approaches 100 percent purity ‘‘exceeds’’ the Pharmacopeial qual-
ity. Similarly, the fact that an article has been prepared to closer
tolerances than those specified in the monograph does not consti-
tute a basis for a claim that the article ‘‘exceeds’’ the Pharmaco-
peial requirements.
Interpretation of Requirements—Analytical results observed in

the laboratory (or calculated from experimental measurements)
are compared with stated limits to determine whether there is con-
formance with compendial assay or test requirements. The ob-

served or calculated values usually will contain more significant
figures than there are in the stated limit, and an observed or calcu-
lated

&a reportable&2S (USP27)

result is to be rounded off to the number of places that is in agree-
ment with the limit expression by the following procedure.
[NOTE—Limits, which are fixed numbers, are not rounded off.]

&Intermediate calculations (e.g., slope for linearity in Vali-

dation of Compendial Methods h1225i) may be rounded for

reporting purposes, but the original value (not rounded)

should be used for any additional required calculations.

Rounding off should not be done until the final calculations

for the reportable value have been completed. [NOTE—Lim-

its, which are fixed numbers, are not rounded off.]

A reportable value is often a summary value for several

individual determinations. It is the end result of a completed

measurement method, as documented. It is the value com-

pared with the acceptance criterion. In most cases, the repor-

table value is used as documentation for internal or external

users.&2S (USP27)

When rounding off is required, consider only one digit in the
decimal place to the right of the last place in the limit expression.
If this digit is smaller than 5, it is eliminated and the preceding digit
is unchanged. If this digit is greater than 5, it is eliminated and the
preceding digit is increased by one. If this digit equals 5, the 5 is
eliminated and the preceding digit is increased by one.

Illustration of Rounding Numerical Values
for Comparison with Requirements

Compendial
Requirement

Unrounded
Value

Rounded
Result Conforms

Assay limit �98.0% 97.96% 98.0% Yes
97.92% 97.9% No
97.95% 98.0% Yes

Assay limit �101.5% 101.55% 101.6% No
101.46% 101.5% Yes
101.45% 101.5% Yes

Limit test �0.02% 0.025% 0.03% No
0.015% 0.02% Yes
0.027% 0.03% No

Limit test �3 ppm 0.00035% 0.0004% No
0.00025% 0.0003% Yes
0.00028% 0.0003% Yes

Change to read:

GENERAL CHAPTERS

Each general chapter is assigned a number that appears in brack-
ets adjacent to the chapter name (e.g., h621i Chromatography).
General chapters that include general requirements for tests and as-
says are numbered from h1i to h999i, chapters that are informa-
tional are numbered from h1000i to h1999i, and chapters
pertaining to nutritional supplements are numbered above h2000i.
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&Articles recognized in this compendia must comply with

the official standards and tests and assays in the General No-

tices, relevant monographs, and General Chapters numbered

below 1000. General Chapters numbered above 1000 are

considered to be interpretive and are intended to provide in-

formation on, give definition to, or describe a particular sub-

ject. They contain no official standards, tests, assays, or

other mandatory requirements applicable to any pharmaco-

peial article unless specifically referenced in a monograph

or elsewhere in the Pharmacopeia.&2S (USP27)

The use of the general chapter numbers is encouraged for the
identification and rapid access to general tests and information. It
is especially helpful where monograph section headings and chap-
ter names are not the same (e.g., Ultraviolet Absorption h197Ui in
a monograph refers to method h197Ui under general tests chapter
h197i Spectrophotometric Identification Tests; Specific rotation
h781Si in a monograph refers to method h781Si under general tests
chapter h781i Optical Rotation; and Calcium h191i in a mono-
graph refers to the tests for Calcium under general tests chapter
h191i Identification Tests—General).

Change to read:

TESTS AND ASSAYS

Apparatus—A specification for a definite size or type of con-
tainer or apparatus in a test or assay is given solely as a recommen-
dation. Where volumetric flasks or other exact measuring,
weighing, or sorting devices are specified, this or other equipment
of at least equivalent accuracy shall be employed. (See also Ther-
mometers h21i, Volumetric Apparatus h31i, and Weights and Bal-
ances h41i.) Where low-actinic or light-resistant containers are
specified, clear containers that have been rendered opaque by ap-
plication of a suitable coating or wrapping may be used.
Where an instrument for physical measurement, such as a spec-

trophotometer, is specified in a test or assay by its distinctive name,
another instrument of equivalent or greater sensitivity and accuracy
may be used. In order to obtain solutions having concentrations
that are adaptable to the working range of the instrument being
used, solutions of proportionately higher or lower concentrations
may be prepared according to the solvents and proportions thereof
that are specified for the procedure.
Where a particular brand or source of a material, instrument, or

piece of equipment, or the name and address of a manufacturer or
distributor, is mentioned (ordinarily in a footnote), this identifica-
tion is furnished solely for informational purposes as a matter of
convenience, without implication of approval, endorsement, or cer-
tification. Items capable of equal or better performance may be
used if these characteristics have been validated.
Where the use of a centrifuge is indicated, unless otherwise spe-

cified, the directions are predicated upon the use of apparatus hav-
ing an effective radius of about 20 cm (8 inches) and driven at a
speed sufficient to clarify the supernatant layer within 15 minutes.
Unless otherwise specified, for chromatographic tubes and col-

umns the diameter specified refers to internal diameter (ID); for
other types of tubes and tubing the diameter specified refers to out-
side diameter (OD).
Steam Bath—Where the use of a steam bath is directed, exposure

to actively flowing steam or to another form of regulated heat, cor-
responding in temperature to that of flowing steam, may be used.

Water Bath—Where the use of a water bath is directed without
qualification with respect to temperature, a bath of vigorously boil-
ing water is intended.
Foreign Substances and Impurities—Tests for the presence of

foreign substances and impurities are provided to limit such sub-
stances to amounts that are unobjectionable under conditions in
which the article is customarily employed (see also Impurities in
Official Articles h1086i).
While one of the primary objectives of the Pharmacopeia is to

assure the user of official articles of their identity, strength, quality,
and purity, it is manifestly impossible to include in each mono-
graph a test for every impurity, contaminant, or adulterant that
might be present, including microbial contamination. These may
arise from a change in the source of material or from a change in
the processing, or may be introduced from extraneous sources.
Tests suitable for detecting such occurrences, the presence of
which is inconsistent with applicable good manufacturing practice
or good pharmaceutical practice, should be employed in addition to
the tests provided in the individual monograph.
Other Impurities—Official substances may be obtained from

more than one process, and thus may contain impurities not con-
sidered during preparation of monograph assays or tests. Wherever
a monograph includes a chromatographic assay or purity test based
on chromatography, other than a test for organic volatile impuri-
ties,

&residual solvents&2S (USP27)

and that monograph does not detect such an impurity, solvents ex-
cepted, the impurity shall have its amount and identity, where both
are known, stated under the heading Other Impurity(ies) by the la-
beling (certificate of analysis) of the official substance.
The presence of any unlabeled impurity in an official substance

is a variance from the standard if the content is 0.1% or greater.
Tests suitable for detection and quantitating unlabeled impurities,
when present as the result of process change or other identifiable,
consistent occurrence, shall be submitted to the USP for inclusion
in the individual monograph. Otherwise, the impurity shall be
identified, preferably by name, and the amount listed under the
heading Other Impurity(ies) in the labeling (certificate of analysis)
of the official substance. The sum of all Other Impurities combined
with the monograph-detected impurities does not exceed 2.0% (see
Ordinary Impurities h466i), unless otherwise stated in the mono-
graph.
Categories of drug substances excluded from Other Impurities

requirements are fermentation products and semi-synthetics de-
rived therefrom, radiopharmaceuticals, biologics, biotechnology-
derived products, peptides, herbals, and crude products of animal
or plant origin. Any substance known to be toxic must not be listed
under Other Impurities.

&Residual Solvents—The requirements are stated in Or-

ganic Volatile Impurities h467i together with information in

Impurities in Official Articles h1086i. Thus all drug sub-

stances, excipients, and products are subject to relevant con-

trol of residual solvents, even when no test is specified in the

individual monograph. The requirements have been aligned

with the ICH guideline on this topic. If solvents are used

during production, they are of suitable quality. In addition,

the toxicity and residual level of each solvent are taken into

consideration, and the solvents are limited according to the
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principles defined and the requirements specified inOrganic

Volatile Impurities h467i, using the general methods pre-

sented therein or other suitable methods.&2S (USP27)

Procedures—Assay and test procedures are provided for deter-
mining compliance with the Pharmacopeial standards of identity,
strength, quality, and purity.
In performing the assay or test procedures in this Pharmacopeia,

it is expected that safe laboratory practices will be followed. This
includes the utilization of precautionary measures, protective
equipment, and work practices consistent with the chemicals and
procedures utilized. Prior to undertaking any assay or procedure
described in this Pharmacopeia, the individual should be aware
of the hazards associated with the chemicals and the procedures
and means of protecting against them. This Pharmacopeia is not
designed to describe such hazards or protective measures.
Every compendial article in commerce shall be so constituted

that when examined in accordance with these assay and test proce-
dures, it meets all of the requirements in the monograph defining it.
However, it is not to be inferred that application of every analytical
procedure in the monograph to samples from every production
batch is necessarily a prerequisite for assuring compliance with
Pharmacopeial standards before the batch is released for distribu-
tion. Data derived from manufacturing process validation studies
and from in-process controls may provide greater assurance that a
batch meets a particular monograph requirement than analytical
data derived from an examination of finished units drawn from that
batch. On the basis of such assurances, the analytical procedures in
the monograph may be omitted by the manufacturer in judging
compliance of the batch with the Pharmacopeial standards.
Automated procedures employing the same basic chemistry as

those assay and test procedures given in the monograph are recog-
nized as being equivalent in their suitability for determining com-
pliance. Conversely, where an automated procedure is given in the
monograph, manual procedures employing the same basic chemis-
try are recognized as being equivalent in their suitability for deter-
mining compliance. Compliance may be determined also by the
use of alternative methods, chosen for advantages in accuracy, sen-
sitivity, precision, selectivity, or adaptability to automation or com-
puterized data reduction or in other special circumstances. Such
alternative or automated procedures or methods shall be validated.
However, Pharmacopeial standards and procedures are interre-
lated; therefore, where a difference appears or in the event of dis-
pute, only the result obtained by the procedure given in this
Pharmacopeia is conclusive.
In the performance of assay or test procedures, not fewer than

the specified number of dosage units should be taken for analysis.
Proportionately larger or smaller quantities than the specified
weights and volumes of assay or test substances and Reference
Standards may be taken, provided the measurement is made with
at least equivalent accuracy and provided that any subsequent
steps, such as dilutions, are adjusted accordingly to yield concen-
trations equivalent to those specified and are made in such manner
as to provide at least equivalent accuracy. To minimize environ-
mental impact or contact with hazardous materials, apparatus and
chemicals specified in Pharmacopeial procedures also may be pro-
portionally changed.
Where it is directed in an assay or a test that a certain quantity of

substance or a counted number of dosage units is to be examined,
the specified quantity or number is a minimal figure (the singlet
determination) chosen only for convenience of analytical manipu-
lation; it is not intended to restrict the total quantity of substance or
number of units that may be subjected to the assay or test or that
should be tested in accordance with good manufacturing practices.
Where it is directed in the assay of Tablets to ‘‘weigh and finely

powder not fewer than’’ a given number, usually 20, of the Tablets,
it is intended that a counted number of Tablets shall be weighed
and reduced to a powder. The portion of the powdered tablets taken
for assay is representative of the whole Tablets and is, in turn,

weighed accurately. The result of the assay is then related to the
amount of active ingredient per Tablet by multiplying this result
by the average Tablet weight and dividing by the weight of the por-
tion taken for the assay.

Similarly, where it is directed in the assay of Capsules to re-
move, as completely as possible, the contents of not fewer than a
given number, usually 20, of the Capsules, it is intended that a
counted number of Capsules should be carefully opened and the
contents quantitatively removed, combined, mixed, and weighed
accurately. The portion of mixed Capsules contents taken for the
assay is representative of the contents of the Capsules and is, in
turn, weighed accurately. The result of the assay is then related
to the amount of active ingredient per Capsule by multiplying this
result by the average weight of Capsule content and dividing by the
weight of the portion taken for the assay.

Where the definition in a monograph states the tolerances as
being ‘‘calculated on the dried (or anhydrous or ignited) basis,’’
the directions for drying or igniting the sample prior to assaying
are generally omitted from the Assay procedure. Assay and test
procedures may be performed on the undried or unignited sub-
stance and the results calculated on the dried, anhydrous, or ignited
basis, provided a test for Loss on drying, orWater, or Loss on igni-
tion, respectively, is given in the monograph. Where the presence
of moisture or other volatile material may interfere with the proce-
dure, previous drying of the substance is specified in the individual
monograph and is obligatory.

Throughout a monograph that includes a test for Loss on drying
or Water, the expression ‘‘previously dried’’ without qualification
signifies that the substance is to be dried as directed under Loss on
drying or Water (gravimetric determination).

Unless otherwise directed in the test or assay in the individual
monograph or in a general chapter, USP Reference Standards are to
be dried before use, or used without prior drying, specifically in
accordance with the instructions given in the chapter USP Refer-
ence Standards h11i, and on the label of the Reference Standard.
Where the label instructions differ in detail from those in the chap-
ter, the label text is determinative.

In stating the appropriate quantities to be taken for assays and
tests, the use of the word ‘‘about’’ indicates a quantity within
10% of the specified weight or volume. However, the weight or
volume taken is accurately determined and the calculated result
is based upon the exact amount taken. The same tolerance applies
to specified dimensions.

Where the use of a pipet is directed for measuring a specimen or
an aliquot in conducting a test or an assay, the pipet conforms to the
standards set forth under Volumetric Apparatus h31i, and is to be
used in such manner that the error does not exceed the limit stated
for a pipet of its size. Where a pipet is specified, a suitable buret,
conforming to the standards set forth under Volumetric Apparatus
h31i, may be substituted. Where a ‘‘to contain’’ pipet is specified, a
suitable volumetric flask may be substituted.

Expressions such as ‘‘25.0 mL’’ and ‘‘25.0 mg,’’ used with re-
spect to volumetric or gravimetric measurements, indicate that the
quantity is to be ‘‘accurately measured’’ or ‘‘accurately weighed’’
within the limits stated under Volumetric Apparatus h31i or under
Weights and Balances h41i.

The term ‘‘transfer’’ is used generally to specify a quantitative
manipulation.

The term ‘‘concomitantly,’’ used in such expressions as ‘‘con-
comitantly determine’’ or ‘‘concomitantly measured,’’ in directions
for assays and tests, is intended to denote that the determinations or
measurements are to be performed in immediate succession. See
also Use of Reference Standards under Spectrophotometry and
Light-Scattering h851i.

Blank Determination—Where it is directed that ‘‘any necessary
correction’’ be made by a blank determination, the determination is
to be conducted using the same quantities of the same reagents
treated in the same manner as the solution or mixture containing
the portion of the substance under assay or test, but with the sub-
stance itself omitted.
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Desiccator—The expression ‘‘in a desiccator’’ specifies the use
of a tightly closed container of suitable size and design that main-
tains an atmosphere of low moisture content by means of silica gel
or other suitable desiccant.
A ‘‘vacuum desiccator’’ is one that maintains the low-moisture

atmosphere at a reduced pressure of not more than 20 mm of mer-
cury or at the pressure designated in the individual monograph.
Dilution—Where it is directed that a solution be diluted ‘‘quan-

titatively and stepwise,’’ an accurately measured portion is to be
diluted by adding water or other solvent, in the proportion indi-
cated, in one or more steps. The choice of apparatus to be used
should take into account the relatively larger errors generally asso-
ciated with using small-volume volumetric apparatus (see Volu-
metric Apparatus h31i).
Drying to Constant Weight—The specification ‘‘dried to con-

stant weight’’ means that the drying shall be continued until two
consecutive weighings do not differ by more than 0.50 mg per g
of substance taken, the second weighing following an additional
hour of drying.
Filtration—Where it is directed to ‘‘filter,’’ without further qua-

lification, the intent is that the liquid be filtered through suitable
filter paper or equivalent device until the filtrate is clear.
Identification Tests—The Pharmacopeial tests headed Identifica-

tion are provided as an aid in verifying the identity of articles as
they are purported to be, such as those taken from labeled con-
tainers. Such tests, however specific, are not necessarily sufficient
to establish proof of identity; but failure of an article taken from a
labeled container to meet the requirements of a prescribed identi-
fication test indicates that the article may be mislabeled. Other tests
and specifications in the monograph often contribute to establish-
ing or confirming the identity of the article under examination.
Ignition to Constant Weight—The specification ‘‘ignite to con-

stant weight’’ means that the ignition shall be continued, at 800
+ 258 unless otherwise indicated, until two consecutive weighings
do not differ by more than 0.50 mg per g of substance taken, the
second weighing following an additional 15-minute ignition peri-
od.
Indicators—Where the use of a test solution (‘‘TS’’) as an indi-

cator is specified in a test or an assay, approximately 0.2 mL, or 3
drops, of the solution shall be added, unless otherwise directed.
Logarithms—Logarithms used in the assays are to the base 10.
Microbial Strains—Where a microbial strain is cited and identi-

fied by its ATCC catalog number, the specified strain shall be used
directly or, if subcultured, shall be used not more than five passages
removed from the original strain.
Negligible—This term indicates a quantity not exceeding 0.50

mg.
Odor—Terms such as ‘‘odorless,’’ ‘‘practically odorless,’’ ‘‘a

faint characteristic odor,’’ or variations thereof, apply to examina-
tion, after exposure to the air for 15 minutes, of either a freshly
opened package of the article (for packages containing not more
than 25 g) or (for larger packages) of a portion of about 25 g of
the article that has been removed from its package to an open eva-
porating dish of about 100-mL capacity. An odor designation is
descriptive only and is not to be regarded as a standard of purity
for a particular lot of an article.
Pressure Measurements—The term ‘‘mm of mercury’’ used with

respect to measurements of blood pressure, pressure within an ap-
paratus, or atmospheric pressure refers to the use of a suitable man-
ometer or barometer calibrated in terms of the pressure exerted by a
column of mercury of the stated height.
Solutions—Unless otherwise specified in the individual mono-

graph, all solutions called for in tests and assays are prepared with
Purified Water.
An expression such as ‘‘(1 in 10)’’ means that 1 part by volume

of a liquid is to be diluted with, or 1 part by weight of a solid is to be
dissolved in, sufficient of the diluent or solvent to make the volume
of the finished solution 10 parts by volume.
An expression such as ‘‘(20:5:2)’’ means that the respective

numbers of parts, by volume, of the designated liquids are to be
mixed, unless otherwise indicated.

The notation ‘‘VS’’ after a specified volumetric solution indi-
cates that such solution is standardized in accordance with direc-
tions given in the individual monograph or under Volumetric
Solutions in the section Reagents, Indicators, and Solutions, and
is thus differentiated from solutions of approximate normality or
molarity.
Where a standardized solution of a specific concentration is

called for in a test or an assay, a solution of other normality or mo-
larity may be used, provided allowance is made for the difference
in concentration and provided the error of measurement is not in-
creased thereby.
Specific Gravity—Unless otherwise stated, the specific gravity

basis is 258/258, i.e., the ratio of the weight of a substance in air
at 258 to the weight of an equal volume of water at the same tem-
perature.
Temperatures—Unless otherwise specified, all temperatures in

this Pharmacopeia are expressed in centigrade (Celsius) degrees,
and all measurements are made at 258. Where moderate heat is spe-
cified, any temperature not higher than 458 (1138 F) is indicated.
See Storage Temperature under Preservation, Packaging, Storage,
and Labeling for other definitions.
Time Limit—In the conduct of tests and assays, 5 minutes shall

be allowed for the reaction to take place unless otherwise specified.
Vacuum—The term ‘‘in vacuum’’ denotes exposure to a pressure

of less than 20 mm of mercury unless otherwise indicated.
Where drying in vacuum over a desiccant is directed in the in-

dividual monograph, a vacuum desiccator or a vacuum drying pis-
tol, or other suitable vacuum drying apparatus, is to be used.
Water—Where water is called for in tests and assays, Purified

Water is to be used unless otherwise specified. For special kinds
of water such as ‘‘carbon dioxide–free water,’’ see the introduction
to the section Reagents, Indicators, and Solutions. For High-purity
Water see Containers h661i.
Water and Loss on Drying—Where the water of hydration or ad-

sorbed water of a Pharmacopeial article is determined by the titri-
metric method, the test is generally given under the headingWater.
Monograph limits expressed as a percentage are figured on a
weight/weight basis unless otherwise specified. Where the determi-
nation is made by drying under specified conditions, the test is gen-
erally given under the heading Loss on drying. However, Loss on
drying is most often given as the heading where the loss in weight
is known to represent residual volatile constituents including or-
ganic solvents as well as water.
Test Results, Statistics, and Standards—Interpretation of re-

sults from official tests and assays requires an understanding of
the nature and style of compendial standards, in addition to an un-
derstanding of the scientific and mathematical aspects of laboratory
analysis and quality assurance for analytical laboratories.
Confusion of compendial standards with release tests and with

statistical sampling plans occasionally occurs. Compendial stan-
dards define what is an acceptable article and give test procedures
that demonstrate that the article is in compliance. These standards
apply at any time in the life of the article from production to con-
sumption. The manufacturer’s release specifications, and compli-
ance with good manufacturing practices generally, are developed
and followed to assure that the article will indeed comply with
compendial standards until its expiration date, when stored as di-
rected. Thus, when tested from the viewpoint of commercial or reg-
ulatory compliance, any specimen tested as directed in the
monograph for that article shall comply.
Tests and assays in this Pharmacopeia prescribe operation on a

single specimen, that is, the singlet determination, which is the
minimum sample on which the attributes of a compendial article
should be measured. Some tests, such as those for Dissolution
and Uniformity of dosage units, require multiple dosage units in
conjunction with a decision scheme. These tests, albeit using a
number of dosage units, are in fact the singlet determinations of
those particular attributes of the specimen. These procedures
should not be confused with statistical sampling plans. Repeats,
replicates, statistical rejection of outliers, or extrapolations of re-
sults to larger populations are neither specified nor proscribed by
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the compendia; such decisions are dependent on the objectives of
the testing. Commercial or regulatory compliance testing, or man-
ufacturer’s release testing, may or may not require examination of
additional specimens, in accordance with predetermined guidelines
or sampling strategies. Treatments of data handling are available
from organizations such as ISO, IUPAC, and AOAC.

&Where the Content Uniformity determinations have been

made using the same procedure specified in the Assay, the

average of all of the individual Content Uniformity determi-

nations may be used as the Assay value.&1S (USP27)

Description—Information on the ‘‘description’’ pertaining to an
article, which is relatively general in nature, is provided in the ref-
erence table Description and Relative Solubility of USP and NF
Articles in this Pharmacopeia for those who use, prepare, and dis-
pense drugs and/or related articles, solely to indicate properties of
an article complying with monograph standards. The properties are
not in themselves standards or tests for purity even though they
may indirectly assist in the preliminary evaluation of an article.
Solubility—The statements concerning solubilities given in the

reference table Description and Relative Solubility of USP and NF
Articles for Pharmacopeial articles are not standards or tests for
purity but are provided primarily as information for those who
use, prepare, and dispense drugs and/or related articles. Only
where a quantitative solubility test is given, and is designated as
such, is it a test for purity.
The approximate solubilities of Pharmacopeial substances are

indicated by the descriptive terms in the accompanying table. So-
luble Pharmacopeial articles, when brought into solution, may
show traces of physical impurities, such as minute fragments of
filter paper, fibers, and other particulate matter, unless limited or
excluded by definite tests or other specifications in the individual
monographs.

Descriptive
Term

Parts of Solvent
Required for
1 Part of Solute

Very soluble Less than 1
Freely soluble From 1 to 10
Soluble From 10 to 30
Sparingly soluble From 30 to 100
Slightly soluble From 100 to 1000
Very slightly soluble From 1000 to 10,000
Practically insoluble,
or Insoluble

Greater than or equal to 10,000

Interchangeable Methods—Certain general chapters contain a
statement that the text in question is harmonized with the corre-
sponding text of the European Pharmacopoeia and/or the Japa-
nese Pharmacopoeia and that these texts are interchangeable.
Therefore, if a substance or preparation is found to comply with
a requirement using an interchangeable method from one of these
pharmacopeias, it should comply with the requirements of the Uni-
ted States Pharmacopeia. However, where a difference appears, or
in the event of dispute, only the result obtained by the procedure
given in this Pharmacopeia is conclusive.

Change to read:

PRESERVATION, PACKAGING, STORAGE, AND LABELING

Containers—The container is that which holds the article and is
or may be in direct contact with the article. The immediate con-
tainer is that which is in direct contact with the article at all times.
The closure is a part of the container.

Prior to its being filled, the container should be clean. Special
precautions and cleaning procedures may be necessary to ensure
that each container is clean and that extraneous matter is not intro-
duced into or onto the article.

The container does not interact physically or chemically with the
article placed in it so as to alter the strength, quality, or purity of the
article beyond the official requirements.

The Pharmacopeial requirements for the use of specified con-
tainers apply also to articles as packaged by the pharmacist or other
dispenser, unless otherwise indicated in the individual monograph.

Tamper-Evident Packaging —The container or individual carton
of a sterile article intended for ophthalmic or otic use, except where
extemporaneously compounded for immediate dispensing on pre-
scription, shall be so sealed that the contents cannot be used with-
out obvious destruction of the seal.

Articles intended for sale without prescription are also required
to comply with the tamper-evident packaging and labeling require-
ments of the FDA where applicable.

Preferably, the immediate container and/or the outer container or
protective packaging utilized by a manufacturer or distributor for
all dosage forms that are not specifically exempt is designed so as
to show evidence of any tampering with the contents.

Light-Resistant Container (see Light Transmission under Con-
tainers h661i)—A light-resistant container protects the contents
from the effects of light by virtue of the specific properties of the
material of which it is composed, including any coating applied to
it. Alternatively, a clear and colorless or a translucent container
may be made light-resistant by means of an opaque covering, in
which case the label of the container bears a statement that the opa-
que covering is needed until the contents are to be used or admi-
nistered. Where it is directed to ‘‘protect from light’’ in an
individual monograph, preservation in a light-resistant container
is intended.

Where an article is required to be packaged in a light-resistant
container, and if the container is made light-resistant by means of
an opaque covering, a single-use, unit-dose container or mnemonic
pack for dispensing may not be removed from the outer opaque
covering prior to dispensing.

Well-Closed Container—A well-closed container protects the
contents from extraneous solids and from loss of the article under
the ordinary or customary conditions of handling, shipment, stor-
age, and distribution.

Tight Container—A tight container protects the contents from
contamination by extraneous liquids, solids, or vapors, from loss
of the article, and from efflorescence, deliquescence, or evapo-
ration under the ordinary or customary conditions of handling,
shipment, storage, and distribution, and is capable of tight re-clo-
sure. Where a tight container is specified, it may be replaced by a
hermetic container for a single dose of an article.

A gas cylinder is a metallic container designed to hold a gas un-
der pressure. As a safety measure, for carbon dioxide, cyclopro-
pane, helium, nitrous oxide, and oxygen, the Pin-index Safety
System of matched fittings is recommended for cylinders of Size
E or smaller.

NOTE—Where packaging and storage in a tight container or a
well-closed container is specified in the individual monograph,
the container utilized for an article when dispensed on prescription
meets the requirements under Containers—Permeation h671i.
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Hermetic Container—A hermetic container is impervious to air
or any other gas under the ordinary or customary conditions of
handling, shipment, storage, and distribution.
Single-Unit Container—A single-unit container is one that is de-

signed to hold a quantity of drug product intended for administra-
tion as a single dose or a single finished device intended for use
promptly after the container is opened. Preferably, the immediate
container and/or the outer container or protective packaging shall
be so designed as to show evidence of any tampering with the con-
tents. Each single-unit container shall be labeled to indicate the
identity, quantity and/or strength, name of the manufacturer, lot
number, and expiration date of the article.
Single-Dose Container (see also Containers for Injections under

Injections h1i)—A single-dose container is a single-unit container
for articles intended for parenteral administration only. A single-
dose container is labeled as such. Examples of single-dose con-
tainers include pre-filled syringes, cartridges, fusion-sealed con-
tainers, and closure-sealed containers when so labeled.
Unit-Dose Container—A unit-dose container is a single-unit

container for articles intended for administration by other than
the parenteral route as a single dose, direct from the container.
Unit-of-Use Container—A unit-of-use container is one that con-

tains a specific quantity of a drug product and that is intended to be
dispensed as such without further modification except for the addi-
tion of appropriate labeling. A unit-of-use container is labeled as
such.
Multiple-Unit Container—A multiple-unit container is a con-

tainer that permits withdrawal of successive portions of the con-
tents without changing the strength, quality, or purity of the
remaining portion.
Multiple-Dose Container (see also Containers for Injections un-

der Injections h1i)—A multiple-dose container is a multiple-unit
container for articles intended for parenteral administration only.
Storage Temperature and Humidity—Specific directions are

stated in some monographs with respect to the temperatures and
humidity at which Pharmacopeial articles shall be stored and dis-
tributed (including the shipment of articles to the consumer) when
stability data indicate that storage and distribution at a lower or a
higher temperature and a higher humidity produce undesirable re-
sults. Such directions apply except where the label on an article
states a different storage temperature on the basis of stability stu-
dies of that particular formulation. Where no specific storage direc-
tions or limitations are provided in the individual monograph, but
the label of an article states a storage temperature that is based on
stability studies of that particular formulation, such labeled storage
directions apply (see also Stability under Pharmaceutical Dosage
Forms h1151i). The conditions are defined by the following terms.
Freezer—A place in which the temperature is maintained ther-

mostatically between –258 and –108 (–138 and 14 8F).
Cold—Any temperature not exceeding 88 (46 8F). A refrigerator

is a cold place in which the temperature is maintained thermosta-
tically between 28 and 88 (368 and 46 8F).
Cool—Any temperature between 88 and 158 (468 and 59 8F). An

article for which storage in a cool place is directed may, alterna-
tively, be stored and distributed in a refrigerator, unless otherwise
specified by the individual monograph.
Room Temperature—The temperature prevailing in a working

area.
Controlled Room Temperature—A temperature maintained ther-

mostatically that encompasses the usual and customary working
environment of 208 to 258 (688 to 77 8F); that results in a mean
kinetic temperature calculated to be not more than 258; and that
allows for excursions between 158 and 308 (598 and 86 8F) that
are experienced in pharmacies, hospitals, and warehouses. Pro-
vided the mean kinetic temperature remains in the allowed range,
transient spikes up to 408 are permitted as long as they do not ex-
ceed 24 hours. Spikes above 408 may be permitted if the manufac-
turer so instructs. Articles may be labeled for storage at ‘‘controlled
room temperature’’ or at ‘‘up to 258’’, or other wording based on
the same mean kinetic temperature. The mean kinetic temperature
is a calculated value that may be used as an isothermal storage tem-

perature that simulates the nonisothermal effects of storage tem-
perature variations. (See also Stability under Pharmaceutical
Dosage Forms h1151i.)
An article for which storage at Controlled room temperature is

directed may, alternatively, be stored and distributed in a cool
place, unless otherwise specified in the individual monograph or
on the label.
Warm—Any temperature between 308 and 408 (868 and 104 8F).
Excessive Heat—Any temperature above 408 (104 8F).
Protection from Freezing—Where, in addition to the risk of

breakage of the container, freezing subjects an article to loss of
strength or potency, or to destructive alteration of its characteris-
tics, the container label bears an appropriate instruction to protect
the article from freezing.
Dry Place—The term ‘‘dry place’’ denotes a place that does not

exceed 40% average relative humidity at Controlled Room Tem-
perature or the equivalent water vapor pressure at other tempera-
tures. The determination may be made by direct measurement at
the place or may be based on reported climatic conditions. Deter-
mination is based on not less than 12 equally spaced measurements
that encompass either a season, a year, or, where recorded data de-
monstrate, the storage period of the article. There may be values of
up to 45% relative humidity provided that the average value is 40%
relative humidity.
Storage in a container validated to protect the article from moist-

ure vapor, including storage in bulk, is considered a dry place.
~

Storage under Nonspecific Conditions—Where no specific
directions or limitations are provided in the packaging and storage
section of individual monographs or in the article’s labeling, the
conditions of storage shall include storage at controlled room tem-
perature, protection from moisture, and, where necessary, protec-
tion from light. Articles shall be protected from moisture, freezing,
and excessive heat, and, where necessary, from light during ship-
ping and distribution. Active pharmaceutical ingredients are ex-
empt from this requirement.

~USP27

&Repackaging Instructions—Except where a drug pro-

duct is packaged in a container intended to be dispensed di-

rectly to the patient, such as a unit-of-use or unit-dose

container, the labeling shall contain directions specifying

the types of containers suitable for repackaging the drug

product so as to maintain its identity, strength, quality, and

purity. Such directions shall be sufficient to allow a repack-

ager or dispenser to select an adequate container and shall

include a description of the composition of the container(s),

e.g., glass, polyethylene, polyvinyl chloride, and any moist-

ure vapor transmission rate characteristics required. The la-

beling shall also indicate whether or not the container is to

afford light protection, and shall include any storage or ship-

ping temperature restrictions to which the drug as repack-

aged shall be limited (see 21 CFR 201.100).&2S (USP27)

Labeling—The term ‘‘labeling’’ designates all labels and other
written, printed, or graphic matter upon an immediate container of
an article or upon, or in, any package or wrapper in which it is en-
closed, except any outer shipping container. The term ‘‘label’’ des-
ignates that part of the labeling upon the immediate container.
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A shipping container containing a single article, unless such
container is also essentially the immediate container or the outside
of the consumer package, is labeled with a minimum of product
identification (except for controlled articles), lot number, expira-
tion date, and conditions for storage and distribution.
Articles in this Pharmacopeia are subject to compliance with

such labeling requirements as may be promulgated by governmen-
tal bodies in addition to the Pharmacopeial requirements set forth
for the articles.
Amount of Ingredient per Dosage Unit—The strength of a drug

product is expressed on the container label in terms of micrograms
or milligrams or grams or percentage of the therapeutically active
moiety or drug substance, whichever form is used in the title, un-
less otherwise indicated in an individual monograph. Both the ac-
tive moiety and drug substance names and their equivalent
amounts are then provided in the labeling.
Pharmacopeial articles in capsule, tablet, or other unit dosage

form shall be labeled to express the quantity of each active ingre-
dient or recognized nutrient contained in each such unit; except
that, in the case of unit-dose oral solutions or suspensions, whether
supplied as liquid preparations or as liquid preparations that are
constituted from solids upon addition of a designated volume of
a specific diluent, the label shall express the quantity of each active
ingredient or recognized nutrient delivered under the conditions
prescribed in Deliverable Volume h698i. Pharmacopeial drug pro-
ducts not in unit dosage form shall be labeled to express the quan-
tity of each active ingredient in each milliliter or in each gram, or to
express the percentage of each such ingredient (see Percentage
Measurements), except that oral liquids or solids intended to be
constituted to yield oral liquids may, alternatively, be labeled in
terms of each 5-mL portion of the liquid or resulting liquid. Unless
otherwise indicated in a monograph or chapter, such declarations
of strength or quantity shall be stated only in metric units (see also
Units of Potency in these General Notices).
Use of Leading and Terminal Zeros—In order to help minimize

the possibility of errors in the dispensing and administration of
drugs, the quantity of active ingredient when expressed in whole
numbers shall be shown without a decimal point that is followed by
a terminal zero (e.g., express as 4 mg [not 4.0 mg]). The quantity of
active ingredient when expressed as a decimal number smaller than
one shall be shown with a zero preceding the decimal point (e.g.,
express as 0.2 mg [not .2 mg]).
Labeling of Salts of Drugs—It is an established principle that

Pharmacopeial articles shall have only one official name. For pur-
poses of saving space on labels, and because chemical symbols for
the most common inorganic salts of drugs are well known to prac-
titioners as synonymous with the written forms, the following al-
ternatives are permitted in labeling official articles that are salts:
HCl for hydrochloride; HBr for hydrobromide; Na for sodium;
and K for potassium. The symbols Na and K are intended for
use in abbreviating names of the salts of organic acids; but these
symbols are not used where the word Sodium or Potassium appears
at the beginning of an official title (e.g., Phenobarbital Na is accep-
table, but Na Salicylate is not to be written).
Labeling Vitamin-Containing Products—The vitamin content of

an official drug product shall be stated on the label in metric units
per dosage unit. The amounts of vitamins A, D, and E may be sta-
ted also in USP Units. Quantities of vitamin A declared in metric
units refer to the equivalent amounts of retinol (vitamin A alcohol).
The label of a nutritional supplement shall bear an identifying lot
number, control number, or batch number.

~

Labeling Botanical-Containing Products—The label of an

herb or other botanical intended for use as a dietary supple-

ment bears the statement, ‘‘If you are pregnant or nursing a

baby, seek the advice of a health professional before using

this product.’’
~USP28

Labeling Parenteral and Topical Preparations—The label of a
preparation intended for parenteral or topical use states the names
of all added substances (see Added Substances in these General
Notices and Requirements, and see Labeling under Injections
h1i), and, in the case of parenteral preparations, also their amounts
or proportions, except that for substances added for adjustment of
pH or to achieve isotonicity, the label may indicate only their pre-
sence and the reason for their addition.

Labeling Electrolytes—The concentration and dosage of electro-
lytes for replacement therapy (e.g., sodium chloride or potassium
chloride) shall be stated on the label in milliequivalents (mEq). The
label of the product shall indicate also the quantity of ingredient(s)
in terms of weight or percentage concentration.

Labeling Alcohol—The content of alcohol in a liquid preparation
shall be stated on the label as a percentage (v/v) of C2H5OH.

Special Capsules and Tablets—The label of any form of Capsule
or Tablet intended for administration other than by swallowing in-
tact bears a prominent indication of the manner in which it is to be
used.

Expiration Date and Beyond-Use Date—The label of an official
drug product, nutritional or dietary supplement product shall bear
an expiration date. All articles shall display the expiration date so
that it can be read by an ordinary individual under customary con-
ditions of purchase and use. The expiration date shall be promi-
nently displayed in high contrast to the background or sharply
embossed, and easily understood (e.g., ‘‘EXP 6/89,’’ ‘‘Exp. June
89,’’ or ‘‘Expires 6/89’’). [NOTE—For additional information and
guidance, refer to the Nonprescription Drug Manufacturers Asso-
ciation’s Voluntary Codes and Guidelines of the OTC Medicines
Industry.]

The monographs for some preparations state how the expiration
date that shall appear on the label is to be determined. In the ab-
sence of a specific requirement in the individual monograph for a
drug product or nutritional supplement, the label shall bear an ex-
piration date assigned for the particular formulation and package of
the article, with the following exception: the label need not show
an expiration date in the case of a drug product or nutritional sup-
plement packaged in a container that is intended for sale without
prescription and the labeling of which states no dosage limitations,
and which is stable for not less than 3 years when stored under the
prescribed conditions.

Where an official article is required to bear an expiration date,
such article shall be dispensed solely in, or from, a container la-
beled with an expiration date, and the date on which the article
is dispensed shall be within the labeled expiry period. The expira-
tion date identifies the time during which the article may be ex-
pected to meet the requirements of the Pharmacopeial
monograph, provided it is kept under the prescribed storage condi-
tions. The expiration date limits the time during which the article
may be dispensed or used. Where an expiration date is stated only
in terms of the month and the year, it is a representation that the
intended expiration date is the last day of the stated month. The
beyond-use date is the date after which an article must not be used.
The dispenser shall place on the label of the prescription container
a suitable beyond-use date to limit the patient’s use of the article
based on any information supplied by the manufacturer and the
General Notices and Requirements of this Pharmacopeia. The be-
yond-use date placed on the label shall not be later than the expira-
tion date on the manufacturer’s container.

For articles requiring constitution prior to use, a suitable be-
yond-use date for the constituted product shall be identified in
the labeling.

For all other dosage forms, in determining an appropriate period
of time during which a prescription drug may be retained by a pa-
tient after its dispensing, the dispenser shall take into account, in
addition to any other relevant factors, the nature of the drug; the
container in which it was packaged by the manufacturer and the
expiration date thereon; the characteristics of the patient’s con-
tainer, if the article is repackaged for dispensing; the expected stor-
age conditions to which the article may be exposed; any unusual
storage conditions to which the article may be exposed; and the
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expected length of time of the course of therapy. The dispenser
shall, on taking into account the foregoing, place on the label of
a multiple-unit container a suitable beyond-use date to limit the pa-
tient’s use of the article. Unless otherwise specified in the indivi-
dual monograph, or in the absence of stability data to the contrary,
such beyond-use date shall be not later than (a) the expiration date
on the manufacturer’s container, or (b) one year from the date the
drug is dispensed, whichever is earlier. For nonsterile solid and liq-
uid dosage forms that are packaged in single-unit and unit-dose
containers, the beyond-use date shall be one year from the date
the drug is packaged into the single-unit or unit-dose container
or the expiration date on the manufacturers container, whichever
is earlier, unless stability data or the manufacturers labeling indi-
cates otherwise.
The dispenser must maintain the facility where the dosage forms

are packaged and stored, at a temperature such that the mean ki-
netic temperature is not greater than 258. The plastic material used
in packaging the dosage forms must afford better protection than
polyvinyl chloride, which does not provide adequate protection
against moisture permeation. Records must be kept of the tempera-
ture of the facility where the dosage forms are stored, and of the
plastic materials used in packaging.
Pharmaceutical Compounding—The label on the container or

package of an official compounded preparation shall bear a be-
yond-use date. The beyond-use date is the date after which a com-
pounded preparation is not to be used. Because compounded
preparations are intended for administration immediately or fol-
lowing short-term storage, their beyond-use dates may be assigned
based on criteria different from those applied to assigning expira-
tion dates to manufactured drug products.
The monograph for an official compounded preparation typi-

cally includes a beyond-use requirement that states the time period
following the date of compounding during which the preparation,
properly stored, is to be used. In the absence of stability informa-
tion that is applicable to a specific drug and preparation, recom-
mendations for maximum beyond-use dates have been devised
for nonsterile compounded drug preparations that are packaged
in tight, light-resistant containers and stored at controlled room
temperature unless otherwise indicated (see Stability Criteria and
Beyond-Use Dating under Stability of Compounded Preparations
in the general tests chapter

~

Pharmaceutical Compounding—Non-
sterile Preparations

~USP27 h795i).

MONOGRAPHS (USP)

BRIEFING

Acyclovir, USP 27 page 47 and page 1833 of PF 29(6) [Nov.–
Dec. 2003]; Acyclovir Capsules, USP 27 page 48 and page 602 of
PF 29(3) [May–June 2003]; Acyclovir Oral Suspension, USP 27
page 49 and page 1833 of PF 29(6) [Nov.–Dec. 2003]; Acyclovir
Tablets, USP 27 page 50 and page 604 of PF 29(3) [May–June
2003]. Some lots of USP Acyclovir RS may contain a small
amount of guanine. Therefore, it is proposed to prepare a separate
guanine standard solution to avoid interference from a potential
guanine impurity in the Reference Standard. System suitability so-
lutions have also been added to evaluate the resolution and preci-
sion requirements. In the absence of any significant adverse

comment, it is proposed to implement this revision via the Fourth
Interim Revision Announcement pertaining to USP 27–NF 22, with
an official date of August 1, 2004.

(PA7b: B. Davani) RTS—40740-1

Change to read:
Packaging and storage—Preserve in tight containers. Store be-
tween 158 and 258. Protect from light and moisture.

&Store at 258, excursions permitted between 158 and

308.&2S (USP27)

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&2S (USP27)

Change to read:
USP Reference standards h11i—USPAcyclovir RS.

&USP Endotoxin RS.&2S (USP27)

Add the following:

&Other requirements—Where the label states that Acyclo-

vir is sterile, it meets the requirements for Sterility and Bac-

terial endotoxins under Acyclovir for Injection. Where the

label states that Acyclovir must be subjected to further pro-

cessing during the preparation of injectable dosage forms, it

meets the requirements for Bacterial endotoxins under Acy-

clovir for Injection.&2S (USP27)

Change to read:
Assay and limit for guanine—
Mobile phase—Prepare a filtered and degassed solution of gla-

cial acetic acid in water (1 in 1000). Make adjustments if necessary
(see System Suitability under Chromatography h621i).

.System suitability preparation 1—Dissolve accurately

weighed quantities of USP Acyclovir RS and guanine in

0.1 N sodium hydroxide, and dilute quantitatively, and step-

wise if necessary, with water to obtain a solution having

known concentrations of about 0.1 mg of each per mL.
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System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1 N sodium hydroxide,

and dilute quantitatively, and stepwise if necessary, with

water to obtain a solution having a known concentration

of about 0.7 mg per mL..4
Guanine standard preparation—Transfer about 8.75 mg of gua-

nine, accurately weighed, to a 500-mL volumetric flask. Dissolve
in 50 mL of 0.1 N sodium hydroxide, dilute with water to volume,
and mix.

.Transfer 2.0 mL of this solution to a 50-mL volumetric

flask, dilute with 0.01 N sodium hydroxide to volume,

and mix to obtain a solution having a known concentration

of about 0.7 mg per mL..4
Standard preparation—Dissolve about 25 mg of USPAcyclovir

RS, accurately weighed, in 5 mL of 0.1 N sodium hydroxide in a
50-mL volumetric flask, dilute with water to volume, and mix.
Transfer 10.0 mL of this solution and 2.0 mL of the Guanine stan-
dard preparation

.
.4
to a 50-mL volumetric flask, dilute with 0.01 N sodium hydroxide
to volume, and mix to obtain a solution having known concentra-
tions of about 0.1 mg of USP Acyclovir RS per mL and 0.7 mg of
guanine per mL.

.a known concentration of about 0.1 mg of USP Acyclovir

RS per mL..4
Assay preparation—Dissolve about 100 mg of Acyclovir, ac-

curately weighed, in 20 mL of 0.1 N sodium hydroxide in a 200-
mL volumetric flask, dilute with water to volume, and mix. Trans-
fer 10.0 mL of this solution to a 50-mL volumetric flask, dilute
with 0.01 N sodium hydroxide to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.2-mm 6 30-cm column that contains packing L1. The flow rate
is about 3 mL per minute. Chromatograph Standard preparation,

.System suitability solution 1,.4
and record the peak responses as directed for Procedure: the reso-
lution, R, between acyclovir and guanine is not less than 2.0; the
tailing factor for the analyte peak is not more than 2; and the rela-
tive standard deviation for replicate injections

.for the acyclovir peak.4
is not more than 2.0%.

.Chromatograph System suitability preparation 2, and re-

cord the peak responses as directed for Procedure: the rela-

tive standard deviation for replicate injections is not more

than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation

.Guanine standard preparation.4
and the Assay preparation into the chromatograph, record the chro-
matograms, and measure the responses for all the peaks. Calculate
the quantity, in mg, of guanine in the portion of Acyclovir taken by
the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of guanine in the
Standard preparation

.Guanine standard preparation;.4
and rU and rS are the peak responses due to guanine in the Assay
preparation and the Standard preparation,

.Guanine standard preparation,.4
respectively: not more than 0.7% of guanine is found. Calculate the
quantity, in mg, of C8H11N5O3 in the portion of Acyclovir taken by
the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses due to acyclovir in the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Acyclovir Capsules, USP 27 page 48 and page 602 of PF 29(3)
[May–June 2003]—See briefing under Acyclovir.

(PA7b: B. Davani) RTS—40742-1

Change to read:
Packaging and storage—Preserve in tight containers.

, and store at controlled room temperature. &Store between

158 and 258. Protect from light and moisture.&1S (USP27)

Change to read:
Assay—

Mobile phase—Prepare a filtered and degassed solution of 0.02
M acetic acid. Make adjustments if necessary (see System Suitabil-
ity under Chromatography h621i).

.System suitability preparation 1—Dissolve accurately

weighed quantities of USP Acyclovir RS and guanine in

0.1 N sodium hydroxide, and dilute quantitatively, and step-

wise if necessary, with water to obtain a solution having a

known concentration of about 0.1 mg of each per mL.

System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1 N sodium hydroxide,

and dilute quantitatively, and stepwise if necessary, with

water to obtain a solution having a known concentration

of about 2.0 mg per mL..4
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Standard preparation—Dissolve an accurately weighed quantity
of USP Acyclovir RS and guanine

.
.4
in 0.1 N sodium hydroxide, and dilute quantitatively, and stepwise
if necessary, with water to obtain a solution having a known con-
centration of about 0.1 mg per mL. and 2.0 mg per mL, respective-
ly.

.
.4
Assay preparation—Remove, as completely as possible, the

contents of not fewer than 10 Capsules. Transfer an accurately
weighed portion of the powder, equivalent to about 10 mg of acy-
clovir, to a 100-mL volumetric flask, dissolve in 10 mL of 0.1 N
sodium hydroxide, dilute with water to volume, mix, and filter.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.2-mm 6 25-cm column that contains packing L1. The flow rate
is about 1.5 mL per minute. Chromatograph the Standard prepa-
ration,

.System suitability preparation 1,.4
and record the peak responses

.for acyclovir.4
as directed for Procedure: the relative retention times are about 0.6
for guanine and 1.0 for acyclovir; the resolution, R, between gua-
nine and acyclovir is not less than 2.0; and the relative standard
deviation for replicate injections

.of acyclovir.4
is not more than 2.0%.

.Chromatograph the System suitability preparation 2, and

record the peak responses as directed for Procedure: the re-

lative standard deviation for replicate injections is not more

than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of C8H11N5O3 in the
portion of Capsules taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Acyclovir for Injection, USP 27 page 48 and page 602 of PF
29(3) [May–June 2003]—See briefing under Acyclovir.

(PA7b: B. Davani) RTS—40743-1

Change to read:
Packaging and storage—Preserve in tight containers.

, and store at controlled room temperature. &Store between

158 and 258. Protect from light.&2S (USP27)

Change to read:
Chromatographic purity—
Solution A—Prepare a filtered and degassed mixture of 0.17 M

acetic acid and methanol (125:8). Make adjustments if necessary
(see System Suitability under Chromatography h621i).
Solution B: methanol, filtered and degassed.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments to
either solution as necessary (see System Suitability under
Chromatography h621i).
System suitability solution—Dissolve suitable quantities of pur-

ine and USP Acyclovir RS in Solution A to obtain a solution con-
taining about 0.5 mg of each per mL.

~

Acyclovir standard solution—Dissolve an accurately weighed
quantity of USP Acyclovir RS in Solution A, and dilute quantita-
tively, and stepwise if necessary, with Solution A to obtain a solu-
tion having a known concentration of about 5 mg per mL.
Guanine solution—Dissolve about 25 mg of guanine, accurately

weighed, in 50 mL of 0.1 N sodium hydroxide in a 500-mL volu-
metric flask, dilute with water to volume, and mix.
Standard solution

.Standard solution 1.4
—Transfer 5.0 mL of Acyclovir standard solution and 5.0 mL of
Guanine solution

.
.4
to a 50-mL volumetric flask, dilute with Solution A to volume, and
mix.

~USP27

.Standard solution 2—Transfer 5.0 mL of Guanine solu-

tion to a 50-mL volumetric flask, dilute with Solution A to

volume, and mix..4
Test solution—Constitute and combine not less than 10 vials of

Acyclovir for Injection. Transfer an accurately measured quantity,
equivalent to about 100 mg of acyclovir, to a 200-mL volumetric
flask, dilute with Solution A to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is about 1 mL per minute. The chromatograph is programmed as
follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 100 0 equilibration
0–15 100 0 isocratic
15–45 100?65 0?35 linear gradient
45–46 65?100 35?0 linear gradient
46–56 100 0 re-equilibration

Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure: the resolution, R, between
purine and acyclovir is not less than 2.0. Chromatograph the Stan-
dard solution,

.Standard solution 1 and Standard solution 2.4
and record the peak responses as directed for Procedure: the rela-
tive

.typical.4
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retention times for guanine and acyclovir are about
~

0.4
~USP27 and

1.0,

.5.8 minutes and 14 minutes,.4
respectively; and the relative standard deviation

~

of the acyclovir
peak area and the guanine peak area

~USP27 for replicate injections is
not more than

~

1%.
~USP27

Procedure—Inject a volume

&Separately inject equal volumes&1S (USP27)

(about 50 mL) of ~

the Standard solution and
~USP27 the Test solution

into the chromatograph, record the chromatogram, and measure the
peak

~

area
~USP27 responses.

~

Calculate the percentage of guanine
in the Acyclovir for Injection by the formula:

20,000(C/W)(rg /rsg),

in which C is the concentration, in mg per mL, of guanine in the
Standard solution; W is the total weight, in mg, of acyclovir in the
Test solution based on the label claim; rg is the peak response for
guanine, if present, in the Test solution; and rsg is the peak response
of guanine in the Standard solution: not more than 1.0% is
found.

~USP27 Calculate the percentage of each
~

other
~USP27 impu-

rity in the
~

~USP27 Acyclovir for Injection
~

~USP27 by the formula:

20,000(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard solution; W is the

~

total
~USP27 weight,

~

in
mg,

~USP27 of acyclovir
~

~USP27 in the Test solution
~

based on the
label claim;

~USP27 ri is the peak response for each impurity; and rS
is the peak response of acyclovir in the Standard solution:

~

~USP27

not more than 0.15% for any peak having a relative retention time
of about

~

0.7 compared to the acyclovir peak
~USP27 is found; not

more than 0.5% of any other individual impurity is found; and the
total of all other impurities is not more than 1.0%.

Change to read:
Assay—
Mobile phase—Prepare a filtered and degassed solution of 0.02

M acetic acid. Make adjustments if necessary (see System Suitabil-
ity under Chromatography h621i).

.System suitability preparation 1—Dissolve accurately

weighed quantities of USP Acyclovir RS and guanine in

0.1 N sodium hydroxide, and dilute quantitatively, and step-

wise if necessary, with 0.1 N sodium hydroxide to obtain a

solution having known concentrations of about 0.1 mg of

each per mL.

System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1 N sodium hydroxide,

and dilute quantitatively, and stepwise if necessary, with

0.1 N sodium hydroxide to obtain a solution having a

known concentration of about 2.0 mg per mL..4
Standard preparation—Dissolve accurately weighed quantities

of USP Acyclovir RS and guanine

.
.4
in 0.1 N sodium hydroxide, and dilute quantitatively, and stepwise
if necessary, with 0.1 N sodium hydroxide to obtain a solution hav-
ing a known concentration of about 0.1 mg per mL. and 2.0 mg per
mL, respectively.

.
.4
Assay preparation—Constitute, with water, one vial of Acyclo-

vir for Injection. Transfer an accurately weighed amount of this
solution, equivalent to about 10 mg of acyclovir, to a 100-mL volu-
metric flask, and dilute with water to volume.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
4.2-mm 6 25-cm column that contains packing L1. The flow rate
is about 1.5 mL per minute. Chromatograph the Standard prepa-
ration,

.System suitability preparation 1,.4
and record the peak responses

.for acyclovir.4
as directed for Procedure: the relative retention times are about 0.6
for guanine and 1.0 for acyclovir; for the resolution, R, between
guanine and acyclovir is not less than 2.0; and the relative standard
deviation for replicate injections

.for the acyclovir peak.4
is not more than 2.0%.

.Chromatograph the System suitability preparation 2, and

record the peak responses as directed for Procedure: the re-

lative standard deviation for replicate injections is not more

than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of C8H11N5O3 in the
portion of Acyclovir for Injection taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Acyclovir Ointment,USP 27 page 49 and page 604 of PF 29(3)
[May–June 2003]—See briefing under Acyclovir.

(PA7b: B. Davani) RTS—40744-1

Change to read:
Packaging and storage—Preserve in tight containers.

, and store at controlled room temperature. &Store between

158 and 258 in a dry place.&1S (USP27)

Change to read:
Assay—
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Mobile phase—Prepare a filtered and degassed solution of 0.02
M acetic acid. Make adjustments if necessary (see System Suitabil-
ity under Chromatography h621i).
Standard preparation—Dissolve accurately weighed quantities

of USP Acyclovir RS and guanine

.
.4
in 0.1 N sodium hydroxide, and dilute quantitatively, and stepwise
if necessary, with 0.1 N sodium hydroxide to obtain a solution hav-
ing known concentrations of about 0.1 mg per mL. and 2.0 mg per
mL, respectively.

.
.4

.System suitability preparation 1—Dissolve accurately

weighed quantities of USP Acyclovir RS and guanine in

0.1 N sodium hydroxide, and dilute quantitatively, and step-

wise if necessary, with 0.1 N sodium hydroxide to obtain a

solution having known concentration of about 0.1 mg of

each per mL.

System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1 N sodium hydroxide,

and dilute quantitatively, and stepwise if necessary, with

0.1 N sodium hydroxide to obtain a solution having a

known concentration of about 2.0 mg per mL..4
Assay preparation—Transfer an accurately weighed quantity of

Ointment, equivalent to about 10 mg of acyclovir, to a 100-mL
volumetric flask, dissolve in and dilute with 0.1 N sodium hydrox-
ide to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is about 3 mL per minute. Chromatograph the Standard prepara-
tion,

.System suitability preparation 1,.4
and record the peak responses as directed for Procedure: the rela-
tive retention times are about 0.6 for guanine and 1.0 for acyclovir;
the resolution, R, between guanine and acyclovir is not less than
2.0; and the relative standard deviation for replicate injections

.for acyclovir.4
is not more than 2.0%.

.Chromatograph the System suitability preparation 2, and

record the peak responses as directed for Procedure: the re-

lative standard deviation for replicate injections is not more

than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of C8H11N5O3 in the
portion of Ointment taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Acyclovir Oral Suspension, USP 27 page 49 and page 1833 of
PF 29(6) [Nov.–Dec. 2003]—See briefing under Acyclovir.

(PA7b: B. Davani) RTS—40745-1

Change to read:
Packaging and storage—Preserve in tight containers.

, and store at controlled room temperature. &Store between

158 and 258. Protect from light.&1S (USP27)

Add the following:

&Uniformity of dosage units h905i—

FOR ORAL SUSPENSION PACKAGED IN SINGLE-UNIT CON-

TAINERS: meets the requirements.&2S (USP27)

Add the following:

&Deliverable volume h698i—

FOR ORAL SUSPENSION PACKAGED IN MULTIPLE-UNIT CON-

TAINERS: meets the requirements.&2S (USP27)

Change to read:
Assay—
Mobile phase—Prepare a filtered and degassed solution of 0.02

M acetic acid. Make adjustments if necessary (see System Suitabil-
ity under Chromatography h621i).
Standard preparation—Dissolve accurately weighed quantities

of USP Acyclovir RS and guanine

.an accurately weighed quantity of USP Acyclovir RS.4
in 0.1 N sodium hydroxide, and dilute quantitatively, and stepwise
if necessary, with 0.1 N sodium hydroxide to obtain a solution hav-
ing known concentrations of about 0.1 mg per mL and 2.0 mg per
mL, respectively.

.a known concentration of 0.1 mg per mL.

System suitability preparation 1—Dissolve accurately

weighed quantities of USP Acyclovir RS and guanine in

0.1 N sodium hydroxide, and dilute quantitatively, and step-

Pharmacopeial Forum
Vol. 30(2) [Mar.–Apr. 2004] IN-PROCESS REVISION 435

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



wise if necessary, with 0.1 N sodium hydroxide to obtain a

solution having known concentrations of about 0.1 mg of

each per mL.

System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1 N sodium hydroxide,

and dilute quantitatively, and stepwise if necessary, with

0.1 N sodium hydroxide to obtain a solution having a

known concentration of about 2.0 mg per mL..4
Assay preparation—Transfer an accurately measured quantity of

well-shaken Oral Suspension, equivalent to about 200 mg of acy-
clovir, to a 200-mL volumetric flask, add 100 mL of 0.1 N sodium
hydroxide, shake by mechanical means for 15 minutes, and soni-
cate, if necessary, to dissolve the Oral Suspension completely. Di-
lute with 0.1 N sodium hydroxide to volume, and mix. Transfer
10.0 mL of the solution to a 100-mL volumetric flask, dilute with
water to volume, mix, and filter.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is about 3 mL per minute. Chromatograph the Standard prepara-
tion,

.System suitability preparation 1,.4
and record the peak responses as directed for Procedure: the rela-
tive retention times are about 0.6 for guanine and 1.0 for acyclovir;
the resolution, R, between guanine and acyclovir is not less than
2.0; and the relative standard deviation for replicate injections

.for the acyclovir.4
is not more than 2.0%.

.Chromatograph the System suitability preparation 2, and

record the peak responses as directed for Procedure: the re-

lative standard deviation for replicate injections is not more

than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of acyclovir (C8H11N5O3)
in the portion of Oral Suspension taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Acyclovir Tablets, USP 27 page 50 and page 604 of PF 29(3)
[May–June 2003]—See briefing under Acyclovir.

(PA7b: B. Davani) RTS—40741-1

Change to read:
Packaging and storage—Preserve in tight containers.

, and store at controlled room temperature. &Store between

158 and 258. Protect from light and moisture.&1S (USP27)

Change to read:
Assay—

Mobile phase—Prepare a filtered and degassed solution of 0.02
M acetic acid. Make adjustments if necessary (see System Suitabil-
ity under Chromatography h621i).

.System suitability preparation 1—Dissolve accurately

weighed quantities of USP Acyclovir RS and guanine in

0.1 N sodium hydroxide, and dilute quantitatively, and step-

wise if necessary, with water to obtain a solution having a

known concentration of about 0.1 mg of each per mL.

System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1 N sodium hydroxide,

and dilute quantitatively, and stepwise if necessary, with

water to obtain a solution having a known concentration

of about 2.0 mg per mL..4
Standard preparation—Dissolve an accurately weighed quanti-

ties

.quantity.4
of USP Acyclovir RS and guanine

.
.4
in 0.1 N sodium hydroxide, and dilute quantitatively, and stepwise
if necessary, with water to obtain a solution having a known con-
centrations

.concentration.4
of about 0.1 mg per mL. and 2.0 mg per mL, respectively.

.
.4
Assay preparation—Weigh and finely powder not fewer than 10

Tablets. Transfer an accurately weighed quantity of powder,
equivalent to about 10 mg of acyclovir, to a 100-mL volumetric
flask, dissolve in 10 mL of 0.1 N sodium hydroxide, dilute with
water to volume, mix, and filter.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The column
temperature is maintained at 408. The flow rate is about 1.5 mL per
minute. Chromatograph the Standard preparation,

.System suitability preparation 1,.4
and record the peak responses
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.for acyclovir.4
as directed for Procedure: the relative retention times are about 0.6
for guanine and 1.0 for acyclovir; the resolution, R, between gua-
nine and acyclovir is not less than 2.0; and the relative standard
deviation for replicate injections

.for the acyclovir peak.4
is not more than 2.0%.

.Chromatograph the System suitability preparation 2, and

record the peak responses as directed for Procedure: the re-

lative standard deviation for replicate injections is not more

than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of C8H11N5O3 in the
portion of Tablets taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Alendronate Sodium, page 737 of PF 28(3) [May–June 2002].
On the basis of comments received, it is proposed to make a change
in the Definition, to specify that the Assay limits apply on the dried
basis. Some modifications are also being proposed in the Assay and
Chromatographic purity tests. It is also proposed to add storage
conditions to the Packaging and storage section.

(PA4: E. Gonikberg) RTS—39881-1; 40567-1

Add the following:

~Alendronate Sodium

C4H12NNaO7P2 � 3H2O 325.13 325.12

Phosphonic acid, (4-amino-1-hydroxybutylidene)bis-,

monosodium salt, trihydrate.

Sodium trihydrogen (4-amino-1-hydroxybutylidene)dipho-

sphonate, trihydrate [121268-17-5].

» Alendronate Sodium contains not less than 99.0

98.0 percent and not more than 101.0 102.0 per-

cent of C4H12NNaO7P2, � 3H2O, calculated on the

dried basis.

Packaging and storage—Preserve in well-closed con-

tainers. Store between 158 and 308.

USP Reference standards h11i—USPAlendronate Sodium

RS.

Identification—

A: Infrared Absorption h197Mi.

B: It meets the requirements of the flame test for So-

dium h191i.

Loss on drying h731i—Dry it at a pressure not exceeding 5

mm of mercury at 1408 to constant weight: it loses not less

than 16.1% and not more than 17.1% of its weight.

Heavy metals, Method III h231i: 0.001%.

Chromatographic purity—

Buffer solution—Transfer 5.88 g of sodium citrate dihy-

drate and 2.84 g of anhydrous dibasic sodium phosphate

to a 2-L volumetric flask, dilute with water to volume,

and mix. Adjust with phosphoric acid to a pH of 8.0, and

pass the solution through a filter having a 0.5-mm or finer

porosity.

9-Fluorenylmethyl chloroformate solution—Transfer 200

mg of 9-fluorenylmethyl chloroformate to a 50-mL volu-

metric flask, dilute with acetonitrile to volume, and mix.

Prepare fresh just prior to use. [NOTE—This solution con-

tains about 4 mg of 9-fluorenylmethyl chloroformate per
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mL.] Prepare a solution in acetonitrile containing about 4

mg of 9-fluorenylmethyl chloroformate per mL. Prepare this

solution fresh just prior to use.

Borate solution—Dissolve 19.1 g of sodium borate in

water in a 1-liter volumetric flask, dilute with water to vol-

ume, and mix.

Diluent—Dissolve 29.4 g of sodium citrate dihydrate in

water in a 1-liter volumetric flask, dilute with water to vol-

ume, and mix.

Solution A—Prepare a filtered and degassed mixture con-

taining 1700 mL of Buffer solution and 300 mL of acetoni-

trile (17:3).

Solution B—Prepare a filtered and degassed mixture con-

taining 300 mL of Buffer solution and 700 mL of acetoni-

trile (3:7).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard stock solution—Transfer about 30 mg of USP

Alendronate Sodium RS, accurately weighed, to a 50-mL

volumetric flask, dissolve in and dilute with Diluent to vol-

ume, and mix. Prepare a solution of USP Alendronate So-

dium RS in Diluent having a known concentration of

about 0.6 mg per mL.

Standard solution—Transfer 5.0 mL of the Standard stock

solution to a 50-mL polypropylene screw-cap centrifuge

tube containing 5 mL of Borate solution. and Add 5 mL

of acetonitrile. Add and 5 mL of 9-Fluorenylmethyl chloro-

formate solution, and shake for 45 seconds. Allow to stand

at room temperature for 30 minutes. Add 20 mL of methyl-

ene chloride, and shake vigorously for 1 minute. Centrifuge

for 5 to 10 minutes, and use a portion of the clear upper

aqueous layer.

Diluted standard solution—Dilute a portion of Standard

stock solution with Diluent to obtain a solution having a

known concentration of about 0.6 mg per mL. Using 5 mL

of this solution, proceed as directed for Standard solution,

beginning with ‘‘to a 50-mL polypropylene screw-cap cen-

trifuge tube.’’

Reagent blank—Using a 5.0-mL portion of Diluent, pro-

ceed as directed for Standard solution, beginning with ‘‘to a

50-mL polypropylene screw-cap centrifuge tube.’’

Test solution—Transfer about 30 mg of Alendronate So-

dium, accurately weighed, to a 50-mL volumetric flask, dis-

solve in and dilute withDiluent to volume, and mix. Using a

5.0-mL volume of this solution, proceed as directed for

Standard solution, beginning with ‘‘to a 50-mL polypropy-

lene screw-cap centrifuge tube.’’

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 266-nm detec-

tor and a 4.1-mm 6 25-cm column that contains 10-mm

packing L21. The flow rate is about 2 1.8 mL per minute.

The column temperature is maintained at about 458. The

chromatograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 100 0 equilibration

0-15 100?50 0?50 linear gradient

15-25 50?0 50?100 linear gradient

25-27 0?100 100?0 linear gradient

27-32 100 0 isocratic

Chromatograph the Standard solution and the Diluted stan-

dard solution, and record the peak responses as directed for

Procedure: the tailing factor for the principal peak in the

chromatogram of the Standard solution is not more than

2.0; and the peak at that locus in the chromatogram of the

Diluted standard solution is detectable with a signal-to-

noise ratio of not less than 3.
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Procedure—Separately inject equal volumes (about 20

mL) of the Test solution and the Reagent blank into the chro-

matograph, record the chromatograms, and measure the re-

sponses for all the peaks. Disregard any peak corresponding

to those obtained from the Reagent blank. Calculate the per-

centage of each impurity in the portion of Alendronate So-

dium taken by the formula:

100(ri / rs),

in which ri is the response area of each impurity peak, other

than the principal peak and peaks corresponding in retention

time to any observed in the chromatogram obtained from the

Reagent blank; and rs is the sum of all impurity peaks and

the principal peak: not more than 0.1% of any individual im-

purity is found; and not more than 0.5% total impurities is

found.

Assay—

Buffer solution—Transfer 14.7 g of sodium citrate dihy-

drate and 7.05 g of anhydrous dibasic sodium phosphate

to a 1-L volumetric flask, dilute with water to volume,

mix, and adjust with phosphoric acid to a pH of 8.0.

Diluent—Dissolve 29.4 g of sodium citrate dihydrate in

water in a 1-L volumetric flask, dilute with water to volume,

and mix.

Borate solution—Dissolve 19.1 g of sodium borate in

water in a 1-L volumetric flask, dilute with water to volume,

and mix.

9-Fluorenylmethyl chloroformate solution—Transfer 25

mg of 9-fluorenylmethyl chloroformate to a 50-mL volu-

metric flask, dilute with acetonitrile to volume, and mix.

Prepare fresh just prior to use. [NOTE—This solution con-

tains about 0.5 mg of 9-fluorenylmethyl chloroformate per

mL.] Prepare a solution in acetonitrile containing about 0.5

mg of 9-fluorenylmethyl chloroformate per mL. Prepare this

solution fresh just prior to use.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution, acetonitrile, and methanol (70:25:5). Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard stock preparation—Transfer about 25 mg of

USP Alendronate Sodium RS, accurately weighed, to a

250-mL volumetric flask, dissolve in and dilute withDiluent

to volume, and mix. Prepare a solution of USPAlendronate

Sodium RS in Diluent having a known concentration of

about 0.1 mg per mL. Calculate the concentration, CS, of an-

hydrous alendronate sodium in this solution.

Standard preparation—Transfer 5.0 mL of this solution

the Standard stock preparation to a 50-mL polypropylene

screw-cap centrifuge tube containing 5.0 mL of Borate solu-

tion. Add 5.0 mL of 9-Fluorenylmethyl chloroformate solu-

tion, and shake for 30 seconds. Allow to stand at room

temperature for 25 minutes. Add 25 mL of methylene chlo-

ride, and shake vigorously for 1 minute. Centrifuge for 5 to

10 minutes. Use a portion of the clear upper aqueous layer.

Reagent blank—Using 5 5.0 mL of Diluent, proceed as

directed for Standard preparation, beginning with ‘‘to a

50-mL polypropylene screw-cap centrifuge tube.’’

Assay stock preparation—Using Transfer about 25 mg of

Alendronate Sodium, accurately weighed, proceed as direc-

ted for Standard preparation. to a 250-mL volumetric flask,

dissolve in and dilute with Diluent to volume, and mix.

Assay preparation—Using 5.0 mL of the Assay stock

preparation, proceed as directed for the Standard prepara-

tion, beginning with ‘‘to a 50-mL polypropylene screw-cap

centrifuge tube.’’

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 266-nm detec-

tor and a 4.1-mm 6 25-cm column that contains 10-mm

packing L21. The flow rate is about 1 1.2 mL per minute.

The column temperature is maintained at about 358. Chro-

matograph the Standard preparation, and record the peak
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responses as directed for Procedure: the column efficiency

is not less than 1500 theoretical plates; the tailing factor is

not more than 1.5; and the relative standard deviation for

replicate injections is not more than 1.0% 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation, Assay preparation, and

Reagent blank into the chromatograph, record the chroma-

tograms, and measure the responses for the major peaks.

Calculate the quantity, in mg, of C4H12NNaO7P2 � 3H2O in

the portion of Alendronate Sodium taken by the formula:

W(rU / rS),

DCS(rU / rS),

in which W is the weight, in mg, of USP Alendronate So-

dium RS taken to prepare the Standard preparation in

which D is the Dilution factor for the Assay stock prepara-

tion; CS is as defined under the Standard stock preparation;

and rU and rS are the peak area responses for alendronic acid

obtained from the Assay preparation and the Standard prep-

aration, respectively.
~USP28

BRIEFING

Alendronic Acid Tablets, page 997 of PF 29(4) [July–Aug.
2003]. Comments were received that the HPLC method proposed
in PF 28(3) lacked the sensitivity required to perform the Dissolu-
tion test for the 5-mg Tablets. It was also reported that normal sta-
bility conditions for the product do not require monitoring
phosphate. On the basis of these comments, the revision to the tests
for Dissolution and Assay, and the new test for Limit of phosphate
that were proposed in PF 28(3) and the change to the USP desig-
nation of the chromatograpic reagent proposed in PF 29(4) have
been cancelled. The original proposal, previously published in
PF 28(1), is now presented with several changes. Also, tolerances

for weekly dosing tablets are being added to the Dissolution test. A
labeling section is added accordingly.

(PA4: E. Gonikberg; BPC: M. Marques) RTS—39906-1;
39470-1; 40567-2

Add the following:

~Alendronate Sodium Tablets
Alendronic Acid Tablets

»Alendronate Sodium Tablets contain Alendronic

Acid Tablets contain an amount of Alendronate

Sodium, equivalent to not less than 90.0 percent

and not more than 110.0 percent of the labeled

amoun t o f a l end rona t e sod ium (C4H1 2

NNaO7P2 � 3H2O). alendronic acid (C4H13

NO7P2).

Packaging and storage—Preserve in tight containers.

Store at between 158 and 308.

Labeling—The labeling indicates weekly dosing where ap-

propriate.

USP Reference standards h11i—USPAlendronate Sodium

RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2: 50 rpm.

Time: 15 minutes.

Determine the amount of C4H13NO7P2 dissolved by em-

ploying the following method.

Buffer solution and Mobile phase—Prepare as directed in

the Assay.
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0.05% 9-Fluorenylmethyl chloroformate solution—

Transfer 100 mg of 9-fluorenylmethyl chloroformate to a

200-mL volumetric flask, dilute with acetonitrile to volume,

and mix. This solution must be freshly prepared.

Borate buffer—Dissolve 6.2 g of boric acid in approxi-

mately 950 mL of water, adjust with 1 N sodium hydroxide

to a pH of 9.0, and dilute with water to 1 L.

Diluent—Transfer 176.4 g of sodium citrate dihydrate to a

1000-mL volumetric flask, dissolve in and dilute with Dis-

solution Medium to volume, and mix.

Standard stock solution—Dissolve an accurately weighed

quantity of USPAlendronate Sodium RS in Dissolution Me-

dium, and dilute quantitatively and stepwise, with the same

solvent to obtain a solution having a known concentration

corresponding to the concentration that would be obtained

by dissolving 1 Tablet in 900 mL of the same Medium. Cal-

culate the concentration, C, in mg per mL, of anhydrous

alendronate sodium in this solution.

Standard solution—Transfer 5.0 mL of the Standard stock

solution to a 50-mL polypropylene screw-cap centrifuge

tube containing 1.0 mL of Diluent and 5.0 mL of Borate

buffer, and mix for about 3 minutes. Add 4.0 mL of

0.05% 9-Fluorenylmethyl chloroformate solution, and agi-

tate for about 30 seconds. Allow the solution to stand at

room temperature for 25 minutes. Add 25 mL of methylene

chloride, and agitate for about 40 seconds. Centrifuge the

mixture for 5 minutes. Use a portion of the clear upper aque-

ous layer.

Reagent blank—Using 5 mL of water, proceed as directed

for Standard solution, beginning with ‘‘to a 50-mL polypro-

pylene screw-cap centrifuge tube.’’

Test solution—After 15 minutes, withdraw a portion of

the solution under test, and centrifuge immediately. Using

5.0 mL of the clear supernatant, proceed as directed for

Standard solution, beginning with ‘‘to a 50-mL polypropy-

lene screw-cap centrifuge tube.’’

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay. Chromatograph the Stan-

dard solution, and record the peak responses as directed for

Procedure: the capacity factor, k’, is not less than 2.0; and

the relative standard deviation for replicate injections is not

more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution, the Test solution, and the Re-

agent blank into the chromatograph, record the chromato-

grams, and measure the responses for the major peaks.

Calculate the quantity, in mg, of alendronic acid

(C4H13NO7P2) dissolved by the formula:

827.1C(rU / rS),

in which C is defined under the Standard stock solution; and

rU and rS are the peak areas obtained from the Test solution

and the Standard solution, respectively. [NOTE—827.1 is the

molecular weight conversion factor (C4H13NO7P2 /

C4H12NNaO7P2) multiplied by the volume of the Medium

(900 mL)]

Tolerances—Not less than 80% (Q) of the labeled amount

of alendronic acid (C4H13NO7P2) is dissolved in 15 minutes.

Tablets labeled for weekly dosing: not less than 75% (Q) of

the labeled amount of alendronic acid (C4H13NO7P2) is dis-

solved in 15 minutes

Uniformity of dosage units h905i: meet the requirements.

Assay—

Mobile phase—Prepare a 7.2 mM solution of nitric acid in

HPLC grade water.
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System suitability solution—Prepare a solution of USP

Alendronate Sodium RS and sodium biphosphate in HPLC

grade water containing 0.2 mg per mL and 0.1 mg per mL,

respectively.

Standard preparation—Prepare a solution of USP Alen-

dronate Sodium RS in HPLC grade water having a known

concentration of about 0.52 mg of alendronate sodium trihy-

drate per mL.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 100 mg of alendronic acid,

to a 250-mL volumetric flask, dissolve in HPLC grade

water, sonicate for 30 minutes, and shake for 10 minutes.

Dilute with HPLC grade water to volume, and mix. Pass a

portion of this solution through a filter having a 0.45-mm or

finer porosity, and use the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 240-nm detec-

tor and a 4.1-mm 6 25-cm column that contains packing

L53. L## (see Chromatography h621i). The flow rate is

about 1.6 mL per minute. Chromatograph the System suit-

ability solution, and record the peak responses as directed

for Procedure: the resolution, R, between alendronate and

phosphate is not less than 2.0; the tailing factor is not more

than 1.5; and the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 100

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of alendronic acid (C4H13NO7P2) in the por-

tion of Tablets taken by the formula:

250(249.10/325.12)C(rU / rS),

in which 249.10 and 325.12 are the molecular weights of

alendronic acid and alendronate sodium trihydrate, respec-

tively; C is the concentration, in mg per mL, of alendronate

sodium trihydrate in the Standard preparation; and rU and rS

are the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.

Diluent—Transfer 29.4 g of sodium citrate dihydrate to a

1000-mL volumetric flask, dissolve in and dilute with water

to volume, and mix.

Buffer solution—Transfer 14.7 g of sodium citrate dihy-

drate and 7.05 g of anhydrous dibasic sodium phosphate

to a 1000-mL volumetric flask, dissolve in about 900 mL

of water, adjust with phosphoric acid to a pH of 8.0, dilute

with water to volume, and mix.

0.1% 9-Fluorenylmethyl chloroformate solution—Trans-

fer 250 mg of 9-fluorenylmethyl chloroformate to a 250-

mL volumetric flask, dilute with acetonitrile to volume,

and mix. Prepare this solution fresh just prior to use.

Borate solution—Transfer 38.1 g of sodium borate to a

1000-mL volumetric flask, dissolve in and dilute with water

to volume, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution, acetonitrile, and methanol (75:20:5). Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard stock preparation—Prepare a solution of USP

Alendronate Sodium RS in diluent containing 0.03 mg of

anhydrous alendronate sodium per mL.

Standard preparation—Transfer 5.0 mL of the Standard

stock preparation to a 50-mL polypropylene screw-cap cen-

trifuge tube containing 5 mL of Borate solution, and mix for

about 3 minutes. Add 4 mL of 0.1% 9-Fluorenylmethyl

chloroformate solution, and agitate for about 30 seconds.

Allow the solution to stand at room temperature for 25 min-
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utes. Add 25 mL of methylene chloride, and agitate for

about 40 seconds. Centrifuge the mixture for 10 minutes.

Use the clear upper aqueous layer.

Assay stock preparation—Transfer not fewer than 10 Tab-

lets to a 1000-mL volumetric flask. Add 500 mL of Diluent,

shake by mechanical means for 30 minutes, and sonicate for

5 minutes. Dilute with Diluent to volume, mix, and centri-

fuge a portion of this solution. Quantitatively dilute a por-

tion of the clear supernatant to a concentration in a range of

0.02 to 0.03 mg per mL.

Assay preparation—Using 5.0 mL of the Assay stock

preparation, proceed as directed for Standard preparation,

beginning with ‘‘to a 50-mL polypropylene screw-cap cen-

trifuge tube.’’

Reagent blank—Using 5 mL of Diluent, proceed as direc-

ted for Standard preparation, beginning with ‘‘to a 50-mL

polypropylene screw-cap centrifuge tube.’’

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 266-nm detec-

tor and a 4.1-mm 6 25-cm column that contains packing

L21. The column is maintained at a constant temperature

of about 358. The flow rate is about 1 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the capacity factor,

k’, is not less than 2.0; and the relative standard deviation

for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation, Assay preparation, and

the Reagent blank into the chromatograph, record the chro-

matograms, and measure the responses for the major peaks.

Calculate the quantity, in mg, of alendronic acid

(C4H13NO7P2) in the portion of Tablets taken by the for-

mula:

0.919DC (rU / rS),

in which D is the dilution factor for the Assay stock prepa-

ration; C is the concentration, in mg per mL, of anhydrous

USP Alendronate Sodium RS in the Standard stock prepa-

ration; and rU and rS are the peak areas obtained from the

Assay preparation and the Standard preparation, respec-

tively. [NOTE—0.919 is the molecular weight conversion

factor (C4H13NO7P2 / C4H12NNaO7P2).]~USP28

BRIEFING

Amphetamine Sulfate, USP 27 page 143; Dextroampheta-
mine Sulfate, USP 27 page 576. It is proposed to revise the con-
centration of triethylamine used to prepare the Buffer solution in
the test for Chromatographic purity. This correction reflects the ac-
tual concentration used in the validation of the method.

(PA3: S. Salado) RTS—40699-1

Change to read:
Chromatographic purity—
Diluent—Dilute 3.12 mL of phosphoric acid with water to 1000

mL.
Buffer solution—Dissolve 2.16 g of sodium 1-octanesulfonate in

1000 mL of water, and add 1.0 mL of 0.1% triethylamine solution
(v/v).
~

triethylamine.
~USP28

Mix, and adjust with phosphoric acid to a pH of 2.5.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution, acetonitrile, and methanol (144:37:19). Make adjust-
ments if necessary (see System Suitability under Chromatography
h621i).
Standard stock solution—Dissolve an accurately weighed quan-

tity of USP Dextroamphetamine Sulfate RS in Diluent to obtain a
solution having a known concentration of about 0.3 mg per mL.
Standard solution—Dilute an accurately measured volume of

Standard stock solution in Diluent to obtain a solution having a
known concentration of about 0.003 mg per mL.
Test solution—Transfer about 30 mg of Amphetamine Sulfate,

accurately weighed, to a 100-mL volumetric flask. Dissolve in
50 mL of Diluent, sonicate for 5 minutes, dilute with Diluent to
volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 215-nm detector and a
4.6-mm 6 15-cm column that contains 5-mm packing L1. The
flow rate is about 1 mL per minute. Chromatograph the Standard
stock solution, and record the peak responses as directed for Proce-
dure: the tailing factor is not more than 2.0; and the relative stan-
dard deviation for replicate injections is not more than 2.0%.
Chromatograph the Test solution, and record the peak responses
as directed for Procedure: the resolution, R, between the amphet-
amine peak and any adjacent peak, if any, is not less than 1.5.
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Procedure—Separately inject equal volumes (about 50 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the peak responses. Cal-
culate the percentage of each impurity in the portion of Amphet-
amine Sulfate taken by the formula:

10,000(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Dextroam-
phetamine Sulfate RS in the Standard solution; W is the weight, in
mg, of Amphetamine Sulfate taken to prepare the Test solution; ri
is the peak response for each impurity obtained from the Test solu-
tion; and rS is the peak response for amphetamine obtained from
the Standard solution: not more than 0.1% of any individual impu-
rity is found; and not more than 0.5% of total impurities is found.

BRIEFING

Amphotericin B Lotion, USP 27 page 146. It is proposed to
change the title of this monograph to Amphotericin B Topical
Emulsion. Revisions are proposed by the Expert Committee on
Nomenclature and Labeling to change the titles of twenty-two
USP monographs from [DRUG] Lotion to [DRUG] Topical Emul-
sion or [DRUG] Topical Suspension, as appropriate. The change of
terminology proposed for these older Lotion monograph titles is
consistent with the nomenclature that has been applied over the
past several years for terminology for new preparations that are ad-
ministered externally, such as Topical Solution, Topical Aerosol,
and Topical Powder. It follows the policy established by a former
USP Drug Nomenclature Committee and continued in effect by the
present Expert Committee on Nomenclature and Labeling, where-
by these topical preparations are to be named in the general form
[DRUG NAME][ROUTE OF ADMINISTRATION] [DOSAGE
FORM], e.g., [Clindamycin Phosphate][Topical][Suspension].
The decision to move away from traditional Lotion terminology
came about because the term Lotion does not have the meaning
and is not as informative as the descriptive Topical Emulsion
and Topical Suspension terminology.
Revisions are proposed for eleven USP monographs on other

dosage forms in which references, currently made to Lotion mono-
graphs, would necessarily be changed concomitantly to ensure that
reference is made to the correctly titled topical liquid dosage forms.
Revisions of the following monographs are proposed for publi-

cation in USP 28–NF 23, which is to become official January 1,
2005, but with July 1, 2007, designated as the official date for
the name changes. Use of the revised names would be permitted
as of January 1, 2005, the official date of USP 28–NF 23, but
use of the revised names would not become mandatory until July

1, 2007. The 30-month postponement of the official date for the
name changes is intended to allow for product label changes to
be made and for health practitioners and consumers to become fa-
miliar with the revised terminology.

Benzoyl Peroxide Lotion
Benzyl Benzoate Lotion
Betamethasone Dipropionate Lotion
Betamethasone Valerate Lotion
Calamine Lotion
Phenolated Calamine Lotion
Clotrimazole Lotion
Flurandrenolide Lotion
Hydrocortisone Lotion
Hydrocortisone Acetate Lotion
Hydrocortisone Acetate Ointment
Lindane Lotion
Malathion Lotion
Methylbenzethonium Chloride Lotion
Methylbenzethonium Chloride Topical Powder
Neomycin Sulfate and Flurandrenolide Lotion
Neomycin Sulfate and Hydrocortisone Acetate Cream
Neomycin Sulfate and Hydrocortisone Acetate Lotion
Neomycin Sulfate and Hydrocortisone Acetate Ointment
Neomycin Sulfate and Hydrocortisone Acetate Ophthalmic

Ointment
Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-

sone Acetate Ointment
Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-

sone Acetate Ophthalmic Ointment
Neomycin and Polymyxin B Sulfates, Bacitracin Zinc, and Hydro-

cortisone Acetate Ophthalmic Ointment
Neomycin and Polymyxin B Sulfates, Gramicidin, and Hydrocor-

tisone Acetate Cream
Neomycin and Polymyxin B Sulfates and Hydrocortisone Acetate

Cream
Nystatin Lotion
Padimate O Lotion
Penicillin G Procaine, Neomycin and Polymyxin B Sulfates, and

Hydrocortisone Acetate Topical Suspension
Resorcinol and Sulfur Lotion
Selenium Sulfide Lotion
Triamcinolone Acetonide Lotion
White Lotion

(NL: C. Barnstein) RTS—40776-1

Amphotericin B Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Amphotericin B Topical Emulsion
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BRIEFING

Amphotericin B Topical Emulsion—See briefing under Am-
photericin B Lotion.

(NL: C. Barnstein) RTS—40776-1

Add the following:

~Amphotericin B Topical Emulsion
(Monograph under this new title—to become official
July 1, 2007)
(Current monograph title is Amphotericin B Lotion)

» Amphotericin B Topical Emulsion contains not

less than 90.0 percent and not more than 125.0

percent of the labeled amount of amphotericin B.

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USPAmphotericin B RS.

Minimum fill h755i: meets the requirements.

pH h791i: between 5.0 and 7.0.

Assay—Proceed as directed for amphotericin B under Anti-

biotics—Microbial Assays h81i, dissolving a suitable ac-

cura te ly measured volume of Topica l Emuls ion

quantitatively in sufficient dimethyl sulfoxide to give a con-

venient concentration. Dilute an accurately measured vol-

ume of this solution quantitatively with dimethyl

sulfoxide to obtain a stock solution having a concentration

of about 20 mg of amphotericin B per mL. Dilute an ac-

curately measured volume of this stock solution quantita-

tively with Buffer No. 10 to obtain a Test Dilution having

a concentration assumed to be equal to the median dose le-

vel of the Standard.
~USP28

(Official July 1, 2007)

BRIEFING

Anecortave Acetate; Anecortave Acetate Injectable
Suspension. Because there are no existing USP monographs for
this drug substance and drug product, new monographs are being
proposed. The drug product has been granted Fast-Track Designa-
tion by the FDA as a treatment for Age-Related Macular Degen-
eration (AMD), the common cause of vision loss in elderly people.
USP has given these monographs special consideration to ensure
that quality public standards are available so that appropriate treat-
ment is provided for persons affected by AMD. The drug product
has not been approved by the FDA, therefore neither the API or
product monographs will become official until approval has been
granted by the agency. The liquid chromatographic procedure in
the test for Related compounds and in the Assay is based on ana-
lyses performed with the Phenomenex Spherisorb brand of L1 col-
umn. The typical retention time for anecortave acetate is about 10.5
minutes.

(PA6: L. Evans) RTS—40612-1

Add the following:

~Anecortave Acetate

C23H30O5 386.48

21-(Acetyloxy)-17-hydroxypregna-4,9(11)-diene-3,20-

dione.

17,21-Dihydroxypregna-4,9(11)-diene-3,20-dione 21-ace-

tate. [7753-60-8].

» Anecortave Acetate contains not less than 98.0

percent and not more than 102.0 percent of

C23H30O5, calculated on the dried basis.

Packaging and storage—Preserve in well-closed con-

tainers at controlled room temperature.

USP Reference standards h11i—USPAnecortave Acetate

RS. USPAnecortave Acetate Related Compound A RS. USP

Hydrocortisone Acetate RS.
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Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Specific rotation h781Si: between +120.08 and +128.08.

Test solution: 10 mg per mL, in chloroform.

Bacterial endotoxins h85i: [To come.]

Loss on drying h731i—Dry it at 1058 for 4 hours: it loses

not more than 0.5% of its weight.

Residue on ignition h281i: 0.1%.

Heavy metals, Method II h231i: 0.002%.

Related compounds—

Buf fer, Mobi le phase , Sys tem sui tab i l i ty, and

Chromatographic system—Proceed as directed in the Assay.

Test solution—Proceed as directed under Assay prepara-

tion in the Assay.

Procedure—Inject a volume (about 20 mL) of the Test

solution into the chromatograph, record the chromatogram,

and measure all of the peak responses. Calculate the percen-

tage of each impurity in the portion of Anecortave Acetate

taken by the formula:

100F (ri / rs),

in which F is the relative response factor; ri is the peak re-

sponse for each individual impurity; and rs is the sum of the

responses of all the peaks.

Table 1

Relative Retention

Time Name

Response Relative

Factor (F)

Limit

(%)

about 0.39 9(11)-Dehydrocortisol (anecortave acetate related

compound A)

0.91
0.2

about 0.49 Hydrocortisone acetate
1.15

0.2

about 0.75 21-Acetyloxy-17a -hydroxypregna-1,4,9(11)-triene-

3,20-dione

1.00
0.2

— Any other individual impurity — 0.1

— Total Impurities — 0.7

Assay—

Buffer—Add 1.0 mL of concentrated phosphoric acid to

1.0 L of water. Adjust with sodium hydroxide to a pH of

3.0 .

Mobile phase—Prepare a filtered and degassed mixture of

Buffer and acetonitrile (57:43). Make adjustments if neces-

sary (see System Suitability under Chromatography h621i).

System suitability solution—Dissolve about 5 mg of USP

Anecortave Acetate RS, 4 mg of USP Hydrocortisone Ace-

tate RS, and 3 mg of USPAnecortave Acetate Related Com-

pound A RS into a 5.0-mL volumetric flask, dilute with

ethyl acetate to volume, and mix. Transfer 2.0 mL of this

solution to a 25-mL volumetric flask, dilute with Mobile

phase to volume, and mix.
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Standard preparation—Transfer about 25 mg of USP An-

ecortave Acetate RS, accurately weighed, to a 10-mL volu-

metric flask. Add 9 mL of ethyl acetate, sonicate for 5

minutes, and cool to room temperature. Dilute with ethyl

acetate to volume, and mix. Transfer 2.0 mL into a 25-mL

volumetric flask, dilute with Mobile phase to obtain a con-

centration of about 0.2 mg per mL.

Assay preparation—Prepare as directed for Standard

preparation using anecortave acetate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 242-nm detec-

tor and 4.6-mm 6 15-cm column that contains packing L1.

The flow rate is about 1.0 mL per minute. Chromatograph

the System suitability solution, and record the peak re-

sponses as directed for Procedure: the resolution, R, be-

tween hydrocortisone acetate and anecortave acetate is not

less than 10; the resolution, R, between hydrocortisone ace-

tate and anecortave acetate related compound A is not less

than 2; the column efficiency determined for the anecortave

acetate peak is not less than 3000 theoretical plates; the tail-

ing factor for anecortave acetate is not more than 2.0; and

the relative standard deviation for replicate injections of

the Standard preparation is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C23H30O5 in the portion of Anecortave

Acetate taken by the formula:

125C(rU / rS),

in which C is the concentration, in mg per mL, of USP An-

ecortave Acetate RS in the Standard preparation; and rU

and rS are the peak responses obtained from the Assay prep-

aration and the Standard preparation, respectively.
~USP28

BRIEFING

Anecortave Acetate Injectable Suspension—See briefing un-
der Anecortave Acetate.

(PA6: L. Evans) RTS— 40612-2

Add the following:

~Anecortave Acetate Injectable
Suspension

» Anecortave Acetate Injectable Suspension is a

sterile suspension of Anecortave Acetate in a suit-

able aqueous medium. It contains not less than

90.0 percent and not more than 110.0 percent of

the labeled amount of anecortave acetate

(C23H30O5).

Packaging and storage—Preserve in single dose-con-

tainers preferably of Type I glass. Avoid freezing.

Labeling—Label it to indicate that it is not recommended

for intravenous use and that it is to be well shaken before

use.

USP Reference standards h11i—USPAnecortave Acetate

RS. USPAnecortave Acetate Related Compound A RS. USP

Hydrocortisone Acetate RS.

Identification—

A: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: Thin-Layer Chromatographic Identification Test

h201i—

Adsorbent: a 0.20-mm layer of chromatographic silica gel

mixture containing fluorescent indicator.
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Test solution—Transfer a quantity of the Injectable Sus-

pension, equivalent to about 10 mg of anecortave acetate,

to a suitable flask, and extract with one 2.0-mL portion of

ethyl acetate. Use the extract as the Test solution.

Standard solution—Prepare a solution in chloroform con-

taining 5.0 mg of USP Anecortave Acetate RS per mL.

Application volume: 2 mL.

Developing solvent system: a mixture of chloroform and

methanol (12:1).

Sterility h71i—[To come.]

Bacterial endotoxins h85i—[To come.]

pH h791i: between 6.8 and 7.8.

Particle size—

Carrier fluid—Heat Purified Water to 408 to 508, add 100

mg anecortave acetate per L while stirring, cool to room

temperature while stirring, filter through a 0.2-mm filter,

and store in a clean, covered container.

Test preparation—Dilute several mL of Injectable Suspen-

sion with Carrier fluid to 25 mL.

Procedure—(see the Light Obscuration Particle Count

Test under Particulate Matter in Injections h788i)—Ana-

lyze the Test preparation using an electronic, liquid-borne

particle counting system that employs a light obsuration

sensor with a suitable sample feeding device. Not less than

95.0% of the particles are�10 mm, not less than 99.50% are

�25 mm, not less than 99.95% are �50 mm, and not less

than 99.995% are �100 mm.

Related compounds—

Buffer, Mobile phase, System suitability solution and

Chromatographic system—Proceed as directed in the Assay

under Anecortave Acetate.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Procedure—[NOTE—Use peak areas where peak re-

sponses are indicated.] Separately inject equal volumes

(about 20 mL) of the Standard solution and the Test solution

into the chromatograph. Measure the areas of the analyte

peaks. Allow the elution to continue for about 10 to 15 min-

utes after the elution time of the anecortave acetate. Calcu-

late the quantity, in mg, of the degradation products in each

mL of the Injectable Suspension taken by the formula:

50C(rU / rS)F,

in which C is the concentration, in mg per mL, of anecortave

acetate in the Standard solution; rU and rS are the degrada-

tion product peak responses obtained from the Test solution

and the anecortave acetate peak response obtained from the

Standard solution, respectively; and F is the relative re-

sponse factor for each individual degradation product

(0.91 for 9(11)-dehydrocortisol, and 1.00 for all other degra-

dation products): not more than 0.7% of 9(11)-dehydrocor-

tisol of the labeled amount of anecortave acetate is found; no

other single impurity is more than 0.2%; and the sum of all

impurities found is not more than 1.5%.

Assay—

Buffer, Mobile phase, Standard preparation, System

suitability solution, and Chromatographic system—Proceed

as directed in the Assay under Anecortave Acetate.

Assay preparation—Transfer an accurately measured vol-

ume of Injectable Suspension, equivalent to about 10 mg of

anecortave acetate, to a 50-mL volumetric flask. Add 4.0

mL of ethyl acetate, followed by 40.0 mL of Mobile phase,

sonicate for 5 minutes, cool to room temperature, dilute with

Mobile phase to volume, and mix.
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Procedure—Proceed as directed for Procedure in the As-

say under Anecortave Acetate. Calculate the quantity, in mg,

of anecortave acetate (C23H30O5) in each mL of the Inject-

able Suspension taken by the formula:

50(C /V)(rU / rS),

in which C is the concentration, in mg per mL, of anecortave

acetate in the Standard preparation; V is the volume, in mL,

of Injectable Suspension taken; and rU and rS are the anec-

ortave acetate peak responses obtained from the Assay prep-

aration and the Standard preparation, respectively.
~USP28

BRIEFING

Arginine Hydrochloride, USP 27 page 167. It is proposed to
add units of volume to clarify the concentration of the System suit-
ability solution in the test for Chromatographic purity.

(PA6: L. Evans) RTS—40897-1

Change to read:
Chromatographic purity—
Adsorbent: 0.25-mm layer of chromatographic silica gel mix-

ture.
Test solution—Dissolve an accurately weighed quantity of Argi-

nine Hydrochloride in water to obtain a solution having a concen-
tration of 10 mg per mL.
Standard solution—Dissolve an accurately weighed quantity of

USPArginine Hydrochloride RS in water to obtain a solution hav-
ing a known concentration of about 0.05 mg per mL.[NOTE—This
solution has a concentration equivalent to about 0.5% of that of the
Test solution.]
System suitability solution—Prepare a solution in water contain-

ing 0.4 mg each of USP Arginine Hydrochloride RS and USP L-
Lysine Hydrochloride RS

~

per mL.
~USP28

Spray reagent—Dissolve 0.2 g of ninhydrin in 100 mL of a mix-
ture of butyl alcohol and 2 N acetic acid (95:5).
Application volume: 5 mL.
Developing solvent system—Prepare a mixture of isopropyl al-

cohol and ammonium hydroxide (70:30).
Procedure—Proceed as directed for Thin-Layer Chromatog-

raphy under Chromatography h621i. Dry the plate between 1008
and 1058 until the ammonia disappears completely. Spray with
Spray reagent, and heat between 1008 and 1058 for about 15 min-
utes. Examine the plate under white light. The chromatogram ob-
tained from the System suitability solution exhibits two clearly
separated spots. Any secondary spot in the chromatogram obtained

from the Test solution is not larger or more intense than the princi-
pal spot in the chromatogram obtained from the Standard solution:
not more than 0.5% of any individual impurity is found; and not
more than 2.0% of total impurities is found.

BRIEFING

Atovaquone Oral Suspension, USP 27 page 187 and page l846
of PF 29(6) [Nov.–Dec. 2003]. It is proposed to revise the test for
Sedimentation to specify that the test applies only to oral suspen-
sion packaged in multiple-unit containers.

(PA7b: B. Davani) RTS—40504-1

Add the following:

&Uniformity of dosage units h905i—

FOR ORAL SUSPENSION PACKAGED IN SINGLE-UNIT CON-

TAINERS: meets the requirements.&2S (USP27)

Change to read:
Deliverable volume h698i—
& FOR ORAL SUSPENSION PACKAGED IN MULTIPLE-UNIT CON-

TAINERS:&2S (USP27)

meets the requirements.

Change to read:
Sedimentation—

~

FOR ORAL SUSPENSION PACKAGED IN MULTIPLE-UNIT CON-

TAINERS—
~USP28

Transfer 50 mL of well-mixed Oral Suspension to a glass-stop-
pered graduated cylinder, and allow to stand for 16 hours. Measure
the volume, if any, of clear liquid observed in the cylinder: not
more than 1 mL of clear liquid is found.
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BRIEFING

Atracurium Besylate Injection, USP 27 page 189 and page
1008 of PF 29(4) [July–Aug. 2003]. It is proposed to revise the
Assay to correct the formula in the Procedure.

(PA3: S. Salado) RTS—40861-1

Change to read:
Related compounds—
Buffer solution, Solution A, Solution B, Mobile phase, and

Standard preparation—Proceed as directed in the Assay under
Atracurium Besylate.
System suitability solution—Heat a portion of the Standard prep-

aration at 908 for 30 minutes, and chill immediately to about 58.
Diluted standard preparation—Dilute a portion of the Standard

preparation quantitatively, and stepwise if necessary, with Solution
A to obtain a solution having a known concentration of about 0.02
mg per mL.
Test preparation—Use the Assay preparation.
Chromatographic system—Prepare as directed for Chromato-

graphic system in the Assay. Chromatograph the System suitability
solution and the Diluted standard preparation, record the chroma-
tograms, and measure the responses for the degradation products
by comparing the peak responses of the System suitability solution
to those of the Diluted standard preparation as directed for Proce-
dure: the retention times relative to the atracurium besylate cis-cis-
isomer are about 0.22 for the acidic compound, 0.29 for laudano-
sine, 0.44 and 0.50 for the trans- and cis-isomers, respectively, of
the hydroxy compound, and about 1.28 and 1.33 for the trans- and
cis-isomers, respectively, of the monoacrylate.
Procedure—Separately inject equal volumes (about 20 mL) of

the Diluted standard preparation and the Test preparation into
the chromatograph, record the chromatograms, and measure the
peak responses, except the peak due to benzenesulfonic acid occur-
ring at a retention time of about 0.08 relative to the atracurium be-
sylate cis-cis-isomer. Calculate the percentage of each impurity in
the portion of Test preparation taken by the formula:

100(C/M)(ri / rs),

in which C is the concentration, in mg per mL, of USPAtracurium
Besylate RS in the Diluted standard preparation; M is the concen-
tration of atracurium besylate, in mg per mL, in the Test prepara-
tion; ri is the peak response for each impurity obtained from the
Test preparation; and rs is the sum of the responses of all the peaks
obtained from the Diluted standard preparation: not more than
6.0% of the acidic compound, not more than 6.0% of the combined
cis- and trans-isomers of the hydroxy compound, not more than
3.0% of laudanosine, and not more than 3.0% of the combined
cis- and trans-isomers of the monoacrylate,

~

and not more than
0.5% of other known impurities

~USP27

~

and not more than 2.0% of other known impurities
~USP28

is found; not more than 0.1% of any other impurity is found; and
not more than 15.0% of total impurities is found.
~

(Postponed Indefinitely)
~USP27

~

~USP28

Change to read:
Assay—
Buffer solution, Solution A, Solution B, Mobile phase, and

Standard preparation—Proceed as directed in the Assay under
Atracurium Besylate.

Assay preparation—Transfer an accurately measured volume of
Injection, equivalent to about 50 mg of atracurium besylate, to a
50-mL volumetric flask, dilute with Solution A to volume, and mix.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 280-nm detector and a
4.6-mm 6 25-cm column that contains base-deactivated packing
L1. The flow rate is about 1 mL per minute. The chromatograph is
programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 80 20 equilibration
0–5 80 20 isocratic
5–15 80?40 20?60 linear gradient
15–25 40 60 isocratic
25–30 40?0 60?100 linear gradient

Chromatograph replicate injections of the Standard preparation,
and record the peak responses as directed for Procedure: the rela-
tive retention times are about 0.8 for the atracurium besylate trans-
trans-isomer, 0.9 for the cis-trans-isomer, and 1.0 for the cis-cis-
isomer; the resolution, R, between the atracurium besylate trans-
trans-isomer and the cis-trans-isomer and between the atracurium
besylate cis-trans-isomer and the cis-cis-isomer is not less than 2.0;
and the relative standard deviation for replicate injections is not
more than 2.0%.

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the three atracurium besylate isomer peaks. Calculate the quan-
tity, in mg, of atracurium besylate (C65H82N2O18S2) in each mL of
the Injection taken by the formula:

50(C/V)10C(rU /rs),

~

50(C/V)(rU / rS),~USP28

in which C is the concentration, in mg per mL, of USPAtracurium
Besylate RS in the Standard preparation; V is the volume, in mL,
of Injection taken for the Assay preparation; and rU and rS are the
sums of the peak responses of the atracurium besylate trans-trans,
trans-cis, and cis-cis-isomers obtained from the Assay preparation
and the Standard preparation, respectively.

BRIEFING

Azithromycin, USP 27 page 198 and page 1417 of PF 29(5)
[Sept.–Oct. 2003]. On the basis of comments and data received,
modification of the proposed test for Loss on drying of Azithromy-
cin monohydrate is proposed. One comment noted that the pro-
posed temperature range of 808 to 1308 for the release of the
monohydrate water is arbitrary, and that different thermogravi-
metric apparatuses could give different results. It is now proposed
to define the temperature range based on a plot of the first deriva-
tives of the thermogram, that is, the percent weight loss per minute
of heating. The range is identified by observing the inflection
points of the first derivative curve at about 708 and 1308. The flow
rate of nitrogen is changed from 100 mL per minute to a constant
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rate of about 35 mL per minute. The lower flow rate is to assure
better equilibrium of the sample and volatiles during heating and to
yield better precision of results.

(PA7: W. Wright) RTS—40858-1

Change to read:

C38H72N2O12 � 2H2O
~

C38H72N2O12 � xH2O~USP28

785.02

~

(anhydrous) 749.00 [83905-01-5]
~USP28

1-Oxa-6-azacyclopentadecan-15-one, 13-[(2,6-dideoxy-3-C-meth-
yl-3-O-methyl-a-L-ribo-hexopyranosyl)oxy]-2-ethyl-3,4,10-
trihydroxy-3,5,6,8,10,12,14-heptamethyl-11-[[3,4,6-tri-
deoxy-3-(dimethylamino)-b-D-xylo-hexopyranosyl]oxy]-,
dihydrate, [2R(2R*,3S*,4R*,5R*,8R*,10R*,11R*,12S*,
13S*,14R*)].

(2R,3S,4R,5R,8R,10R,11R,12S,13S,14R)-13-[(2,6-Dideoxy-3-C-
methyl-3-O-methyl-a-L-ribo-hexopyranosyl)oxy]-2-ethyl-
3,4,10-trihydroxy-3,5,6,8,10,12,14-heptamethyl-11-[[3,4,6-
trideoxy-3-(dimethylamino)-b-D-xylo-hexopyranosyl]oxy]-1-
oxa-6-azacyclopentadecan-15-one. dihydrate.

9-Deoxo-9a-aza-9a-methyl-9a-homoerythromycin A.

~

Monohydrate 767.02 [121479-24-4]
~USP28

Dihydrate
~

785.02
~USP28

[117772-70-0]
Anhydrous 749.00 83905-01-5
~

~USP28

Change to read:

» Azithromycin contains
~one or two molecules of water of hydration. It

contains
~USP28

the equivalent of not less than 945 mg and not more
than 1030 mg of azithromycin (C38H72N2O12) per
mg, calculated on the anhydrous basis.

Add the following:

~

Labeling—Label it to indicate whether it is the monohy-

drate or the dihydrate. Where the quantity of azithromycin is

indicated in the labeling of any preparation containing Azi-

thromycin, this shall be understood to be in terms of anhy-

drous azithromycin (C28H72N2O12).~USP28

Change to read:
Water, Method I h921i: between 4.0% and 5.0%
~

where it is labeled as the dihydrate; between 1.8% and

4.0% where it is labeled as the monohydrate, except that

it may be between 4.0% and 6.5% when the requirements

of the Loss on drying test are met.
~USP28

Add the following:

~

Loss on drying (where it is labeled as Azithromycin

monohydrate and has a Water content of between 4.0%

and 6.5%) (see Thermal Analysis h891i)—[NOTE—The

quantity taken for the determination may be adjusted, if

necessary, for instrument sensitivity.] Determine the percen-

tage of volatile substances by thermogravimetric analysis in

an appropriately calibrated instrument, using about 10 mg of

Azithromycin, accurately weighed. Heat the specimen at the

rate of 108 per minute between ambient temperature and

1508 in an atmosphere of nitrogen at a flow rate of 100

mL per minute. From the thermogram determine the accu-

mulated loss in weight between ambient temperature and

about 808 on the plateau, and from 808 to 1308: it loses

not more than 4.5% of its weight between ambient tempera-

ture and about 808, and between 1.8% and 2.6% between

808 and 1308. constant flow rate of about 35 mL per minute.

From the thermogram plot the derivatives of the loss on dry-

ing (percent loss per minute), identify the inflection points

of the two weight loss steps at about 708 and 1308: it loses

not more than 4.5% of its weight between ambient tempera-

ture and the inflection point at about 708, and between 1.8%

and 2.6% between the inflection point at about 708 and the

inflection point at about 1308.
~USP28
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BRIEFING

BCG Live, page 1419 of PF 29(5) [Sept.–Oct. 2003]. This pro-
posed new monograph is being presented again with changes re-
commended by the monograph sponsor. It is proposed to revise the
Definition to specify that the vaccine is to be used intravesically for
immunotherapy. In the Packaging and storage section it is pro-
posed to delete the specification for a particular type of container.
Also, to be more inclusive of all marketed products, it is proposed
to revise the tests for Identification, Virulent mycobacteria, Skin
reactivity, and Potency.

(VVI: T. Morris) RTS—40859-1

Add the following:

~BCG Live

» BCG Live (intravesical) for immunotherapy is a

freeze-dried preparation of attenuated live bacteria

derived from a culture of Bacillus Calmette-Guér-

in (Mycobacterium bovis, var. BCG) and used in-

travesically in the treatment of carcinoma in situ

and papilloma tumors of the urinary bladder.

The bacteria are grown in a medium that does

not contain substances known to cause toxic or al-

lergic reactions in human beings or to cause the

bacteria to become virulent for guinea pigs. The

culture is harvested and formulated to contain

one or more excipients. The freeze-dried prepara-

tion is reconstituted and further diluted aseptically

with a sterile diluent for use. A reconstituted dose

contains 1.0–19.2 6108 colony-forming units

(cfu). BCG Live does not contain a preservative.

Packaging and storage—Preserve in single-dose hermetic

Type I glass containers and store at a temperature between

28 and 88 away from direct sunlight. Do not freeze. BCG

Live is sensitive to light and therefore must be preserved

and stored where it is protected from direct light at a tem-

perature between 28 and 88.

Expiration date—The product is stable for 1 year 3 years

when stored between 28 and 88.

Labeling—Label it to indicate the dry weight of bacteria in

a vial, cfu per dose, the storage conditions, the expiration

date, and that it is not to be used after the expiration date

given on the package. Label it to state that it should be pro-

tected from direct sunlight light and that it should be used

immediately after reconstitution/dilution. Label it to indi-

cate that it is ‘‘for intravesical use’’. and ‘‘Rx only.’’

Identification—

Carbol fuchsin solution—Transfer 10 g of basic fuchsin

powder and 100 mL of alcohol to a 100-mL bottle. Mix

using a magnetic stir bar and a magnetic stirrer to dissolve.

Transfer the solution to a 1-L Erlenmeyer flask. Add 50 mL

of Liquefied Phenol and 850 mL of water. Mix, and filter.

Store at room temperature. [NOTE—The solution is stable

up to 3 months when stored at ambient temperature.]

Acid–alcohol solution—Transfer 970 mL of alcohol to a

1-L bottle, add 30 mL of hydrochloric acid, and mix. Store

at room temperature. [NOTE—The solution is stable up to 3

months when stored at ambient temperature.]

Methylene blue solution—Transfer 4.5 g of methylene

blue to a 2-L Erlenmeyer flask, and add 450 mL alcohol.

Add 150 mg of potassium hydroxide and 1500 mL of water

to the flask. Mix until the solutes dissolve and filter. Store at

ambient temperature. [NOTE—The solution is stable up to 1

year when stored at ambient temperature.]

Standard suspension—Use approved U.S. Reference

BCG Live.

Test suspension—Reconstitute the freeze-dried BCG Live

according to the manufacturer’s instructions for human use

with the diluent recommended by the manufacturer.
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Negative control—Use the diluent recommended by the

manufacturer for reconstitution of BCG Live.

Procedure—Prepare a suitable bacteriological loop and

flame it where it joins the handle until it is red-hot. Allow

the loop to cool down to room temperature without touching

anything. Transfer a loop-full of each of the Standard sus-

pension, Test suspension, and Negative control on separate

slides. Wash the loop in a stream of water, flame it, and al-

low it to cool down as described above in between the trans-

fers. [NOTE—Alternatively separate loops may be used for

the transfer of different solutions.] Heat-fix each slide by

passing it over a flame four times. [NOTE—Too much heat

may cause the slide to break.] Flood the slides with the Car-

bol fuchsin solution, and heat them over a steam bath for

about 5 minutes. [NOTE—Make sure that the entire slide is

covered with the Carbol fuchsin solution throughout the

staining procedure.] Rinse the slides with water. Flood the

slides with the Acid–alcohol solution until no more color

comes out and the slides are clear of stain visible to the

naked eye (about 30 seconds). Rinse the slides thoroughly

with water and drain any excess water from the slides. Flood

the slides with theMethylene blue solution for about 30 sec-

onds to 1 minute, and rinse them with water. Examine the

slides under a microscope. Bacteria in the Standard suspen-

sion and the Test suspension stain red, and the negative con-

trol is colorless. The morphological characteristics of the

stains from the Test suspension are similar to those from

the Standard suspension.

BCG Live is identified by microscopic examination of the

bacilli in stained smears demonstrating their acid-fast prop-

erty. Alternatively, validated molecular biology techniques

may be used.

General Safety—It meets the requirements as set forth for

Safety Tests—Biologicals under Biological Reactivity Tests,

In Vivo h88i, modified as follows. Guinea pigs are injected

intraperitoneally with 3.0 mL of the reconstituted product.

Sterility h71i—It meets the requirements when tested as di-

rected for Direct Inoculation of the Culture Medium under

Test for Sterility of the Product to be Examined.

Virulent mycobacteria—

Test suspension—Reconstitute the freeze-dried BCG Live

according to as per the manufacturer’s instructions for hu-

man use with the diluent recommended by the manufacturer,

and dilute aseptically to about 5 mg per mL with sterile

0.9% sodium chloride solution. 2 mg per mL with sterile

BCG diluent.

Procedure—Randomly select not fewer than six guinea

pigs (male or female), of the same sex, each weighing 250

to 300 g. Inject each animal with 1.0 mL of the Test suspen-

sion intramuscularly in the rear left internal thigh, and ob-

serve them for a period of 6 weeks. Note the number of

animals that survive at the end of the observation period,

and then sacrifice them. Perform autopsies of all animals

post mortem to examine them for microscopic tuberculous

infections, particularly at the popliteal and inguinal lymph

nodes, lungs, as well as at the injection site. If the results

are not conclusive, perform a histological examination fol-

lowing the procedure described in Identification, except for

the following: suitable tissue sections are used instead of the

Test suspension, no Standard suspension is required, and the

tuberculous infections are demonstrated by red stains in a

blue background. [NOTE—The blue color is due to the stain-

ing of the nonacid-fast cells by methylene blue.] At the end

of the observation period, not less than two-thirds of the an-

imals survive; no sign of tuberculosis is detected in animals

that survive, as well as those that died; and the animals that

survive gain weight. Inject each animal with a total of at
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least 4 mg of the Test suspension intramuscularly or subcu-

taneously in the rear left internal thigh, and observe them for

a period of 6 weeks. Note the number of animals that sur-

vive at the end of the observation period, and then sacrifice

them. Perform autopsies of all animals postmortem to exam-

ine them for evidence of tuberculous infections, particularly

at the popliteal and inguinal lymph nodes, liver, spleen, pan-

creas, and lungs as well as at the injection site. If any ab-

normalities are found, perform a histological examination

using standard and Acid-Fast staining techniques to detect

Acid-Fast organisms. The product complies with the test

if none of the animals show signs of tuberculosis and not

more than one-third of the animals die during the observa-

tion period.

Skin reactivity—

Test suspensions—Reconstitute the freeze-dried BCG

Live according to the manufacturer’s instructions for human

use with the diluent recommended by the manufacturer. Di-

lute the solution further 1:10, 1:100, and 1:1000 aseptically

using the same diluent. Using the same diluent and the Test

suspension prepared as directed for the test for Virulent my-

cobacteria, further dilute aseptically by making three serial

tenfold dilutions.

Procedure—Randomly select four two guinea pigs (male

or female), each weighing 250 to 300 g. Inject 0.1 mL of

each of the four suspensions intradermally at different sites

on the back of each animal. After 4 weeks, the animals are

shaved so that the injection sites and any reactions are made

clearly visible. The diameters of the reactions are measured,

and the presence of necrosis or nodules noted. The reaction

for the largest dose is between 4 and 10 mm and the smallest

dose inducing no nodule. induces a nodule less than or equal

to 4 mm. Each animal gains weight during the observation

period.

Tuberculin sensitivity—

Tuberculin solution—Use tuberculin, purified protein de-

rivative, to prepare a solution containing 25 U.S. Tuberculin

Units per 0.1 mL. Dilute aseptically, if necessary, with ster-

ile 0.9% sodium chloride solution.

Procedure—Use the same animals on which the Skin re-

activity test is performed. After the Skin reactivity test is

completed, inject each animal intradermally on the back

with 0.1 mL of the Tuberculin solution, and observe after

18 to 24 hours. An erythematous reaction of not less than

10 mm in diameter is measured on each animal.

Residual moisture: Method Ic h921i: Not more than 2.5%.

Not greater than the limit approved for the particular pro-

duct, determined by a suitable validated method. Limits

vary in accordance with the method.

Viability—Determine the potencies of BCG Live using not

less than 5 containers before freeze-drying and an equal

number of containers after freeze-drying, following the

procedure described under Potency, except use the vaccine

suspension before freeze-drying as is. The loss in viability

due to freeze-drying is not more than 90%.

Potency—

Culture medium—Prepare the culture medium as de-

scribed below: Dissolve, adjust the pH to 7.0 with a sodium

hydroxide solution, and sterilize by filtration.

Components Weight

Asparagine
5.0 g

Monobasic potassium phosphate
5.0 g

Potassium sulfate
0.5 g

Magnesium citrate
1.5 g

Monosodium glutamate
19.0 g

Glycerin
20.0 mL
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Components Weight

Water
900.0 mL

5% aqueous solution

of albumin bovine serum

100.0 mL

Agar solution—Transfer 1.5 g of agar to an Erlenmeyer

flask and add 100 mL of water. Close the mouth airtight with

a suitable cotton plug and autoclave at 1208 for 15 to 30

minutes. With the mouth tightly closed by the cotton plug,

cool the solution to 428 and maintain in a water bath at 428

until use.

Test suspensions—Reconstitute not less than 5 containers

of the freeze-dried BCG Live according to the manufac-

turer’s instructions for human use with the diluent recom-

mended by the manufacturer.

Procedure—[NOTE—Work in a laminar-flow biological

safety cabinet under aseptic conditions.] Transfer 4.5 mL

of the Culture medium to each of a series of 16 mm 6

125 mm screw-capped test tubes. Arrange the tubes in rows

such that each row contains 10 tubes. Mark the tubes from 1

to 10. Add 0.5 mL of thoroughly mixed Test suspension

from one container to the first test tube (Tube number 1)

of a row, mix, and transfer 0.5 mL to the next test tube (Tube

number 2). Mix thoroughly and transfer 0.5 mL to the next

test tube (Tube number 3). Repeat the process of mixing and

serially transferring to each consecutive tube and discard 0.5

mL from the last test tube. Repeat the same process to seri-

ally dilute reconstituted vaccine from the other containers

such that the reconstituted vaccine from each container

can be diluted serially along separate rows. From each

row select the test tube that is expected to contain 10 to

50 cfu, and the test tubes that have immediately higher

and immediately lower cfu, and incubate them in a water

bath at 428 for about 10 minutes. Add 0.5 mL of Agar solu-

tion to each test tube, mix thoroughly, transfer on a sterile

0.5% agar-gel plate, and immediately spread the solution

uniformly on the plate. Incubate the plates at 358 to 378

for 3 to 4 weeks. For each container, count the number of

colonies on the plates that contain between 10 to 50 of them

and calculate the cfu in each container.

Determine the number of viable units per mL by viable

count on solid medium using a method suitable for the pro-

duct to be examined. Alternatively, a validated biochemical

method may be used.
~USP28

BRIEFING

Benzoyl Peroxide Gel, USP 27 page 224. On the basis of nu-
merous comments received, in the Chromatographic system under
Related compounds, it is proposed to change the acceptance criter-
ia for the resolution between methylparaben and benzoic acid in
the chromatogram of the System suitability solution. The column
dimensions and the gradient are also being modified to enhance
this resolution.

(PA7b: B. Davani) RTS—40462-2

Change to read:
Related compounds—
Solution A—Prepare a filtered and degassed mixture of acetoni-

trile and glacial acetic acid (1000:1).
Solution B—Prepare a filtered and degassed mixture of water

and glacial acetic acid (1000:1).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system (see System Suitability
under Chromatography h621i).
System suitability solution—Prepare a solution in acetonitrile

containing 100 mg of benzoic acid and 60 mg of methylparaben
per mL.
Test preparation—Transfer an accurately weighed quantity of

Gel, equivalent to about 100 mg of benzoyl peroxide, to a 50-
mL volumetric flask, add 25 mL of acetonitrile, shake vigorously
to disperse the specimen, sonicate for 5 minutes, dilute with aceto-
nitrile to volume, mix, and filter.
Standard preparation A—Prepare a solution of benzoic acid in

acetonitrile containing 500 mg per mL.
Standard preparation B—Prepare a solution of ethyl benzoate in

acetonitrile containing 20 mg per mL.
Standard preparation C—Prepare a solution of benzaldehyde in

acetonitrile containing 20 mg per mL.
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Standard preparation D—Prepare a solution of hydrous benzoyl
peroxide, previously subjected to the Assay underHydrous Benzoyl
Peroxide, in acetonitrile containing the equivalent of 40 mg of an-
hydrous benzoyl peroxide per mL.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 235-nm detector and a
3.9-mm 6 15-cm
~

4.6-mm 6 25-cm
~USP28

column containing packing L1. The flow rate is about 1.2 mL per
minute. The chromatograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 18 82 equilibration
0–10

~

0–20
~USP28

18?60 82?40 linear gradient

10–22
~

20–30
~USP28

60 40 isocratic

Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure: the resolution, R, between
benzoic acid and methylparaben is not less than 3.0;
~

2.0;
~USP28

and the tailing factors for the benzoic acid and methylparaben
peaks are not more than 2.0.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparations and the Test preparation into the chro-
matograph, record the chromatograms, and measure the areas for
the major peaks. The responses of any peaks obtained from the Test
preparation corresponding to benzoic acid, ethyl benzoate, and
benzaldehyde are not greater than those of the main peaks obtained
from Standard preparation A (25%), Standard preparation B
(1%), and Standard preparation C (1%), respectively; the response
of any other impurity peak obtained from the Test preparation,
other than the main benzoyl peroxide peak, any benzoic acid, ethyl
benzoate, benzaldehyde, methylparaben, or propylparaben peak,
and any solvent peak, is not more than that obtained from Standard
preparation D (2%); and the sum of the responses of all the impu-
rity peaks, other than those of benzoic acid, ethyl benzoate, and
benzaldehyde is not more than that obtained from Standard prep-
aration D (2%).

BRIEFING

Benzoyl Peroxide Lotion, USP 27 page 225. It is proposed to
change the title of this monograph to Benzoyl Peroxide Topical
Emulsion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40777-1

Benzoyl Peroxide Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Benzoyl Peroxide Topical Emulsion

BRIEFING

Benzoyl Peroxide Topical Emulsion—See briefing under Am-
photericin B Lotion.

(NL: C. Barnstein) RTS—40777-1

Add the following:

~Benzoyl Peroxide Topical Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Benzoyl Peroxide Lotion)

» Benzoyl Peroxide Topical Emulsion contains

not less than 90.0 percent and not more than

110.0 percent of the labeled amount of C14H10O4.

Packaging and storage—Preserve in tight containers.

Identification—

A: Dilute a quantity of Topical Emulsion with acetone

to obtain a solution having a concentration of benzoyl per-

oxide equivalent to 10 mg per mL, and proceed with the

solution so obtained as directed in the Identification test A

under Hydrous Benzoyl Peroxide, beginning with ‘‘Apply 5

mL of this solution.’’ The solution responds to the test.

B: It responds to the Identification test under Benzoyl

Peroxide Gel.

pH h791i: between 2.8 and 6.6.
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Related compounds—

Solution A, Solution B, Mobile phase, Standard

preparation A, Standard preparation B, Standard

preparation C, Standard preparation D, Resolution

solution, and Chromatographic system—Proceed as direc-

ted in the test for Related compounds under Benzoyl Perox-

ide Gel.

Test preparation—Transfer an accurately weighed quan-

tity of Topical Emulsion, equivalent to about 100 mg of ben-

zoyl peroxide, to a 50-mL volumetric flask, add 25 mL of

acetonitrile, shake vigorously to disperse the specimen, son-

icate for 5 minutes, dilute with acetonitrile to volume, mix,

and filter.

Procedure—Proceed with Topical Emulsion as directed

for Procedure in the test for Related compounds under Ben-

zoyl Peroxide Gel: it meets the limits stated.

Assay—

Mobile phase, Internal standard solution, Standard

preparation, and Chromatographic system—Proceed as di-

rected in the Assay under Benzoyl Peroxide Gel.

Assay preparation—Prepare as directed for Assay prepa-

ration in the Assay under Benzoyl Peroxide Gel, using To-

pical Emulsion.

Procedure—Proceed as directed for Procedure in the As-

say under Benzoyl Peroxide Gel. Calculate the quantity, in

mg, of C14H10O4 in the portion of Topical Emulsion taken

by the formula:

125C(RU /RS),

in which C is the concentration, in mg per mL, of benzoyl

peroxide in the Standard preparation, and RU and RS are the

ratios of benzoyl peroxide peak response to ethyl benzoate

peak response obtained from the Assay preparation and the

Standard preparation, respectively.
~USP28

(Official July 1, 2007)

BRIEFING

Benzyl Benzoate Lotion, USP 27 page 227. It is proposed to
change the title of this monograph to Benzyl Benzoate Topical
Emulsion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40778-1

Benzyl Benzoate Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Benzyl Benzoate Topical Emulsion

BRIEFING

Benzyl Benzoate Topical Emulsion—See briefing under Am-
photericin B Lotion.

(NL: C. Barnstein) RTS—40778-1

Add the following:

~Benzyl Benzoate Topical Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Benzyl Benzoate Lotion)

» Benzyl Benzoate Topical Emulsion contains not

less than 26.0 percent and not more than 30.0 per-

cent (w/w) of C14H12O2.

Benzyl Benzoate . . . . . . . . . .
250 mL

Triethanolamine . . . . . . . . . . .
5 g

Oleic Acid. . . . . . . . . . . . . . .
20 g

Purified Water
750 mL

To make about . . . . . . . . . . 1000 mL
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Mix the Triethanolamine with the Oleic Acid,

add the Benzyl Benzoate, and mix. Transfer the

mixture to a suitable container of about 2000-

mL capacity, add 250 mL of Purified Water, and

shake the mixture thoroughly. Finally add the re-

maining Purified Water, and again shake thor-

oughly.

Packaging and storage—Preserve in tight containers.

pH h791i: between 8.5 and 9.2.

Assay—Place about 5 g of Topical Emulsion, accurately

weighed, in a conical flask. Add 25 mL of alcohol and 2

drops of phenolphthalein TS. Cool the solution to about

158, and titrate quickly with 0.1 N sodium hydroxide to a

slight pink color. Add 50.0 mL of 0.5 N alcoholic potassium

hydroxide VS, connect the flask to a reflux condenser, and

boil gently for 1 hour. Cool, promptly add phenolphthalein

TS, and titrate with 0.5 N hydrochloric acid VS. Perform a

blank determination (see Residual Titrations under Titrime-

try h541i). Each mL of 0.5 N alcoholic potassium hydroxide

is equivalent to 106.1 mg of C14H12O2.~USP28

(Official July 1, 2007)

BRIEFING

Betamethasone Dipropionate Lotion, USP 27 page 236 and
page 1430 of PF 29(5) [Sept.–Oct. 2003]. It is proposed to change
the title of this monograph to Betamethasone Dipropionate Topical
Emulsion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40779-1

Betamethasone Dipropionate Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Betamethasone Dipropionate Topical Emulsion

Change to read:
Packaging and storage—Preserve in tight containers.

&Store at 258, excursions permitted between 158 and 308.

Protect from light and freezing.&2S (USP27)

Change to read:
Identification—

&Thin-layer chromatographic identification test

h201i—&2S (USP27)

Transfer a quantity of Lotion, equivalent to about 0.6 mg of beta-
methasone dipropionate, to a 50-mL vial. Add 10 mL of 0.1 N hy-
drochloric acid, then add 4 mL of chloroform. Disperse on a vortex
mixer for about 1 minute, then shake vigorously for 10 minutes,
and centrifuge at 2000 rpm for about 5 minutes. Transfer the
chloroform layer to a suitable vial. Proceed as directed in the Iden-
tification test under Betamethasone Dipropionate Cream, begin-
ning with ‘‘Apply 40 mL of this solution.’’

&Test solution—Transfer a quantity of Lotion, equivalent

to about 0.6 mg of betamethasone dipropionate, to a 50-mL

vial. Add 10 mL of 0.1 N hydrochloric acid, then add 4 mL

of chloroform. Disperse on a vortex mixer for about 1 min-

ute, then shake vigorously for 10 minutes, and centrifuge at

2000 rpm for about 5 minutes. Transfer the chloroform layer

to a suitable vial.

Standard solution: USP Betamethasone Dipropionate RS

in chloroform containing 150 mg per mL.

Application volume: 40 mL.

Developing solvent system: a mixture of chloroform and

acetone (7:1).

Procedure—Proceed as directed in the chapter.&2S (USP27)
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BRIEFING

Betamethasone Dipropionate Topical Emulsion—See brief-
ing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40779-1

Add the following:

~Betamethasone Dipropionate Topical
Emulsion
(Monograph under this new title—to become official
July 1, 2007)
(Current monograph title is Betamethasone Dipropion-
ate Lotion)

» Betamethasone Dipropionate Topical Emulsion

contains an amount of betamethasone dipropio-

nate (C28H37FO7) equivalent to not less than

90.0 percent and not more than 110.0 percent of

t h e l a b e l e d amoun t o f b e t ame t h a s on e

(C22H29FO5).

Packaging and storage—Preserve in tight containers.

Store at 258, excursions permitted between 158 and 308.

Protect from light and freezing.

USP Reference standards h11i—USP Beclomethasone Di-

propionate RS. USP Betamethasone Dipropionate RS.

Thin-layer chromatographic identification test h201i—

Test solution—Transfer a quantity of Topical Emulsion,

equivalent to about 0.6 mg of betamethasone dipropionate,

to a 50-mL vial. Add 10 mL of 0.1 N hydrochloric acid, then

add 4 mL of chloroform. Disperse on a vortex mixer for

about 1 minute, then shake vigorously for 10 minutes, and

centrifuge at 2000 rpm for about 5 minutes. Transfer the

chloroform layer to a suitable vial.

Standard solution: USP Betamethasone Dipropionate RS

in chloroform containing 150 mg per mL.

Application volume: 40 mL.

Developing solvent system: a mixture of chloroform and

acetone (7:1).

Procedure—Proceed as directed in the chapter.

Minimum fill h755i: meets the requirements.

Assay—

Mobile phase and Chromatographic system—Prepare as

directed in the Assay under Betamethasone Dipropionate.

Internal standard solution—Prepare as directed in the As-

say under Betamethasone Dipropionate, except to use

chloroform as the solvent.

Standard preparation—Prepare as directed in the Assay

under Betamethasone Dipropionate, except to use chloro-

form as the solvent. To 10.0 mL of 0.1 N hydrochloric acid

in a capped 5-mL centrifuge tube add 4.0 mL of the pre-

pared solution, and treat this solution as follows. Cap, and

shake vigorously for about 2 minutes, or disperse on a vor-

tex mixer for about 1 minute. Centrifuge at 2500 rpm for

about 3 minutes. Transfer the chloroform phase to a suitable

vial. Evaporate the chloroform under a stream of nitrogen at

a slightly elevated temperature to dryness. Cool the vial to

room temperature, add 4.0 mL of methanol, and swirl to dis-

solve the residue.

Assay preparation—Transfer an accurately weighed

quantity of Topical Emulsion, equivalent to about 1.2 mg

of betamethasone dipropionate, to a capped 50-mL centri-

fuge tube. Add 10.0 mL of 0.1 N hydrochloric acid, shake

to disperse, then add 2.0 mL of Internal standard solution

and 2.0 mL of chloroform. Proceed as directed under Stan-

dard preparation beginning with ‘‘Cap, and shake.’’

Procedure—Proceed as directed for Procedure in the As-

say under Betamethasone Dipropionate. Calculate the quan-

tity, in mg, of betamethasone (C22H29FO5) in the portion of

Topical Emulsion taken by the formula:

(392.46/504.60)(4C)(RU /RS),
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in which 392.46 and 504.60 are the molecular weights of

betamethasone and betamethasone dipropionate, respective-

ly, C is the concentration, in mg per mL, of USP Betametha-

sone Dipropionate RS in the Standard preparation; and RU

and RS are the peak height ratios of the betamethasone dipro-

pionate peak and the internal standard peak obtained from

the Assay preparation and the Standard preparation, re-

spectively.
~USP28

(Official July 1, 2007)

BRIEFING

Betamethasone Oral Solution, USP 27 page 231 and page
1009 of PF 29(4) [July–Aug. 2003]; Betamethasone Syrup,
USP 27 page 231 and page 1010 of PF 29(4) [July–Aug. 2003].
On the basis of comments received concerning the revisions pro-
posed in PF 29(4), it is proposed to make further revisions to the
storage statement in the Packaging and storage section.

(PA1: C. Anthony) RTS—40544-1

Betamethasone Oral Solution
(Monograph under this new title—to become official
June 1, 2005)
(Current monograph title is Betamethasone Syrup)

Change to read:
Packaging and storage—Preserve in well-closed containers.
~

Store between 28 and 258, excursions permitted between

158 and up to 308, protected from light. Preserve in a tight

container. Protect from freezing.
~USP28

Delete the following:
&Identification—Evaporate 25 mL of the Assay preparation, pre-
pared as directed in the Assay, on a steam bath just to dryness, and
dissolve the residue in 0.5 mL of alcohol. Proceed as directed for
Identification test B under Betamethasone, beginning with ‘‘Apply
10 mL of this solution.’’&2S (USP27)

Add the following:

&Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Evaporate 25 mL of the Assay preparation,

prepared as directed in the Assay, on a steam bath just to

dryness, and dissolve the residue in 0.5 mL of alcohol.

Developing solvent system: a mixture of chloroform and

diethylamine (2:1).

Procedure—Proceed as directed in the chapter. Locate the

spots by lightly spraying with dilute sulfuric acid (1 in 2)

and heating on a hot plate or under a lamp until spots ap-

pear.&2S (USP27)

BRIEFING

Betamethasone Syrup, USP 27 page 231 and page 1010 of PF
29(4) [July–Aug. 2003]—See briefing under Betamethasone Oral
Solution.

(PA1: C. Anthony) RTS—40544-1

Betamethasone Syrup
(Current title—not to change until June 1, 2005)
Monograph title change—to become official June 1,
2005
See Betamethasone Oral Solution

Change to read:
Packaging and storage—Preserve in well-closed containers.
~

Store between 28 and 258, excursions permitted between

158 and up to 308, protected from light. Preserve in a tight

container. Protect from freezing.
~USP28

Delete the following:
&Identification—Evaporate 25 mL of the Assay preparation, pre-
pared as directed in the Assay, on a steam bath just to dryness, and
dissolve the residue in 0.5 mL of alcohol. Proceed as directed for
Identification test B under Betamethasone, beginning with ‘‘Apply
10 mL of this solution.’’&2S (USP27)
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Add the following:

&Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Evaporate 25 mL of the Assay preparation,

prepared as directed in the Assay, on a steam bath just to

dryness, and dissolve the residue in 0.5 mL of alcohol.

Developing solvent system: a mixture of chloroform and

diethylamine (2:1).

Procedure—Proceed as directed in the chapter. Locate the

spots by lightly spraying with dilute sulfuric acid (1 in 2)

and heating on a hot plate or under a lamp until spots

appear.&2S (USP27)

BRIEFING

Betamethasone Valerate Lotion, USP 27 page 240. It is pro-
posed to change the title of this monograph to Betamethasone Val-
erate Topical Emulsion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40780-1

Betamethasone Valerate Lotion
(Current title-not to change until July 1, 2007)
Monograph title change-to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Betamethasone Valerate Topical Emulsion

BRIEFING

Betamethasone Valerate Topical Emulsion—See briefing un-
der Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40780-1

Add the following:

~Betamethasone Valerate Topical
Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Betamethasone Valerate
Lotion)

» Betamethasone Valerate Topical Emulsion con-

tains an amount of Betamethasone Valerate

(C27H37FO6) equivalent to not less than 95.0 per-

cent and not more than 115.0 percent of the la-

beled amount of betamethasone (C22H29FO5).

Packaging and storage—Preserve in tight, light-resistant

containers, and store at controlled room temperature.

USP Reference standards h11i—USP Betamethasone Val-

erate RS.

Identification—Mix an amount of Topical Emulsion,

equivalent to about 5 mg of betamethasone, with a mixture

of methanol and chloroform (2:1) to make 10 mL. Apply 20

mL of this solution and 20 mL of a Standard solution of USP

Betamethasone Valerate RS in a mixture of methanol and

chloroform (2:1) containing 0.6 mg per mL to a suitable

thin-layer chromatographic plate (see Chromatography

h621i) coated with a 0.25-mm layer of chromatographic sil-

ica gel mixture. Allow the spots to dry, and develop the

chromatogram in a solvent system consisting of a mixture

of chloroform and ethyl acetate (1:1), until the solvent front

has moved about three-fourths of the length of the plate. Re-

move the plate from the developing chamber, mark the sol-

vent front, and allow the solvent to evaporate. View the

spots under UV light: the RF value of the principal spot ob-

tained from the test solution corresponds to that obtained

from the Standard solution.
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Microbial limits h61i—It meets the requirements of the

tests for absence of Staphylococcus aureus and Pseudomo-

nas aeruginosa.

Minimum fill h755i: meets the requirements.

pH h791i: between 4.0 and 6.0.

Assay—

Mobile phase and Chromatographic system—Proceed as

directed in the Assay under Betamethasone Valerate.

Internal standard solution—Transfer about 50 mg of be-

clomethasone dipropionate to a 25-mL volumetric flask, add

chloroform to volume, and mix.

Standard preparation—Transfer about 40 mg of USP Be-

tamethasone Valerate RS, accurately weighed, to a 25-mL

volumetric flask, add chloroform to volume, and mix. Pipet

2 mL of this solution into a 50-mL centrifuge tube, add 10

mL of 0.1 N hydrochloric acid, then add 2.0 mL of Internal

standard solution. Insert the stopper into the tube, shake

vigorously for about 2 minutes, and centrifuge to separate

the phases. Using a syringe, transfer the lower, chloroform

phase to a small stoppered vial. Evaporate the chloroform on

a steam bath, at low heat, with the aid of a stream of nitro-

gen. Add 4.0 mL of a 1 in 1000 solution of glacial acetic

acid in methanol, and swirl to dissolve the residue.

Assay preparation—Transfer an accurately weighed por-

tion of Topical Emulsion, equivalent to about 2.5 mg of be-

tamethasone, to a stoppered, 50-mL centrifuge tube. Add

10.0 mL of 0.1 N hydrochloric acid, insert the stopper,

and shake to disperse the specimen. Add 2.0 mL of chloro-

form and 2.0 mL of Internal standard solution, insert the

stopper, and proceed as directed for Standard preparation,

beginning with ‘‘shake vigorously for about 2 minutes.’’

Procedure—Proceed as directed for Procedure in the As-

say under Betamethasone Valerate. Calculate the quantity,

in mg, of betamethasone (C22H29FO5) in the portion of To-

pical Emulsion taken by the formula:

(392.46/476.59)(4C)(RU /RS),

in which 392.46 and 476.59 are the molecular weights of

betamethasone and betamethasone valerate, respectively;

C is the concentration, in mg per mL, of USP Betametha-

sone Valerate RS in the Standard preparation; and RU and

RS are the peak response ratios obtained from the Assay

preparation and the Standard preparation, respect-

ively.
~USP28

(Official July 1, 2007)

BRIEFING

Caffeine Injection, page 1992 of PF 28(6) [Nov.–Dec. 2002].
This new monograph, which previously appeared in Pharmaco-
peial Previews, is now forwarded with changes to In-Process Re-
vision. It is proposed to change the name to Caffeine Citrate
Injection to reflect the name of the registered product, to revise
the Definition to specify that the solution is prepared with Water
for Injection and does not contain any preservative, and to add a
test for Color and clarity.

(PA3: S. Salado; NL: C. Barnstein) RTS—39923-4

Add the following:

~Caffeine Citrate Injection

» Caffeine Citrate Injection is a sterile solution

containing Citric Acid and an amount of Caffeine

equivalent to Caffeine and citric acid in Water for

Injection. It contains not less than 90.0 percent
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and not more than 110.0 percent of the labeled

amount of caffeine (C8H10N4O2). It contains no

bacteriostat or other preservative.

Packaging and storage—Preserve in single-dose, tight

containers of Type I glass, and store at a temperature be-

tween 158 and 308.

USP Reference standards h11i—USP Caffeine RS. USP

Endotoxin RS.

Identification—

A: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: It meets the requirements of the test for Citrate

h191i.

C: Transfer about 4 g of potassium iodide to a 100-mL

volumetric flask. Add 10 mL of water, and shake until the

potassium iodide is dissolved. Transfer 2 g of iodine to the

volumetric flask, and shake until dissolved. Dilute with

water to volume, and mix. Transfer 5 drops of the solution

so obtained to a 25-mL centrifuge tube containing 5.0 mL of

the Injection, and mix. Add 0.5 mL of 2.0 M hydrochloric

acid solution, and mix: a brown precipitate is produced that

dissolves on neutralization with 0.5 mL of sodium hydrox-

ide TS.

Color and clarity—Transfer a suitable portion of the Injec-

tion to a clear glass test tube, and visually examine the solu-

tion in a well-lighted area: the solution is colorless and free

of haze, obvious turbidity, and precipitate.

Bacterial endotoxins h85i: not more than 0.25 USP Endo-

toxin Unit per mg of caffeine.

Sterility h71i—It meets the requirements when tested as di-

rected forMembrane Filtration under Test for Sterility of the

Product to be Examined.

pH h791i: between 4.2 and 5.2.

Particulate matter h788i: not more than 150 particles are

equal to or greater than 10 mm and not more than 25 parti-

cles are equal to or greater than 25 mm.

Related compounds—

Mobile phase and Theophylline solution—Proceed as di-

rected in the Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

System sensitivity solution—Transfer 2.5 mL of the Stan-

dard solution to a 100-mL volumetric flask, dilute with

water to volume, and mix.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay. Chromatograph the System

sensitivity solution, and record the peak responses as direc-

ted for Procedure: the theophylline peak produces a discern-

ible peak response at its retention time.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of any related

compound in the portion of Injection taken by the formula:

100F(CS /CW)(ri / rS),

in which F is the relative response factor and is equal to

0.878 for theobromine at a relative retention time of about

0.4, equal to 1.10 for paraxanthine at a relative retention

time of about 0.6, equal to 0.905 for theophylline at a rela-

tive retention time of about 0.7, and equal to 1.0 for any

other related compound; CS is the concentration, in mg per

mL, of USP Caffeine RS in the Standard solution; CW is the

caffeine concentration, in mg per mL, in the Test solution, as

obtained in the Assay; ri is the individual peak response for

each related compound obtained from the Test solution; and
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rS is the caffeine peak response obtained from the Standard

solution: not more than 0.10% of any individual related

compound is found; and not more than 0.1% of total impu-

rities is found.

Other requirements—It meets the requirements under In-

jections h1i.

Assay—

Mobile phase—Prepare a mixture of 0.01 M sodium ace-

tate, acetonitrile, and tetrahydrofuran (191:5:4). Adjust with

glacial acetic acid to a pH of 4.5, filter, and degas. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Theophylline solution—Dissolve an accurately weighed

quantity of theophylline in water, and dilute quantitatively,

and stepwise if necessary, with water, to obtain a solution

having a concentration of about 0.02 mg per mL.

Standard preparation—Transfer about 5 mg of USP Caf-

feine RS, accurately weighed, to a 25-mL volumetric flask.

Add 5 mL of the Theophylline solution, dissolve in and di-

lute with water to volume, and mix.

Assay preparation—Transfer an accurately measured vol-

ume of Injection, equivalent to about 50 mg of caffeine, to a

250-mL volumetric flask. Dilute with water to volume, mix,

and filter through a polyvinylidene difluoride or equivalent

membrane having a porosity of 0.45 mm.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 275-nm detec-

tor and a 4.6-mm 6 150-cm column that contains 5-mm

packing L1. The flow rate is about 1 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.7 for theophylline and 1.0 for caffeine;

the resolution, R, between theophylline and caffeine is not

less than 6.0; the tailing factor, determined from the theo-

phylline and caffeine peaks, is not more than 2.0; and the

relative standard deviation for replicate injections, deter-

mined from the caffeine peaks, is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the caffeine peak responses. Calculate the quantity,

in mg, of caffeine (C8H10N4O2) in the volume of Injection

taken by the formula:

250C(rU / rS),

in which C is the concentration, in mg per mL, of USP Caf-

feine RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.
~USP28

BRIEFING

Caffeine Oral Solution, page 1994 of PF 28(6) [Nov.–Dec.
2002]. This new monograph, which previously appeared in Phar-
macopeial Previews, is now forwarded with changes to In-Process
Revision. It is proposed to change the name to Caffeine Citrate
Oral Solution to reflect the name of the registered product. It is also
proposed to revise the Definition to specify that the solution does
not contain any preservative.

(PA3: S. Salado; NL: C. Barnstein) RTS—39923-5

Add the following:

~Caffeine Citrate Oral Solution

» Caffeine Citrate Oral Solution is a sterile aque-

ous solution containing Citric Acid and an amount

of Caffeine equivalent to Caffeine and citric acid.

It contains not less than 90.0 percent and not more
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than 110.0 percent of the labeled amount of caf-

feine (C8H10N4O2). It contains no bacteriostat

or other preservative.

Packaging and storage—Preserve in single-dose, tight

containers of Type I glass, and store at a temperature be-

tween 158 and 308.

USP Reference standards h11i—USP Caffeine RS.

Identification—

A: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: It meets the requirements of the test for Citrate

h191i.

C: Transfer about 4 g of potassium iodide to a 100-mL

volumetric flask. Add 10 mL of water, and shake until the

potassium iodide is dissolved. Transfer 2 g of iodine to the

volumetric flask, and shake until dissolved. Dilute with

water to volume, and mix. Transfer 5 drops of the solution

so obtained to a 25-mL centrifuge tube containing 5.0 mL of

the Oral Solution, and mix. Add 0.5 mL of 2.0 M hydro-

chloric acid solution, and mix: a brown precipitate is pro-

duced that dissolves on neutralization with 0.5 mL of

sodium hydroxide TS.

Sterility h71i—It meets the requirements when tested as di-

rected forMembrane Filtration under Test for Sterility of the

Product to be Examined.

pH h791i: between 4.2 and 5.2.

Related compounds—

Mobile phase and Theophylline solution—Proceed as di-

rected in the Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

System sensitivity solution—Transfer 2.5 mL of the Stan-

dard solution to a 100-mL volumetric flask, dilute with

water to volume, and mix.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay. Chromatograph the System

sensitivity solution, and record the peak responses as direc-

ted for Procedure: the theophylline peak produces a discern-

ible peak response at its retention time.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of any related

compound in the portion of Oral Solution taken by the for-

mula:

100F(CS /CW)(ri / rS),

in which F is the relative response factor and is equal to

0.878 for theobromine at a relative retention time of about

0.4, equal to 1.10 for paraxanthine at a relative retention

time of about 0.6, equal to 0.905 for theophylline at a rela-

tive retention time of about 0.7, and equal to 1.0 for any

other related compound; CS is the concentration, in mg per

mL, of USP Caffeine RS in the Standard solution; CW is the

caffeine concentration, in mg per mL, in the Test solution, as

obtained in the Assay; ri is the individual peak response for

each related compound obtained from the Test solution; and

rS is the caffeine peak response obtained from the Standard

solution: not more than 0.10% of any individual related

compound is found; and not more than 0.1% of total impu-

rities is found.
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Assay—

Mobile phase—Prepare a mixture of 0.01 M sodium ace-

tate, acetonitrile, and tetrahydrofuran (191:5:4). Adjust with

glacial acetic acid to a pH of 4.5, filter, and degas. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Theophylline solution—Dissolve an accurately weighed

quantity of theophylline in water, and dilute quantitatively,

and stepwise if necessary, with water, to obtain a solution

having a concentration of about 0.02 mg per mL.

Standard preparation—Transfer about 5 mg of USP Caf-

feine RS, accurately weighed, to a 25-mL volumetric flask.

Add 5 mL of the Theophylline solution, dissolve in and di-

lute with water to volume, and mix.

Assay preparation—Transfer an accurately measured vol-

ume of Oral Solution, equivalent to about 50 mg of caffeine,

to a 250-mL volumetric flask. Dilute with water to volume,

mix, and filter through a polyvinylidene difluoride or

equivalent membrane having a porosity of 0.45 mm.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 275-nm detec-

tor and a 4.6-mm 6 150-cm column that contains 5-mm

packing L1. The flow rate is about 1 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.7 for theophylline and 1.0 for caffeine;

the resolution, R, between theophylline and caffeine is not

less than 6.0; the tailing factor, determined from the theo-

phylline and caffeine peaks, is not more than 2.0; and the

relative standard deviation for replicate injections, deter-

mined from the caffeine peaks, is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the caffeine peak responses. Calculate the quantity,

in mg, of caffeine (C8H10N4O2) in the volume of Oral Solu-

tion taken by the formula:

250C(rU / rS),

in which C is the concentration, in mg per mL, of USP Caf-

feine RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.
~USP28

BRIEFING

Calamine Lotion, USP 27 page 296. It is proposed to change
the title of this monograph to Calamine Topical Suspension. See
briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40781-1

Calamine Lotion

(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Calamine Topical Suspension

BRIEFING

Phenolated Calamine Lotion, USP 27 page 296. It is proposed
to change the title of this monograph to Phenolated Calamine To-
pical Suspension. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40782-1

Phenolated Calamine Lotion
(Current title-not to change until July 1, 2007)
Monograph title change-to become official July 1, 2007
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(see Official Title Changes on the first page of In-
Process Revision):
See Phenolated Calamine Topical Suspension

BRIEFING

Calamine Topical Suspension—See briefing under Amphoter-
icin B Lotion.

(NL: C. Barnstein) RTS—40781-1

Add the following:

~Calamine Topical Suspension

(Monograph under this new title—to become official
July 1, 2007)
(Current monograph title is Calamine Lotion)

» Prepare Calamine Topical Suspension as fol-

lows.

Calamine. . . . . . . . . . . . . . . . . . . 80 g

Zinc Oxide . . . . . . . . . . . . . . . . . 80 g

Glycerin . . . . . . . . . . . . . . . . . . . 20 mL

Bentonite Magma . . . . . . . . . . . . 250 mL

Calcium Hydroxide Topical Solu-

tion, a sufficient quantity, to make 1000 mL

Dilute the Bentonite Magma with an equal vol-

ume of Calcium Hydroxide Topical Solution. Mix

the powders intimately with the Glycerin and

about 100 mL of the diluted magma, triturating

until a smooth, uniform paste is formed. Gradu-

ally incorporate the remainder of the diluted mag-

ma. Finally add enough Calcium Hydroxide

Topical Solution to make 1000 mL, and shake.

If a more viscous consistency in the Calamine

Topical Suspension is desired, the quantity of

Bentonite Magma may be increased to not more

than 400 mL.

NOTE—Shake the Calamine Topical Suspension

before dispensing.

Packaging and storage—Preserve in tight containers.

Microbial limits h61i—It meets the requirements of the

tests for absence of Staphylococcus aureus and Pseudomo-

nas aeruginosa.
~USP28

(Official July 1, 2007)

BRIEFING

Phenolated Calamine Topical Suspension—See briefing un-
der Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40782-1

Add the following:

~Phenolated Calamine Topical
Suspension
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Phenolated Calamine
Lotion)
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» Prepare Phenolated Calamine Topical Suspen-

sion as follows:

Liquefied Phenol . . . . . . . . . . . . . 10 mL

Calamine Topical Suspension . . . . 990 mL

To make. . . . . . . . . . . . . . . . 1000 mL

Mix the ingredients.

NOTE—Shake Phenolated Calamine Topical

Suspension before dispensing.

Packaging and storage—Preserve in tight containers.
~USP28

(Official July 1, 2007)

BRIEFING

Methionine C 11 Injection, USP 27 page 332. It is proposed to
revise the Definition to allow for alternative chemistry labeling.

(RMI: A. Wilk) RTS—40885-1

Methionine C 11 Injection
Delete the following:

Change to read:

» Methionine C 11 Injection is a sterile isotonic solu-
tion, suitable for intravenous administration of L[1–
11C] methionine,
~

L[11C]methionine,
~USP28

in which a portion of the molecules are labeled with
radioactive 11C. It contains not less than 90.0 percent
and not more than 110.0 percent of the labeled amount
of 11C expressed in MBq (or in mCi) at the time indi-
cated in the labeling. It may contain preservatives and
stabilizers.

BRIEFING

Cephapirin Benzathine, USP 27 page 397; Cephapirin Ben-
zathine Intramammary Infusion, USP 27 page 398; Cephapirin
Sodium, USP 27 page 398; Cephapirin for Injection, USP 27
page 398; Cephapirin Sodium Intramammary Infusion, USP
27 page 399. It is proposed to replace the microbial-based Assay
specified in the Cephapirin Benzathine, Cephapirin Benzathine In-
tramammary Infusion, and Cephapirin Sodium Intramammary In-
fusion, monographs with a new HPLC-based method. It is
proposed to replace the official HPLC-based Assay specified in
the Cephapirin Sodium monograph with this new HPLC-based
method in the interest of consistency. The liquid chromatographic
procedure in the Assay is based on analyses performed with the
Perkin-Elmers RP-18 Newguard, 7-mm L1 brand guard column,
and a Waters Novapak C18, 4-mm L1 brand analytical column. Be-
cause USP has not received validation data that indicate this new
HPLC method is suitable for Cephapirin for Injection, it is pro-
posed to revise the Assay of the monograph to specify the details
for performing the Assay and removing the linkage to the Cepha-
pirin Sodium monograph. Interested parties are encouraged to sub-
mit comments and to perform validation studies that would
indicate whether the new HPLC method is suitable for Cephapirin
for Injection.

(VET: I. DeVeau) RTS—39799-1; 40505-1

Change to read:
Assay—Proceed as directed for Cephapirin under Antibiotics—Mi-
crobial Assays h81i, preparing the Test Dilution as follows. Trans-
fer about 150 mg of Cephapirin Benzathine, accurately weighed, to
a 100-mL volumetric flask, add 20 mL of 0.1 N hydrochloric acid,
and swirl to dissolve. Dilute with Buffer No. 1 to volume, and mix.
Dilute an accurately measured volume of this stock solution with
Buffer No. 1 to obtain a Test Dilution having an estimated concen-
tration of 1.3 mg of cephapirin benzathine (1.0 mg of cephapirin)
per mL.

~

Solution A—Transfer about 26.2 mL of acetic acid and

about 99.12 g of potassium acetate to a 4-L volumetric flask.

Add 2000 mL of water, and mix to dissolve. Dilute with

water to volume, and pass through a 0.45-mm nylon filter.

Solution B: acetonitrile.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments, if necessary (see System Suitability under

Chromatography h621i).

Extraction solution: a mixture of 400 mL of acetic acid

and 600 mL of water.
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Dilution buffer—Dissolve about 205 g of potassium ace-

tate in about 800 mL of water. Adjust with acetic acid to a

pH of 7.5 to 8.2. Dilute with water to 1000 mL, and pass

through a 0.45-mm nylon filter.

10% Acetic acid solution—Add about 10.0 mL of acetic

acid to a 100-mL volumetric flask. Mix, and dilute with

water to volume.

System suitability solution—Dissolve an accurately

weighed quantity of USP Cephapirin Sodium RS in 10%

Acetic acid solution to prepare a solution containing a

known concentration of about 2.0 mg per mL. Heat the solu-

tion at 508 for 12 to 18 hours.

Standard preparation—In duplicate, accurately weigh

about 50 mg of USP Cephapirin Sodium RS, and transfer

into a 25-mL volumetric flask. Add about 2.5 mL of Extrac-

tion solution and about 15.0 mL of Dilution buffer, and agi-

tate to dissolve. Add 7.0 mL of acetonitrile, and mix well.

Allow the solution to return to room temperature, and dilute

with water to volume.

Assay preparation—In duplicate, weigh about 60 mg of

Cephapirin Benzathine, and transfer into a 25-mL volu-

metric flask. Add about 2.5 mL of Extraction solution and

15.0 mL ofDilution buffer, and mix to dissolve. Add 7.0 mL

of acetonitrile, and mix. Allow the flask to return to room

temperature, and dilute with water to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 260-nm detec-

tor, a 3.2-mm 6 15-mm guard column that contains 7-mm

packing L1 and a 3.9-mm 6 15-cm analytical column that

contains 4-mm packing L1. The flow rate is about 2.0 mL

per minute, and the columns are heated to 408. The chro-

matograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–6 91.5 8.5 isocratic

6–10 91.5?80.0 8.5?20.0 linear

10–12 80.0 20.0 isocratic

12 80.0?91.5 20.0?8.5 return to initial

12–21 91.5 8.5 re-equilibration

Chromatograph the System suitability solution and the Stan-

dard preparation, and record the peak heights and valleys as

directed for Procedure. Using the results from the System

suitability solution, calculate the percentage of the height

of the valley taken by the formula:

100(rV / ri),

in which rV is the height of the valley between cephapirin

and any impurity; and ri is the impurity peak height. The

percentage of the height of the valley is not more than

25% for the impurity peaks adjacent to the cephapirin peak.

[NOTE—The System suitability solution is acceptable as long

as the cephapirin peak is larger than the two peaks on either

side of the cephapirin peak. ] The relative standard deviation

for replicate injections of the Standard preparation is not

more than 3.0%.

Procedure—Separately inject equal volumes (about 2 mL)

of the duplicate Standard preparation and the duplicate As-

say preparation into the chromatograph, record the chroma-

tograms, and measure the areas for the major peaks.

Calculate the quantity, in mg, of C17H17N3O6S2 in each mg

of Cephapirin Benzathine taken by the formula:

P(WS /WU)(VU /VS)(rU / rS),

in which P is the assigned potency, in mg of cephapirin per

mg, of USP Cephapirin Sodium RS; WS and WU are the

quantities of USP Cephapirin Sodium RS and Cephapirin

Benzathine, in mg, used to prepare the Standard prepara-
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tion and Assay preparation, respectively; VS and VU are the

final volumes, in mL, of the Standard preparation and As-

say preparation, respectively; and rU and rS are the average

peak areas of the cephapirin peaks obtained from the Assay

preparation, and the Standard preparation, respective-

ly.
~USP28

BRIEFING

Cephapirin Benzathine Intramammary Infusion, USP 27
page 398—See briefing under Cephapirin Benzathine.

(VET: I. DeVeau) RTS—39799-2; 40505-2

Change to read:
Assay—Proceed as directed for Cephapirin under Antibiotics—Mi-
crobial Assays h81i, preparing the Test Dilution as follows. Weigh
1 syringe of Intramammary Infusion. Expel the contents of the sy-
ringe into a large blender jar containing 1 mL of polysorbate 80 and
sufficient 0.1 N hydrochloric acid to yield a volume of 500.0 mL,
and blend at low speed for about 5 minutes. Weigh the empty sy-
ringe, and determine the weight of the Intramammary Infusion
added to the blender jar. Allow the blended suspension to stand
for about 5 minutes to degas, then dilute an accurately measured
volume of this solution quantitatively with Buffer No. 1 to obtain
a Test Dilution having an estimated concentration assumed to be
equal to the median dose level of the Standard.

~

Solution A, Solution B, Mobile phase, Extraction

solution, Dilution buffer, 10% Acetic acid solution, System

sui tabi l i t y solu t ion, S tandard preparat ion , and

Chromatographic system—Proceed as directed in the Assay

under Cephapirin Benzathine.

Assay preparation—Express the entire contents of a sy-

ringe of the Intramammary Infusion into a centrifuge tube.

For each mL of Intramammary Infusion, add 1.0 n-heptane

and 1.5 mL of Extraction solution, cap, and vortex at high

speed for 5 minutes. Centrifuge for 5 minutes at a sufficient

speed to break the emulsion. Remove the aqueous layer, and

pass through a 0.45-mm nylon filter, discarding the first 0.5

mL. Transfer 2.5 mL of the filtered aqueous phase into a 25-

mL volumetric flask that contains a solution composed of

15.0 mL of Dilution buffer and 7.0 mL of acetonitrile.

Add water to volume, and mix well to obtain a single phase.

Procedure—Separately inject equal volumes (about 2 mL)

of the duplicate Standard preparation and the Assay prepa-

ration into the chromatograph, record the chromatograms,

and measure the areas of the major peaks. Calculate the

quantity, in mg, of cephapirin (C17H17N3O6S2) in each sy-

ringe of Intramammary Infusion taken by the formula:

15PW(VU /VS)(rU / rS),

in which P is the assigned potency, in mg cephapirin per mg,

of USP Cephapirin Sodium RS; W is the quantity of USP

Cephapirin Sodium RS, in mg, used to prepare the Standard

preparation; VS is the final volume, in mL, of the Standard

preparation; VU is the entire volume of Intramammary Infu-

sion, in mL, in one syringe; and rU and rS are the peak area

and the average peak area of the cephapirin peaks obtained

from the Assay preparation and the Standard preparation,

respectively.
~USP28

BRIEFING

Cephapirin for Injection, USP 27 page 398—See briefing un-
der Cephapirin Benzathine.

(VET: I. DeVeau) RTS—39942-1

Change to read:
Assay—

Mobile phase, Resolution solution, Standard pre-paration, and
Chromatographic system—Prepare as directed in the Assay under
Cephapirin Sodium.
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~

Mobile phase—Prepare a filtered and degassed mixture

of water, dimethylformamide, glacial acetic acid, and 11.7 N

potassium hydroxide (1834:160:4:2). Make adjustments if

necessary (see System Suitability under Chromatography

h621i). Increase the proportion of dimethylformamide to de-

crease the retention time of cephapirin.

Resolution solution—Prepare a solution of Cephapirin

Sodium in pH 2.0 hydrochloric acid buffer (see Buffer Solu-

tions in the section Reagents, Indicators, and Solutions)

containing about 1 mg per mL. Place 10 mL of this solution

in a test tube and heat at 958 for 10 minutes, accurately

timed. Promptly cool the tube in an ice water bath. Dilute

5 mL of the cooled solution with Mobile phase to obtain

50 mL of Resolution solution.

Standard preparation—Transfer about 21 mg of USP Ce-

phapirin Sodium RS, accurately weighed, to a 100-mL volu-

metric flask, dilute with Mobile phase to volume, and mix.

This solution contains about 0.2 mg of cephapirin per

mL.
~USP28

Assay preparation 1 (where it is packaged for dispensing and is
represented as being in a single-dose container)—Constitute Ce-
phapirin for Injection in a volume of water, accurately measured,
corresponding to the volume of solvent specified in the labeling.
Withdraw all of the withdrawable contents, using a suitable hypo-
dermic needle and syringe, and dilute quantitatively, and stepwise
if necessary, with Mobile phase to obtain a solution containing the
equivalent of about 0.2 mg of cephapirin per mL.
Assay preparation 2 (where the label states the quantity of

cephapirin in a given volume of constituted solution)—Constitute
Cephapirin for Injection in a volume of water, accurately mea-
sured, corresponding to the volume of solvent specified in the la-
beling. Dilute an accurately measured volume of the constituted
solution quantitatively, and stepwise if necessary, with Mobile
phase to obtain a solution containing the equivalent of about 0.2
mg of cephapirin per mL. [NOTE—Use the Standard preparation
and the Assay preparation within 1 hour.]

~

Chromatographic system (see Chromatography

h621i)—The liquid chromatograph is equipped with a

254-nm detector and a 4-mm6 30-cm column that contains

packing L1. The flow rate is about 2 mL per minute. Chro-

matograph the Resolution solution, and record the peak re-

sponses as directed for Procedure: the resolution, R,

between the cephapirin peak and the peak having a retention

time of about 0.9 relative to that of cephapirin is not less

than 0.9. Chromatograph the Standard preparation, and re-

cord the peak responses as directed for Procedure: the rela-

tive retention times are about 0.9 for cephapirin lactone and

1.0 for cephapirin; the column efficiency determined from

the cephapirin peak is not less than 1200 theoretical plates;

the tailing factor for the cephapirin peak is not more than

2.0; and the relative standard deviation for replicate injec-

tions is not more than 2.0%.
~USP28

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard preparation and the appropriate Assay preparation
into the chromatograph, record the chromatograms, and measure
the responses for the major peaks. Calculate the quantity, in mg,
of cephapirin (C17H17N3O6S2) withdrawn from the container, or
in the portion of constituted solution, taken by the formula:

(L/D)(CP/1000)(rU / rS),

in which L is the labeled quantity, in mg, of cephapirin in the sin-
gle-dose container, or in the volume of constituted solution taken;
D is the concentration, in mg per mL, of cephapirin in Assay prep-
aration 1 or in Assay preparation 2, on the basis of the labeled
quantity in the container, or in the portion of constituted solution
taken, respectively, and the extent of dilution; C is the concentra-
tion, in mg per mL, of USP Cephapirin Sodium RS in the Standard
preparation; P is the potency, in mg of cephapirin per mg, of USP
Cephapirin Sodium RS; and rU and rS are the cephapirin peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Cephapirin Sodium, USP 27 page 398—See briefing under
Cephapirin Benzathine.

(VET: I. DeVeau) RTS—39799-3; 40505-3

Change to read:
Assay—
Mobile phase—Prepare a filtered and degassed mixture of water,

dimethylformamide, glacial acetic acid, and 11.7 N potassium hy-
droxide (1834:160:4:2). Make adjustments if necessary (see Sys-
tem Suitability under Chromatography h621i). Increase the
proportion of dimethylformamide to decrease the retention time
of cephapirin.
Resolution solution—Prepare a solution of Cephapirin Sodium

in pH 2.0 hydrochloric acid buffer (see Buffer Solutions in the sec-
tion Reagents, Indicators, and Solutions) containing about 1 mg
per mL. Place 10 mL of this solution in a test tube and heat at
958 for 10 minutes, accurately timed. Promptly cool the tube in
an ice water bath. Dilute 5 mL of the cooled solution with Mobile
phase to obtain 50 mL of Resolution solution.
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Standard preparation—Transfer about 21 mg of USP Cephapir-
in Sodium RS, accurately weighed, to a 100-mL volumetric flask,
dilute with Mobile phase to volume, and mix. This solution con-
tains about 0.2 mg of cephapirin per mL.
Assay preparation—Transfer about 42 mg of Cephapirin So-

dium, accurately weighed, to a 200-mL volumetric flask, dilute
with Mobile phase to volume, and mix. [NOTE—Use the Standard
preparation and the Assay preparation within 1 hour.]
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4-mm 6 30-cm column that contains packing L1. The flow rate
is about 2 mL per minute. Chromatograph the Resolution solution,
and record the peak responses as directed under Procedure: the
resolution, R, between the cephapirin peak and the peak having a
retention time of about 0.9 relative to that of cephapirin is not less
than 0.9. Chromatograph the Standard preparation, and record the
peak responses as directed under Procedure: the column efficiency
determined from the cephapirin peak is not less than 1200 theore-
tical plates, the tailing factor for the cephapirin peak is not more
than 2.0, and the relative standard deviation for replicate injections
is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. The relative retention times are about 0.9 for
cephapirin lactone and 1.0 for cephapirin. Calculate the quantity, in
mg, of cephapirin (C17H17N3O6S2) per mg of the Cephapirin So-
dium taken by the formula:

200(CP/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Cephapirin
Sodium RS in the Standard preparation, P is the potency, in mg of
cephapirin per mg, of USP Cephapirin Sodium RS, W is the quan-
tity, in mg, of Cephapirin Sodium taken to prepare the Assay prep-
aration, and rU and rS are the cephapirin peak responses obtained
from the Assay preparation and the Standard preparation, respec-
tively.

~

Solution A, Solution B, Mobile phase, Extraction

solution, Dilution buffer, 10% Acetic acid solution, System

sui tabi l i t y solu t ion, S tandard preparat ion , and

Chromatographic system—Proceed as directed in the Assay

under Cephapirin Benzathine.

Assay preparation—In duplicate, weigh about 50 mg of

Cephapirin Sodium, and transfer into a 25-mL volumetric

flask. Add about 2.5 mL of Extraction solution and 15.0

mL of Dilution buffer, and mix to dissolve. Add 7.0 mL

of acetonitrile, and mix. Allow the flask to return to room

temperature, and dilute with water to volume.

Procedure—Separately inject equal volumes (about 2 mL)

of the duplicate Standard preparation and the duplicate As-

say preparation into the chromatograph, record the chroma-

tograms, and measure the areas of the major peaks.

Calculate the quantity, in mg, of cephapirin (C17H17N3O6S2)

in each mg of Cephapirin Sodium taken by the formula:

P(WS /WU)(VU /VS)(rU / rS),

in which P is the assigned potency, in mg of cephapirin per

mg, of USP Cephapirin Sodium RS; WS and WU are the

quantities of USP Cephapirin Sodium RS and Cephapirin

Sodium, in mg, used to prepare the Standard preparation

and the Assay preparation, respectively; VU and VS are the

final volumes, in mL, of the Assay preparation and the Stan-

dard preparation, respectively; and rU and rS are the average

peak areas of the cephapirin peaks obtained from the Assay

preparation and the Standard preparation, respect-

ively.
~USP28

BRIEFING

Cephapirin Sodium Intramammary Infusion, USP 27 page
399—See briefing under Cephapirin Benzathine.

(VET: I. DeVeau) RTS—39799-4; 40505-4

Change to read:
Assay—Proceed as directed for Cephapirin under Antibiotics—Mi-
crobial Assays h81i, preparing the Test Dilution as follows. Weigh
1 syringe of Intramammary Infusion. Expel the contents of the sy-
ringe into a large blender jar containing 1 mL of polysorbate 80 and
sufficient 0.1 N hydrochloric acid to yield a volume of 500.0 mL,
and blend at low speed for about 5 minutes. Weigh the empty sy-
ringe, and determine the weight of the Intramammary Infusion
added to the blender jar. Allow the blended suspension to stand
for about 5 minutes to degas, then dilute an accurately measured
volume of this solution quantitatively with Buffer No. 1 to obtain
a Test Dilution having an estimated concentration assumed to be
equal to the median dose level of the Standard.
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~

Solution A, Solution B, Mobile phase, Extraction

solution, Dilution buffer, 10% Acetic acid solution, System

sui tabi l i t y solu t ion, S tandard preparat ion , and

Chromatographic system—Proceed as directed in the Assay

under Cephapirin Benzathine.

Assay preparation—Express the entire contents of a sy-

ringe of the Intramammary Infusion into a centrifuge tube.

For each mL of Intramammary Infusion, add 1.0 n-heptane

and 1.0 mL of Extraction solution, cap, and vortex at high

speed for 5 minutes. Centrifuge for 5 minutes at a sufficient

speed to break the emulsion. Remove the aqueous layer, and

pass through a 0.45-mm nylon filter, discarding the first 0.5

mL. Transfer 2.5 mL of the filtered aqueous phase into a 25-

mL volumetric flask that contains a solution composed of

15.0 mL of Dilution buffer and 7.0 mL of acetonitrile.

Add water to volume, and mix well to obtain a single phase.

Procedure—Separately inject equal volumes (about 2 mL)

of the duplicate Standard preparation and the Assay prepa-

ration into the chromatograph, record the chromatograms,

and measure the areas of the major peaks. Calculate the

quantity, in mg, of cephapirin (C17H17N3O6S2) in each sy-

ringe of Intramammary Infusion taken by the formula:

10PW(VU /VS)(rU / rS),

in which P is the assigned potency, in mg cephapirin per mg,

of USP Cephapirin Sodium RS; W is the quantity of USP

Cephapirin Sodium RS, in mg, used to prepare the Standard

preparation; VS is the final volume, in mL, of the Standard

preparation; VU is the entire volume of Intramammary Infu-

sion, in mL, in one syringe; and rU and rS are the peak area

and the average peak area of the cephapirin peaks obtained

from the Assay preparation and the Standard preparation,

respectively.
~USP28

BRIEFING

Ciprofloxacin Injection, USP 27 page 456. On the basis of in-
formation received, it is proposed to modify the Definition to ac-
commodate potential equivalent formulations for this product.

(PA7b: B. Davani) RTS—40387-1; 40616-1

Change to read:

» Ciprofloxacin Injection is a sterile solution of Cipro-
floxacin
~or Ciprofloxacin Hydrochloride

~USP28

in Sterile Water for Injection, in 5 percent Dextrose In-
jection, or in 0.9 percent Sodium Chloride Injection
prepared with the aid of Lactic Acid. It contains not
less than 90.0 percent and not more than 110.0 percent
of the labeled amount of ciprofloxacin (C17H18FN3O3).

BRIEFING

Clotrimazole Lotion, USP 27 page 492. It is proposed to
change the title of this monograph to Clotrimazole Topical Emul-
sion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40783-1

Clotrimazole Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Clotrimazole Topical Emulsion
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BRIEFING

Clotrimazole Topical Emulsion—See briefing under Ampho-
tericin B Lotion.

(NL: C. Barnstein) RTS—40783-1

Add the following:

~Clotrimazole Topical Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Clotrimazole Lotion)

» Clotrimazole Topical Emulsion contains not less

than 90.0 percent and not more than 110.0 percent

o f t he l abe l ed amoun t o f c lo t r imazo l e

(C22H17ClN2).

Packaging and storage—Preserve in tight containers, at a

temperature between 28 and 308.

USP Reference standards h11i—USP Clotrimazole RS.

USP Clotrimazole Related Compound A RS.

Identification—The retention time of the major peak for

clotrimazole in the chromatogram of the Assay preparation

corresponds to that in the chromatogram of the Standard

preparation, as obtained in the Assay.

pH h791i: between 5.0 and 7.0.

Microbial limits h61i—It meets the requirements of the

tests for absence of Staphylococcus aureus and Pseudomo-

nas aeruginosa.

Limit of clotrimazole related compound A—Using the

chromatograms of the Assay preparation and the Standard

preparation obtained as directed in the Assay, calculate the

percentage of clotrimazole related compound A in the por-

tion of Topical Emulsion taken by the formula:

2000(C/Q)(RU / RS),

in which C is the concentration, in mg per mL, of USP Clo-

trimazole Related Compound A RS in the Standard prepa-

ration; Q is the quanti ty, in mg, of clotrimazole

(C22H17ClN2) in the portion of Topical Emulsion taken;

and RU and RS are the peak response ratios of clotrimazole

related compound A to testosterone propionate obtained

from the Assay preparation and the Standard preparation,

respectively: not more than 5% is found.

Assay—

Dibasic potassium phosphate solution—Dissolve 4.35 g

of dibasic potassium phosphate in water to make 1000 mL.

Mobile phase—Prepare a mixture of methanol and Diba-

sic potassium phosphate solution (3:1), pass through a

membrane filter having a 0.5-mm or finer porosity, and de-

gas.

Internal standard solution—Prepare a solution of testos-

terone propionate in dehydrated alcohol having a concentra-

tion of about 0.07 mg per mL.

Clotrimazole standard stock solution—Transfer about 50

mg of USP Clotrimazole RS, accurately weighed, to a 25-

mL volumetric flask, add dehydrated alcohol to volume, and

mix.

Clotrimazole related compound A standard stock solu-

tion—Prepare a solution of USP Clotrimazole Related Com-

pound A RS in dehydrated alcohol having a known

concentration of about 0.1 mg per mL.

Standard preparation—Mix 5.0 mL of Clotrimazole stan-

dard stock solution, 5.0 mL of Clotrimazole related com-

pound A standard stock solution, and 10.0 mL of Internal

standard solution.
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Assay preparation—Accurately weigh a portion of freshly

mixed Topical Emulsion, equivalent to about 10 mg of clo-

trimazole, and transfer to a screw-capped, 50-mL centrifuge

tube. Add 10.0 mL of Internal standard solution, place the

cap on the tube, and heat at 508 in a water bath for 5 minutes,

with occasional shaking. Remove the tube from the bath,

and shake vigorously for 5 minutes. Cool in a methanol-

ice bath for 15 minutes, and promptly centrifuge. Transfer

the supernatant to a test tube. Add 10.0 mL of dehydrated

alcohol to the residue in the centrifuge tube, and repeat

the extraction as directed above, beginning with ‘‘place

the cap on the tube.’’ Transfer the supernatant to the test tube

containing the supernatant from the first extraction, mix, and

use this solution as the Assay preparation.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 2.1-mm 6 6-cm guard column that contains 10-

mm packing L2 and a 3.9-mm 6 30-cm analytical column

that contains 10-mm packing L1. The flow rate is about 1 mL

per minute. Chromatograph the Standard preparation, and

record the peak responses as directed for Procedure: the re-

lative retention times are about 0.9 for clotrimazole related

compound A, 1.0 for clotrimazole, and 1.5 for testosterone

propionate; the resolution, R, between clotrimazole related

compound A and clotrimazole is not less than 1.2; the reso-

lution, R, between clotrimazole and testosterone propionate

is not less than 1.9; and the relative standard deviation for

replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of clotrimazole (C22H17ClN2) in each g of

Topical Emulsion taken by the formula:

20(C/W)(RU / RS),

in which C is the concentration, in mg per mL, of USP Clo-

trimazole RS in the Standard preparation; W is the weight,

in g, of Topical Emulsion taken; and RU and RS are the peak

response ratios of clotrimazole to testosterone propionate

obtained from the Assay preparation and the Standard prep-

aration, respectively.
~USP28

(Official July 1, 2007)

BRIEFING

Demeclocycline Hydrochloride Tablets, USP 27 page 549 and
page 625 of PF 29(3) [May–June 2003]. It is proposed to revise the
Loss on drying limit from not more than 2.0% to not more than 2%.
The 2% limit reflects the requirement specified consistently in the
regulations of the U.S. Food and Drug Administration from its ori-
gin in 1974 (21 CFR 446.116a). This is a technical correction to
reflect the original and longstanding specifications of the Food
and Drug Administration.

(PA7: W. Wright) RTS—40827-1

Change to read:
Dissolution h711i—
Medium: water; 900 mL.
Apparatus 2: 75 rpm.
Time: 45 minutes.
Procedure—Determine the amount of C21H21ClN2O8 dissolved

from UVabsorption at the wavelength of maximum absorbance at
about 270

&274&1S (USP27)

nm on filtered portions of the solution under test, suitably diluted
with Dissolution Medium, if necessary, in comparison with a Stan-
dard solution having a known concentration of USP Demeclocy-
cline Hydrochloride RS in the same Medium.
Tolerances—Not less than 75% (Q) of the labeled amount of de-

meclocycline (C21H21ClN2O8) is dissolved in 45 minutes.

Change to read:
Loss on drying h731i—Dry about 100 mg of finely ground Tablet
powder, accurately weighed, in a capillary-stoppered bottle in vac-
uum at 608 for 3 hours: it loses not more than 2.0%
~

2%
~USP28

of its weight.
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BRIEFING

Dextroamphetamine Sulfate, USP 27 page 576—See briefing
under Amphetamine Sulfate.

(PA3: S. Salado) RTS—40699-2

Change to read:
Chromatographic purity—
Diluent—Dilute 3.12 mL of phosphoric acid with water to 1000

mL.
Buffer solution—Dissolve 2.16 g of sodium 1-octanesulfonate in

1000 mL of water, and add 1.0 mL of 0.1% triethylamine solution
(v/v).
~

triethylamine.
~USP28

Mix, and adjust with phosphoric acid to a pH of 2.5.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution, acetonitrile, and methanol (144:37:19). Make adjust-
ments if necessary (see System Suitability under Chromatography
h621i).
Standard stock solution—Dissolve an accurately weighed quan-

tity of USP Dextroamphetamine Sulfate RS in Diluent to obtain a
solution having a known concentration of about 0.3 mg per mL.
Standard solution—Dilute an accurately measured volume of

Standard stock solution in Diluent to obtain a solution having a
known concentration of about 0.003 mg per mL.
Test solution—Transfer about 30 mg of Dextroamphetamine

Sulfate, accurately weighed, to a 100-mL volumetric flask. Dis-
solve in 50 mL of Diluent, sonicate for 5 minutes, dilute with Dil-
uent to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 215-nm detector and a
4.6-mm 6 15-cm column that contains 5-mm packing L1. The
flow rate is about 1 mL per minute. Chromatograph the Standard
stock solution, and record the peak responses as directed for Proce-
dure: the tailing factor is not more than 2.0; and the relative stan-
dard deviation for replicate injections is not more than 2.0%.
Chromatograph the Test solution, and record the peak responses
as directed for Procedure: the resolution, R, between the dex-
troamphetamine peak and any adjacent peak is not less than 1.5.
Procedure—Separately inject equal volumes (about 50 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the peak responses. Cal-
culate the percentage of each impurity in the portion of Dextroam-
phetamine Sulfate taken by the formula:

10,000(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Dextroam-
phetamine Sulfate RS in the Standard solution; W is the weight, in
mg, of Dextroamphetamine Sulfate taken to prepare the Test solu-
tion; ri is the peak response for each impurity obtained from the
Test solution; and rS is the peak response for amphetamine ob-
tained from the Standard solution: not more than 0.1% of any in-
dividual impurity is found; and not more than 0.5% of total
impurities is found.

BRIEFING

Diclofenac Sodium Extended-Release Tablets, page 319 of
PF 29(1) [Jan.–Feb. 2003]. This proposed new monograph, which
previously appeared in Pharmacopeial Previews, is now being for-
warded to In-Process Revision with the addition of a new Drug
release test.

(BPC: M. Marques) RTS—37957-2

Add the following:

~Diclofenac Sodium Extended-Release
Tablets

» Diclofenac Sodium Extended-Release Tablets

contain not less than 90.0 percent and not more

than 110.0 percent of the labeled amount of diclo-

fenac sodium (C14H10Cl2NNaO2).

Packaging and storage—Preserve in well-closed con-

tainers. Store at controlled room temperature, and protect

from light.

USP Reference standards h11i—USP Diclofenac Sodium

RS. USP Diclofenac Related Compound A RS.

Identification—

A: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that of the

Standard preparation, as obtained in the Assay.

B: Thin-Layer Chromatographic Identification Test

h201i—

Solvent system: methanol, toluene, glacial acetic acid

(40:60:0.5).

Test solution—Finely powder not fewer than 10 Tablets.

Accurately weigh a portion of the powder, equivalent to

about 50 mg of diclofenac sodium, and transfer to a 25-

mL volumetric flask. Add about 15 mL of methanol, soni-

cate for 10 minutes, shake by mechanical means for 10 min-
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utes, dilute with methanol to volume, and mix. Centrifuge

this solution, and use the clear supernatant as the Test solu-

tion.

Standard solution—Accurately weigh about 50 mg of

USP Diclofenac Sodium RS into a 25-mL volumetric flask.

Add 10 mL of methanol, shake by mechanical means for 10

minutes, dilute with methanol to volume, and mix.

Drug release h724i—

Medium: 0.05 M phosphate buffer, pH 7.5; 900 mL

Apparatus 2: 50 rpm; use wire sinkers.

Times: 1, 5, 10, 16, and 24 hours.

Procedure: Determine the amount of C14H10Cl2NNaO2

dissolved by employing UV absorption at the wavelength

of maximum absorbance at about 276 nm on filtered por-

tions of the solution under test, suitably diluted with Disso-

lution Medium, if necessary, in comparison with a Standard

solution having a known concentration of USP Diclofenac

Sodium RS in the same Medium.

Tolerances: The percentages of the labeled amount of

C14H10Cl2NNaO2 dissolved at the times specified conform

to Acceptance Table 1 under Drug release h724i.

Time (hours) Amount dissolved

1 between 15% and 35%

5 between 45% and 65%

10 between 65% and 85%

16 between 75% and 95%

24 not less than 80%

Uniformity of dosage units h905i: meet the requirements.

Assay—[NOTE—Protect the Assay preparation, Standard

preparation, and System suitability solution from light.]

Diluent: a mixture of acetonitrile and water (43:57).

0.05 M Monobasic potassium phosphate buffer—Dis-

solve 6.8 g of monobasic potassium phosphate in 950 mL

of water, adjust with dilute phosphoric acid or dilute potas-

sium hydroxide solution to a pH of 4.0 + 0.05, dilute with

water to 1 liter, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile, 0.05 M Monobasic potassium phosphate buffer,

and tetrahydrofuran (43:57:2). Make adjustments if neces-

sary (see System Suitability under Chromatography h621i).

Diclofenac related compound A solution—Dissolve an

accurately weighed quantity of USP Diclofenac Related

Compound A RS in Diluent, and quantitatively dilute with

Diluent to obtain a solution having a known concentration

of about 200 mg per mL.

Standard preparation—Dissolve an accurately weighed

quantity of USP Diclofenac Sodium RS in Diluent, and

quantitatively dilute withDiluent to obtain a solution having

a known concentration of about 200 mg per mL.

System suitability solution—Transfer 10 mL of the Stan-

dard preparation and 5 mL ofDiclofenac related compound

A solution to a 20-mL volumetric flask. Dilute with Diluent

to volume, and mix.

Assay preparation—Powder not fewer than 20 Tablets,

and transfer an accurately weighed portion of the powder,

equivalent to about 100 mg of diclofenac sodium, to a

100-mL volumetric flask, add about 50 mL of Diluent, son-

icate for about 15 minutes, then shake by mechanical means

for 15 minutes. Add a few drops of methanol to remove the

foam, dilute with Diluent to volume, and mix. Transfer 10.0

mL of the supernatant to a 50-mL volumetric flask, dilute

with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L1. The flow rate is about 1.5 mL per minute. Inject

40 mL and chromatograph the System suitability solution,
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and record the peak responses as directed for Procedure: the

relative retention times are about 0.9 for diclofenac related

compound A and 1.0 for diclofenac; and the resolution, R,

between the diclofenac peak and the diclofenac related com-

pound A peak is not less than 2.0. Inject 20 mL and chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the tailing factor of

the diclofenac peak is not more than 2.0; and the relative

standard deviation of the diclofenac peak for replicate injec-

tions is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the area responses for the major peaks. Calculate

the quantity, in mg, of diclofenac sodium (C14H10

Cl2NNaO2) in the portion of Tablets taken by the formula:

500C (rU / rS),

in which C is the concentration, in mg per mL, of USP Di-

clofenac Sodium RS in the Standard preparation; and rU

and rS are the diclofenac peak responses obtained from the

Assay preparation and the Standard preparation, respect-

ively.
~USP28

BRIEFING

Diltiazem Hydrochloride Extended-Release Capsules, USP
27 page 625. It is proposed to add Drug Release Test 14 to this
monograph because FDA recently approved an ANDA for this
product. Because of difference in dissolution rates in vitro, the
new product was approved with a Drug release test that differs
from those currently official in the USP monograph.

(BPC: M. Marques) RTS—39543-1

Change to read:
Drug release h724i—

FOR PRODUCTS LABELED FOR DOSING EVERY 12 HOURS—

Test 1—If the product complies with this test, the labeling indi-
cates that it meets USPDrug Release Test 1. Proceed as directed for
Extended-Release Articles—General Drug Release Standard
h724i.

Medium: water; 900 mL.
Apparatus 2: 100 rpm.
Times: 3, 9, and 12 hours.
Procedure—Determine the amount of C22H26N2O4S �HCl dis-

solved by employing UV absorption at the wavelength of maxi-
mum absorbance at about 237 nm on filtered portions of the
solution under test, suitably diluted with Dissolution Medium, if
necessary, in comparison with a Standard solution having a known
concentration of USP Diltiazem Hydrochloride RS in the sameMe-
dium.

Tolerances—The percentages of the labeled amount of C22H26N2

O4S �HCl dissolved at the times specified conform to the Accep-
tance Table given.

Time (hours) Amount dissolved

3 between 10% and 25%
9 between 45% and 85%
12 not less than 70%

Acceptance Table

Level
Number
Tested Criteria

L1 6 No individual value lies outside each of
the stated ranges, and no individual value
is less than the stated amount at the final
test time.

L2 6 The average value of the 12 units (L1 + L2)
lies within each of the stated ranges and is
not less than the stated amount at the final
test time. At 3 hours none of the units is
outside the range of 10% to 35% of labeled
content; at 9 hours none of the units is out-
side the range of 45% to 95% of labeled
content; and at 12 hours none of the units
is less than 65% of labeled content at the
final test time.

L3 12 The average value of the 24 units (L1 + L2

+ L3) lies within each of the stated ranges
and is not less than the stated amount at the
final test time. At 3 hours not more than 2
of the 24 units are outside the range of
10% to 35% of labeled content, and these
two units must be within the range of 5%
to 45% of labeled content; at 9 hours not
more than 2 of 24 of the units are outside
the range of 45% to 95% of labeled con-
tent, and these two units must be within
the range of 35% to 100% of labeled con-
tent; at 12 hours not more than 2 of the 24
units are less than 65% of labeled content
at the final test time, and these two units
cannot be less than 60% of labeled content
at the final test time.

Test 4—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 4.

Medium, Apparatus, and Procedure—Proceed as directed under
Test 1.

Times: 4, 8, 12, and 24 hours.
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Tolerances—The percentages of the labeled amount of
C22H26N2O4S �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

4 between 10% and 25%
8 between 35% and 60%
12 between 55% and 80%
24 not less than 80%

Test 5—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 5.
Medium: 0.05 M phosphate buffer, pH 7.2; 900 mL.
Apparatus 2: 50 rpm.
Procedure—Proceed as directed under Test 1.
Times: 1, 3, and 8 hours.
Tolerances—The percentages of the labeled amount of

C22H26N2O4S �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

1 not more than 15%
3 between 45% and 70%
8 not less than 80%

Test 10—If the product complies with this test, the labeling in-
dicates that it meets USP Drug Release Test 10.
Medium: 0.05 M phosphate buffer, pH 6.5; 900 mL. Prepare the

buffer employing the following method. Dissolve 7.1 g of anhy-
drous dibasic sodium phosphate in 1000 mL of water, and adjust
with phosphoric acid to a pH of 6.5.
Apparatus 1: 100 rpm.
Procedure—Proceed as directed under Test 1.
Times: 1, 6, 9, and 24 hours.
Tolerances—The percentages of the labeled amount of C22H26

N2O4S �HCl dissolved at the times specified conform to Accep-
tance Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

1 not more than 10%
6 between 10% and 30%
9 between 34% and 60%
24 not less than 80%

FOR PRODUCTS LABELED FOR DOSING EVERY 24 HOURS—

Test 2—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 2.
Test 1 Medium, Apparatus, and Procedure—Proceed as directed

under.
Times: 1, 4, 10, and 15 hours.
Tolerances—The percentages of the labeled amount of

C22H26N2O4S �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

1 between 5% and 20%
4 between 30% and 50%
10 between 70% and 90%
15 not less than 80%

Test 3—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 3.
Medium: 0.1 N hydrochloric acid; 900 mL.
Apparatus 2: 100 rpm.
Times: 6, 12, 18, 24, and 30 hours.

Procedure—Determine the amount of C22H26N2O4S �HCl dis-
solved by employing UV absorption at the wavelength of maxi-
mum absorbance at about 237 nm on filtered portions of the
solution under test, suitably diluted with Dissolution Medium, if
necessary, in comparison with a Standard solution having a known
concentration of USP Diltiazem Hydrochloride RS in the sameMe-
dium.
Tolerances—The percentages of the labeled amount of C22H26N2

O4S �HCl dissolved at the times specified conform to Acceptance
Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

6 between 20% and 45%
12 between 25% and 50%
18 between 35% and 70%
24 not less than 70%
30 not less than 85%

Test 6—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 6.
Medium and Procedure—Proceed as directed under Test 1.
Apparatus 1: 100 rpm.
Times: 2, 4, 8, 12, and 16 hours.
Tolerances—The percentages of the labeled amount of C22H26N2

O4S �HCl dissolved at the times specified conform to Acceptance
Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

2 not more than 25%
4 between 25% and 50%
8 between 60% and 85%
12 not less than 70%
16 not less than 80%

Test 7—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 7.
Medium: pH 4.2 acetate buffer; 900 mL. Prepare the buffer by

employing the following method. Transfer 115 mL of acetic acid to
a 10-liter volumetric flask, dilute with water to volume, and mix
(Solution A). Transfer 165.4 g of anhydrous sodium acetate to a
10-liter volumetric flask, dilute with water to volume, and mix
(Solution B). Mix 4410 mL of Solution A with 1590 mL of Solu-
tion B. Adjust, if necessary, with the addition of Solution A or
Solution B to a pH of 4.2 + 0.05.
Apparatus 2: 100 rpm.
Times: 1, 4, 10, and 15 hours.
Procedure—Determine the amount of C22H26N2O4S �HCl dis-

solved by employing UV absorption at the wavelength of maxi-
mum absorbance at about 237 nm on filtered portions of the
solution under test, suitably diluted with Dissolution Medium, if
necessary, in comparison with a Standard solution having a known
concentration ofUSP Diltiazem Hydrochloride RS in the sameMe-
dium.
Tolerances—The percentages of the labeled amount of C22H26N2

O4S �HCl dissolved at the times specified conform to Acceptance
Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

1 not more than 10%
4 between 15% and 35%
10 between 65% and 85%
15 not less than 80%

Test 8—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 8.
Medium, Apparatus, and Procedure—Proceed as directed under

Test 1.
Times: 1, 4, 10, and 15 hours.
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Tolerances—The percentages of the labeled amount of
C22H26N2O4S �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

1 between 5% and 20%
4 between 30% and 50%
10 between 60% and 90%
15 not less than 80%

Test 9—If the product complies with this test, the labeling indi-
cates that it meets USP Drug Release Test 9.

NOTE—Perform the test separately in each of the two media.
Medium 1: 0.1 N hydrochloric acid; 900 mL.
Medium 2: simulated intestinal fluid TS, prepared without en-

zyme and adjusted to a pH of 7.5 + 0.1; 900 mL.
Apparatus 2: 75 rpm.
Time for Medium 1: 2 hours.
Times for Medium 2: 2, 12, 18, and 24 hours.
Procedure—Determine the amount of C22H26N2O4S �HCl dis-

solved by employing UV absorption at the wavelength of maxi-
mum absorbance at about 237 nm on filtered portions of the
solution under test, suitably diluted with the appropriate Dissolu-
tion Medium, if necessary, in comparison with a Standard solution
having a known concentration of USP Diltiazem Hydrochloride
RS in the same Medium.
Tolerances—The percentages of the labeled amount of

C22H26N2O4S �HCl dissolved at the times specified conform to Ac-
ceptance Table 1.

Time
(hours)

Amount dissolved
(Medium 1)

Amount dissolved
(Medium 2)

2 between 0% and 5% between 20% and 45%
12 between 35% and 55%
18 not less than 60%
24 not less than 80%

Test 11—If the product complies with this test, the labeling in-
dicates that it meets USP Drug Release Test 11.
Medium, Apparatus, and Procedure—Proceed as directed under

Test 3.
Times: 1, 6, 12, and 18 hours.
Tolerances—The percentages of the labeled amount of

C22H26N2O4S �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

1 not more than 10%
6 between 30% and 40%
12 between 36% and 58%
18 not less than 85%

Test 12—If the product complies with this test, the labeling in-
dicates that it meets USPDrug Release Test 12. Proceed as directed
for Extended-Release Articles—General Drug Release Standard
h724i.
Medium and Procedure—Proceed as directed under Test 1.
Apparatus 1: 100 rpm.
Times: 2, 8, 14, and 24 hours.

Tolerances—The percentages of the labeled amount of
C22H26N2O4S �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

2 not more than 20%
8 between 30% and 55%
14 not less than 65%
24 not less than 80%

Test 13—If the product complies with this test, the labeling in-
dicates that it meets USPDrug Release Test 13. Proceed as directed
for Extended-Release Articles—General Drug Release Standard
h724i.

Medium and Procedure—Proceed as directed under Test 1.
Apparatus 1: 100 rpm.
Times: 2, 8, 14, and 24 hours.
Tolerances—The percentages of the labeled amount of

C22H26N2O4S �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

2 not more than 20%
8 between 30% and 55%
14 between 60% and 80%
24 not less than 80%

~

Test 14—If the product complies with this test, the label-

ing indicates that it meets USP Drug Release Test 14. Pro-

ceed as directed for Extended-Release Articles—General

Drug Release Standard under the general chapter Drug Re-

lease h724i.

Medium, Apparatus, Times, and Procedure—Proceed as

directed under Test 3.

Tolerances—The percentages of the labeled amount of

C22H26N2O4S � HCl dissolved at the times specified con-

form to Acceptance Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

6 between 20% and 45%

12 between 25% and 50%

18 between 35% and 70%

24 not less than 70%

30 not less than 80%

~USP28
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BRIEFING

Dorzolamide Hydrochloride, USP 27 page 662 and page 99 of
PF 30(1) [Jan.–Feb. 2004]. It is proposed to specify the sample
weight to be used when performing the test for Water.

(PA6: L. Evans) RTS—40569-1

Change to read:
Water, Method I h921i: not more than 0.5%,
~

using 0.4 g.
~USP28

Change to read:
Limit of dorzolamide hydrochloride related compound A—
Mobile phase—Prepare a filtered and degassed mixture of tert-

butyl methyl ether, chromatographic n-heptane, acetonitrile, and
water (63:35:2:0.2). Make adjustments if necessary (see System
Suitability under Chromatography h621i).
System suitability solution—Transfer about 18 mg of USP Dor-

zolamide Hydrochloride RS and 2 mg of USP Dorzolamide Hydro-
chloride Related Compound A RS, each accurately weighed, to a
15-mL centrifuge tube, dissolve in 4 mL of 0.5 N ammonium hy-
droxide, add 4 mL of ethyl acetate, and mix. Separate the ethyl
acetate layer, and transfer to a 15-mL centrifuge tube. Add 4 mL
of ethyl acetate to the aqueous layer, mix, separate the ethyl acetate
layer, and combine it with the first extract. Evaporate the combined
organic layers to dryness on a water bath maintained at 508 under a
stream of nitrogen. Dissolve the residue in 3 mL of acetonitrile, add
3 drops of (S)-(–)-a-methylbenzyl isocyanate
~

[NOTE—Discard the reagent if it is colored.],
~USP28

and allow to react for 5 minutes on a water bath maintained at 508.
under a stream of nitrogen. [NOTE—Discard the solution if it is co-
lored.]
~

~USP28

Evaporate the mixture to dryness on a water bath maintained at 508
under a stream of nitrogen. Dissolve the residue in 10 mL of a mix-
ture of tert-butyl methyl ether, glacial acetic acid, and acetonitrile
(87:10:3).
Test solution—Transfer about 20 mg of Dorzolamide Hydro-

chloride, accurately weighed, to a 15-mL centrifuge tube, and pro-
ceed as directed for System suitability solution beginning with
‘‘dissolve in 4 mL’’.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L3. The flow rate
is about 2 mL per minute. Chromatograph the System suitability
solution, and record the peak responses
~

areas
~USP28

as directed for Procedure: the relative retention times are about 1.0
for dorzolamide and 1.5 for dorzolamide hydrochloride related
compound A; the resolution, R, between dorzolamide and dorzola-
mide hydrochloride related compound A is not less than 4.0; the
column efficiency
~

for the dorzolamide hydrochloride peak
~USP28

is not less than 6000
~

4000
~USP28

theoretical plates; the tailing factor is not more than 1.4; and the
relative standard deviation for replicate injections determined from
the dorzolamide peak is not more than 1.0%.

Procedure—Separately inject equal volumes (about 10 mL) of
the System suitability solution and the Test solution into the chro-
matograph, record the chromatograms, and measure the responses
for
~

areas of
~USP28

the major peaks. Calculate the percentage of dorzolamide hydro-
chloride related compound A in the portion of Dorzolamide
Hydrochloride taken by the formula:

C100(ri / rS),

in which C is the concentration, in mg per mL, of USP Dorzola-
mide Hydrochloride Related Compound A RS in the System suit-
ability solution; and ri and rS are the peak responses of dorzolamide
hydrochloride related compound A obtained from the Test solution
and the System suitability solution, respectively: not more than
0.5% is found.

~

100rI(rI + rS),

in which rI is the peak area of dorzolamide hydrochloride

related compound A obtained from the Test solution; and

rS is the peak area of dorzolamide hydrochloride obtained

from the Test solution: not more than 0.5% is found.
~USP28

Change to read:
Chromatographic purity—

~

Phosphate buffer,
~USP28

Solution A, Solution B, Mobile phase, and Chromatographic sys-
tem—Proceed as directed in the Assay.
Standard solution—Use the Standard preparation as prepared in

the Assay.
~

~USP28

Test solution—Use the Assay preparation.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard solution and
~

Inject a volume (about 10 mL) of
~USP28

the Test solution into the chromatograph, record the chromatogram,
and measure all of the peak responses.
~

areas.
~USP28

Calculate the percentage of each impurity in the portion of Dorzo-
lamide Hydrochloride taken by the formula:

10,000(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Dorzola-
mide Hydrochloride RS in the Standard solution; W is the weight,
in mg, of Dorzolamide Hydrochloride taken to prepare the Test
solution; ri is the peak response for each impurity obtained from
the Test solution; and rS is the peak response for dorzolamide ob-
tained from the Standard solution: not more than 0.1% of any im-
purity with a relative retention time of 0.92 is found; not more than
0.1% of any individual impurity is found; and not more than 0.3%
of total impurities is found.

~

100(ri / rs),
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in which ri is the peak area of each individual impurity ob-

tained from the Test solution; and rs is the sum of all the

peak areas obtained from the Test solution: not more than

0.1% of any individual impurity is found; and not more than

0.5% of total impurities is found.
~USP28

Change to read:
Assay—
Solution A
~

Phosphate buffer
~USP28

—Dissolve 3.7 g of potassium phosphate in 100 mL of a mixture
~

1000 mL
~USP28

of water. and acetonitrile (94:6).

~

Solution A—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (94:6).
~USP28

Solution B—Use acetonitrile.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard preparation—Dissolve suitable quantities of USP Dor-

zolamide Hydrochloride RS in Solution A to obtain a solution hav-
ing a known concentration of about 0.6 mg per mL.
Assay preparation—Transfer about 60 mg of Dorzolamide

Hydrochloride, accurately weighed, to a 100-mL volumetric flask,
dissolve in and dilute with Solution A to volume, and mix.
Chromatographic system (see Chromatographyh621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is about 1.5 mL per minute. The column temperature is maintained
at 358. The chromatograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0–15 100 0 isocratic
15–30 100?50 0?50 linear gradient
30–37 50?100 50?0 linear gradient
37–44 100 0 isocratic

Chromatograph the Standard preparation, and record the peak re-
sponses
~

areas
~USP28

as directed for Procedure: the column efficiency is not less than
6500 theoretical plates; the tailing factor is not less than 0.6 and
not more than 1.2; and the relative standard deviation for replicate
injections is not more than 1.0%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
~

areas
~USP28

for the major peaks. Calculate the quantity, in mg, of
C10H16N2O4S3 �HCl in the portion of Dorzolamide Hydrochloride
taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Dorzola-
mide Hydrochloride RS in the Standard preparation; and rU and rS
are the peak responses obtained from the Assay preparation and
the Standard preparation, respectively.

BRIEFING

Ephedrine Sulfate Oral Solution, USP 27 page 709. It is pro-
posed to revise the Identification test to eliminate an obsolete cross-
reference. The procedure and acceptance criterion are added to the
monograph.

(PA1: K. Russo) RTS—40737-1

Ephedrine Sulfate Oral Solution
(Monograph under this new title—to become official
June 1, 2005)
(Current monograph title is Ephedrine Sulfate Syrup)

Change to read:
Identification,
~

Angular rotation h781Ai—

Use
~USP28

the 0.1 N sulfuric acid extract of the chloroform solution obtained
as directed for Assay preparation: meets the requirements of Iden-
tification test C under Ephedrine Sulfate Injection
~

the angular rotation is levorotatory.
~USP28

BRIEFING

Felodipine Extended-Release Tablets, USP 27 page 778. It is
proposed to make several modifications to the Drug release test, in
accordance with validated procedures.

(BPC: M. Marques) RTS—40772-1

Change to read:
Drug release h724i—

Medium: pH 6.5, 0.1 M phosphate buffer with 1% of sodium
lauryl sulfate; 500 mL. (Transfer 206 mL of 1 M sodium phos-
phate, 196 mL of 0.5 M sodium phosphate, and 50.0 g of sodium
lauryl sulfate to a 5000-mL volumetric flask. Add approximately
4000 mL of water, and mix. If necessary, adjust with 1 N sodium
hydroxide to a pH of 6.5. Dilute with water to volume, and mix).

Apparatus 2: 50 rpm.
Times: 2, 6, and 10 hours.
Test preparation—Place each Tablet in a specially made quad-

rangular basket of stainless steel wire gauze, soldered in one of its
upper, narrow sides to the end of a steel rod (see Figure 1). Place
the tablet cover (C) in the horizontal diagonal of the basket. Put the
rod assembly up through the cover of the dissolution vessel, and fix
it by means of two teflon nuts, 3.2 cm from the center of the vessel.
Adjust the lower edge of the bottom of the basket to approximately
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1 cm above the top of the paddle blade (see Figure 2). Orient the
large side of the basket tangentially to the flow stream with the tab-
let standing on its edge. Filter a 10-mL portion of the solution un-
der test, obtained at each time interval, through a suitable filter.

Procedure—Determine the amount of C18H19Cl2NO4 dissolved
as directed in the Assay, making any necessary modifications.

~

Medium: pH 6.5 phosphate buffer with 1% of sodium

lauryl sulfate (Transfer 206 mL of 1 M monobasic sodium

phosphate monohydrate, 196 mL of 0.5 M dibasic sodium

phosphate anhydrous, and 50.0 g of sodium lauryl sulfate to

a 5000-mL volumetric flask. Add approximately 4000 mL

of water, and mix well. If necessary, adjust with 1 N sodium

hydroxide to a pH of 6.5. Dilute with water to volume, and

mix well.); 500 mL.

Apparatus 2: 50 rpm.

Times: 2, 6, and 10 hours.

Buffer solution—Prepare as directed in the Assay.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution, acetonitrile, and methanol (2:2.5:1). Make

adjustments if necessary (see System suitability under

Chromatography h621i).

Standard stock solution—Dissolve an accurately weighed

quantity of USP Felodipine RS in alcohol to obtain a solu-

tion having a known concentration of 0.25 mg per mL.

Standard solution—Dilute an accurately measured vol-

ume of the Standard stock solution, quantitatively and step-

wise, if necessary, with Medium to obtain a solution having

a known concentration of USP Felodipine RS equivalent to

the concentration that would result from about 60% dissolu-

tion of a single Tablet in 500 mL of Medium.

Test solution—Place each Tablet in a specially made

quadrangular basket of stainless steel wire gauze, soldered

in one of its upper, narrow sides to the end of a steel rod (see

Figure 1). Place the tablet cover in the horizontal diagonal

of the basket. Put the rod assembly up through the cover of

the dissolution vessel, and fix it by means of two teflon nuts,

3.2 cm from the center of the vessel, or by any other appro-

priate means. Adjust the lower edge of the bottom of the

basket to approximately 1 cm above the top of the paddle

blade (see Figure 2). Orient the large side of the basket tan-

gentially to the flow stream with the Tablet standing on its

edge. Pass a 10-mL portion of the solution under test, ob-

tained at each time interval, through a suitable filter.

Chromatographic system—Proceed as directed in the As-

say.

Procedure—Separately inject equal volumes (100 mL) of

the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the

areas for the major peaks. Calculate the quantity, in mg,

of felodipine (C18H19Cl2NO4) dissolved in the Medium by

the formula:

CD(rU / rS),

in which C is the concentration, in mg per mL, of USP Fe-

lodipine RS in the Standard solution; D is the dilution factor

used in preparing the Test solution; and rU and rS are the fe-

lodipine peak areas obtained from the Test solution and the

Standard solution, respectively.
~USP28

Tolerances—The percentages of the labeled amount of
C18H19ClNO4 dissolved at the times specified conform to Accep-
tance Table 1
~

under Drug Release h724i.
~USP28

Time (hours) Amount dissolved

2 between 10% and 30%
6 between 42% and 68%
10 not less than 75%
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Figure 1. Stationary Tablet Basket
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Figure 1. Stationary Tablet Basket
~USP28
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Figure 2. Drug Release Stationary Tablet Basket Configuration Diagram

BRIEFING

Fluorodopa F 18 Injection, USP 27 page 817. It is proposed to
specify the method to be used for determining Specific activity, add
a new Reference Standard for unlabeled L-fluorodopa, revise the
test for Radionuclidic identification, and change the upper limit
for pH. It is also proposed to add a new HPLC method in the test
for Radiochemical purity and a new test for Limit of organotin as a
new alternative synthetic route for determining Chemical purity. In
addition, editorial changes have been made in the test for Enantio-
meric purity.

(RMI: A. Wilk) RTS—40877-1

Change to read:

» Fluorodopa F 18 Injection is a sterile , isotonic
~

~USP28

aqueous solution, suitable for intravenous administra-
tion of 6-[18F]fluorolevodopa in which a portion of the
molecules are labeled with radioactive 18F (see Radio-
pharmaceuticals for Positron Emission Tomography—
Compounding h823i). It contains not less than 90.0

percent and not more than 110.0 percent of the labeled
amount of 18F expressed in MBq (or mCi) per mL at
the time indicated in the labeling. It may contain suit-
able preservatives and/or stabilizing agents.

Change to read:
Specific activity—not less than 3.7 6 103 MBq (100 mCi) per
mmol.

~

Mobile phase, Standard solution, Test solution, and

Chromatographic system—Proceed as directed in the test

for Radiochemical purity.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the concentration

of L-fluorodopa found, in mg per mL, in the Injection by

the formula:

C(rU / rS),
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in which C is the concentration of the Standard solution;

and rU and rS are the peak responses of the Test solution

and the Standard solution, respectively. Determine the con-

centration of fluorodopa F 18, in mCi per mL, as directed in

the Assay for radioactivity. Calculate the Specific activity by

dividing the result from the Assay (in mCi per mL) by the

concentration (in mg per mL): it is not less than 0.463 mCi

per mg of L-fluorodopa (3.7 6 103 MBq [100 mCi] per

mmol).
~USP28

Change to read:
USP Reference standards h11i—USP Endotoxin RS.
~

USP L-Fluorodopa RS.
~USP28

Change to read:
Radionuclidic identification (see Radioactivity h821i)—
A: Its half-life, determined using a suitable detector system, is

between 105 and 115 minutes.
B: Its gamma-ray spectrum is identical to that of a specimen of

18F in that it exhibits a major photopeak at 0.511 MeVand possibly
a sum peak of 1.022 MeV dependent on geometry and detector ef-
ficiency.

~

B: Radiochemical identity—The retention time of the

major peak in the chromatogram of the Test solution corre-

sponds to that in the chromatogram of the Standard solu-

tion, as obtained in the test for Radiochemical purity.
~USP28

Change to read:
pH h791i: between 4.0 and 5.0
~

5.5.
~USP28

Change to read:
Radiochemical purity—[NOTE—This article may be synthesized
by different methods and processes and may, therefore, contain dif-
ferent impurities. It may be necessary to use additional validated
limit tests relevant to the synthetic procedure used to ensure radio-
chemical purity of the final product.]
Mobile phase—Prepare a filtered and degassed mixture of

83.5% of a solution containing 100 mM sodium phosphate, 2.6
mM sodium 1-octanesulfonate, and 0.1 mM edetate disodium
and 16.5% of methanol. Carefully adjust with phosphoric acid to
a pH of 3.3 + 0.2. Retention times will vary drastically with sol-
vent pH. At pH 3.5, the observed retention time is about 6.0 min-
utes. Make adjustments if necessary (see System Suitability under
Chromatography h621i).
Test preparation—Use Injection appropriately diluted with

water, such that it provides a count rate of about 5 6 105 counts
per minute.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a radioactivity detector
and a 4.6-mm 6 25-cm column that contains 5-mm packing L1.
The flow rate is about 1 mL per minute.

Procedure—Inject about 50 mL of the Test preparation into the
chromatograph, record the chromatogram, and measure the areas
for all radioactivity peaks. The radioactivity recorded for the main
peak at a retention time of about 6 minutes is not less than 95% of
the total radioactivity injected. For simultaneous analysis of chem-
ical purity, a variable wavelength UV detector, operating in the
range of 260 to 290 nm, is coupled to the system.

~

Mobile phase—Prepare a filtered and degassed mixture

of 0.1% acetic acid and methanol (97:3).

Standard solution—Dissolve an accurately weighed

quantity of USP L-Fluorodopa RS in 10 mmol of pH 4.5 so-

dium acetate buffer and dilute quantitatively, and stepwise if

necessary, with the same buffer to obtain a solution having a

known concentration of about 0.1 mg per mL.

Test solution—Use the Injection diluted with water such

that it provides a count rate of about 5 6 105 counts per

minute.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 4.6-mm6 30-

cm column that contains packing L1, a radioactivity detec-

tor, and a variable wavelength UV detector operating in the

range of 260 to 290 nm. The flow rate is about 0.8 mL per

minute. Chromatograph the Test solution, and record the

peak responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than 2.0%.

Procedure—Prepare a mixture of the Test solution and the

Standard solution and inject it (about 50 mL) into the chro-

matograph, record the chromatograms, and measure the

areas for both the radioactive and nonradioactive peaks.

The ratio and injected volume may be adjusted to obtain

suitable detection system sensitivity. The radioactivity of

the major peak is not less than 90% of the total radioactivity

measured, and no individual radiochemical impurity is more

than 2%. The retention time of the major peak in the chro-

matogram of the Test solution corresponds to that in the

chromatogram of the Standard solution. [NOTE—The typi-

cal retention time for fluorodopa is about 6 minutes. Reten-

tion times are very sensitive to the pH of the solvent.]
~USP28
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Change to read:
Chemical purity—This article may be synthesized by different
methods and processes and, therefore, contains different impuri-
ties. It is necessary to demonstrate the absence or lack of physio-
logical effect of any unlabeled starting ingredients or by-products
formed during the reaction and reagent chemicals employed in the
synthetic process that may be present, by the use of one or more
validated limit tests using known analytical techniques (see Proce-
dure in the test for Radiochemical purity).
~

The methods and limits described in this section relate to

potential impurities associated with commonly used meth-

ods of synthesis for Fluorodopa F 18 Injection. If methods

of synthesis are used that may result in different impurities,

the presence of unlabeled ingredients, reagents, and by-pro-

ducts specific to the process must be controlled and then po-

tential for physiological or pharmacological effects must be

considered.

LIMIT OF ORGANOTIN (to be determined if tin-containing

starting materials or reagents are used in the synthesis)—

Mobile phase—Prepare a filtered and degassed 5 mmol

solution of morin in a mixture of acetic acid, methanol, ace-

tonitrile, and toluene (5:2:2:91).

Standard solution—Prepare a mixture of 10 mmol each of

dimethyltin dibromide and trimethyltin bromide in alcohol.

Test solution—Use the Injection.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a fluorescence

detector (excitation at 420 nm and detection at 500 nm)

and a 4.6-mm 6 25-cm column that contains packing

L32. The flow rate is about 1 mL per minute.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. The volume of Injection in the Standard

solution and the Test solutionmay be adjusted to obtain suit-

able detection system sensitivity. Calculate the concentra-

tion, in mg per mL, of dimethyltin and trimethyltin in the

portion of Injection taken by the formula:

C(rU / rS),

in which C is the concentration, in mg per mL, of the rele-

vant organotin compound in the Standard solution; and rU

and rS are the peak responses obtained from the Test solution

and the Standard solution, respectively: not more than 0.5

mg per mL of dimethyltin and trimethyltin is found.
~USP28

LIMIT OF MERCURY (to be determined if mercury-containing
starting materials or reagents are used in the synthesis)—[Cau-
tion—Because of the toxic nature of mercury vapor, great care
must be taken to avoid inhaling it. A bypass has been included
in the system, therefore, either to vent the mercury vapor into an
exhaust hood or pass the vapor through some absorbing media
such as a solution containing equal volumes of 0.1 M potassium
permanganate and dilute sulfuric acid (1 in 10).]

Apparatus—Use a flameless atomic absorption spectrophotom-
eter for measuring radiation at 253.7 nm emitted by mercury vapor.

Stannous chloride suspension—Add 25 g of stannous chloride
to 250 mL of 0.5 N sulfuric acid. This mixture is a suspension
and is to be stirred continuously during use.

Sodium chloride–hydroxylamine hydrochloride solution—Dis-
solve 12 g of sodium chloride and 12 g of hydroxylamine hydro-
chloride in water, dilute with water to 100 mL, and mix.

Mercury stock solution—Dissolve 135.4 mg of mercuric chlo-
ride, accurately weighed, in 75 mL of water. Add 10 mL of nitric
acid, dilute with water to 100.0 mL, and mix. Each mL of this solu-
tion contains 1 mg of mercury.

Mercury standard solution—Before using, make successive di-
lutions of the Mercury stock solution with water to obtain a Mer-
cury standard solution containing 0.1 mg per mL.

Calibration—To six 300-mL, glass-stoppered bottles transfer,
respectively, 0-, 0.5-, 1.0-, 2.0-, 5.0-, and 10.0-mL aliquots of
the Mercury standard solution containing 0 mg to 1.0 mg of mer-
cury. To each bottle add water to make 100 mL, mix, and add 5 mL
of sulfuric acid and 2.5 mL of nitric acid. Add 15 mL of potassium
permanganate solution (1 in 20). Allow to stand for 15 minutes.
Add 8 mL of potassium persulfate solution (1 in 20), and heat in
a water bath at 958 for 2 hours. Cool, and add 6 mL of Sodium
chloride–hydroxylamine hydrochloride solution to reduce the ex-
cess permanganate. When the solution has been decolorized, wait
for 30 seconds and add 5 mL of Stannous chloride suspension. Im-
mediately attach the flask to the aeration apparatus to form a closed
system. Allow the sample to stand without manual agitation. The
circulating pump, previously adjusted to a rate of 1 L per minute, is
allowed to run continuously. The absorbance will increase and
reach a maximum within 30 seconds. As soon as the recorder
pen levels off, in about 1 minute, open the bypass valve and con-
tinue the aeration until the absorbance returns to its minimum val-
ue. Close the bypass valve, remove the stopper and frit from the
bottle, and continue the aeration. Plot a standard curve of the peak
height versus micrograms of mercury.

Test preparation—Transfer 1.0 mL of Injection to a 300-mL,
glass-stoppered bottle, and proceed as directed under Calibration,
beginning with ‘‘To each bottle add water’’. Measure the absor-
bance of the solution, and determine the quantity, in mg, of mercury
in the Test preparation from the standard curve: not more than 0.5
mg is found.
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Change to read:
Enantiomeric purity—Inject a suitable volume of Injection into a
high-pressure liquid chromatograph equipped with a chiral ligand
exchange 4.6-mm 6 25-cm column that contains packing L32.
The Mobile phase is a mixture of 100 mM monobasic potassium
phosphate and 2 mM cupric sulfate (1:1) adjusted to a pH of 4.6.
The flow rate is about 1 mL per minute. The capacity factors, k, are
2.1 and 7.3 for the D- and L-isomers, respectively. The radioactivity
of the L-isomer is not less than 95% of the total radioactivity mea-
sured.

~

Mobile phase—Prepare a filtered and degassed mixture

of 100 mmol of monobasic potassium phosphate and 2

mmol of cupric sulfate (1:1). Adjust to a pH of 4.6. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard solution—Use the Standard solution as directed

under Radiochemical purity.

Test solution—Use the Injection.

Chromatographic system (see Chromatographyh621i)—

The liquid chromatograph as directed under Radiochemical

purity is equipped with a 4.6-mm 6 25-cm column that

contains packing L32. The flow rate is about 1 mL per min-

ute. Chromatograph the Standard solution, and record the

peak responses as directed for Procedure: the capacity fac-

tors, k’, for the D- and L-isomers are not less than 2.1 and

7.3, respectively.

Procedure—Prepare a mixture of the Test solution and the

Standard solution, and inject it (about 50 mL) into the chro-

matograph, record the chromatograms, and measure the

areas for both the radioactive and nonradioactive peaks.

The ratio and injected volume may be adjusted to obtain

suitable detection system sensitivity. The radioactivity of

the L-isomer is not less than 95%.
~USP28

BRIEFING

Flurandrenolide Lotion, USP 27 page 832. It is proposed to
change the title of this monograph to Flurandrenolide Topical
Emulsion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40784-1

Flurandrenolide Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Flurandrenolide Topical Emulsion

BRIEFING

Flurandrenolide Topical Emulsion—See briefing under Am-
photericin B Lotion.

(NL: C. Barnstein) RTS—40784-1

Add the following:

~Flurandrenolide Topical Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Flurandrenolide Lotion)

» Flurandrenolide Topical Emulsion contains not

less than 90.0 percent and not more than 110.0

percent of the labeled amount of C24H33FO6.

Packaging and storage—Preserve in tight containers, pro-

tected from heat, light, and freezing.

USP Reference standards h11i—USP Flurandrenolide

RS.

Identification—It responds to the Identification test under

Flurandrenolide Cream.
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Microbial limits h61i—It meets the requirements of the

tests for absence of Staphylococcus aureus and Pseudomo-

nas aeruginosa.

Minimum fill h755i: meets the requirements.

pH h791i: between 3.5 and 6.0, determined in a 1 in 10 di-

lution of the Topical Emulsion in water containing 0.30 mL

of saturated potassium chloride solution per 100 mL.

Assay—

Methanolic sodium chloride, Mobile phase, Internal

s t andard so lu t i on , S tandard prepara t i on , and

Chromatographic system—Prepare as directed in the Assay

under Flurandrenolide Cream.

Assay preparation—Transfer an accurately weighed por-

tion of Topical Emulsion, calculated from the density to

contain about 500 mg of flurandrenolide, to a separator. (De-

termine the density by taring a 100-mL volumetric flask

containing 50.0 mL of water, adding approximately 25 g

of well-shaken Topical Emulsion, and again weighing, then

carefully adjusting the contents of the volumetric flask with

water from a buret to volume, and finally calculating the

density taken by the formula:

A/B,

in which A is the weight, in g, of the Topical Emulsion ta-

ken; and B is 50.0 mL minus the volume, in mL, of water

necessary to adjust the contents of the volumetric flask to

volume.) Proceed as directed for Assay preparation in the

Assay under Flurandrenolide Cream, beginning with

‘‘Add 50 mL of hexane and 25 mL of Methanolic sodium

chloride.’’

Procedure—Proceed as directed in the Assay under Flur-

andrenolide Cream. Calculate the quantity, in mg, of

C24H33FO6 in each mL of the Topical Emulsion taken by

the formula:

10C(D/W)(RU /RS),

in which C is the concentration, in mg per mL, of USP Flur-

andrenolide RS in the Standard preparation; D is the den-

sity of the Topical Emulsion; W is the weight, in g, of

Topical Emulsion taken; and RU and RS are the peak re-

sponse ratios obtained from the Assay preparation and the

Standard preparation, respectively.
~USP28

(Official July 1, 2007)

BRIEFING

Flurazepam Hydrochloride, USP 27 page 833. It is proposed
to correct the Definition of the monograph to specify that the Assay
limits apply on the anhydrous basis, not the dried basis.

(PA3: S. Salado) RTS—40839-1

Change to read:

» Flurazepam Hydrochloride contains not less than
99.0 percent and not more than 101.0 percent of
C21H23ClFN3O � 2HCl, calculated on the dried
~anhydrous

~USP28

basis.

BRIEFING

Graftskin, page 1804 of PF 28(6) [Nov.–Dec. 2002]. On the
basis of comments received, this proposed new monograph is
being revised to clarify the use of the USP Graftskin Reference
Photomicrographs in performing the test for Histological charac-
terization. Furthermore, the system suitability requirements of the
Gene expression profile test are being revised to be more descrip-
tive. Comments on this proposed monograph are encouraged and
should be directed to the attention of the USP Expert Committee on
Gene Therapy, Cell Therapy, and Tissue Engineering.

(GCT: I. DeVeau) RTS—40842-1
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Add the following:

~Graftskin

» Graftskin1 is a living, bilayered skin substitute

derived from neonatal foreskins manufactured un-

der Class 100 sterile conditions. The upper, epi-

dermal layer is formed by human keratinocytes

and has a well-differentiated stratum corneum.

The inner, dermal layer is composed of human fi-

broblasts in a bovine Type I collagen lattice.

Graftskin does not contain Langerhans cells, mel-

anocytes, macrophages, lymphocytes, blood ves-

sels, hair follicles, or any other epidermally-

derived components. The fibroblast and keratino-

cyte cell banks from which Graftskin is derived

test negative for human and animal viruses, retro-

viruses, bacteria, fungi, yeast, mycoplasma, and

tumorigenicity. The cell banks are also tested for

normal human karyology and isoenzymes. The fi-

nal product is tested for morphology, cell viability,

and physical container integrity. Used tissue cul-

ture media are tested for mycoplasma and sterility.

All materials derived from bovine sources origi-

nate from countries free of bovine spongiform en-

cephalopathy.

Packaging and storage—Graftskin is aseptically packaged

in a Class 100 environment in single-use containers that pre-

serve cell viability and product integrity. Store at controlled

room temperature for no longer than 5 days, and do not sub-

ject to freezing temperatures. The atmosphere within the

package contains air enriched with 10% carbon dioxide.

The device is translucent and off-white in color. The upper,

or epidermal surface, is dull with small irregularities result-

ing from the cornification of keratinocytes, while the bottom

surface is smooth and shiny in appearance. The device is

packaged so that the dermal (glossy layer) is closest to the

agarose-based nutrient medium. The packaging permits

easy observation of the medium and provides ready access

to the Graftskin when needed. The medium contains all of

the required nutrients for the living cell components of

Graftskin, plus an appropriate, nontoxic, pH-sensitive dye

to indicate package breaches or microbial contamination.

The medium should appear pink (pH 6.8–7.7) when com-

pared to the enclosed pH color chart.

Labeling—Label it to indicate the dimensions of the en-

closed Graftskin, the expiry date, required storage condi-

tions, and the lot number. The label indicates that the

enclosed Graftskin and surrounding medium are to be ex-

amined for signs of contamination or deterioration. The la-

bel also contains a pH color code to be used for

determination of the acceptability of the pH of the Graftskin

medium. The label cautions that Graftskin is not to be used

if the package shows signs of damage or microbial contam-

1 Four tests for Graftskin are specified: Histological charac-
terization, Gene expression profile, Barrier integrity assess-
ment, and Metabolic activity assessment. The histological
examination of the 3-dimensional organotypic structure de-
monstrates control of the Graftskin manufacturing process
and shows a bilayered construct with a dermal matrix, dif-
ferentiated epidermis, and developed stratum corneum. Ref-
erence photomicrographs, representing examples of both
passing and failing Graftskin units, are specified to assist
in ascertaining quality. PCR analysis of the gene expression
profile of a finished Graftskin unit demonstrates that its ker-
atinocytes and fibroblasts are producing cytokines that have
been documented to influence wound healing. The test also
demonstrates cell purity. Graftskin is positive for the gene
expression of Interleukin-1a, Platelet-derived growth fac-
tor, and Transforming growth factor-b1. Graftskin is nega-
tive for the gene expression of Interleukin-4, which is
produced neither by fibroblasts nor keratinocytes. Glyceral-
dehyde-3-phosphate dehydrogenase is run with this assay as
a housekeeping gene, and Graftskin is positive for the ex-
pression of this gene. The Barrier integrity assessment de-
monstrates the presence of a stratum corneum and the
functionality of the epithelium in Graftskin. The purpose
of theMetabolic activity assessment is to demonstrate cellu-
lar viability of the article.
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ination. Label it to indicate that sterile techniques are to be

used in handling Graftskin and that cytotoxic agents are not

to be used. Label it to indicate the time frame for use after

package opening.

USP Reference standards h11i—USP Graftskin Photomi-

crographs RS.

USP Authentic Visual References h11i—USP Graftskin

Reference Photomicrographs. [NOTE—These 10 photomi-

crographs represent examples of both passing and failing

Graftskin units. They are specified to assist in ascertaining

histological quality.]

Histological characterization—

SOLUTION PREPARATIONS—

2.0 M Monobasic potassium phosphate—Dissolve 13.61

g of anhydrous monobasic potassium phosphate in 50 mL of

water.

2.0 M Dibasic potassium phosphate—Dissolve 17.42 g of

anhydrous dibasic potassium phosphate in 50 mL of water.

Phosphate-buffered saline solution (pH 7.1–7.5)—Com-

bine 3.6 mL of 2.0 M Monobasic potassium phosphate,

16.4 mL of 2.0 M Dibasic potassium phosphate, 8 g of so-

dium chloride, and 1 L of water. Mix thoroughly.

0.3% Acid alcohol—To 100 mL of 70% alcohol, add 0.3

mL of hydrochloric acid, and mix.

Hematoxylin-alcohol solution—Dissolve 2.5 g of hema-

toxylin in 25.0 mL of dehydrated alcohol, with heating.

Potassium alum solution—Dissolve 50.0 g of potassium

alum in 500 mL of water, with heating.

Hematoxylin staining solution—Mix Hematoxylin-alco-

hol solution and Potassium alum solution, and heat to boil-

ing as rapidly as possible with constant stirring. Do not heat

for more than 1 minute. Slowly add 0.185 g of sodium io-

date, and reheat to a simmer until the solution becomes a

deep purple. Remove from the heat, and quickly cool. Filter

daily before use.

Bluing agent—Dissolve 200 mg of sodium bicarbonate

and 40 mg of lithium carbonate in 63 mL of water and 37

mL of methanol, and mix.

Eosin solution—Dissolve 1 g of eosin Y in 100 mL of al-

cohol. Filter daily before use.

TISSUE PREPARATION—Remove three 2-cm diameter cir-

cular sections from every 30 cm2 section of Graftskin (not

less than 30% of the total unit area), using the appropriate

size biopsy punch. Cut with a circular rocking motion to

prevent crushing the tissue. Immerse the sections in 3.7%

dimethoxymethane for 30 minutes, using a gentle rocking

motion. Remove the sections, and lay on a cutting surface,

dermal side (glossy side) down. Cut an approximately 3-mm

wide strip through the center of the specimen, using a new,

single-edged, razor blade. Place the strips in a histological

microwave cassette, using suitable biopsy pads pre-mois-

tened with Phosphate-buffered saline solution (pH 7.1–

7.5) to hold the strips in place. Insert the cassette into a his-

tological microwave processing rack, place the rack inside a

suitable microwave container, and add sufficient Phosphate-

buffered saline solution (pH 7.1–7.5) to completely cover

the rack. Place the container in a microwave oven suitable

for histological work2, and heat for 4 minutes at 558. Re-

move the Phosphate-buffered saline solution (pH 7.1–

7.5), and add enough dehydrated alcohol to completely cov-

er the rack. Return the container to the microwave oven, and

heat for 4 minutes at 678. Remove the alcohol, and add en-

ough dehydrated isopropyl alcohol to completely cover the

rack. Return the container to the microwave oven, and heat

for 4 minutes at 748. Remove the isopropyl alcohol, and add

enough suitable grade paraffin3 that has been melted and

held at 848 prior to use, to completely cover the rack. Return

2 A microwave oven suitable for histological preparation
can be obtained from Energy Beam Sciences, Inc., 11
Bowles Road, P.O. Box 468, Agawam, MA.
3 A suitable paraffin for use is Accumate2 Tissue Embed-
ding/Infiltration Medium, which can be obtained from Sig-
ma Diagnostics, 545 S. Ewing Ave., St. Louis, MO 63103.
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the container to the microwave oven, and heat for 7 minutes

at 848. Remove the histological microwave cassette from

the container and rack while the paraffin is still melted,

and disassemble, discarding the biopsy pads. Fill preheated

embedding molds with molten paraffin4 heated to 608, and

place on top of a preheated warming platform that is de-

signed for histological work. Using forceps, remove the

Graftskin specimens from the cassette, and place the speci-

mens in individual molds. Orient the specimens in the molds

to enable cutting of a cross or longitudinal section. Cool the

paraffin by sliding the mold down the platform to its cool

side until the paraffin has solidified. Maintain the specimen

orientation with forceps during cooling, removing the for-

ceps when the paraffin becomes translucent. Slide the paraf-

fin block onto a histological cold plate to rapidly cool the

block. Trim the paraffin block with a new single-edged razor

blade to form a rectangle or slight trapezoid to within 5 mm

of the tissue mass, if necessary. Cool the block at 48 for 15 to

30 minutes, and clamp the paraffin block into the block

holder of the microtome. Fill a histological tissue-flotation

water bath with fresh water, add an appropriate amount of a

suitable histological adhesive5, and heat to a temperature 58

lower than the melting point of the paraffin. Properly mount

the paraffin block into a microtome, adjusting as necessary.

Set the microtome to make 5-mm thick cuts with a blade an-

gle of 5 + 28. Insert into the knife holder a sharp stainless

steel microtome knife that has been properly honed or a new

disposable microtome knife, and cut a ribbon that contains 6

to 10 sections of Graftskin. Pick up the ribbon with forceps,

and stretch it across the tissue-flotation water bath. Separate

2 to 3 adjacent sections from the ribbon on the water bath.

The selected sections should not be compressed, wrinkled,

or scratched. Pick up the selected sections by dipping a mi-

croscope slide into the water bath under the floating sec-

tions, and gently lift the slide out of the water. Allow the

mounted sections to air-dry completely, or dry the slide in

a 608 oven for 1 hour. The microscope slide with affixed tis-

sue is sequentially immersed in 3 changes of a suitable his-

tological, aliphatic xylene substitute6, 5 minutes per step,

followed by two changes of dehydrated alcohol, 3 minutes

per step. Sequentially immerse the slide in alcohol (for 3

minutes), running water rinse (3 minutes), Hematoxylin

staining solution (6 minutes), running water rinse (7 min-

utes), 0.3% Acid alcohol (6 seconds), running water rinse

(5 minutes), Bluing agent (1 second), running water rinse

(5 minutes), Eosin solution (2 minutes), 2 changes of alco-

hol (3 minutes each step), 4 changes of dehydrated alcohol

(3 minutes each step), and 4 changes of a suitable histologi-

cal xylene substitute (3 minutes each step). Adjust the above

immersion times as needed to suitably stain the tissue. Re-

move the slide from the last histological xylene substitute

wash, and blot dry the back of the slide. Do not allow the

tissue to dry. Affix a coverslip over the tissue, using a suit-

able coverslip mountant.

MICROSCOPIC SPECIFICATIONS—A light microscope with

46, 106, 206, and 406 objectives installed in a revol-

ving nosepiece; a 106 widefield ocular with 19 to 10 mm

per 100 microdisk reticle installed; and a 106 widefield

ocular with grid reticle installed.

MICROSCOPIC AND MORPHOLOGICAL CHARACTERISTICS—

Score the 3 Graftskin sections for epidermal and dermal as-

pects using the light microscope. Slides from each of the

sections taken should be evaluated. The aspect values for

each section should be averaged (n = 3) to determine the

4 A suitable paraffin for use is Paraplast1X-Tra Tissue Em-
bedding Medium ASTM, melting point 508 to 548, which
can be obtained from Fisher Scientific, 200 Park Ln, Pitts-
burgh, PA 15275.
5 A suitable histological adhesive for use is Histoslide1

Adhesive, which can be obtained from Poly Scientific R
& D Corp., 70 Cleveland Ave., Bay Shore, NY 11706-1282.

6 A suitable histological xylene substitute can be obtained
from Shandon, Inc., 171 Industry Drive, Pittsburgh, PA
15275.
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overall aspect score for the Graftskin unit. When examined

microscopically, Graftskin shows a bilayered construct re-

sembling the epidermal and dermal layers of human skin.

Graftskin meets the following requirements for epidermal

and dermal aspects of the device, using USP Graftskin

Photomicrographs RS of passing and failing articles for

comparison. Using USP Graftskin Reference Photomicro-

graphs of passing and failing articles for comparison, Graft-

skin meets the requirements for epidermal aspects,

including epidermal coverage, epidermal development,

and keratinocyte aspect, and meets the requirements for der-

mal aspects, including dermal matrix thickness, fibroblast

density, and matrix aspect, as described below.

Epidermal aspects (see USP Graftskin Reference

Photomicrograph 1 for an example of a passing unit)—

Epidermal coverage—Ninety-five percent or more of

the dermal matrix present on the slide is covered with epi-

dermal keratinocytes.

Epidermal development—Seventy percent or more of

the Graftskin epithelium is composed of 3 distinct cell layers

(see USP Graftskin Reference Photomicrograph 2 for an ex-

ample of a failing unit). The basal cell layer of the epithe-

lium is at least 1-cell thick, consisting of keratinocytes with

a cuboidal-columnar shape (see USP Graftskin Reference

Photomicrograph 3 for an example of a failing unit). The

suprabasal layer is composed of stratified cells and is at least

5-cells thick. Suprabasal cells closest to the basal layer are

cuboidal in shape; cells become progressively stratified the

closer they are to the uppermost, squamous cell layer. The

squamous cell layer on the apical surface is cornified and at

least 1-cell thick (see USP Graftskin Reference Photomicro-

graph 4 for an example of a failing unit). The uppermost cell

layer of the epithelium is analogous to the stratum corneum

of human skin and is composed of one or more rows of flat,

scaly cells that are nonliving and keratinized (see USP

Graftskin Reference Photomicrograph 5 for an example of

a failing unit).

Keratinocyte aspect—Ninety-five percent or more of the

basal keratinocytes have basophilic cytoplasm that have

neither distinct vacuoles nor are necrotic (see USP Graftskin

Reference Photomicrograph 6 for an example of a failing

unit). Eighty percent or more of suprabasal cells (excluding

those in the upper 20% of the cell layer closest to the squa-

mous layer) have basophilic cytoplasm. Furthermore, these

basophilic suprabasal cells do not have distinct vacuoles and

are neither necrotic nor keratinized (see USP Graftskin Ref-

erence Photomicrographs 7 and 8 for examples of failing

units).

Dermal Aspects (see USP Graftskin Reference

Photomicrograph 1 for an example of a passing unit)—Five

randomly selected fields per slide will be evaluated for der-

mal matrix thickness and fibroblast density. The 5 fields will

be averaged to obtain the final value for each section.

Dermal matrix thickness—The Graftskin dermal layer

is not less than 40-mm thick and is composed of several rows

of flat dermal cells.

Fibroblast density—The dermal matrix contains an aver-

age of at least 4 nonpyknotic nuclei present per microscopic

field (field = 20 grid squares of reticle when using the 106

widefield ocular and 406 objective).

Matrix aspect—At least 95% of the dermal matrix col-

lagen stain uniformly with no large holes or inclusions pre-

sent (see USP Graftskin Reference Photomicrographs 9 and

10 for examples of failing units).
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Gene expression profile—

RNA extraction solution—Use an aqueous phenol and

guanidine isothiocyanate solution suitable for RNA extrac-

tion.7

DEPC-treated water—Add 0.2 mL of diethylpyrocarbo-

nate (DEPC) to 100 mL of sterile purified water, shake vig-

orously, and allow to stand for at least 12 hours. Autoclave

the resulting solution for 15 minutes, using the liquid cycle,

to inactivate residual DEPC. Prepare fresh as needed.

5X Reaction buffer—Prepare a solution of potassium

chloride, magnesium chloride, and tris(hydroxymethyl)ami-

nomethane hydrochloride having concentrations of 375

mM, 15 mM, and 250 mM, respectively. Adjust to a pH

of 8.3.

10X Reaction buffer—Prepare a solution of potassium

chloride and tris(hydroxymethyl)aminomethane hydro-

chloride having concentrations of 500 mM and 100 mM, re-

spectively. Adjust to a pH of 8.3.

Oligo-deoxythymidine solution—Prepare a 20 mM oligo-

deoxythymidine (primer length: 18) solution using a suit-

able buffer.8

dNTP solution I—Using a suitable buffer8, prepare a solu-

tion of deoxyadenosine triphosphate, deoxyguanosine tri-

p h o s p h a t e , d e o x y c y t i d i n e t r i p h o s p h a t e , a n d

deoxythymidine triphosphate in which the concentration

of each component is 10 mM.

dNTP solution II—Prepare a solution, in water, of deox-

yadenosine triphosphate, deoxyguanosine triphosphate,

deoxycytidine triphosphate, and deoxythymidine tripho-

sphate, in which the concentration of each component is

10 mM.

Ribonuclease inhibitor solution—Prepare a solution con-

taining 40 units of ribonuclease inhibitor per mL of a suit-

able buffer.8

Reverse transcriptase solution—Prepare a solution con-

taining 200 units of reverse transcriptase per mL of a solu-

tion of sodium chloride, edetate disodium, dithiothreitol,

nonylphenol polyoxyethylene ether, glycerin, and tris(hy-

droxymethyl)aminomethane hydrochloride having concen-

trations of 0.1 M, 0.1 M, 1.0 M, 0.01%, 50%, and 200

mM, respectively. Adjust to a pH of 7.5.

DNA primer pairs—Prepare individual 20 mM solutions

of the following DNA primer pairs9using deoxyribonu-

clease- and ribonuclease-free water.

Transforming growth factor b—

TGFb 1-3’ agg ctc caa atg tag ggg cag g

TGFb 1-5’ gcc ctg gac acc aac tat tgc t

Interleukin-1a—

IL1a-3’ tag tgc cgt gag ttt ccc aga aga

aga gga gg

IL1a-5’ caa gga gag cat ggt ggt agt

agc aac caa cg

Interleukin-4—

IL4-3’ acg tac tct ggt tgg ctt cct tca

cag gac ag

IL4-5’ cgg caa ctt tga cca cgg aca

caa gtg cga ta

7 A suitable RNA extraction solution is Trizol1 reagent,
which can be obtained from Invitrogen Corp., 1600 Faraday
Ave., P.O. Box 6482, Carlsbad, CA 92008.
8 A suitable buffer can be obtained from the RT-for-PCR
Kit, BD Biosciences Clontech, 1020 East Meadow Circle,
Palo Alto, CA 94303-4230.

9 Suitable DNA primer pairs can be obtained from BD Bios-
ciences Clontech, 1020 East Meadow Circle, Palo Alto, CA
94303-4230
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Platelet-derived growth factor A—

PDGF-A-3’ ctg ctt cac cga gtg cta caa tac

ttg ct

PDGF-A-5’ aga agt cca ggt gag gtt aga

gga gca t

Glyceraldehyde-3-phosphate dehydrogenase—

G3PDH-3’ cat gtg ggc cat gag gtc cac

cac

G3PDH-5’ tga agg tcg gag tca acg gat

ttg gt

DNA polymerase solution—Prepare a solution containing

5 units of deoxyribonucleic acid polymerase per mL of a

solution of potassium chloride, edetate disodium, dithio-

threitol, polyoxyethylene(20) sorbitan monolaurate, nonyl-

p h e no l p o l yoxy e t h y l e n e e t h e r , g l y c e r i n , a n d

tris(hydroxymethyl)aminomethane hydrochloride, having

concentrations of 100 mM, 0.1 mM, 1 mM, 0.5%, 0.5%,

50%, and 20 mM, respectively. Adjust to a pH of 8.0.

RNA Extraction Procedure—Remove three 2-cm dia-

meter circular sections from every 30 cm2 of Graftskin

(not less than 30% of the total unit area), using the appro-

priate size biopsy punch. Transfer each piece of tissue to in-

dividual polypropylene microcentrifuge tubes. Add 1.0 mL

of RNA extraction solution to each tube, homogenize by re-

petitive pipetting, and incubate the samples for 5 minutes at

room temperature. To each tube add 0.2 mL of chloroform,

mix on a vortex mixer, and centrifuge at 12,000 g for 15

minutes at 28 to 88. Transfer the upper, aqueous phase to a

second tube, add 0.5 mL of isopropanol, and incubate for 30

minutes to overnight at –208. Centrifuge at 12,000 g for 15

minutes, discard the supernatants by aspiration, and add

75% alcohol to each pellet. Mix the sample on a vortex mix-

er, centrifuge at 12,000 g for 2 minutes, and discard the

supernatants by aspiration without disturbing the RNA pel-

lets. Recentrifuge at 12,000 g for 2 minutes, and remove the

remaining supernatants with a small-volume (20 mL or

smaller capacity) micropipette. Air-dry the pellets for 5 min-

utes at room temperature by keeping the microcentrifuge

cap off, and resuspend each pellet in 50 mL ofDEPC-treated

water. Bring absorbance into linear range by diluting 5 mL

of each suspension with 195 mL of DEPC-treated water.

Transfer the samples to suitable quartz microplates or cuv-

ettes and determine the absorbance of the RNA solution at

wavelengths of 260 and 280 nm, using a spectrophotometer

and DEPC-treated water as the blank. The ratio of the ab-

sorbance at 260 versus 280 nm should be greater than or

equal to 1.65. If this ratio is less than 1.65, then mix the re-

suspended pellet by repetitive pipetting, and repeat the dilu-

tion step and absorbance measurement. If this fails to raise

the absorbance ratio, then repeat the RNA extraction for that

sample by adding 1 mL of RNA extraction solution, and pro-

ceed as above beginning with ‘‘incubate the sample for 5

minutes at room temperature’’. Determine the concentration

of RNA in mg per mL using the following equation:

40AD,

in which A is the absorbance at 260 nm; andD is the dilution

factor. Adjust the volume of the RNA solutions with addi-

tional DEPC-treated water to bring the concentration of

RNA to about 80 mg per mL. If the absorbance at 260 nm

is less than 0.05, discard the sample, and repeat the RNA

extraction on a fresh sample.

Synthesis of cDNA—To separate, individual thin-walled

polymerase chain reaction (PCR) tubes add 12.5 mL of the

RNA solution from samples 1, 2, and 3 (3 reaction tubes

total). Add 1 mL of Oligo-deoxythymidine solution to each

tube, and incubate at 728 for 2 minutes to anneal the oligo-

deoxythymidine to the mRNA. Place the tubes in an ice
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bath, and to each tube add 4 mL of 5X Reaction buffer, 1 mL

of dNTP solution I, 0.5 mL of Ribonuclease inhibitor solu-

tion, and 1 mL of Reverse transcriptase solution. Incubate at

428 for 1 hour to synthesize cDNA, and then incubate at 948

for 5 minutes to inactivate the reverse transcriptase. To each

tube add 80 mL of DEPC-treated water, and mix.

Polymerase chain reaction amplification of cDNA—For

each of the five DNA primer pairs, label five individual cen-

trifuge tubes (5 tubes total). Add the following to each cen-

trifuge tube: DEPC-treated water, 135.8 mL; dNTP solution

II, 10.5 mL; 10X Reaction buffer, 21 mL; the appropriate 5’

primer, 3.5 mL; the appropriate 3’ primer, 3.5 mL; and 25

mM magnesium chloride, 12.6 mL. Close, mix on a vortex

mixer, and pulse spin in a microcentrifuge. Add 2.1 mL of

DNA polymerase solution to each centrifuge tube, and mix

by repetitive pipetting. For each primer pair, transfer 27 mL

of the resulting solution to five, thin-walled PCR tubes.

There should be a total of 25 PCR tubes. Add the following

to the PCR tubes of each primer set:

PCR tube number

1. 3 mL Graftskin sample 1 cDNA

2. 3 mL Graftskin sample 2 cDNA

3. 3 mL Graftskin sample 3 cDNA

4. 3 mL cDNA positive control10

5. Negative

control

3 mL DEPC-treated water

10 A suitable cDNA positive control can be obtained from
BD Biosciences Clontech, 1020 East Meadow Circle, Palo
Alto, CA 94303-4230.

Repeat for the remaining primer pairs. The positive con-

trol contains authentic cDNA of Transforming growth fac-

tor b, Interleukin-1a, Interleukin-4, Platelet-derived growth

factor A, and Glyceraldehyde-3-phosphate dehydrogenase,

as appropriate for each primer set. Pulse spin the PCR tubes

in a microcentrifuge to mix, and place the tubes in a single

PCR thermal cycler. Cycling conditions are as follows.

Melting temperature: 94 degrees

Melting time: 45 seconds

Anneal temperature: 58 degrees

Anneal time: 45 seconds

Elongation temperature: 72 degrees

Elongation time: 2 minutes

Number of cycles: 30

Final elongation

temperature: 72 degrees

Final elongation time: 2 minutes

Terminate the PCR amplification by heating each tube to

728 for 7 minutes.

ELECTROPHORESIS IDENTIFICATION—

Tris-boric acid buffer—Prepare a solution containing 89

mmoles of tris(hydroxymethyl) aminomethane, 89 mmoles

of boric acid, and 2 mmoles of edetate disodium per L.

6X Loading buffer—Prepare a solution containing 15% of

a branched polymeric sucrose (400 kDa), 0.25% bromophe-

nol blue, and 0.25% xylene cyanole FF.

Ethidium bromide solution—Prepare a solution of ethi-

dium bromide in Tris-boric acid buffer having a concentra-

tion of 10 mg per mL.

Agarose gel—Prepare a horizontal 2% agarose11gel in

Tris-boric acid buffer. Once the gel is set, remove the comb,

and place the gel into the electrophoresis chamber with the

comb end of the gel situated closest to the cathode terminal.

Fill the electrophoresis chamber with Tris-boric acid buffer

until the buffer reaches 3 to 5 mm over the surface of the gel.

11 An agarose suitable for electrophoresis analysis of Graft-
skin cytokine PCR product is SeaKem1 GTG agarose and
can be obtained from BioWhittaker Molecular Applications,
Inc., 191 Thomaston St., Rockland, ME 04841.
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100-bp DNA ladder markers—Prepare a solution contain-

ing 10 DNA fragments covering the range of 100 to 1000

base pairs (bp) in 100-bp increments, with a total DNA con-

tent of approximately 100 ng per mL (15–20 ng of DNA per

band) in an appropriate buffer.12

Procedure—Dilute the 25 PCR samples prepared in the

Polymerase chain reaction amplification of cDNA with 6X

Loading buffer such that the final concentration of the buffer

is one-sixth of its original concentration. Load 5 mL of the

100-bp DNA ladder markers in the first lane of the agarose

gel. Load 10 mL of each PCR sample into each gel well, and

attach the cathode to the terminal close to the loaded wells.

Attach the anode to the terminal farthest from the loaded

wells, and apply 120 V to the gel. Run the gel until the bro-

mophenol blue is about two-thirds the length of the gel. Re-

move the gel from the electrophoresis apparatus, and place it

in a tray containing enough Ethidium bromide solution to

cover the gel. Slowly agitate the gel on a shaker table for

30 minutes. Completely remove the Ethidium bromide solu-

tion from the tray, add an equal amount of Tris-boric acid

buffer, and slowly agitate the gel on a shaker table for 60

minutes. Place the gel on a 312-nm UV light source, photo-

graph the gel, and inspect the image for bands. The analysis

is considered valid if the positive controls show the appro-

priately sized cDNA-PCR products, and no PCR product

bands appear in the negative controls. inspect the image

for bands that have migrated from each individual well. If

a band appears, it is verified for size in base pairs by com-

paring it to the lane for the 100-bp DNA ladder marker. If a

band appears and it is of the appropriate size, it is considered

positive. The analysis is considered valid if the positive con-

trols show the appropriately sized cDNA–PCR products, no

PCR product bands appear in the negative controls, and all

bands are observed to be visually discrete. The lanes of the

agarose gel that correspond to Graftskin show cDNA bands

for Interleukin-1a (expected PCR product band size of 491

base pairs, limit of detection not less than 9.6 610–21 mo-

les); Platelet-derived growth factor (expected PCR product

band size of 304 base pairs, limit of detection not less than

1.5 610–20 moles); Transforming growth factor-b1 (ex-

pected PCR product band size of 161 base pairs, limit of de-

t e c t i on no t l e s s than 1 .5 6 10 – 2 0 ) mo le s ; and

Glyceraldehyde-3-phosphate dehydrogenase (expected

PCR product band size of 983 base pairs); but not Interleu-

kin-4 (expected PCR product band size of 344 base pairs,

limit of detection not less than 1.5 6 10–22 moles). If one

of the replicates tested yields results discordant with the

other two replicates, repeat the assay, and accept only if

all 3 replicates are concordant.

Barrier integrity assessment—

Ham’s F-12 tissue culture medium—Prepare a solution

that contains the following:

Component mg per mL

L-Alanine 8.91

L-Arginine hydrochloride 210.7

L-Asparagine monohydrate 15.01

L-Aspartic acid 13.30

L-Cysteine hydrochloride

monohydrate 35.12

L-Glutamic acid 14.70

L-Glutamine 46.2 146.2

Aminoacetic Acid 7.51

L-Histidine hydrochloride

monohydrate 20.96

L-Isoleucine 3.94

L-Leucine 13.12

L-Lysine hydrochloride 36.54

L-Methionine 4.48

12 A suitable buffered solution of 100-bp DNA ladder mar-
kers can be obtained from BioWhittaker Molecular Applica-
tions, Inc., 191 Thomaston St., Rockland, ME 04841.
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Component mg per mL

L-Phenylalanine 4.96

L-Proline 34.53

L-Serine 10.51

L-Threonine 11.91

L-Tryptophan 2.04

L-Tyrosine disodium 6.71

L-Valine 11.71

Calcium chloride 44.00

Cupric sulfate, pentahydrate 0.0025

Ferric sulfate, heptahydrate 0.834

Potassium chloride 223.7

Magnesium chloride 57.22

Sodium chloride 7599.0

Sodium phosphate, dibasic 142.0

Zinc sulfate, heptahydrate 0.863

D-Biotin 0.0073

D-Calcium pantothenate 0.238

Choline chloride 13.96

Folic acid 1.30

Hypoxanthine 4.04

Inositol 18.02

Niacinamide 0.0366

Pyridoxine hydrochloride 0.0617

Riboflavin 0.0376

Thiamine hydrochloride 0.337

Thymidine 0.727

Cyanocobalamin 1.36

a-Lipoic acid 0.206

Linoleic acid 0.0841

Dextrose 1801.6

Phenol red, sodium 1.30

Sodium pyruvate 110.0

Component mg per mL

Putrescine dihydrochloride 0.161

Sodium bicarbonate 1176.0

Tritiated water: 2.0 mCi/mL (see Radioactivity h821i).

Percutaneous absorption apparatus—Prepare the appa-

ratus as described below.13

Six-well cell culture plate—The dimensions are inner

diameter, about 35 mm; depth, about 18 mm.

Cell culture well insert—Each well is a plastic cylinder

with inner length, about 15 mm; inner diameter, about 24

mm; outer diameter, about 27 mm, with a flanged end ex-

tending about 4 mm from the outer diameter. The inner dia-

meter opposite the flanged end is covered by a taut

polycarbonate membrane having a porosity of 3 mm. The

flange should allow the Cell culture well insert to be sus-

pended in the well of a Six-well cell culture plate, leaving

a 3-mm space between the bottom of the Cell culture well

insert and the inner bottom surface of the Six-well cell cul-

ture plate.

Percutaneous absorption insert—Use a polytetrafluor-

oethylene cylinder having the following dimensions: length,

about 20 mm; inner diameter, about 20 mm; outer diameter,

about 23 mmwith a flanged end extending about 3 mm from

the outer diameter. Ten mm from the flanged end of the cy-

linder, the inner diameter begins to funnel such that the inner

diameter at about 10 mm from the flanged end is about 20

mm, and the inner diameter at about 15 mm from the flanged

end is about 8 mm. From about 15 mm to about 20 mm from

the flanged end, the inner diameter remains at 8 mm. The

13 A suitable Percutaneous absorption apparatus, not in-
cluding the Percutaneous absorption insert is a Costar1

6-well culture cluster, flat bottom with lid and a Costar1

Transwell1, 24 mm in a 6-well cluster plate with lid and
can be obtained from Corning Life Sciences, 45 Nagog
Park, Acton, MA 01720.
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outer diameter of the cylinder remains constant at about 23

mm. The flanged end is considered to be the top of the com-

ponent.

Silicon grease—Use high-vacuum silicon grease suitable

for glass.14

Procedure—Fill each well of the Six-well cell culture

plate with 1.5 mL of Ham’s F-12 tissue culture medium. Re-

move two 2-cm circular sections from every 30 cm2of Graft-

skin (not less than 20% of the total unit area), using the

appropriate size biopsy punch. Transfer each excised sec-

tion to a separate Cell culture well insert, dermal side down

on the polycarbonate membrane. Using forceps, gently

smooth out the section to remove any wrinkles. Apply a nar-

row ring of Silicon grease to the underside of the Percuta-

neous absorption insert, and place the insert into the Cell

culture well insert, grease side down, onto the epidermal

surface of the Graftskin biopsy, with slight pressure to form

a tight seal. Do not allow any grease to enter the 8-mm dia-

meter exposed area of the Graftskin surface. Place the Cell

culture well insert containing the Percutaneous absorption

insert into one of the wells of the Six-well cell culture plate

containing 1.5 mL of Ham’s F-12 tissue culture medium.

Apply 1.0 mL of Tritiated water to the exposed surface of

the Graftskin unit in the Percutaneous absorption insert,

and incubate at ambient temperature for 6 hours. At the

end of each hour, transfer the Cell culture well insert con-

taining the Percutaneous absorption insert to a new well

within the Six-well cell culture plate containing 1.5 mL of

fresh Ham’s F-12 tissue culture medium. After the 6-hour

incubation, remove the Cell culture well insert. Remove a

0.5-mL aliquot of Ham’s F-12 tissue culture medium from

each well of the Six-well cell culture plate, and transfer into

individual scintillation vials. Dispense 0.5 mL of Tritiated

water to a separate scintillation vial as a control, to each

scintillation vial add 4.5 mL of a suitable scintillation cock-

tail15, and gently mix. Place the scintillation vials into a liq-

uid scintillation counter, and count the emissions in the

tritium spectrum for 60 seconds. Average the counts for

each of the six time points (punch average) and duplicate

sections (unit average). Determine the percent penetration

per hour by the formula:

150(CS/CC),

in which CS are the counts per minute of the 0.5-mL aliquot

of the Ham’s F-12 tissue culture medium taken at the end of

the incubation period; and CC are the counts per minute in

the 0.5-mL aliquot of Tritiated water. Not more than 1.97%

penetration is found.

Metabolic activity assessment—

Dulbecco’s modified Eagle’s tissue culture medium—Pre-

pare a solution that contains the following components.

Component mg per L

Calcium chloride 264.9

Ferric nitrate, nonahydrate 0.10

Potassium chloride 400.0

Magnesium sulfate, heptahydrate 200.0

Sodium chloride 6,400.0

Sodium bicarbonate 3,700.0

Sodium phosphate, monobasic

(monohydrate) 125.0

Dextrose 4,500.0

Phenol red 15.0

Sodium pyruvate 110.0

L-Arginine hydrochloride 84.0

L-Cystine 48.0

Aminoacetic acid 30.0

14 A suitable Silicon grease is High Vacuum Silicon Lubri-
cant for Glass and can be obtained from Dow Corning Cor-
poration, P.O. Box 0994, Midland, MI 48686-0994.

15 A suitable scintillation cocktail is Optiphase1, Super-
mix1, Perkin-Elmer Life Sciences, Inc., 549 Albany St.,
Boston, MA 02118.
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Component mg per L

L-Histidine hydrochloride monohydrate 42.0

L-Isoleucine 104.8

L-Leucine 104.8

L-Lysine hydrochloride 146.2

L-Methionine 30.0

L-Phenylalanine 66.0

L-Serine 42.0

L-Threonine 95.2

L-Tryptophan 16.0

L-Tyrosine 72.0

L-Valine 93.6

D-Calcium pantothenate 4.0

Choline chloride 4.0

Folic acid 4.0

Inositol 7.0

Nicotinamide 4.0

Pyridoxine hydrochloride 4.0

Riboflavin 0.40

Thiamine hydrochloride 4.0

MTT solution—Dissolve 0.33 g of (3-(4,5-dimethylthia-

zol-2yl)-2,5-diphenyl tetrazolium bromide in 1 L ofDulbec-

co’s modified Eagle’s tissue culture medium, with constant

stirring. Pass the solution through a suitable size filter hav-

ing a 0.2-mm porosity.

0.04 N Acidified isopropyl alcohol—Add 3.45 mL of hy-

drochloric acid to 1 L of isopropyl alcohol, and mix thor-

oughly. Store at room temperature no longer than 6 months.

Procedure—Immerse the Graftskin in separate, 40.0-mL

portions of MTT solution, making sure that about 20 mL

of MTT solution is under the test article, and 20 mL of

MTT solution is on the surface. Take care not to produce

any bubbles. Incubate for 3 hours at 378, in an environment

of air enriched with 10% carbon dioxide. After incubation,

remove from the 378, 10% carbon dioxide-enriched air en-

vironment. Transfer the Graftskin to a suitable cutting sur-

face, and, using an appropriate biopsy punch, remove three

8-mm diameter circular sections from every 30 cm2 of Graft-

skin (5% of unit area). Transfer each punch to individual

snap-top test tubes. Add 0.9 mL of 0.04 N Acidified isopro-

pyl alcohol to each tube, making sure that the tissue is com-

pletely submerged. If not submerged, use forceps to place

the sample into the 0.04 N Acidified isopropyl alcohol.

Cap each tube tightly, place on an orbital shaker, and shake

for 1 hour at a moderate setting. After 1 hour, remove the

tubes from the orbital shaker, and mix each tube on a vortex

mixer. Inspect the tubes to make sure that the tissue samples

continue to be submerged. If not, use forceps or other device

to resubmerge the tissues. Return the tubes to the orbital

shaker, and continue to shake for an additional 1 hour. Re-

move the tubes from the orbital shaker, mix the tubes on a

vortex mixer, and transfer a 0.2-mL aliquot to a suitable 96-

well flat bottom plate. Read the absorbance of each sample

at 570 nm, using 0.2 mL of 0.04 N Acidified isopropyl alco-

hol as the blank. The average absorbance value is

�0.237.
~USP28
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BRIEFING

Helium, USP 27 page 903 and page 1121 of PF 28(4) [July–
Aug. 2002]. It is proposed to add a new USP Reference Standard
and to revise the Assay to incorporate the new standard.

(AER: K. Zaidi) RTS—40629-4

Add the following:

~

USP Reference standards h11i—USP Air–Helium

RS.
~USP28

Change to read:
Assay—Introduce a specimen of Helium into a gas chromatograph
by means of a gas sampling valve. Select the operating conditions
of the gas chromatograph such that the standard peak signal result-
ing from the following procedure corresponds to not less than 70%
of the full-scale reading. Preferably, use an apparatus correspond-
ing to the general type in which the column is 6 m in length and 4
mm in inside diameter and is packed with porous polymer beads,
which permits complete separation of nitrogen and oxygen from
Helium, although the nitrogen and oxygen may not be separated
from each other. Use industrial grade helium (99.99%) as the car-
rier gas, with a thermal-conductivity detector, and control the col-
umn temperature: the peak response produced by the assay
specimen exhibits a retention time corresponding to that produced
by an air-helium certified standard (see under Reagents in the sec-
tion Reagents, Indicators, and Solutions),
~

USP Air–Helium RS,
~USP28

and indicates not more than 1.0% of air when compared to the peak
response of the air-helium certified standard,
~

USP Air–Helium RS,
~USP28

and not less than 99.0%, by volume, of He.

BRIEFING

Homatropine Hydrobomide, USP 27 page 911. It is proposed
to replace the test for Melting range with a more specific test for
Chromatographic purity. The Melting range information is being
placed under Description and Solubility in the Reference Tables.
The stability-indicating liquid chromatographic procedure in the
test for Chromatographic purity is based on analyses performed
with the GL Sciences Inertsil ODS-3 brand of L1 column. The typ-
ical retention time for homatropine is about 6.8 minutes. The thin-
layer chromatographic procedure in the test for Limit of tropine is
intended to quantify the tropine impurity not detected by the HPLC
procedure and is based on analyses performed with the high per-
formance silica gel 60F254 plates. The RF values for homatropine
and tropine are about 0.47 and 0.21, respectively. It is also pro-
posed to replace the titration procedure in the Assay with a more
selective liquid chromatographic procedure, and to change the ac-
ceptance criteria in the Definition from ‘‘not less than 98.5 percent

and not more than 100.5 percent’’ to ‘‘not less than 98.0 percent
and not more than 102.0 percent,’’ which are typical for chromato-
graphic procedures.

(PA4: E. Gonikberg) RTS—37240-1

Change to read:

» Homatropine Hydrobromide contains not less than
98.5 percent and not more than 100.5 percent
~not less than 98.0 percent and not more than

102.0 percent
~USP28

of C16H21NO3 �HBr, calculated on the dried basis.

Change to read:
USP Reference standards h11i—USP Homatropine Hydrobro-
mide RS.
~

USP Scopolamine Hydrobromide RS.
~USP28

Delete the following:
~

Melting range h741i: between 2148 and 2178, with slight decom-
position.

~USP28

Add the following:

~

Limit of tropine—

Adsorbent: 0.2-mm layer of chromatographic silica gel

mixture.

Diluent—Prepare a mixture of methanol and water (9:1).

Test solution—Transfer about 0.2 g of Homatropine Hy-

drobromide to a 5-mL volumetric flask, dissolve in and di-

lute with Diluent to volume, and mix.
Standard solution—Dilute 0.5 mL of the Test solution

with Diluent to 100.0 mL.

Tropine reference solution—Prepare a solution of tropine

having a concentration of about 0.4 mg per mL.

Application volume: 1 mL.

Developing solvent system: a mixture of ethyl acetate, an-

hydrous formic acid, and water (67:16.5:16.5).

Procedure—Proceed as directed for Thin-Layer

Chromatography under Chromatography h621i, applying

the Test solution, the Standard solution, and the Tropine ref-

erence solution. Spray the plate with Dragendorff’s reagent,

followed by hydrogen peroxide TS, and immediately cover
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with a glass plate of the same size. Examine the plate no la-

ter than 5 to 10 minutes after spraying. In the chromatogram

obtained from the Test solution, identify the spot corre-

sponding to the principal spot in the chromatogram of the

Tropine reference solution: this spot is not more intense than

the spot obtained from the Standard solution: not more than

0.5% of tropine is found.
~USP28

Add the following:

~

Chromatographic purity—

Buffer solution, Mobile phase, System suitability solution,

and Chromatographic system—Proceed as directed in the

Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Procedure—Separately inject a volume (about 7 mL) of

the Test solution into the chromatograph, record the chroma-

togram, and measure the responses for the major peaks.

Continue the elution for 2.2 times the retention time of the

homatropine peak. Disregard the peak for the bromide ion,

which appears close to the solvent peak. Calculate the per-

centage of each impurity in the portion of Homatropine Hy-

drobromide taken by the formula:

100(ri / rs),

in which ri and rs are the peak response for each impurity

and the sum of all peak responses, respectively, obtained

from the Test solution. In addition to not exceeding the lim-

its for each impurity in Table 1, not more than 0.1 % of any

other individual impurity is found; and not more than 1.0 %

of total impurities is found.

Table 1.

Impurity

Relative

Retention

Time

Limit

(%)

Mandelic acid 0.3 0.1

Dihydrohomatropine 0.9 0.5

Scopolamine 1.1 0.1

Atropine 1.9 0.1

~USP28

Change to read:
Assay—Dissolve about 400 mg of Homatropine Hydrobromide,
accurately weighed, in water to make 50.0 mL, and mix. Transfer
10.0 mL of this solution to a beaker, add 5 mL of 1 N sodium hy-
droxide, and heat the solution just to boiling. Add 10 mL of 1 N
nitric acid, add water to make 50 mL, and cool in an ice bath. Con-
comitantly add 5 mL of 1 N nitric acid to a second 10.0-mL portion
of the solution of Homatropine Hydrobromide, add water to make
50 mL, and cool in an ice bath. Add 1 drop of nitrophenanthroline
TS to each solution, and, while keeping the solutions cold, titrate
with 0.05 N ceric ammonium nitrate VS until the pink color is dis-
charged. Each mL of the difference in volumes of 0.05 N ceric am-
monium nitrate required is equivalent to 8.907 mg of
C16H21NO3 �HBr.

~

Buffer solution—Dissolve 6.8 g of monobasic potassium

phosphate and 7.0 g of sodium 1-heptanesulfonate monohy-

drate in 1000 mL of water, adjust with 3 M phosphoric acid

to a pH of 2.7, and mix.

Mobile phase—Prepare a filtered and degassed mixture

of Buffer solution and methanol (67:33).

Standard preparation—Dissolve an accurately weighed

quantity of USP Homatropine Hydrobromide RS in Mobile

phase to obtain a solution having a concentration of about 2

mg per mL.

System suitability solution—Prepare a solution of USP

Scopolamine Hydrobromide RS having a concentration of

about 0.1 mg per mL. Transfer 10 mL of this solution to a

100-mL volumetric flask, add 0.5 mL of the Standard prep-

aration, and dilute with Mobile phase to volume.
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Test preparation—Transfer about 100 mg of Homatropine

Hydrobromide, accurately weighed, to a 50-mL volumetric

flask, dissolve in and dilute with Mobile phase to volume,

and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 4.6-mm 6 10-cm column that contains 3-mm

packing L1. The flow rate is about 1.5 mL per minute.

The column temperature is maintained at 408. Chromato-

graph the Standard preparation, and record the peak re-

sponses as directed for Procedure: the tailing factor is not

more than 2.0; and the relative standard deviation for rep-

licate injections is not more than 1.0%. Chromatograph

the System suitability solution, and record the peak re-

sponses as directed for Procedure: the resolution between

homatropine and scopolamine peaks is not less than 1.5.

Procedure—Separately inject equal volumes (about 7 mL)

of the Standard preparation and the Assay preparation into

the chromatograph, record the chromatograms, and measure

the responses for the major peaks. Calculate the quantity, in

mg, of C16H21NO3 �HBr in the portion of Homatropine Hy-

drobromide taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ho-

matropine Hydrobromide RS in the Standard preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respect-

ively.
~USP28

BRIEFING

Hydrocortisone Acetate Lotion, USP 27 page 926. It is pro-
posed to change the title of this monograph to Hydrocortisone Ace-
tate Topical Emulsion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40786-1

Hydrocortisone Acetate Lotion
(Current title-not to change until July 1, 2007)
Monograph title change-to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Hydrocortisone Acetate Topical Emulsion

BRIEFING

Hydrocortisone Acetate Ointment, USP 27 page 927. An edi-
torial revision is indicated to conform with the title change pro-
posed for Hydrocortisone Acetate Lotion. See briefing under
Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40787-1

Change to read:
Assay—Proceed with Ointment as directed in the Assay under Hy-
drocortisone Acetate Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28

BRIEFING

Hydrocortisone Acetate Topical Emulsion—See briefing un-
der Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40786-1
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Add the following:

~Hydrocortisone Acetate Topical
Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Hydrocortisone Acetate
Lotion)

» Hydrocortisone Acetate Topical Emulsion is

Hydrocortisone Acetate in a suitable aqueous ve-

hicle. It contains not less than 90.0 percent and not

more than 110.0 percent of the labeled amount of

C23H32O6.

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USP Hydrocortisone

Acetate RS.

Identification—It responds to the Identification test under

Hydrocortisone Acetate Ointment.

Minimum fill h755i: meets the requirements.

Assay—

Mobile phase—Prepare a filtered and degassed solution

containing butyl chloride, water-saturated butyl chloride,

tetrahydrofuran, methanol, and glacial acetic acid

(475:475:70:35:30). Make adjustments if necessary (see

System Suitability under Chromatography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Hydrocortisone Acetate RS in water-satu-

rated chloroform to obtain a solution having a known con-

centration of about 0.10 mg per mL.

Assay preparation—Transfer an accurately weighed

quantity of Topical Emulsion, equivalent to about 2.5 mg

of hydrocortisone acetate, to a closable container. Add

25.0 mL of water-saturated chloroform and about 10 glass

beads. Securely close the container, and shake vigorously

for approximately 15 minutes. Centrifuge, and use the clear,

lower chloroform layer.

Procedure—Introduce equal volumes of the Assay prepa-

ration and the Standard preparation into a high-pressure

liquid chromatograph fitted with a 254-nm detector. Typi-

cally the apparatus is fitted with a 4-mm 6 30-cm column

containing packing L3 and operated at room temperature.

Six replicate injections of the Standard preparation show

a relative standard deviation of not more than 2.0%. Calcu-

late the quantity, in mg, of C23H32O6 in the portion of Topi-

cal Emulsion taken by the formula:

25C(rU / rS),

in which C is the concentration, in mg per mL, of USP Hy-

drocortisone Acetate RS in the Standard preparation; and

rU and rS are the hydrocortisone acetate peak responses ob-

tained from the Assay preparation and the Standard prepa-

ration, respectively.
~USP28

(Official July 1, 2007)

BRIEFING

Hydrocortisone Lotion, USP 27 page 923. It is proposed to
change the title of this monograph to Hydrocortisone Topical
Emulsion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40785-1

Hydrocortisone Lotion
(Current title-not to change until July 1, 2007)
Monograph title change-to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Hydrocortisone Topical Emulsion
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BRIEFING

Hydrocortisone Topical Emulsion—See briefing under Am-
photericin B Lotion.

(NL: C. Barnstein) RTS—40785-1

Add the following:

~Hydrocortisone Topical Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Hydrocortisone Lotion)

» Hydrocortisone Topical Emulsion is Hydrocor-

tisone in a suitable aqueous vehicle. It contains

not less than 90.0 percent and not more than

110.0 percent of the labeled amount of C21H30O5.

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USP Hydrocortisone RS.

Identification—Transfer a quantity of Topical Emulsion,

equivalent to about 5 mg of hydrocortisone, to a separator

containing 10 mL of methylene chloride, shake for 1 min-

ute, and allow the layers to separate. Filter the methylene

chloride extract onto a suitable chromatographic column

that has been packed with 2 g of activated magnesium sili-

cate. Wash the column with 25 mL of methylene chloride

with the aid of slight air pressure, discarding the washings,

and elute the hydrocortisone with 10 mL of methanol. Using

USP Hydrocortisone RS to prepare a Standard solution hav-

ing a concentration of 500 mg per mL, and using as the sol-

vent system a mixture of 180 volumes of chloroform, 15

volumes of methanol, and 1 volume of water, proceed as di-

rected under Thin-layer Chromatographic Identification

Test h201i.

Microbial limits h61i—It meets the requirements of the

tests for absence of Staphylococcus aureus and Pseudomo-

nas aeruginosa.

Minimum fill h755i: meets the requirements.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

water, acetonitrile, and methanol (58:21:21). Make adjust-

ments if necessary (see System Suitabil i ty under

Chromatography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Hydrocortisone RS in alcohol and dilute

quantitatively, and stepwise if necessary, with alcohol to ob-

tain a solution having a known concentration of about 0.1

mg per mL. Quantitatively dilute a known volume of the fi-

nal solution with an equal volume of water to obtain the

Standard preparation.

System suitability preparation—Dissolve about 5 mg of

propylparaben in 100 mL of alcohol. Dilute 1 mL of this

solution with the Standard preparation to 10 mL, and mix.

Assay preparation—In a tared, 100-mL volumetric flask,

weigh 100 mL of Topical Emulsion that previously has been

shaken to ensure homogeneity, allow to stand until the en-

trapped air rises, and finally invert carefully just prior to

transfer to the volumetric flask. Transfer an accurately

weighed quantity of Topical Emulsion, freshly mixed but

free from air bubbles, equivalent to about 10 mg of hydro-

cortisone, to a 40-mL beaker, and add about 30 mL of alco-

hol. Warm gently until the Topical Emulsion is dispersed,

and cool to room temperature. Quantitatively transfer the

mixture, filter through a pledget of cotton previously mois-

tened with alcohol to a 100-mL volumetric flask, rinse the

beaker with two 20-mL portions of alcohol, and collect the

washings in the same volumetric flask. Dilute with alcohol
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to volume, and mix. Quantitatively dilute a known volume

of this solution with an equal volume of water to obtain the

Assay preparation.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 3.9-mm 6 30-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the Standard preparation and the System suitability prepa-

ration, and record the peak responses as directed for Proce-

dure: the resolution, R, between the propylparaben and

hydrocortisone peaks is not less than 2.0; the column effi-

ciency determined from the analyte peak is not less than

1000 theoretical plates; the tailing factor for the analyte peak

is not more than 1.2; and the relative standard deviation for

replicate injections of the Standard preparation is not more

than 3.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C21H30O5 in the portion of Topical Emul-

sion taken by the formula:

200C(rU / rS),

in which C is the concentration, in mg per mL, of USP Hy-

drocortisone RS in the Standard preparation; and rU and the

rS are the peak responses obtained from the Assay prepara-

tion and the Standard preparation, respectively. From the

observed weight of 100 mL of the Topical Emulsion, calcu-

late the quantity of C21H30O5 in each 100 mL.
~USP28

(Official July 1, 2007)

BRIEFING

Hydroxyzine Hydrochloride Tablets, USP 27 page 945 and
page 1903 of PF 29(6) [Nov.–Dec. 2003]. It is proposed to reverse
the order of the Dissolution tests: Test 1 will become Test 2, and
Test 2 will become Test 1. This modification is being proposed be-
cause the product that generated Dissolution Test 1 is discontinued
in the U.S. market. Therefore, it is intended to eliminate the need
for modifying the labeling for all generic products.

(BPC: M. Marques) RTS—40874-1

Add the following:

~

Labeling—When more than one Dissolution test is given,

the labeling states the Dissolution test used only if Test 1 is

not used.
~USP28

Change to read:
Dissolution h711i—
Medium: water; 800 mL.
Apparatus—Proceed as directed for Uncoated Tablets under

Disintegration h701i beginning with ‘‘Place 1 Tablet in each of
the six tubes of the basket’’, with these exceptions: (a) the disks
are not used; (b) the apparatus is adjusted so that the bottom of
the basket-rack assembly descends to 1.0+ 0.1 cm from the inside
bottom surface of the vessel on the downward stroke; (c) the 10-
mesh, stainless-steel cloth in the basket rack is replaced with 40-
mesh, stainless-steel cloth; and (d) 40-mesh, stainless-steel cloth is
fitted to the top of the basket-rack assembly if necessary to prevent
any dosage unit from floating out of the tubes of the assembly.
Time: 45 minutes.
Procedure—Determine the amount of C21H27ClN2O2 � 2HCl dis-

solved by employing UV absorption at the wavelength of maxi-
mum absorbance at about 230 nm on filtered portions of the
solution under test, suitably diluted with Dissolution Medium, if
necessary, in comparison with a Standard solution having a known
concentration of USP Hydroxyzine Hydrochloride RS in the same
Medium. Calculate the amount of C21H27ClN2O2 � 2HCl dissolved
in each Tablet.
Tolerances—Not less than 75% of the labeled amount of

C21H27ClN2O2 � 2HCl is dissolved in 45 minutes.

TEST 2—If the product complies with this test, the labeling

indicates that it meets USP Dissolution Test 2.

~

TEST 1—

Medium: water, 900 mL.

Apparatus 2: 50 rpm.

Time: 45 minutes.

Procedure—Dete rmine the amount of C21H27

ClN2O2 � 2HCl dissolved by employing UV absorption at

the wavelength of maximum absorbance at about 230 nm

on filtered portions of the solution under test, suitably di-
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luted with Dissolution Medium, if necessary, in comparison

with a Standard solution having a known concentration of

USP Hydroxyzine Hydrochloride RS in the same Medium.

Calculate the amount of C21H27ClN2O2 � 2HCl dissolved per

Tablet.

Tolerances—Not less than 75% (Q) of the labeled amount

of C21H27ClN2O2 � 2HCl is dissolved in 45 minutes.

TEST 1—TEST 2—

If the product complies with this test, the labeling indicates

that it meets USP Dissolution Test 2.

Medium: water, 250 mL.

Apparatus 3 (see Drug Release h724i): 30 dips per min-

ute.

Time: 45 minutes.

Procedure—Dete rmine the amount of C21H27

ClN2O2 � 2HCl dissolved by employing UV absorption at

the wavelength of maximum absorbance at about 230 nm

on filtered portions of the solution under test, suitably di-

luted with Dissolution Medium, if necessary, in comparison

with a Standard solution having a known concentration of

USP Hydroxyzine Hydrochloride RS in the same Medium.

Calculate the amount of C21H27ClN2O2 � 2HCl dissolved per

Tablet.

Tolerances—Not less than 75% (Q) of the labeled amount

of C21H27ClN2O2 � 2HCl is dissolved in 45 minutes.
~USP28

BRIEFING

Indinavir Sulfate Capsules. This proposed new monograph
replaces the one previously published in Pharmacopeial Previews
(see page 1641 of PF 26(6) [Nov.–Dec. 2000]). On the basis of
comments received, the specifications in the Definition and in
the sections on Packaging and storage and Dissolution have been
revised to reflect those in the NDA submission. Also, it is proposed

to employ an IR method in the test for Identification. The test for
Chromatography purity and the Assay have also been revised for
further clarification.

(PA7b: B. Davani) RTS—40598-1

Add the following:

~Indinavir Sulfate Capsules

» Indinavir Sulfate Capsules contain an amount of

Indinavir Sulfate equivalent to not less than 93.0

percent and not more than 105.0 percent of the la-

beled amount of C36H47N5O4.

Packaging and storage—Preserve in tight containers at 158

to 308.

USP Reference standards h11i—USP Indinavir RS.

Identification—

A: Infrared Absorption h197Mi—The spectrum exhi-

bits maxima at about 3.0–3.1, 5.9, 6.2, and 13.6 mm.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Dissolution h711i—

pH 3.8 Citrate buffer—Transfer 21.0 g of citric acid to a

1000-mL volumetric flask, and dissolve in about 980 mL of

water. Adjust with 50% sodium hydroxide solution to a pH

of 3.8 + 0.1, and dilute with water to volume.

Medium: pH 3.8 Citrate buffer; 900 mL.

Apparatus 2: 50 rpm.

Time: 20 minutes.

Procedure—Determine the amount of indinavir

(C36H47N5O4) dissolved by employing UV absorption at

the wavelength of maximum absorbance at about 260 nm

on filtered portions of the solution under test, suitably di-
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luted with Dissolution Medium, in comparison with a Stan-

dard solution having a known concentration of USP Indina-

vir RS in the same Medium.

Tolerances—Not less than 80% (Q) of the labeled amount

of C36H47N5O4 is dissolved in 20 minutes.

Uniformity of dosage units h905i: meet the requirements

for Weight Variation.

Chromatographic purity—

Mobile phase and Resolution solution—Proceed as direc-

ted in the Assay.

Standard solution—Prepare as directed for Standard

preparation in the Assay.

Dilute standard solution—Dilute an accurately measured

volume of the Standard solution with Mobile phase to ob-

tain a solution having a known concentration of about 0.3

mg per mL.

Test solution—Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay. Chromatograph the Dilute

standard solution, and record the peak responses as directed

for Procedure: the signal-to-noise ratio of the major peak is

not less than 10.

Procedure—Inject a volume (about 50 mL) of the Stan-

dard solution and the Test solution into the chromatograph,

record the chromatogram, and measure all of the peak re-

sponses. Calculate the percentage of each impurity in the

portion of Capsules taken by the formula:

100F(CS /CI)(ri / rS),

in which F is a response factor, and is equal to 0.93 for a

peak, if present, at a retention time of 1.6 relative to indina-

vir, and equal to 1 for all other peaks; CS is the concentra-

tion, in mg per mL, of USP Indinavir RS in the Standard

solution; CI is the concentration, in mg per mL, of indinavir

in the Test solution; ri is the peak area for each impurity

obtained from the Test solution; and rS is the peak area for

indinavir obtained from the Standard solution: not more

than 1.5% of any individual impurity with a relative reten-

tion time of about 1.6 with respect to indinavir is found, not

more than 0.1% of any other individual impurity is found,

and not more than 2.5% of total impurities is found.

Assay—

Citrate buffer—Transfer about 3.7 g of sodium citrate di-

hydrate and 1.6 g of citric acid to a 1000-mL volumetric

flask, and dissolve in and dilute with water to volume. If

necessary, adjust the resulting solution with 1 N sodium hy-

droxide or with phosphoric acid to a pH of 5.0 + 0.1.

Mobile phase—Prepare a filtered and degassed mixture of

Citrate buffer and acetonitrile (6:4).

Resolution solution—Transfer about 6 mg of USP Indina-

vir RS to a 20-mL volumetric flask, and add 1 drop of 2 N

hydrochloric acid to dissolve. Allow the solution to stand at

room temperature for 1 hour, and then dilute with Mobile

phase to volume.

Standard preparation—Dissolve an accurately weighed

quantity of USP Indinavir RS in Mobile phase to obtain a

solution having a concentration of about 0.3 mg per mL.

Assay preparation—Transfer not fewer than 10 Capsules,

accurately counted, to a suitable volumetric flask. [NOTE—

The target concentration is about 2 mg per mL.] Add a suf-

ficient quantity of Mobile phase, and sonicate for 10 min-

utes with occasional shaking or until the capsule contents

and shell are dispersed into small particles. Mix on a mag-

netic stirrer for 30 minutes or until dissolved. Cool the solu-

tion to room temperature, dilute with Mobile phase to

volume, and mix. Quantitatively dilute a portion of this

solution with Mobile phase to obtain a solution having a

concentration of about 0.3 mg of indinavir per mL, and cen-

trifuge.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 260-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L7. The flow rate is about 1.0 mL per minute. The column

temperature is maintained at 408. Chromatograph the Stan-

dard preparation, and record the peak response as directed

for Procedure: the capacity factor, k’, for the major peak is

not less than 2.0; the tailing factor is less than 1.4; and the

relative standard deviation for 5 replicate injections is not

more than 1.0%. Chromatograph the Resolution solution,

and record the peak response as directed for Procedure:

the resolution, R, between the major peak and the peak at

a relative retention time of about 1.6 is not less than 2.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of indinavir (C36H47N5O4) in the portion

of Capsules taken by the formula:

DC(rU / rS),

in which D is the dilution factor for the Assay preparation;

C is the concentration, in mg per mL, of USP Indinavir RS

in the Standard preparation; and rU and rS are the peak areas

obtained from the Assay preparation and the Standard prep-

aration, respectively.
~USP28

BRIEFING

Isoproterenol Hydrochloride Injection, USP 27 page 1040. It
is proposed to add storage conditions to the Packaging and storage
section, in accordance with the current policies of the USP Pack-
aging, Storage, and Distribution (PSD) Expert Committee.

(PA1: K. Russo; PSD: C. Okeke) RTS—40853-1

Change to read:
Packaging and storage—Preserve in single-dose containers, pre-
ferably of Type I glass, protected from light.
~

Store at controlled room temperature.
~USP28

BRIEFING

Isradipine Capsules, page 1037 of PF 29(4) [July–Aug. 2003].
It is proposed to add a Dissolution test to this monograph. Also the
limit of total impurities in the Chrmatographic purity test is cor-
rected.

(PA5: A. Wilk; BPC: M. Marques) RTS—40548-1 ; 40820-1

Add the following:

~Isradipine Capsules

» Isradipine Capsules contain not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of isradipine (C19H21N3O5).

Packaging and storage—Store in a tight container at con-

trolled room temperature. Protect from light.

USP Reference standards h11i—USP Isradipine RS. USP

Isradipine Related Compound A RS.

Identification—

A: Ultraviolet Absorption h197Ui—

Medium: methanol.
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Solution—Transfer the contents of 1 Capsule into a suit-

able volumetric flask, dissolve the contents in the Medium

by mechanical shaking for 15 minutes, and dilute with Me-

dium to obtain a solution containing 25 mg of isradipine per

mL.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that of the

Standard preparation, as obtained in the Assay.

Dissolution h711i—

Medium: 0.1% aqueous solution of lauryl dimethyl amine

oxide (prepared by transfering 500 mL of deaerated water

into the dissolution vessel, adding 1.65 mL of 30% lauryl

dimethyl amine oxide, and mixing); 500 mL.

Apparatus 2: 50 rpm.

Time: 45 minutes.

Procedure—Determine the amount of C19H21N3O5 dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 328 nm on filtered portions

of the solution under test, suitably diluted with Medium, if

necessary, in comparison with a Standard solution having a

known concentration of USP Isradipine RS in the sameMe-

dium.

Tolerances—Not less than 75% (Q) of the labeled amount

of C19H21N3O5 is dissolved in 45 minutes.

Uniformity of dosage units h905i: meet the requirements.

NOTE—Isradipine is light sensitive. Throughout the fol-

lowing procedures, protect test or assay specimens, the Ref-

erence Standards, and solutions containing them from

unnecessary exposure to light. Use low-actinic glassware,

unless otherwise directed.

Chromatographic purity—

Mobile phase, Resolution solution, and Chromatographic

system—Proceed as directed in the test for Chromato-

graphic purity under Isradipine.

Standard solution—Dissolve an accurately weighed

quantity of USP Isradipine RS in Mobile phase, with the

aid of sonication if necessary, and dilute quantitatively,

and stepwise if necessary, with Mobile phase to obtain a

solution having a known concentration of about 1 mg per

mL. [NOTE—If necessary, use 1 mL of methanol per 20

mL of Mobile phase to dissolve the Reference Standard

prior to diluting with Mobile phase.]

Test solution—Use the Assay preparation.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for all the peaks: the sum of all peak responses,

other than that of isradipine, from the Test solution is not

more than three four times the isradipine response obtained

from the Standard solution (1.5%); (2.0%); and no single

peak response is greater than that of the isradipine peak re-

sponse obtained from the Standard solution (0.5%).

Assay—

Mobile phase, Standard preparation, and Chromato-

graphic system—Proceed as directed in the Assay under Is-

radipine.

Assay preparation—Remove, as completely as possible,

the contents of not fewer than 20 Capsules, and mix the

combined contents. Transfer an accurately weighed quan-

tity, equivalent to about 25 mg of isradipine, to a 100-mL

volumetric flask. Add 5.0 mL of methanol and 5.0 mL of

Mobile phase, and sonicate at room temperature for 15 min-

utes. Shake for 15 minutes in a mechanical shaker. Dilute

with Mobile phase to volume, mix, and filter, discarding

the first 5 mL of the filtrate.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and
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measure the responses for the major peaks. Calculate the

quantity, in mg, of isradipine (C19H21N3O5) in the portion

of Capsules taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Is-

radipine RS in the Standard preparation; and rU and rS are

the isradipine peak responses obtained from the Assay prep-

aration and the Standard preparation, respectively.
~USP28

BRIEFING

Lindane Lotion, USP 27 page 1094 and page 635 of PF 29(3)
[May–June 2003]. It is proposed to change the title of this mon-
graph to Lindane Topical Emulsion. See briefing under Amphoter-
icin B Lotion.

(NL: C. Barnstein) RTS—40788-1

Lindane Lotion
(Current title-not to change until July 1, 2007)
Monograph title change-to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Lindane Topical Emulsion

Change to read:

» Lindane Lotion is Lindane in a suitable aqueous ve-
hicle. It contains not less than 90.0 percent and not
more than 110.0 percent of the labeled amount of
C6H6Cl6.

&the gamma isomer of lindane (C6H6Cl6).&2S (USP27)

BRIEFING

Lindane Topical Emulsion—See briefing under Amphotericin
B Lotion.

(NL: C. Barnstein) RTS—40788-1

Add the following:

~Lindane Topical Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Lindane Lotion)

» Lindane Topical Emulsion is Lindane in a suit-

able aqueous vehicle. It contains not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of the gamma isomer of lindane

(C6H6Cl6).

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USP Lindane RS.

Identification—It responds to the Identification test under

Lindane Cream.

pH h791i: between 6.5 and 8.5.

Assay—Proceed as directed in the Assay under Lindane

Cream, substituting ‘‘Topical Emulsion’’ for ‘‘Cream’’

throughout.
~USP28

(Official July 1, 2007)

Pharmacopeial Forum
512 IN-PROCESS REVISION Vol. 30(2) [Mar.–Apr. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



BRIEFING

Malathion Lotion, USP 27 page 1131. It is proposed to change
the title of this monograph to Malathion Topical Emulsion. See
briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40789-1

Malathion Lotion
(Current title-not to change until July 1, 2007)
Monograph title change-to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Malathion Topical Emulsion

BRIEFING

Malathion Topical Emulsion—See briefing under Amphoteri-
cin B Lotion.

(NL: C. Barnstein) RTS—40789-1

Add the following:

~Malathion Topical Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Malathion Lotion)

» Malathion Topical Emulsion is Malathion in a

suitable isopropyl alcohol vehicle. It contains

not less than 90.0 percent and not more than

110.0 percent of the labe led amount of

C10H19O6PS2.

Packaging and storage—Preserve in tight, glass con-

tainers.

Labeling—The labeling states the percentage (v/v) of iso-

propyl alcohol in the Topical Emulsion.

USP Reference standards h11i—USP Malathion RS.

Identification—The chromatogram of the Assay prepara-

tion obtained as directed in the Assay exhibits a major peak

for malathion, the retention time of which corresponds to

that exhibited in the chromatogram of the Standard prepa-

ration, both relative to the internal standard, obtained as di-

rected in the Assay.

Isopropyl alcohol content—

Internal standard solution—Mix 4 volumes of ethyl ace-

tate and 1 volume of dehydrated alcohol.

Standard preparation—Transfer 2.0 mL of isopropyl al-

cohol and 5.0 mL of Internal standard solution to a 200-

mL volumetric flask, dilute with ethyl acetate to volume,

and mix.

Test preparation—Transfer an accurately measured vol-

ume of Malathion Topical Emulsion, equivalent to about

2.0 mL of isopropyl alcohol, to a 200-mL volumetric flask.

Add 5.0 mL of Internal standard solution, dilute with ethyl

acetate to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and contains a 2-mm6 1.8-m glass column packed

with 110- to 120-mesh support S2. Maintain the temperature

of the column, the injector port, and the detector block at

1308, 2008, and 2208, respectively. Use dry nitrogen as

the carrier gas at a flow rate of about 7 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the relative standard

deviation of the ratio of the isopropyl alcohol peak response

to the internal standard peak response for replicate injec-

tions is not more than 2.0%.

Procedure—[NOTE—Use peak areas where peak re-

sponses are indicated.] Separately inject equal volumes

(about 1 mL) of the Standard preparation and the Test prep-

aration into the gas chromatograph, record the chromato-
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grams, and measure the responses for the major peaks. Cal-

culate the percentage of isopropyl alcohol (C3H8O) in the

Topical Emulsion by the formula:

(200/V)(RU /RS),

in which V is the volume, in mL, of Topical Emulsion taken;

and RU and RS are the ratios of the peak responses of isopro-

pyl alcohol to internal standard obtained from the Test prep-

aration and the Standard preparation, respectively:

between 90% and 110% of the labeled amount of C3H8O

is found.

Assay—

Solvent mixture—Mix 4 volumes of methyl ethyl ketone

and 1 volume of n-hexane.

Internal standard solution—Prepare a solution of para-

thion in Solvent mixture containing about 2 mg per mL.

Standard preparation—Dissolve an accurately weighed

quantity of USP Malathion RS in Solvent mixture to obtain

a solution having a known concentration of about 2 mg per

mL. Transfer 5.0 mL of this solution to a 25-mL volumetric

flask, add 5.0 mL of Internal standard solution, dilute with

Solvent mixture to volume, and mix.

Assay preparation—Transfer an accurately measured vol-

ume of Topical Emulsion, equivalent to about 10 mg of ma-

lathion, to a 25-mL volumetric flask, add 5.0 mL of Internal

standard solution, dilute with Solvent mixture to volume,

and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and contains a 2-mm6 1.8-m glass column packed

with 5% G6 liquid phase on 110- to 120-mesh support S1A.

Maintain the temperature of the column, the injector port,

and the detector block at 1908, 2308, and 2508, respectively.

Use dry nitrogen as the carrier gas at a flow rate of about 15

mL per minute. Chromatograph the Standard preparation,

and record the peak responses as directed for Procedure:

the relative retention times are 1.0 for malathion and about

1.3 for parathion; the resolution, R, between the malathion

and parathion peaks is not less than 3.0; and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 1 mL)

of the Standard preparation and the Assay preparation into

the chromatograph, record the chromatograms, and measure

the responses of the major peaks. Calculate the quantity, in

mg, of malathion (C10H19O6PS2) in each mL of the Topical

Emulsion taken by the formula:

25(C/V)(RU /RS),

in which C is the concentration, in mg per mL, of USP Ma-

lathion RS in the Standard preparation; V is the volume, in

mL, of Topical Emulsion taken; and RU and RS are the ratios

of the peak responses of malathion to parathion obtained

from the Assay preparation and the Standard preparation,

respectively.
~USP28

(Official July 1, 2007)

BRIEFING

Mephobarbital Tablets, USP 27 page 1163. It is proposed to
add a Dissolution test.

(BPC: M. Marques) RTS—40370-1

Add the following:

~

Dissolution h711i—

Medium: a 1% solution of 3-(dodecyldimethylammonio)-

propanesulfonate in pH 8.0 phosphate buffer (prepared by

dissolving 10.0 g of 3-(dodecyldimethylammonio)propane-

sulfonate in 400 mL of warm water, and adding 250 mL of
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0.2 Mmonobasic potassium phosphate and about 220 mL of

0.2 M sodium hydroxide; the solution is then cooled to room

temperature, and adjusted with 0.2 M sodium hydroxide to a

pH of 8.0, followed by diluting with water to 1000 mL, mix-

ing, and degassing.); 900 mL.

Apparatus 2: 75 rpm.

Time: 75 minutes.

Procedure—Determine the amount of C13H14N2O3 dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 244 nm on portions of the

solution under test passed through 0.45-mm nylon filters,

suitably diluted with Dissolution Medium, if necessary in

comparison with a Standard solution having a known con-

centration of USP Mephobarbital RS in the same Medium.

Tolerances: not less than 70% (Q) of the labeled amount

of C13H14N2O3 is dissolved in 75 minutes.
~USP28

BRIEFING

Methylbenzethonium Chloride Lotion, USP 27 page 1207. It
is proposed to change the title of this monograph to Methylben-
zethonium Chloride Topical Emulsion. See briefing under Ampho-
tericin B Lotion.

(NL: C. Barnstein) RTS—40790-1

Methylbenzethonium Chloride Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Methylbenzethonium Chloride Topical Emulsion

BRIEFING

Methylbenzethonium Chloride Topical Emulsion—See brief-
ing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40790-1

Add the following:

~Methylbenzethonium Chloride Topical
Emulsion
(Monograph under this new title—to become official
July 1, 2007)
(Current monograph title is Methylbenzethonium
Chloride Lotion)

» Methylbenzethonium Chloride Topical Emul-

sion contains not less than 90.0 percent and not

more than 110.0 percent of the labeled amount

of C28H44ClNO2 �H2O.

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USP Docusate Sodium

RS.

Identification—Suspend about 0.5 mL of Topical Emulsion

in 20 mL of water, add 0.1 g of sodium carbonate, 1 mL of

bromophenol blue TS, and 10 mL of chloroform, and shake

the mixture: the chloroform layer is blue.

pH h791i: between 5.2 and 6.0.

Assay—

0.0001 N Docusate sodium—Dissolve an accurately

weighed quantity of USP Docusate Sodium RS in isopropyl

alcohol, and dilute quantitatively with isopropyl alcohol to

obtain a solution having a concentration of 4.446 mg of an-

hydrous docusate sodium per mL. Store this solution in a

tightly stoppered glass container. On the day of use, pipet

10 mL of this solution into a 1000-mL volumetric flask,

add water to volume, and mix to obtain a 0.0001 N solution.
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Procedure—Transfer an accurately weighed portion of

Topical Emulsion, equivalent to about 0.5 mg of methylben-

zethonium chloride, to a glass-stoppered, 50-mL cylinder.

Add 5 mL of chloroform (freshly purified by shaking 100

mL with 10 g of silica gel, allowing to settle, and withdraw-

ing the supernatant), 5 mL of phosphoric acid solution (1 in

10), and 1 mL of safranin O solution (1 in 20,000). Titrate

with 0.0001 N Docusate sodium until about 1 mL from the

endpoint, then shake the stoppered tube vigorously for

about 2 minutes, and continue the titration in 0.1-mL incre-

ments, shaking vigorously after each addition, until a pink

color appears in the chloroform layer. Perform a blank de-

termination, and make any necessary correction. Each mL

of 0.0001 N Docusate sodium is equivalent to 48.01 mg of

C28H44ClNO2 �H2O.~USP28

(Official July 1, 2007)

BRIEFING

Methylbenzethonium Chloride Topical Powder, USP 27 page
1207. An editorial revision is indicated to conform with the title
change proposed for Methylbenzethonium Chloride Lotion. See
briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40791-1

Change to read:
Assay—
0.0001 N Docusate sodium—Prepare as directed for 0.0001 N

Docusate sodium in the Assay under Methylbenzethonium Chlo-
ride Lotion
~

(Methylbenzethonium Chloride Topical Emulsion, Official

July 1, 2007).
~USP28

Procedure—Transfer an accurately weighed portion of Topical
Powder, equivalent to about 0.5 mg of methylbenzethonium chlo-
ride, to a glass-stoppered, 50-mL cylinder, and proceed as directed
in the Assay under Methylbenzethonium Chloride Lotion
~

(Methylbenzethonium Chloride Topical Emulsion, Official

July 1, 2007),
~USP28

beginning with ‘‘Add 5 mL of chloroform.’’

BRIEFING

Neomycin Sulfate and Flurandrenolide Lotion, USP 27 page
1292. It is proposed to change the title of this monograph to Neo-
mycin Sulfate and Flurandrenolide Topical Emulsion. See briefing
under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40792-1

Neomycin Sulfate and Flurandrenolide
Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Neomycin Sulfate and Flurandrenolide Topical
Emulsion

BRIEFING

Neomycin Sulfate and Flurandrenolide Topical Emulsion—
See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40792-1

Add the following:

~Neomycin Sulfate and
Flurandrenolide Topical Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Neomycin Sulfate and
Flurandrenolide Lotion)

» Neomycin Sulfate and Flurandrenolide Topical

Emulsion contains the equivalent of not less than

90.0 percent and not more than 130.0 percent of

the labeled amount of neomycin, and not less than
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90.0 percent and not more than 110.0 percent of

t he l abe l ed amoun t o f flu r and r eno l i d e

(C24H33FO6).

Packaging and storage—Preserve in tight containers, pro-

tected from light.

USP Reference standards h11i—USP Flurandrenolide

RS. USP Neomycin Sulfate RS.

Identification—

A: It meets the requirements for neomycin under Thin-

Layer Chromatographic Identification Test h201BNPi.

B: It meets the requirements for the Identification test

under Flurandrenolide Cream.

Microbial limits h61i—It meets the requirements of the

tests for absence of Staphylococcus aureus and Pseudomo-

nas aeruginosa.

Minimum fill h755i: meets the requirements.

Assay for neomycin—Proceed as directed for neomycin

under Antibiotics—Microbial Assays h81i, using an ac-

curately weighed portion of Topical Emulsion, equivalent

to about 3.5 mg of neomycin, blended for 3 to 5 minutes

in a high-speed glass blender jar containing an accurately

measured volume of Buffer No. 3 sufficient to obtain a stock

solution having a convenient concentration of neomycin.

Dilute an accurately measured volume of this stock solution

quantitatively with Buffer No. 3 to obtain a Test Dilution

having a concentration of neomycin assumed to be equal

to the median dose level of the Standard.

Assay for flurandrenolide—Proceed with Neomycin Sul-

fate and Flurandrenolide Topical Emulsion as directed in the

Assay under Flurandrenolide Cream. Calculate the quantity,

in mg, of C24H33FO6 in the portion of Topical Emulsion ta-

ken by the formula:

10C(rU / rS),

in which C is the concentration, in mg per mL, of USP Flur-

andrenolide RS in the Standard preparation; and rU and rS

are the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.
~USP28

(Official July 1, 2007)

BRIEFING

Neomycin Sulfate and Hydrocortisone Acetate Cream, USP
27 page 1294. An editorial revision is indicated to conform with
the title change proposed for Hydrocortisone Acetate Lotion. See
briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40793-1

Change to read:
Assay for hydrocortisone acetate—Proceed with Cream as direc-
ted in the Assay under Hydrocortisone Acetate Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28

BRIEFING

Neomycin Sulfate and Hydrocortisone Acetate Lotion, USP
27 page 1294. It is proposed to change the title of this monograph
to Neomycin Sulfate and Hydrocortisone Acetate Topical Emul-
sion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40794-1

Neomycin Sulfate and Hydrocortisone
Acetate Lotion

(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Neomycin Sulfate and Hydrocortisone Acetate
Topical Emulsion
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BRIEFING

Neomycin Sulfate and Hydrocortisone Acetate Ointment,
USP 27 page 1294. An editorial revision is indicated to conform
with the title change proposed for Hydrocortisone Acetate Lotion.
See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40795-1

Change to read:
Assay for hydrocortisone acetate—Proceed with the Ointment as
directed in the Assay under Hydrocortisone Acetate Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28

BRIEFING

Neomycin Sulfate and Hydrocortisone Acetate Ophthalmic
Ointment, USP 27 page 1295. An editorial revision is indicated
to conform with the title change proposed for Hydrocortisone Ace-
tate Lotion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40796-1

Change to read:
Assay for hydrocortisone acetate—Proceed with Ophthalmic
Ointment as directed in the Assay under Hydrocortisone Acetate
Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28

BRIEFING

Neomycin Sulfate and Hydrocortisone Acetate Topical
Emulsion—See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40794-1

Add the following:

~Neomycin Sulfate and Hydrocortisone
Acetate Topical Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Neomycin Sulfate and
Hydrocortisone Acetate Lotion)

» Neomycin Sulfate and Hydrocortisone Acetate

Topical Emulsion contains the equivalent of not

less than 90.0 percent and not more than 130.0

percent of the labeled amount of neomycin, and

not less than 90.0 percent and not more than

110.0 percent of the labeled amount of hydrocor-

tisone acetate (C23H32O6).

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Hydrocortisone

Acetate RS. USP Neomycin Sulfate RS.

Identification—

A: It meets the requirements for neomycin under Thin-

Layer Chromatographic Identification Test h201BNPi.

B: The retention time of the major peak for hydrocorti-

sone acetate in the chromatogram of the Assay preparation

corresponds to that in the chromatogram of the Standard

preparation, as obtained in the Assay for hydrocortisone

acetate.

Minimum fill h755i: meets the requirements.
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Assay for neomycin—Proceed as directed for neomycin

under Antibiotics—Microbial Assays h81i, blending an ac-

curately measured volume of Topical Emulsion for 3 to 5

minutes in a high-speed glass blender jar containing an ac-

curately measured volume of Buffer No. 3. Dilute an ac-

curately measured volume of the solution so obtained

quantitatively and stepwise with Buffer No. 3 to obtain a

Test Dilution having a concentration of neomycin assumed

to be equal to the median dose level of the Standard.

Assay for hydrocortisone acetate—Proceed with Topical

Emulsion as directed in the Assay under Hydrocortisone

Acetate Topical Emulsion.
~USP28

(Official July 1, 2007)

BRIEFING

Neomycin and Polymyxin B Sulfates, Bacitracin, and Hy-
drocortisone Acetate Ointment, USP 27 page 1299. An editorial
revision is indicated to conform with the title change proposed for
Hydrocortisone Acetate Lotion. See briefing under Amphotericin B
Lotion.

(NL: C. Barnstein) RTS—40797-1

Change to read:
Assay for hydrocortisone acetate—Proceed with Ointment as di-
rected in the Assay under Hydrocortisone Acetate Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28

BRIEFING

Neomycin and Polymyxin B Sulfates, Bacitracin, and Hy-
drocortisone Acetate Ophthalmic Ointment, USP 27 page
1299. An editorial revision is indicated to conform with the title
change proposed for Hydrocortisone Acetate Lotion. See briefing
under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40799-1

Change to read:
Assay for hydrocortisone acetate—Proceed with Ophthalmic
Ointment as directed in the Assay under Hydrocortisone Acetate
Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28

BRIEFING

Neomycin and Polymyxin B Sulfates, Bacitracin Zinc, and
Hydrocortisone Acetate Ophthalmic Ointment, USP 27 page
1301. An editorial revision is indicated to conform with the title
change proposed for Hydrocortisone Acetate Lotion. See briefing
under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40800-1

Change to read:
Assay for hydrocortisone acetate—Proceed with Ophthalmic
Ointment as directed in the Assay under Hydrocortisone Acetate
Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28
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BRIEFING

Neomycin and Polymyxin B Sulfates, Gramicidin, and Hy-
drocortisone Acetate Cream, USP 27 page 1304. An editorial re-
vision is indicated to conform with the title change proposed for
Hydrocortisone Acetate Lotion. See briefing under Amphotericin
B Lotion.

(NL: C. Barnstein) RTS—40801-1

Change to read:
Assay for hydrocortisone acetate—Proceed with Cream as direc-
ted in the Assay under Hydrocortisone Acetate Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28

BRIEFING

Neomycin and Polymyxin B Sulfates and Hydrocortisone
Acetate Cream, USP 27 page 1305. An editorial revision is indi-
cated to conform with the title change proposed forHydrocortisone
Acetate Lotion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40802-1

Change to read:
Assay for hydrocortisone acetate—Proceed with Cream as direc-
ted in the Assay under Hydrocortisone Acetate Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28

BRIEFING

Nitrofurantoin Oral Suspension, USP 27 page 1325. In accor-
dance with the implemented name change, it is proposed to change
USP N-(aminocarbonyl)-N-[([5-nitro-2-furanyl]methylene)ami-

no]glycine RS to USP Nitrofurantoin Related Compound A RS.
The limit test, which has been editorially restyled, is also affected
by this revision.

(PA7b: B. Davani) RTS—40896-1

Change to read:
USP Reference standards h11i—USP Nitrofurantoin RS. USP N-
(aminocarbonyl)-N-[([5-nitro-2-furanyl]methylene)amino]glycine
RS.
~

USP Nitrofurantoin Related Compound A RS.
~USP28

Add the following:

&Uniformity of dosage units h905i—

FOR ORAL SUSPENSION PACKAGED IN SINGLE-UNIT CON-

TAINERS: meets the requirements.&2S (USP27)

Add the following:

&Deliverable volume h698i—

FOR ORAL SUSPENSION PACKAGED IN MULTIPLE-UNIT CON-

TAINERS: meets the requirements.&2S (USP27)

Change to read:
Limit of N-(aminocarbonyl)-N-[([5-nitro-2-furanyl]methyl-
ene)amino]glycine (NF 250) and Assay—

pH 7.0 Phosphate buffer andMobile phase—Prepare as directed
in the Assay under Nitrofurantoin.

Internal standard solution—Dissolve about 13 mg of acetanilide
in Mobile phase, dilute with Mobile phase to 200 mL, and mix.

Standard NF 250 preparation—Prepare a solution of USP N-
(aminocarbonyl)-N-[([5-nitro-2-furanyl]methylene)amino]glycine
RS
~

USP Nitrofurantoin Related Compound A RS
~USP28

in Mobile phase to contain 125 mg per mL.
~

[NOTE—USP Nitrofurantoin Related Compound A RS is

N-(aminocarbonyl)-N-[([5-nitro-2-furanyl]methylene)ami-

no]glycine.]
~USP28

Dilute 2.0 mL of this solution withMobile phase to 100.0 mL, and
mix.

Standard nitrofurantoin preparation—Transfer about 25 mg of
USP Nitrofurantoin RS, accurately weighed, to a 100-mL volu-
metric flask with the aid of about 50 mL of dimethylformamide.
Add 20 mL of water, cool to room temperature, and dilute with
dimethylformamide to volume to obtain a Standard solution.
Transfer a 4.0-mL aliquot of this Standard solution to a glass-stop-
pered flask, add 15.0 mL of Internal standard solution, and mix.

Assay preparation—Transfer an accurately measured volume of
freshly mixed Oral Suspension, equivalent to about 25 mg of nitro-
furantoin, to a 100-mL volumetric flask, add 20 mL of water to the
flask, and mix. Add about 50 mL of dimethylformamide, and shake
the flask for about 20 minutes. Cool to room temperature, and di-
lute with dimethylformamide to volume. Centrifuge a portion of
the solution, and transfer a 4.0-mL aliquot of the supernatant liquid
to a glass-stoppered flask. Add 15.0 mL of Internal standard, and
mix. Filter a portion of the solution through a 5-mm pore size poly-
tef filter, discarding the first few mL of the filtrate.
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Test preparation—Transfer an accurately measured volume of
the freshly mixed Oral Suspension, equivalent to 5 mg of nitrofur-
antoin, to a 100-mL volumetric flask. Dilute with Mobile phase to
volume, and mix. Centrifuge a portion of this solution. Filter a por-
tion of the supernatant through a 5-mm pore size polytef filter, dis-
carding the first few mL of the filtrate.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with both a 254-nm detector
and a 375-nm detector and a 3.9-mm 6 30-cm column that con-
tains packing L1. For the Assay, chromatograph the Standard ni-
trofurantoin preparation, adjusting the operating parameters so
that the retention time of the nitrofurantoin peak is about 8 minutes
and its peak height is about half full-scale: the relative standard de-
viation of the ratio of the peak responses in replicate injections is
not more than 2.0%, and the resolution, R, of the acetanilide and
nitrofurantoin peaks is not less than 3.5. The flow rate is about 1.2
mL per minute. For the NF 250 test, adjust the operating para-
meters so that the NF 250 peak has a retention time of between
3 and 6 minutes and its height is about 0.1 full-scale. The flow rate
is about 1.2 mL per minute.
Procedure for limit of N-(aminocarbonyl)-N-[([5-nitro-2-fura-

nyl]methylene)amino]glycine—Inject separately equal volumes
(30 mL to 60 mL) of Standard NF 250 preparation and the Test
preparation into the chromatograph, and record the peak responses
with the 375-nm detector: the height of any peak appearing in the
chromatogram of the Test preparation at a retention time corre-
sponding to that of the main peak in the Standard NF 250 prepa-
ration is not greater than the height of the latter (5.0%).
Procedure for assay—Inject equal volumes (about 15 mL) of

Standard nitrofurantoin preparation and the Assay preparation se-
parately into the chromatograph, and record the peak responses
with the 254-nm detector. Calculate the quantity, in mg, of
C8H6N4O5 in each mL of the Oral Suspension taken by the for-
mula:

0.1(C /V)(RU /RS),

in which C is the concentration, in mg per mL, of USP Nitrofuran-
toin RS in the Standard solution; V is the volume, in mL, of Oral
Suspension taken; and RU and RS are the ratios of the peak re-
sponses of the nitrofurantoin to the internal standard obtained from
the Assay preparation and the Standard nitrofurantoin prepara-
tion, respectively.

BRIEFING

Nitrous Oxide, USP 27 page 1331. It is proposed to add new
USP Reference Standards, which will affect the tests for Identifica-
tion and the Assay.

(AER: K. Zaidi) RTS—40629-3

Add the following:

~

USP Reference standards—USP Air–Helium RS. USP

Nitrous Oxide RS.
~USP28

Change to read:
Identification—
A: With the container temperatures the same and maintained

between 158 and 258, concomitantly read the pressure of the Ni-
trous Oxide container and of a container of nitrous oxide certified
standard (see under Reagents in the section Reagents, Indicators,
and Solutions).
~

USP Nitrous Oxide RS.
~USP28

[NOTE—Do not use the nitrous oxide certified standard
~

USP Nitrous Oxide RS
~USP28

if it has been depleted to less than half of its full capacity.] The
pressure of the Nitrous Oxide container is within 50 psi of that
of the nitrous oxide certified standard.
~

USP Nitrous Oxide RS.
~USP28

B: Pass 100+ 5 mL released from the vapor phase of the con-
tents of the Nitrous Oxide container through a carbon dioxide de-
tector tube at the rate specified for the tube: no color change is
observed (distinction from carbon dioxide).
C: Collect about 100 mL of the gas under test in a 100-mL

tube fitted at the top with a stopcock. Open the stopcock, and
quickly add a freshly prepared solution of 500 mg of pyrogallol
in 2 mL of water and a freshly prepared solution of 12 g of potas-
sium hydroxide in 8 mL of water. Immediately close the stopcock,
and mix: the gas is not absorbed, and the solution does not become
brown (distinction from oxygen).

~

D: Prepare a gas chromatograph as directed in the As-

say, and inject USP Nitrous Oxide RS and a sample of Ni-

trous Oxide into the gas chromatograph. The retention time

of the major peak in the chromatogram of the Nitrous Oxide

sample corresponds to that of the chromatogram of the USP

Nitrous Oxide RS.
~USP28

Change to read:
Assay—Introduce a specimen of Nitrous Oxide taken from the liq-
uid phase, as directed in the test for Nitrogen dioxide, into a gas
chromatograph by means of a gas-sampling valve. Select the oper-
ating conditions of the gas chromatograph such that the peak re-
sponse resulting from the following procedure corresponds to not
less than 70% of the full-scale reading. Preferably, use an apparatus
corresponding to the general type in which the column is 6 m in
length and 4 mm in inside diameter and is packed with porous
polymer beads, which permits complete separation of N2 and O2

from N2O, although the N2 and O2 may not be separated from each
other. Use industrial grade helium (99.99%) as the carrier gas, with
a thermal-conductivity detector, and control the column tempera-
ture: the peak response produced by the assay specimen exhibits a
retention time corresponding to that produced by an air-helium cer-
tified standard (see under Reagents in the section Reagents, Indi-
cators, and Solutions),
~

USP Air–Helium RS,
~USP28

and is equivalent to not more than 1.0% of air when compared to
the peak response of the air-helium certified standard,
~

USP Air–Helium RS,
~USP28

indicating not less than 99.0%, by volume, of N2O.
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BRIEFING

Nystatin Lotion, USP 27 page 1350. It is proposed to change
the title of this monograph to Nystatin Topical Emulsion. See brief-
ing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40803-1

Nystatin Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Nystatin Topical Emulsion

BRIEFING

Nystatin Topical Emulsion—See briefing under Amphotericin
B Lotion.

(NL: C. Barnstein) RTS—40803-1

Add the following:

~Nystatin Topical Emulsion
(Monograph under this new title—to become official
July 1, 2007)
(Current monograph title is Nystatin Lotion)

» Nystatin Topical Emulsion contains not less

than 90.0 percent and not more than 140.0 percent

of the labeled amount of USP Nystatin Units.

Packaging and storage—Preserve in tight containers, at

controlled room temperature.

USP Reference standards h11i—USP Nystatin RS.

pH h791i: between 5.5 and 7.5.

Assay—Proceed with Topical Emulsion as directed in the

Assay under Nystatin Cream.
~USP28

(Official July 1, 2007)

BRIEFING

Omeprazole, USP 27 page 1358. Based on the comments re-
ceived, it is proposed to clarify that the pH of the Phosphate buffer
under Assay should be adjusted, if necessary, to 7.6.

(PA4: E. Gonikberg) RTS—40863-1

Change to read:
Assay—

Phosphate buffer—Dissolve 0.725 g of monobasic sodium phos-
phate and 4.472 g of anhydrous dibasic sodium phosphate in 300
mL of water, dilute with water to 1000 mL, and mix. Dilute 250
mL of this solution with water to 1000 mL.
~

If necessary, adjust the pH with phosphoric acid to

7.6.
~USP28

Mobile phase—Prepare a filtered and degassed mixture of Phos-
phate buffer and acetonitrile (3:1). Make adjustments if necessary
(see System Suitability under Chromatography h621i).

Diluent—Prepare a mixture of 0.01 M sodium borate and aceto-
nitrile (3:1).

Standard preparation—Dissolve an accurately weighed quantity
of USP Omeprazole RS in Diluent, and dilute quantitatively, and
stepwise if necessary, with Diluent to obtain a solution having a
known concentration of about 0.2 mg per mL.

Assay preparation—Transfer about 100 mg of Omeprazole, ac-
curately weighed, to a 50-mL volumetric flask, dissolve in and di-
lute with Diluent to volume, and mix. Transfer 5.0 mL of this
solution to a 50-mL volumetric flask, dilute with Diluent to vol-
ume, and mix.

System suitability solution—Dilute a volume of Standard prep-
aration with Diluent to obtain a solution containing about 0.1 mg
of USP Omeprazole RS per mL.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 280-nm detector and a
4.6-mm 6 15-cm column that contains 5-mm packing L7. The
flow rate is about 0.8 mL per minute. Chromatograph the System
suitability solution, and record the peak responses as directed for
Procedure: the capacity factor, k’, is not less than 6.0; the column
efficiency is not less than 3000 theoretical plates; the tailing factor
is not more than 1.5; and the relative standard deviation for rep-
licate injections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C17H19N3O3S
in the portion of Omeprazole taken by the formula:

500C(rU / rS),

in which C is the concentration, in mg per mL, of USP Omeprazole
RS in theStandard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparationand the Standard
preparation, respectively.
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BRIEFING

Orphenadrine Citrate, USP 27 page 1362 and page 1944 of
PF 29(6) [Nov.–Dec. 2003]. The proposed change is made to iden-
tify the compounds described by relative retention time in the test
for Related compounds.

(PA3: S. Salado) RTS—40860-1

Change to read:
Packaging and storage—Preserve in tight, light-resistant con-
tainers.

&Store at 258, excursions permitted between 158 and

308.&2S (USP27)

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&2S (USP27)

Change to read:
USP Reference standards h11i—
&USP Endotoxin RS.&2S (USP27)

USP Orphenadrine Citrate RS.

Change to read:
~

Related compounds—
0.05 M Ammonium phosphate buffer, Mobile phase, System

sensitivity solution, and Chromatographic system—Prepare as di-
rected in the Assay.

Standard solution—Use the Standard preparation, prepared as
directed in the Assay.
Test solution—Use the Assay preparation, prepared as directed

in the Assay.
Procedure—Separately inject equal volumes (about 20 mL) of

the Test solution and the Standard solution into the chromatograph,
record the chromatogram for at least 2.5 times the retention time of
orphenadrine citrate, and measure all of the peak areas. Calculate
the percentage of each impurity in the portion of Orphenadrine Ci-
trate taken by the formula:

5000F(C/W)(ri /rS),

in which C is the concentration, in mg per mL, of USP Orphena-
drine Citrate RS in the Standard solution; W is the weight, in mg,
of Orphenadrine Citrate taken to prepare the Test solution; F is the
relative response factor and is equal to 0.75 for any peak at a re-
lative retention time of about 0.25, 0.41 for any peak at a relative
retention time of about 0.51, 0.52 for any peak at a relative reten-
tion time of about 1.54, and 1.0 for any other peak; ri is the peak
area for each impurity in the Test solution; and rS is the peak area of
orphenadrine citrate in the Standard solution: not more than 0.5%
of total impurities is found.

~USP27

~

in which C is the concentration, in mg per mL, of USP Or-

phenadrine Citrate RS in the Standard solution; W is the

weight in mg, of the sample taken to prepare the Test solu-

tion; F is the relative response factor described in the table

below; ri is the peak area for each impurity in the Test solu-

tion; and rS is the peak area of Orphenadrine Citrate in the

Standard solution: not more than 0.5% of total impurities is

found.

Compound name

Relative Retention

Time

Relative Response

Factor

Ethyldimethyl [2-(2-methylbenzhydryloxy)ethyl] ammonium

chloride 0.25 0.75

2-Methylbenzhydrol 0.51 0.41

Orphenadrine Citrate 1.0 —

N,N-Dimethyl-2-(o-tolyl-o-xylyloxy)ethylamine 1.54 0.52

Others — 1.0

~USP28
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Add the following:

&Other requirements—Where the label states that Orphe-

nadrine Citrate is sterile, it meets the requirements for Ster-

ility and Bacterial endotoxins under Orphenadrine Citrate

Injection. Where the label states that Orphenadrine Citrate

must be subjected to further processing during the prepara-

tion of injectable dosage forms, it meets the requirements

for Bacterial endotoxins under Orphenadrine Citrate Injec-

tion.&2S (USP27)

BRIEFING

Orphenadrine Citrate Injection, USP 27 page 1363—See
briefing under Orphenadrine Citrate.

(PA3: S. Salado) RTS—40860-2

Change to read:
~

Related compounds—
0.05 M Ammonium phosphate buffer, Mobile phase, System

sensitivity solution, and Chromatographic system—Prepare as di-
rected in the Assay.

Standard solution—Use the Standard preparation, prepared as
directed in the Assay.

Test solution—Use the Assay preparation, prepared as directed
in the Assay.

Procedure—Separately inject equal volumes (about 20 mL) of
the Test solution and the Standard solution into the chromatograph,
record the chromatogram for at least 2.5 times the retention time of
orphenadrine citrate, and measure all of the peak areas. Calculate
the percentage of each impurity in the portion of Injection taken by
the formula:

(10,000F)(C/V)(1/D)(ri /rS),

in which C is the concentration, in mg per mL, of USP Orphena-
drine Citrate RS in the Standard solution; V is the volume, in mL,
of the Injection taken to prepare the Test solution; D is the labeled
dose of the Injection; F is the relative response factor and is equal
to 0.75 for any peak at a relative retention time of about 0.25, 0.41
for any peak at a relative retention time of about 0.51, 0.52 for any
peak at a relative retention time of about 1.54, and 1.0 for any other
peak; ri is the peak area for each impurity in the Test solution; and
rs is the peak area of orphenadrine citrate in the Standard solution:
not more than 4.0% of total impurities is found. [NOTE—The rela-
tive retention time for orphenadrine citrate in the Test solution is
equal to 1.0.]

~USP27

~

in which F is the relative response factor as found in the

table below; C is the concentration, in mg per mL, of USP

Orphenadrine Citrate RS in the Standard solution; V is the

volume, in mL, of the injection taken to prepare the Test

solution; D is the labeled dose of the injection; ri is the peak

area for each impurity in the Test solution; and rS is the peak

area of Orphenadrine Citrate in the Standard solution: not

more than 4.0% of total impurities is found.

Compound name

Relative Retention

Time

Relative Response

Factor

Ethyldimethyl [2-(2-methylbenzhydryloxy)ethyl]

ammonium chloride 0.25 0.75

2-Methylbenzhydrol 0.51 0.41

Orphenadrine Citrate 1.0 —

N,N-Dimethyl-2-(o-tolyl-o-xylyloxy)ethylamine 1.54 0.52

Others — 1.0

~USP28
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BRIEFING

Oxybutynin Chloride Extended-Release Tablets. Because
there is no existing USP monograph for this drug product, a new
monograph, based on validated methods of analysis, is being pro-
posed. The liquid chromatographic procedure in the test for Re-
lated compounds and in the Assay is based on analyses
performed with the Inertsil Phenyl brand of L11 column. The typ-
ical retention time for the oxybutynin peak is about 5 minutes.

(PA4: E. Gonikberg) RTS—40034-1

Add the following:

~Oxybutynin Chloride Extended-
Release Tablets

» Oxybutynin Chloride Extended-Release Tablets

contain not less than 90 percent and not more than

110 pe r c en t o f t h e l a b e l e d amoun t o f

C22H31NO3 �HCl.

Packaging and Storage—Preserve in tight containers.

Store at 258, excursions permitted between 158 and 308.

USP Reference standards h11i—USP Oxybutynin Chlo-

ride RS. USP Oxybutynin Related Compound A RS.

Identification—

A: Infrared Absorption h197i—

Test specimen—Add a quantity of finely powdered Tab-

lets, equivalent to about 15 mg of oxybutynin chloride, to

5 mL of water per tablet. Mix for one minute. Adjust with

0.1 N sodium hydroxide to a pH between 7 and 8. Extract

the solution twice with 10 mL of ether. Combine and eva-

porate the ether extract, and dry under vacuum over silica

gel for at least 30 minutes. Redissolve the dried residue in

a small amount of acetone, transfer the solution to an IR salt

plate, and evaporate to cast a thin film.

Standard specimen—Dissolve 15 mg of USP Oxybutynin

chloride RS in 5 mL of water. Proceed as directed for the

Test specimen, beginning with ‘‘Adjust with’’.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that of the

Standard preparation, as obtained in the Assay.

Uniformity of dosage units h905i—meet the requirements.

Related compounds—

Mobile phase, Diluent, Preparation medium, Impurity

stock solution and System suitability solution—Proceed as

directed in the Assay.

Impurity standard solution—Dilute the Impurity stock

solution with Diluent to obtain a solution having a known

concentration of about 1 mg of phenylcyclohexylglycolic

acid (Oxybutynin related compound A) per mL.

Test solution— Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L11. The flow rate is about 1.5 mL per minute. Chromato-

graph the Impurity standard solution, and record the peak

responses as directed for Procedure: the tailing factor is

greater than 0.75 and not more than 2.5 for the phenylcyclo-

hexylglycolic acid peak. Chromatograph the System suit-

ability solution, and record the peak responses as directed

for Procedure: the relative retention times are about 1.0

for oxybutynin and about 1.6 for phenylcyclohexylglycolic

acid; the resolution, R, between oxybutynin and phenylcy-

clohexylglycolic acid is not less than 1.5; and the relative

standard deviation of peak area responses for six replicate

injections of System suitability solution is not more than

3% for each compound.

Procedure—Separately injects equal volumes (about 50

mL) of the Impurity standard solution and the Test solution

into the chromatograph, record the chromatograms and

measure the peak responses. Calculate the percentage of

each impurity in the portion of Tablets taken by the formula:
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C(rU / rS),

in which C is the concentration, in mg per mL, of phenylcy-

clohexylglycolic acid in the Impurity standard solution, and

rU and rS are the peak responses for each impurity obtained

from the Test solution and the Impurity standard solution,

respectively. Disregard any peak less than 0.1%: not more

than 1% of phenylcyclohexylglycolic acid is found, and

not more than 2% of total impurities is found.

Assay—

Mobile phase—Prepare a mixture of water, acetonitrile,

and triethylamine (65:35:0.15). Adjust with phosphoric acid

to a pH of 3.9, degas, and filter.

Diluent—Use water adjusted with phosphoric acid to a pH

of 3.5.

Preparation medium—Prepare a solution of methanol and

acetonitrile (1:1).

Impurity stock solution—Dissolve an accurately weighed

quantity ofUSP Oxybutynin Related compound A RS in ace-

tonitrile, to obtain a solution having a known concentration

of about 0.11 mg of phenylcyclohexylglycolic acid per mL.

[NOTE—Oxybutynin related compound A is phenylcyclo-

hexylglycolic acid.]

System suitability solution—Transfer 10 mL of the Stan-

dard stock solution and 1 mL of the Impurity stock solution

into a 100-mL volumetric flask, dilute with Diluent to vol-

ume, and mix.

Standard stock preparation—Dissolve an accurately

weighed quantity of USP Oxybutynin Chloride RS in aceto-

nitrile, to obtain a solution having a known concentration of

about 0.37 mg per mL.

Standard preparation—Dilute the Standard stock prepa-

ration with Diluent to obtain a solution having a known

concentration of about 0.1 mg per mL.

Assay preparation—

FOR TABLETS THAT CONTAIN 5 MG OF OXYBUTYNIN CHLO-

RIDE—Place 10 tablets in a 500-mL volumetric flask, add

150 mL of Preparation medium, and stir overnight or until

dissolved. Dilute with Diluent to volume. Mix thoroughly,

centrifuge, and use the clear supernatant.

FOR TABLETS THAT CONTAIN 10 MG OF OXYBUTYNIN

CHLORIDE OR MORE—Place 10 tablets in a 1000-mL volu-

metric flask, add 300 mL of Preparation medium, and stir

overnight or until dissolved. Dilute with Diluent to volume.

If necessary, make a further dilution with Diluent to obtain a

solution with a final concentration equivalent to 0.1 mg per

mL of oxybutynin chloride. Mix thoroughly, centrifuge, and

use the clear supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm x 15-cm column that contains packing

L11. The flow rate is about 1.5 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the tailing factor is greater than

0.75 and not more than 2.5. Chromatograph the System suit-

ability solution, and record the peak responses as directed

for Procedure: the relative retention times are about 1.0

for oxybutynin and about 1.6 for phenylcyclohexylglycolic

acid; the resolution, R, between oxybutynin and phenylcy-

clohexylglycolic acid is not less than 1.5; and the relative

standard deviation of peak area responses for six replicate

injections of System suitability solution is not more than

3% for each compound.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard Preparation and Assay preparation into

the chromatograph, record the chromatograms, and measure

the responses for the major peaks. Calculate the quantity, in

mg, of oxybutynin chloride (C22H31NO3 �HCl) in the por-

tion of Tablets taken by the formula

C 6 V 6 D(rU / rS),
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in which C is the concentration, in mg per mL, of oxybuty-

nin chloride in the Standard preparation; V is the volume, in

mL, of the Assay preparation; D is the dilution factor; and

rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respectively.

Drug release h724 i—[To come]
~USP28

BRIEFING

Padimate O Lotion, USP 27 page 1397. It is proposed to
change the title of this monograph to Padimate O Topical Emul-
sion. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40804-1

Padimate O Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Padimate O Topical Emulsion

BRIEFING

Padimate O Topical Emulsion—See briefing under Amphoter-
icin B Lotion.

(NL: C. Barnstein) RTS—40804-1

Add the following:

~Padimate O Topical Emulsion
(Monograph under this new title—to become official
July 1, 2007)
(Current monograph title is Padimate O Lotion)

» Padimate O Topical Emulsion contains not less

than 90.0 percent and not more than 110.0 percent

of the labeled amount of C17H27NO2.

Packaging and storage—Preserve in tight, light-resistant

containers.

USP Reference standards h11i—USP Padimate O RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Assay—

Mobile phase—Prepare a suitable filtered and degassed

solution containing methanol, water, and glacial acetic acid

(85:15:0.5).

Standard preparation—Dissolve an accurately weighed

quantity of USP Padimate O RS in isopropyl alcohol, and

dilute quantitatively, and stepwise if necessary, with isopro-

pyl alcohol to obtain a solution having a known concentra-

tion of about 100 mg per mL.

Assay preparation—Transfer an accurately weighed

quantity of Topical Emulsion, equivalent to about 100 mg

of padimate O, to a 100-mL volumetric flask, and add about

75 mL of isopropyl alcohol. Heat gently with swirling until

the specimen is dispersed. Cool to room temperature, dilute

with isopropyl alcohol to volume, and mix. Pipet 10.0 mL of

this solution into a 100-mL volumetric flask, dilute with iso-

propyl alcohol to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 308-nm detec-

tor and a 4.6-mm6 25-cm column that contains 5-mm base-

deactivated packing L1. The flow rate is about 1.5 mL per

minute. Chromatograph the Standard preparation, and re-
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cord the peak responses as directed for Procedure: the tail-

ing factor is not more than 2.5, and the relative standard de-

viation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C17H27NO2 in the portion of Topical

Emulsion taken by the formula:

C(rU / rS),

in which C is the concentration, in mg per mL, of USP

Padimate O RS in the Standard preparation; and rU and rS

are the peak responses for padimate O obtained from the

Assay preparation and the Standard preparation, respect-

ively.
~USP28

(Official July 1, 2007)

BRIEFING

Penicillin G Procaine, Neomycin and Polymyxin B Sulfates,
and Hydrocortisone Acetate Topical Suspension, USP 27 page
1427. An editorial revision is indicated to conform with the title
change proposed for Hydrocortisone Acetate Lotion. See briefing
under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40805-1

Change to read:
Assay for hydrocortisone acetate—Using an accurately mea-
sured volume of Topical Suspension, proceed as directed in the As-
say under Hydrocortisone Acetate Lotion
~

(Hydrocortisone Acetate Topical Emulsion, Official July 1,

2007).
~USP28

BRIEFING

Phenytoin Oral Suspension, USP 27 page 1479 and page 1965
of PF 29(6) [Nov.–Dec. 2003]. In the test for Dissolution it is pro-
posed to add instructions for the introduction of the sample into the
dissolution vessel because the procedure used to introduce the sam-
ple has a great impact on the dissolution results.

(BPC: M. Marques) RTS—40811-1

Change to read:
Dissolution h711i—

0.05 M Tris buffer—Dissolve 36.3 g of tris(hydroxymethyl)ami-
nomethane and 60 g of sodium lauryl sulfate in 6 L of water, adjust
with hydrochloric acid to a pH of 7.5 + 0.05, and degas.

Medium: 0.05 M Tris buffer; 900 mL.
Apparatus 2: 35 rpm.
Time: 60 minutes.

~

Dissolution procedure—Shake the sample suspension

well, about 100 shakes. Using a 5-mL syringe, collect ap-

proximately 5 mL of suspension, and record the weight.

With the paddles lowered, gently empty the contents of each

syringe into the bottom of each vessel containing the Disso-

lution Medium. Start rotating the paddles. Reweigh each sy-

ringe, and determine the amount of suspension delivered

into each vessel. At the end of 60 minutes, remove 4 mL

from each vessel, and pass through a 0.45-mm nylon filter

presaturated with Dissolution Medium.
~USP28

Determine the amount of C15H12N2O2 dissolved by employing
the following method.

0.02 M Sodium phosphate buffer—Dissolve 2.76 g of monoba-
sic sodium phosphate in 1 L of water.

Mobile phase—Prepare a filtered and degassed mixture of 0.02
M Sodium phosphate buffer, methanol, and acetonitrile (50:27:23),
and mix. Adjust with phosphoric acid to a pH of 3.0. Make adjust-
ments if necessary (see System Suitability under Chromatography
h621i).

Standard solution—Transfer about 70 mg of USP Phenytoin RS,
accurately weighed, to a 500-mL volumetric flask. Dissolve in 15
mL of methanol, dilute with Dissolution Medium to volume, and
mix.

Test solution—Dispense a 5-mL portion of well-mixed Oral Sus-
pension, accurately weighed, into each dissolution vessel. With-
draw the sample after 60 minutes, and filter.
~

~USP28

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 240-nm detector and a
4.6-mm 6 15-cm column that contains packing L1. The flow rate
is about 1 mL per minute. Chromatograph the Standard solution,
and record the responses as directed for Procedure: the column ef-
ficiency is not less than 5400 theoretical plates; the tailing factor is
not more than 2.0; and the relative standard deviation for replicate
injections is not more than 2.0%.
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Procedure—Separately inject equal volumes (about 10 mL) of
the Standard solution and the Test solution
~

solution under test
~USP28

into the chromatograph, record the chromatograms, and measure
the responses for the major peaks. Calculate the quantity, in mg,
of C15H12N2O2 dissolved. [NOTE—The density of Oral Suspension
must be determined and used in calculating the quantity, in mg, of
phenytoin dissolved.]
Tolerances—Not less than 80% (Q) of the labeled amount of

C15H12N2O2 is dissolved in 60 minutes.

Add the following:

&Uniformity of dosage units h905i—
FOR ORAL SUSPENSION PACKAGED IN SINGLE-UNIT

CONTAINERS: meets the requirements.&2S (USP27)

Add the following:

&Deliverable volume h698i—

FOR ORAL SUSPENSION PACKAGED IN MULTIPLE-UNIT CON-

TAINERS: meets the requirements.&2S (USP27)

BRIEFING

Propoxyphene Hydrochloride, USP 27 page 1578 and page
660 of PF 29(3) [May–June 2003]. It is proposed to revise the
USP Reference standards section to change the name of USP a-
d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane RS
to USP Propoxyphene Related Compound B RS. It is also pro-
posed to revise the test for Related compounds and the Assay to
incorporate the name change.

(PA2: C. Anthony) RTS—40681-1

Change to read:
USP Reference standards h11i—USP Propoxyphene Hydro-
chloride RS. USP a-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-
3-methylbutane RS.
~

USP Propoxyphene Related Compound B RS.
~USP28

USP Propoxyphene Related Compound A RS.

Change to read:
Identification—
A: Infrared Absorption h197Si—
Solution: 1 in 20.
Medium: chloroform.
B: It responds to the tests for Chlorideh191i.

&Dissolve 0.25 g of Propoxyphene Hydrochloride in 15 mL

of Purified Water, and treat 3 mL of this solution with 1 mL

of 6 N ammonium hydroxide to precipitate the propoxy-

phene base. Filter to remove the precipitate, acidify the fil-

trate with 2 mL of nitric acid, and add 1 mL of silver nitrate

TS: a white, curdy precipitate that is soluble in an excess of

6 N ammonium hydroxide confirms the presence of silver

chloride.&2S (USP27)

Change to read:
Related compounds—
Mobile phase and Chromatographic system—Proceed as direc-

ted in the Assay.
Standard solution— Proceed as directed for the Standard prep-

aration in the Assay.
Related compounds standard

~

Standard stock
~USP28

solution—Dissolve
~

Accurately weigh
~USP28

about 10 mg each of USP Propoxyphene Related Compound A RS
and USP a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-
butane RS
~

USP Propoxyphene Related Compound B RS
~USP28

in 20 mL of methanol in
~

into
~USP28

a 50-mL volumetric flask,
~

dissolve using 2 mL of methanol,
~USP28

dilute with Mobile phase to volume, and mix.

~

Standard solution—Transfer 5.0 mL of the Standard

stock solution to a 50-mL volumetric flask, dilute with Mo-

bile phase to volume, and mix.
~USP28

Test solution—Use the Assay preparation.
System suitability solution—Combine 1.0 mL of the Related

compounds Standard stock solution containing about 0.2 mg per
mL of each related compound with 10.0 mL of the Standard Test
solution, and mix.
~

Transfer 1.0 mL of the Standard stock solution to a 10.0-

mL volumetric flask, dilute with Mobile phase to volume,

and mix.
~USP28

Chromatographic system (see Chromatography h621i)—Pro-
ceed as directed in the Assay. Chromatograph the System suitability
solution, and record the peak responses as directed for Procedure:
the relative retention times are about 0.63 for propoxyphene related
compound A, 0.78 for a-d-2-acetoxy-4-dimethylamino-1,2-diphe-
nyl-3-methylbutane,
~

propoxyphene related compound B,
~USP28

and 1.0 for propoxyphene hydrochloride; the resolution, R, be-
tween a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbu-
tane,
~

propoxyphene related compound B,
~USP28

and propoxyphene
~

related compound A
~USP28
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is not less than 1.4;
~

2.0;
~USP28

and the relative standard deviation for replicate injections is not
more than 2.0%.
Procedure—

~

Separately
~USP28

inject a
~

equal
~USP28

volumes (about 50 mL) of the Test solution
~

and the Standard solution
~USP28

into the chromatograph, record the chromatograms, and measure
the peak responses. Calculate the percentage
~

quantity, in mg,
~USP28

of propoxyphene related compound A in the portion of Propoxy-
phene Hydrochloride taken by the formula:

100(ri / rs),

~

50C(rU / rS),~USP28

in which ri is the individual peak response of propoxyphene related
compound A in the Test solution; and rs is the sum of the responses
for all of the peaks:
~

C is the concentration, in mg per mL, of USP Propoxy-

phene Related Compound A RS in the Standard solution;

and rU and rS are the propoxyphene related compound A

peak responses obtained from the Test solution and Stan-

dard solution, respectively.
~USP28

Not more than 0.5% of propoxyphene related compound A as the
hydrochloride
~

~USP28

is found. Calculate the percentage
~

quantity, in mg,
~USP28

of a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane,
~

propoxyphene related compound B as the
~USP28

hydrochloride in the portion of Propoxyphene Hydrochloride taken
by the formula:

100(1.112)(ri / rs),

~

50C(361.93/325.45)(rU / rS),~USP28

in which 1.112 is the ratio of the molecular weight of a-d-2-acet-
oxy-4-dimethylamino-1,2-diphenyl-3-methylbutane hydrochloride
to that of a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-
butane free base; ri is the individual peak response of a-d-2-acet-
oxy-4-dimethylamino-1,2-diphenyl-3-methylbutane in the Test
solution; and rs is the sum of the responses for all of the peaks:

~

C is the concentration, in mg per mL, of USP a-d-2-Acet-

oxy-4-dimethylamino-1,2-diphenyl-3-methylbutane RS

USP Propoxyphene Related Compound B RS in the Stan-

dard solution; 361.93 and 325.45 are the molecular weights

of a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-

butane, propoxyphene related compound B as the hydro-

chloride and a-d-2-acetoxy-4-dimethylamino-1,2-

diphenyl-3-methylbutane, propoxyphene related compound

B, respectively; and rU and rS are the a-d-2-acetoxy-4-di-

methylamino-1,2-diphenyl-3-methylbutane, propoxyphene

related compound B peak responses obtained from the Test

solution and the Standard solution, respectively.
~USP28

Not more than 0.6% of a-d-2-acetoxy-4-dimethylamino-1,2-diphe-
nyl-3-methylbutane,
~

propoxyphene related compound B as the
~USP28

hydrochloride is found.

Change to read:
Assay—

0.01 M
~

0.1 M
~USP28

Monobasic ammonium phosphate buffer, pH 6.3—Dissolve 11.5 g
of monobasic ammonium phosphate and 1.0 mL of triethylamine
in 1000 mL of water, adjust with 10% sodium hydroxide to a pH of
6.3 + 0.05, and mix.

Mobile phase—Prepare a filtered and degassed mixture of
methanol and 0.01 M

~

0.1 M
~USP28

Monobasic ammonium phosphate buffer, pH 6.3 (67:33). Make ad-
justments if necessary (see System Suitability under Chromatog-
raphy h621i).

Standard preparation—Dissolve an accurately weighed quantity
of USP Propoxyphene Hydrochloride RS in Mobile phase to ob-
tain a solution having a known concentration of about 5.0 mg per
mL.

Assay preparation—Transfer about 250 mg of Propoxyphene
Hydrochloride, accurately weighed, to a 50-mL volumetric flask,
dissolve in and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
3.9-mm 6 30-cm column that contains packing L1. The flow rate
is about 1.5 mL per minute. Chromatograph the Standard prepa-
ration, and record the peak responses as directed for Procedure: the
retention time of propoxyphene hydrochloride is about 9 minutes;
the resolution, R, between a-d-2-acetoxy-4-dimethylamino-1,2-di-
phenyl-3-methylbutane and propoxyphene is not less than 1.4;
~

the tailing factor for the propoxyphene hydrochloride peak

is not more than 3.5;
~USP28

and the relative standard deviation for replicate injections is not
more than 2.0%.
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Procedure—Separately inject equal volumes (about 50 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of
C22H29NO2 �HCl in the portion of Propoxyphene Hydrochloride
taken by the formula:

100C(rU / rS),

~

50C(rU / rS),~USP28

in which C is the concentration, in mg per mL, of USP Propoxy-
phene Hydrochloride RS in the Standard preparation; and rU and
rS are the peak responses obtained from the Assay preparation and
the Standard preparation, respectively.

BRIEFING

Quazepam Tablets, USP 27 page 1614. It is proposed to revise
the test for Related compounds to correct the composition of Stan-
dard solution C. The reference to USP Quazepam Related Com-
pound A RS was inadvertently replaced with USP Quazepam RS.

(PA3: S. Salado) RTS—40845-1

Change to read:
Related compounds—
Test solution—Grind 10 Tablets to a fine powder. Dissolve an

accurately weighed portion of the powder in methylene chloride
to obtain a solution having a concentration of 10 mg of quazepam
per mL. Mix for 30 minutes, and centrifuge.
Standard solution A—Dissolve an accurately weighed quantity

of USP Quazepam RS in methylene chloride to obtain a solution
having a known concentration of about 10 mg per mL.
Standard solution B—Dissolve an accurately weighed quantity

of USP Quazepam RS in methylene chloride to obtain a solution
having a known concentration of about 0.04 mg per mL (0.2%).
Standard solution C—Dissolve an accurately weighed quantity

of USP Quazepam RS
~

USP Quazepam Related Compound A RS
~USP28

in methylene chloride to obtain a solution having a known concen-
tration of about 0.3 mg per mL (1.5%).
Procedure—Separately apply 10 mL each of the Test Solution

and Standard solution A and 5 mL each of Standard solutions B
and C to a thin-layer chromatographic plate (see Chromatography
h621i) coated with a 0.25-mm layer of chromatographic silica gel.
Allow the spots to dry, and develop the chromatogram in a solvent
system consisting of a mixture of cyclohexane, ethyl acetate, and
ether (170:40:25) in a paper-lined tank until the solvent front has
moved about three-fourths of the length of the plate. Remove the
plate from the developing chamber, mark the solvent front, allow to
air-dry, and examine the plate under short-wavelength UV light.
Compare the intensity of the secondary spot in the chromatogram

of the Test solution having the same RF value as the principal spot
in the chromatogram of Standard solution C. The spot is not larger
or more intense than the principal spot obtained from Standard
solution C. Compare the intensities of any additional secondary
spots observed in the chromatogram of the Test solution with that
of the principal spot in the chromatogram of Standard solution B:
no additional secondary spot from the chromatogram of the Test
solution is larger or more intense than the principal spot obtained
from Standard solution B, and the sum of the intensities of the ad-
ditional secondary spots obtained from the Test solution is not
more than 0.6%.

BRIEFING

Resorcinol and Sulfur Lotion, USP 27 page 1643. It is pro-
posed to change the title of this monograph to Resorcinol and Sul-
fur Topical Suspension. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40806-1

Resorcinol and Sulfur Lotion
(Current title-not to change until July 1, 2007)
Monograph title change-to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Resorcinol and Sulfur Topical Suspension

BRIEFING

Resorcinol and Sulfur Topical Suspension—See briefing un-
der Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40806-1

Add the following:

~Resorcinol and Sulfur Topical
Suspension
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Resorcinol and Sulfur
Lotion)
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» Resorcinol and Sulfur Topical Suspension is Re-

sorcinol and Sulfur in a suitable hydroalcoholic

vehicle. It contains not less than 90.0 percent

and not more than 110.0 percent of the labeled

amount of resorcinol (C6H6O2) and not less than

95.0 percent and not more than 110.0 percent of

the labeled amount of sulfur (S).

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USP Resorcinol RS.

Identification—

A: Transfer a quantity of Topical Suspension, equiva-

lent to about 20 mg of resorcinol, to a 15-mL centrifuge

tube, add 5 mL of 5 N sodium hydroxide, mix, and centri-

fuge the mixture for 5 minutes. Decant the supernatant into a

test tube, and retain the residue for Identification test B. Add

0.5 mL of chloroform, mix, and heat on a steam bath: an

intense crimson color is produced. Add a slight excess of

hydrochloric acid: the color changes to pale yellow (pre-

sence of resorcinol).

B: Place a small portion of the residue from the centri-

fuge tube in Identification test A on the tip of a spatula, and

burn it: sulfur dioxide, which turns moistened starch-iodate

paper blue, is formed (presence of sulfur).

Alcohol content h611i—Determine by the gas-liquid chro-

matographic method, acetone being used as the internal

standard: it contains between 90.0% and 110.0% of the la-

beled amount of C2H5OH.

Assay for resorcinol—

Mobile phase—Prepare a suitable degassed solution of

water, acetonitrile, and methanol (about 55:7:6) such that

the retention times of resorcinol and caffeine are about 3

minutes and 4 minutes, respectively.

Internal standard solution—Dissolve about 140 mg of

caffeine in 2 mL of chloroform, add methanol to make

100 mL, and mix.

Standard preparation—Transfer 50 mg of USP Resorci-

nol RS, accurately weighed, to a 25-mL volumetric flask,

dilute with methanol to volume, and mix. Transfer 10.0

mL of this solution and 5.0 mL of Internal standard solution

to a 100-mL volumetric flask, dilute with methanol to vol-

ume, and mix.

Assay preparation—Transfer an accurately weighed por-

tion of Topical Suspension, equivalent to about 20 mg of

resorcinol, to a 150-mL beaker. Add 40 mL of methanol

and 5.0 mL of Internal standard solution, and heat on a

steam bath for 5 minutes. Cool the mixture to room tempera-

ture, and decant the liquid into a 100-mL volumetric flask.

Wash the residue in the beaker by adding 20 mL of methanol

to the beaker. Heat on a steam bath for 5 minutes, cool the

mixture to room temperature, and decant the liquid into the

volumetric flask. Repeat the washing, heating, cooling, and

decanting. Dilute the contents of the volumetric flask with

methanol to volume, and mix.

Procedure—Introduce equal volumes (about 10 mL) of the

Assay preparation and the Standard preparation into a

high-pressure liquid chromatograph (see Chromatography

h621i), operated at room temperature, by means of a suit-

able microsyringe or sampling valve, adjusting the speci-

men size and other operating parameters such that the

peak obtained from the Standard preparation is about 0.6

full scale. Typically, the apparatus is fitted with a 4-mm

6 30-cm column containing packing L1 and is equipped

with an UV detector capable of monitoring absorption at

280 nm, and a suitable recorder. In a suitable chromatogram

the coefficient of variation for five replicate injections of the

Standard preparation is not more than 3.0%. Measure the

peak responses at equivalent retention times, obtained from
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the Assay preparation and the Standard preparation, and

calculate the quantity, in mg, of C6H6O2 in the portion of

Topical Suspension taken by the formula:

(100C)(RU / RS),

in which C is the concentration, in mg per mL, of USP Re-

sorcinol RS in the Standard preparation; and RU and RS are

the ratios of the responses of the resorcinol and caffeine

peaks obtained from the Assay preparation and the Stan-

dard preparation, respectively.

Assay for sulfur—Transfer an accurately weighed portion

of Topical Suspension, equivalent to about 85 mg of sulfur,

to a suitable flask, add 40 mL of sodium sulfite solution (1 in

20), a few drops of antifoam, and a few boiling chips, and

boil under a reflux condenser for 1 hour. Cool to room tem-

perature, add 10 mL of formaldehyde solution and 6 mL of 6

N acetic acid, and dilute with water to 150 mL. Add 3 mL of

starch TS, and titrate with 0.1 N iodine VS until a permanent

blue color is produced. Each mL of 0.1 N iodine is equiva-

lent to 3.206 mg of S.
~USP28

(Official July 1, 2007)

BRIEFING

Rifampin and Isoniazid Capsules,USP 27 page 1651 and page
1862 of PF 28(6) [Nov.–Dec. 2002]; Rifampin, Isoniazid, and
Pyrazinamide Tablets, USP 27 page 1653 and page 1865 of PF
(28(6) [Nov.–Dec. 2002]; Rifampin, Isoniazid, Pyrazinamide,
and Ethambutol Hydrochloride Tablets, USP 27 page 1654. It
is proposed to revise the Standard preparation in the Assay for ri-
fampin and isoniazid under Rifampin and Isoniazid Capsules and
in the Assay for rifampin, isoniazid, and pyrazinamide in the other
two monographs. Because it has been observed that the rifampin
component of the Standard preparation degrades rapidly with
time, it is proposed to add a note to the Standard preparation stat-
ing that it is to be used within 10 minutes.

(PA7a: W. Wright) RTS—40695-1

Change to read:
Dissolution h711i—
Medium: 0.1 N hydrochloric acid;

~

10 mM pH 6.8 sodium phosphate buffer, prepared by dis-

solving 7 g of anhydrous dibasic sodium phosphate in 5 L of

water, and adjusting with phosphoric acid to a pH of

6.8;
~USP28

900 mL.
Apparatus 1: 100 rpm.
Time: 45 minutes.
Determine the amount of rifampin (C43H58N4O12) dissolved by

employing the following method.
~

and isoniazid (C6H7N3O) dissolved using filtered portions

of the solution under test and by employing the procedure

set forth in the Assay for rifampin and isoniazid.
~USP28

Phosphate buffer solution—Dissolve 15.3 g of dibasic potas-
sium phosphate and 80.0 g of monobasic potassium phosphate into
a 1-liter volumetric flask, mix, dilute with water to volume, and
mix.
Isoniazid standard solution—Accurately weigh about 66 mg of

USP Isoniazid RS into a 100-mL volumetric flask. Dissolve in and
dilute with 0.1 N hydrochloric acid to volume, and mix.
Standard stock solution—Accurately weigh about 66 mg of USP

Rifampin RS into a 200-mL volumetric flask, dissolve in 10 mL of
0.1 N hydrochloric acid, and mix. Add 50.0 mL of Isoniazid stan-
dard solution, dilute with 0.1 N hydrochloric acid to volume, and
mix. [NOTE—Prepare this solution immediately before the test is
performed, and place in the dissolution bath at the start of the test.]
Standard solution—At the end of the test run, transfer a 5.0-mL

aliquot of the Standard stock solution and 10.0 mL of Phosphate
buffer solution to a 50-mL volumetric flask. Dilute with water to
volume, and mix. [NOTE—Analyze the solution immediately, if
possible, and if not, within 3 hours after final dilution.]
Test solution—At the end of the test run, withdraw a 25-mL ali-

quot, and filter, discarding the first 10 mL of the filtrate. Allow to
cool for about 10 minutes, and transfer 5.0 mL of the filtrate and
10.0 mL of the Phosphate buffer solution to a 50-mL volumetric
flask. Dilute with water to volume, and mix. [NOTE—Analyze the
solution immediately, if possible, and if not, within 3 hours after
final dilution.]
Determine the amount of rifampin (C43H58N4O12) dissolved from
absorbances at the wavelength of maximum absorbance at about
475 nm of the Standard solution and the Test solution.
Determine the amount of isoniazid (C6H7N3O) dissolved by em-
ploying the following method.
Mobile phase—Prepare a filtered and degassed mixture of water,

Phosphate buffer solution, and methanol (850:100:50). Make ad-
justments if necessary (see System Suitability under Chromatog-
raphy h621i).
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.0-mm 6 30-cm column that contains 10-mm packing L1. The
flow rate is about 1.5 mL per minute.
Procedure—Separately inject equal volumes (about 50 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the responses for the iso-
niazid peaks.
~

~USP28

Tolerances—Not less than 75% (Q) of the labeled amount of
C43H58N4O12 and not less than 80% (Q) of the labeled amount of
C6H7N3O are dissolved in 45 minutes.

Pharmacopeial Forum
Vol. 30(2) [Mar.–Apr. 2004] IN-PROCESS REVISION 533

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Change to read:
Assay for rifampin and isoniazid—

Buffer solution—Dissolve 1.4 g of dibasic sodium phosphate in
1 L of water, and adjust with phosphoric acid to a pH of 6.8.
Solution A—Prepare a filtered and degassed mixture of Buffer

solution and acetonitrile (96:4).
Solution B—Prepare a filtered and degassed mixture of acetoni-

trile and Buffer solution (55:45).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard preparation—Dissolve accurately weighed quantities

of USP Rifampin RS and USP Isoniazid RS in a mixture of Buffer
solution and methanol (96:4) to obtain a solution having known
concentrations of about 0.16 mg per mL and 0.08 mg per mL, re-
spectively.
~

[NOTE—Use this solution within 10 minutes.]
~USP28

Assay preparation—Weigh the contents of not fewer than 10
Capsules, mix, and transfer an accurately weighed portion of the
powder, equivalent to about 8 mg of isoniazid, to a 100-mL volu-
metric flask, and add about 90 mL of Buffer solution. Sonicate for
about 10 minutes, allow to equilibrate to room temperature, dilute
with Buffer solution to volume, and mix. [NOTE—Use this solution
within 2 hours.]
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 238-nm detector and a
4.6-mm 6 25-cm column that contains 5-mm base-deactivated
packing L1. The flow rate is about 1.5 mL per minute. The chro-
matograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 100 0 equilibration
0–5 100 0 isocratic
5–6 100?0 0?100 linear gradient
6–15 0 100 isocratic

Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the relative retention times are
about 2.6 and 1.0 for rifampin and isoniazid, respectively; the col-
umn efficiency is not less than 50,000 and not less than 6,000 the-
oretical plates for rifampin and isoniazid, respectively; the tailing
factors are not more than 2.0; and the relative standard deviation
for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses . Ca l cu la t e the quan t i ty, in mg, o f r i f ampin
(C43H58N4O12) and isoniazid (C6H7N3O) in the portion of Capsules
taken by the formula:

100C(rU / rS ),

in which C is the concentration, in mg per mL, of USP Rifampin
RS, calculated on the dried basis, or of USP Isoniazid RS, as ap-
propriate, in the Standard preparation; and rU and rS are the peak
responses obtained from the corresponding analytes obtained from
the Assay preparation and the Standard preparation, respectively.

BRIEFING

Rifampin, Isoniazid, and Pyrazinamide Tablets,USP 27 page
1653 and page 1865 of PF 28(6) [Nov.–Dec. 2002]—See briefing
under Rifampin and Isoniazid Capsules.

(PA7a: W. Wright) RTS—40695-2

Change to read:
Dissolution h711i—

Medium: simulated gastric fluid TS, without pepsin;
~

10mM pH 6.8 sodium phosphate buffer, prepared by dis-

solving 7 g of anhydrous dibasic sodium phosphate in 5 L of

water, and adjusting with phosphoric acid to a pH of

6.8;
~USP28

900 mL.
Apparatus 1: 100 rpm.
Time: 30 minutes.
Standard stock solution—Prepare a solution in Dissolution Me-

dium having known concentrations of about 0.22 mg of USP Iso-
niazid RS and 1.3 mg of USP Pyrazinamide RS per mL. Use this
solution on the day prepared.

Intermediate standard solution—Transfer about 27 mg of USP
Rifampin RS, accurately weighed, to a 200-mL volumetric flask,
add 50.0 mL of the Standard stock solution, and swirl to dissolve.
Dilute with Dissolution Medium to volume, and mix. Place this
flask into the dissolution bath immediately prior to starting the tab-
let dissolution. Withdraw the flask from the dissolution bath at the
same time that the solutions under test are withdrawn.
~

~USP28

Determine the amount of C43H58N4O12 dissolved by employing
the following method.
~

rifampin (C43H58N4O12), isoniazid (C6H7N3O), and py-

razinamide (C5H5N3O) dissolved using filtered portions of

the solution under test and by employing the procedure

set forth in the Assay for rifampin, isoniazid, and pyrazina-

mide.
~USP28

Standard solution—Transfer 10.0 mL of the Intermediate stan-
dard solution to a 50-mL volumetric flask, dilute with Dissolution
Medium to volume, and mix.

Procedure—Transfer 10.0 mL of the filtered solution under test
to a separate 50-mL volumetric flask, dilute with Dissolution Me-
dium to volume, and mix. Concomitantly determine the UV absor-
bances at 475 nm, of the solution obtained and the Standard
solution, using Dissolution Medium as the blank. Calculate the
quantity, in mg, of rifampin (C43H58N4O12) dissolved by the for-
mula:

4500C(AU / AS),

in which C is the concentration, in mg per mL, of USP Rifampin
RS in the Standard solution; and AU and AS are the absorbances of
the solution under test and the Standard solution, respectively.

Tolerances—Not less than 80% (Q) of the labeled amount of ri-
fampin (C43H58N4O12) is dissolved in 30 minutes.
Determine the amount of C6H7N3O and C5H5N3O dissolved by
employing the following method.
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Mobile phase—Prepare a filtered and degassed mixture of water,
1 M monobasic potassium phosphate, and acetonitr i le
(860:100:40). Make adjustments if necessary (see System Suitabil-
ity under Chromatography h621i).
System suitability solution—Prepare a solution of isonicotinic

acid in Dissolution Medium containing about 0.125 mg per mL.
Transfer 10 mL of this solution and 4 mL of the Standard stock
solution to a 100-mL volumetric flask containing 15 mL of 1 M
dibasic potassium phosphate and 30 mL of Mobile phase. Dilute
with Mobile phase to volume, and mix.
Standard solution—Transfer 15.0 mL of the Intermediate stan-

dard solution to a 100-mL volumetric flask containing 15 mL of 1
M dibasic potassium phosphate and 30 mL ofMobile phase. Dilute
with Mobile phase to volume, and mix. This solution may be used
for 20 hours.
Test solution—Withdraw 60 mL of the solution under test, and

filter, discarding the first 20 mL of the filtrate. Centrifuge the fil-
trate for 5 minutes. Transfer 15.0 mL of this solution to a 100-mL
volumetric flask containing 15 mL of 1 M dibasic potassium phos-
phate and 30 mL of Mobile phase. Dilute with Mobile phase to
volume, and mix. This solution may be used for 20 hours.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm6 30-cm column that contains packing L44. The flow rate
is about 1 mL per minute. Chromatograph the System suitability
solution, and record the peak responses as directed for Procedure:
the relative retention times are about 0.7 for isonicotinic acid, 1.0
for pyrazinamide, and 1.8 for isoniazid; and the resolution, R, be-
tween isonicotinic acid and pyrazinamide is not less than 2.5 and
between pyrazinamide and isoniazid not less than 4.0. Chromato-
graph the Standard solution, and record the peak responses as di-
rected for Procedure: the relative standard deviations determined
from the pyrazinamide and isoniazid responses for replicate injec-
tions are not more than 1.5%.
Procedure—Separately inject equal volumes (about 50 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the areas for the major
peaks. Calculate the quantity, in mg, of isoniazid (C6H7N3O) dis-
solved by the formula:

6000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Isoniazid
RS in the Standard solution; and rU and rS are the isoniazid peak
areas obtained from the Test solution and the Standard solution,
respectively. Calculate the quantity, in mg, of pyrazinamide
(C5H5N3O) dissolved by the same formula, except to read ‘‘USP
Pyrazinamide RS’’ where ‘‘USP Isoniazid RS’’ is specified, and
‘‘pyrazinamide’’ where ‘‘isoniazid’’ is specified.
~

~USP28

Tolerances—Not less than 80% (Q) of the labeled amount
~

amounts of rifampin (C43H58N4O12) and~USP28

of isoniazid (C6H7N3O) and not less than 75% of the labeled
amount of pyrazinamide (C5H5N3O) are dissolved in 30 minutes.

Change to read:
Assay for rifampin, isoniazid, and pyrazinamide—

Buffer solution—Dissolve 1.4 g of dibasic sodium phosphate in
1 L of water, and adjust with phosphoric acid to a pH of 6.8.
Solution A—Prepare a filtered and degassed mixture of Buffer

solution and acetonitrile (96:4).
Solution B—Prepare a filtered and degassed mixture of acetoni-

trile and Buffer solution (55:45).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).

Standard preparation—Dissolve accurately weighed quantities
of USP Rifampin RS, USP Isoniazid RS, and USP Pyrazinamide
RS in a mixture of Buffer solution and methanol (96:4) to obtain a
solution having known concentrations of about 0.16 mg per mL,
0.08 mg per mL, and 0.43 mg per mL, respectively.
~

[NOTE—Use this solution within 10 minutes.]
~USP28

Assay preparation—Weigh and finely powder not fewer than 20
Tablets. Transfer an accurately weighed quantity of the powder,
equivalent to about 8 mg of isoniazid, to a 100-mL volumetric
flask, and add about 90 mL of Buffer solution. Sonicate for about
10 minutes, allow to equilibrate to room temperature, dilute with
Buffer solution to volume, and mix. [NOTE—Use this solution with-
in 2 hours.]
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 238-nm detector and a
4.6-mm 6 25-cm column that contains 5-mm base-deactivated
packing L1. The flow rate is about 1.5 mL per minute. The chro-
matograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 100 0 equilibration
0–5 100 0 isocratic
5–6 100?0 0?100 linear gradient
6–15 0 100 isocratic

Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the relative retention times are
about 1.8, 0.7, and 1.0 for rifampin, isoniazid, and pyrazinamide,
respectively; the resolution, R, between isoniazid and py-
razinamide is not less than 4; the column efficiency is not less than
50,000, not less than 6,000, and not less than 10,000 theoretical
plates for rifampin, isoniazid, and pyrazinamide, respectively;
the tailing factor is not more than 2.0; and the relative standard de-
viation for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses . Calculate the quant i t ies , in mg, of r i fampin
(C43H58N4O12), isoniazid (C6H7N3O), and pyrazinamide
(C5H5N3O) in the portion of Tablets taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Rifampin
RS, calculated on the dried basis, or of USP Isoniazid RS or of USP
Pyrazinamide RS, as appropriate, in the Standard preparation; and
rU and rS are the peak responses obtained from the corresponding
analytes obtained from the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Rifampin, Isoniazid, Pyrazinamide, and Ethambutol Hydro-
chloride Tablets, USP 27 page 1654—See briefing under Rifam-
pin and Isoniazid Capsules.

(PA7a: W. Wright) RTS—40695-3
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Change to read:
Assay for rifampin, isoniazid, and pyrazinamide—
Buffer solution—Dissolve 1.4 g of anhydrous dibasic sodium

phosphate in 1 L of water, and adjust with phosphoric acid to a
pH of 6.8.
Solution A—Prepare a filtered and degassed mixture of Buffer

solution and acetonitrile (96:4).
Solution B—Prepare a filtered and degassed mixture of acetoni-

trile and Buffer solution (55:45).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard preparation—Dissolve accurately weighed quantities

of USP Rifampin RS, USP Isoniazid RS, and USP Pyrazinamide
RS in a mixture of Buffer solution and methanol (96:4) to obtain a
solution having known concentrations of about 0.16 mg per mL,
0.08 mg per mL, and 0.43 mg per mL, respectively.
~

[NOTE—Use this solution within 10 minutes.]
~USP28

Assay preparation—Weigh and finely powder not fewer than 20
Tablets. Transfer an accurately weighed quantity of the powder,
equivalent to about 8 mg of isoniazid, to a 100-mL volumetric
flask, and add about 90 mL of Buffer solution. Sonicate for about
10 minutes, allow to equilibrate to room temperature, dilute with
Buffer solution to volume, and mix. [NOTE—Use this solution with-
in 2 hours.]
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 238-nm detector and a
4.6-mm 6 25-cm column that contains a 5-mm base-deactivated
packing L1. The flow rate is about 1.5 mL per minute. The chro-
matograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 100 0 equilibration
0–5 100 0 isocratic
5–6 100?0 0?100 linear gradient
6–15 0 100 isocratic

Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the relative retention times for
rifampin, isoniazid, and pyrazinamide are about 1.8, 0.7, and 1.0,
respectively; the resolution, R, between isoniazid and py-
razinamide is not less than 4; the column efficiencies, determined
from the rifampin, isoniazid, and pyrazinamide peaks are not less
than

~

50,000
~USP27 theoretical plates,

~

6000
~USP27 theoretical

plates, and
~

10,000
~USP27 theoretical plates, respectively; the

tailing factor is not more than 2.0; and the relative standard devia-
tion for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses . Calculate the quant i t ies , in mg, of r i fampin
(C43H58N4O12), isoniazid (C6H7N3O), and pyrazinamide
(C5H5N3O) in the portion of Tablets taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of the appropriate
USP Reference Standard in the Standard preparation; and rU and
rS are the peak responses of the corresponding analyte obtained
from the Standard preparation and the Assay preparation, respec-
tively.

BRIEFING

Saccharin Sodium Tablets, USP 27 page 1666. It is proposed
to remove the cross-reference to the Identification tests A and B
under Saccharin Calcium by adding the text to the monograph.
See the briefing for Identification test in the harmonization draft
proposal for Saccharin Calcium on page 1705 of PF 29(5)
[Sept.–Oct. 2003].

(EMC: C. Sheehan) RTS—40757-1

Change to read:
Identification—

~

A:
~USP28

Dissolve a quantity of Tablets, equivalent to about 1 g of saccharin,
in 10 mL of water, filter if necessary, and to the solution add 5 mL
of 3 N hydrochloric acid: a white precipitate of saccharin is formed.
Collect the precipitate on a filter, wash with small portions of cold
water until the last washing is practically free from chloride, and
dry it at 1058 for 2 hours: the saccharin so obtained melts between
2268 and 2308, the procedure for Class I being used (see Melting
Range or Temperature h741i). , and responds to Identification tests
A and B under Saccharin Calcium.

~

[NOTE—Use also in Identification tests B and C.]

B: Dissolve about 100 mg in 5 mL of sodium hydroxide

solution (1 in 20), evaporate to dryness, and gently fuse the

residue over a small flame until it no longer evolves ammo-

nia. Allow the residue to cool, dissolve in 20 mL of water,

neutralize with 3 N hydrochloric acid, and filter: the addition

of a drop of ferric chloride TS to the filtrate produces a violet

color.

C: Mix 20 mg with 40 mg of resorcinol, add 10 drops of

sulfuric acid, and heat the mixture in a suitable liquid bath of

2008 for 3 minutes. Allow it to cool, and add 10 mL of water

and an excess of 1 N sodium hydroxide: a fluorescent green

liquid results.
~USP28
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BRIEFING

Selenium Sulfide Lotion, USP 27 page 1685. It is proposed to
change the title of this monograph to Selenium Sulfide Topical
Suspension. See briefing under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40807-1

Selenium Sulfide Lotion
(Current title-not to change until July 1, 2007)
Monograph title change-to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Selenium Sulfide Topical Suspension

BRIEFING

Selenium Sulfide Topical Suspension—See briefing under Am-
photericin B Lotion.

(NL: C. Barnstein) RTS—40807-1

Add the following:

~Selenium Sulfide Topical Suspension
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Selenium Sulfide Lotion)

» Selenium Sulfide Topical Suspension is an aque-

ous, stabilized suspension of Selenium Sulfide. It

contains not less than 90.0 percent and not more

than 110.0 percent of the labeled amount of SeS2.

It contains suitable buffering and dispersing

agents.

NOTE—Where labeled for use as a shampoo, it

contains a detergent. Where labeled for other uses,

it may contain a detergent.

Packaging and storage—Preserve in tight containers.

Identification—Digest about 2 g with 5 mL of nitric acid

over gentle heat for 1 hour, dilute with water to about 50

mL, and filter: the solution responds to Identification test

A under Selenium Sulfide, when tested as directed, begin-

ning with ‘‘to 10 mL of the filtrate add 5 mL of water.’’

pH h791i: between 2.0 and 6.0.

Assay—Place a portion of well-mixed Topical Suspension,

equivalent to about 100 mg of selenium sulfide and ac-

curately weighed, in a suitable flask. Cautiously digest with

25 mL of fuming nitric acid over gentle heat for 2 hours, and

proceed as directed in the Assay under Selenium Sulfide, be-

ginning with ‘‘Cool, transfer the solution to a 250-mL volu-

metric flask.’’ Each mL of 0.05 N sodium thiosulfate is

equivalent to 1.789 mg of SeS2. Where the Topical Suspen-

sion is labeled in terms of percentage (w/v) or of the amount

of SeS2 in a given volume of Topical Suspension, determine

the density of the Topical Suspension as follows: Using a

tared, 100-mL volumetric flask, weigh 100 mL of Topical

Suspension that previously has been shaken to ensure

homogeneity, allowed to stand until the entrapped air rises,

and finally inverted carefully just prior to transfer to the

volumetric flask. From the observed weight of 100 mL of

the Topical Suspension, calculate the quantity of SeS2 in

each 100 mL.
~USP28

(Official July 1, 2007)
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BRIEFING

Triamcinolone Acetonide Lotion, USP 27 page 1877. It is pro-
posed to change the title of this monograph to Triamcinolone Ace-
tonide Topical Emulsion. See briefing under Amphotericin B
Lotion.

(NL: C. Barnstein) RTS—40808-1

Triamcinolone Acetonide Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Triamcinolone Acetonide Topical Emulsion

BRIEFING

Triamcinolone Acetonide Topical Emulsion—See briefing
under Amphotericin B Lotion.

(NL: C. Barnstein) RTS—40808-1

Add the following:

~Triamcinolone Acetonide Topical
Emulsion
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is Triamcinolone Acetonide
Lotion)

» Triamcinolone Acetonide Topical Emulsion

contains not less than 90.0 percent and not more

than 110.0 percent of the labeled amount of

C24H31FO6.

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USP Triamcinolone Ace-

tonide RS.

Identification—It responds to the Identification test under

Triamcinolone Acetonide Cream.

Microbial limits h61i—It meets the requirements of the

tests for absence of Staphylococcus aureus and Pseudomo-

nas aeruginosa.

Minimum fill h755i: meets the requirements.

Assay—Proceed with Topical Emulsion as directed in the

Assay under Triamcinolone Acetonide Cream, except to

read ‘‘Topical Emulsion’’ in place of ‘‘Cream’’ through-

out.
~USP28

(Official July 1, 2007)

BRIEFING

White Lotion, USP 27 page 1952—It is proposed to change the
title of this monograph to Zinc Sulfide Topical Suspension. Insolu-
ble white zinc sulfide is the product of reaction of zinc sulfate with
sulfurated potash (potassium sulfide). See briefing under Ampho-
tericin B Lotion.

(NL: C. Barnstein) RTS—40809-1

White Lotion
(Current title—not to change until July 1, 2007)
Monograph title change—to become official July 1, 2007
(see Official Title Changes on the first page of In-
Process Revision):
See Zinc Sulfide Topical Suspension

BRIEFING

Small Intestinal Submucosa Wound Matrix. Because there is
no existing USP monograph for this article, a new monograph is
being proposed. The following tests are proposed for this mono-
graph: Sterility, Bacterial endotoxins, Fibroblast growth factor-2
content, Glycosaminoglycan content, Metabolic activity assess-
ment (Small Intestinal Submucosa Wound Matrix tests negative),
and Bioactivity. The test for Bioactivity is based on the ability of
Small Intestinal Submucosa Wound Matrix to promote the differ-
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entiation of cultured rat pheochromocytoma cells into neurite-like
cells. To assist the analyst, reference photomicrographs, represent-
ing examples of differentiated and nondifferentiated cells, are spe-
cified in the test for Bioactivity. Comments on this proposed
monograph are welcomed and should be directed to the attention
of the USP Expert Committee on Gene Therapy, Cell Therapy, and
Tissue Engineering.

(GCT: I. DeVeau) RTS—39563-1; 40288-1; 40443-1;
40621-1; 40758-1

Add the following:

~Small Intestinal Submucosa Wound
Matrix

» Small Intestinal Submucosa Wound Matrix is a

biologically derived, collagen-based wound care

product, translucent and off-white in color. It is

obtained from the small intestinal submucosa

layer of the domestic pig (Sus scrofa L.). This

layer has been mechanically separated from the

adjoining layers of the intestine to remove the ser-

osal, mucosal, and muscular elements. The iso-

la ted submucosa is chemical ly c leaned,

decellularized, freeze-dried, and terminally steri-

lized. Small Intestinal Submucosa Wound Matrix

also undergoes a viral inactivation; the inactiva-

tion method is validated using parvovirus, reo-

virus , pseudorabies virus , and leukemia

retrovirus as the test viruses. By dried weight,

Small Intestinal Submucosa Wound Matrix con-

sists of about 70 percent protein, about 20 percent

carbohydrate, and about 7 percent lipid. The pro-

tein component is primarily collagen type I (ap-

proximately 90 percent), with minor amounts of

elastin and collagen type III, collagen type IV,

and collagen type VI. In addition to these compo-

nents, additional extracellular matrix components,

such as glycosaminoglycans and basic fibroblast

growth factor, are also retained.

Packaging and storage—Package in single-use, peel-open

pouches that are gas permeable for sterilization purposes.

Store under clean, dry conditions at 258, excursions per-

mitted between 158 and 308.

Labeling—The package is labeled to indicate the dimen-

sions of the enclosed Small Intestinal Submucosa Wound

Matrix, the expiry date, required storage conditions, and

the lot number. The label indicates that the Wound Matrix

is sterile if the package is intact, and that the Wound Matrix

is designed for single patient, one-time use.

USP Reference standards—USP Endotoxin RS.

USP Authentic Visual References—USP Cultured Rat

Pheochromocytoma Reference Photomicrographs. These

photomicrographs represent examples of normal and differ-

entiated rat pheochromocytoma cells and are used to assist

in ascertaining bioactivity.

Bacterial endotoxins h85i—Immerse 70 cm2 of Small In-

testinal Submucosa Wound Matrix in 40 mL of LAL Re-

agent Water. Extract for 60 minutes at 378 with shaking.

Remove a 100-mL aliquot to measure the amount of bacte-

rial endotoxins. It contains not more than 20.0 USP Endo-

toxin Units per 70 cm2.

Sterility h71i: meets the requirements.

Fibroblast growth factor-2 content—

8 M Urea—Dissolve 480.4 g of urea in about 700 mL of

water. Dilute with water to 1 L. [Caution—Urea is highly

toxic. Avoid skin contact.]

Extraction buffer—Mix 250 mL of 8 M Urea and 750 mL

of water. To this solution add 6.0 g of tromethamine and 2.5

g of heparin, and mix to dissolve.
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N-Ethylmaleimide solution—Dissolve 25 g of N-ethylma-

leimide in 90 mL of alcohol. Dilute with alcohol to 100 mL.

Phenylmethylsulfonyl fluoride solution—Dissolve 3.5 g of

phenylmethylsulfonyl fluoride in 100 mL of alcohol with

gentle heating. [Caution—Phenylmethylsulfonyl fluoride is

highly toxic. Avoid skin contact and inhaling dust and va-

pors.]

Benzamidine hydrochloride solution—Dissolve 15.7 g of

benzamidine hydrochloride hydrate in 90 mL of water. Di-

lute with water to 100 mL.

IgG : agarose suspension—Prepare a suspension contain-

ing 5 to 10 mg of human immunoglobulin G : agarose in 0.5

M sodium chloride with 0.01% thimerisal.1

Calibrator diluent—Prepare an aqueous buffered protein

solution, with preservative, suitable for the performance of

ELISA (see Biotechnology Derived Products h1045i).2

IgG : agarose–diluent—Remove an aliquot of the IgG : a-

garose suspension, allow the agarose beads to settle, and

discard the supernatant. Measure the volume of the remain-

ing agarose gel, add an equal volume of Calibrator diluent,

and mix the slurry for 1 hour at 48. Prepare immediately be-

fore use.

Test solution—Pulverize the Small Intestinal Submucosa

Wound Matrix in liquid nitrogen using a mortar and pestle

that has been prechilled to –808. Transfer 10 g of powdered

tissue to 100 mL of Extraction buffer. Mix 0.5 mL each of

N-Ethylmaleimide solution, Phenylmethylsulfonyl fluoride

solution, and Benzamidine hydrochloride solution, and ad-

just to a pH of 7.4 using sterile solutions of either 0.5 M

sodium hydroxide or 0.5 M hydrochloric acid. Extract the

powdered Small Intestinal Submucosa Wound Matrix with

constant stirring at 48 for 24 hours. Centrifuge the extract at

12,000 6 g for 30 minutes at 48. Place the supernatant into

dialysis tubing with a molecular weight cut-off of 3500 dal-

tons; dialyze at 48 with stirring against about 20 L of water.

Change the dialysis water 3 times a day for 2 days. Collect

the solution from the dialysis tubing, and centrifuge at

12,0006 g for 30 minutes at 48. Lyophilize the supernatant

and reconstitute the lyophilisate in water, with vortexing, to

a concentration of 10 mg per mL. Centrifuge at 5000 6 g

for 3 minutes, and discard the pellet. Add 50 mL of IgG : a-

garose–diluent to the lyophilisate solution, and mix for 1

hour at 48. Centrifuge at 12,000 6 g for 5 minutes at 48,

recover the supernatant, and store at 48. Use within 24 hours

of preparation.

Procedure—Examine duplicate aliquots of the Test solu-

tion by a suitably sensitive ELISA method:3 the analysis is

considered valid if the ELISA kit generates a linear standard

curve with the square of the correlation coefficient (r2) not

less than 0.95, and if the duplicate aliquots of the Test solu-

tion yield results that are within 20% of each other. The

average content of fibroblast growth factor-2 is not less than

10,000 pg per g of Small Intestinal Submucosa Wound Ma-

trix.

Glycosaminoglycan content—

1,9-Dimethylmethylene blue solution—Mix 95 mL of 0.1

M hydrochloric acid in 500 mL of water. Add 16 mg of 1,9-

dimethylmethylene blue, 3.04 g of aminoacetic acid, and

2.37 g of sodium chloride. Dilute with water to 1 L and ad-

just to a pH of 3.0 using sterile solutions of either 1.0 M

sodium hydroxide or 1.0 M hydrochloric acid. Store in

low-actinic glassware.

1 A suitable IgG : agarose suspension can be obtained from
Sigma-Aldrich Corp., St. Louis, MO (www.sigmaaldrich.-
com); product number A6284.
2 A suitable Calibrator diluent can be obtained from R&D
Systems Inc., 614 McKinley Place N.E., Minneapolis, MN
(www.bioscience.org/company/r&d.htm); part number
8953000.

3 A suitably sensitive ELISA test kit for the quantitation can
be obtained from R&D Systems Inc., 614 McKinley Place
N.E., Minneapolis, MN (www.bioscience.org/company/
r&d.htm); product number DFB50.

Pharmacopeial Forum
540 IN-PROCESS REVISION Vol. 30(2) [Mar.–Apr. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Sterile PBS solution—Prepare a sterile solution that con-

tains 8065.0 mg and 200.0 mg of sodium chloride and po-

tassium chloride, respectively, per L of 0.01 M sodium

phosphate buffer, pH 7.4.

Proteinase K solution—Prepare a solution of Tritirachium

album proteinase K in water having an activity of 600 units

per mL.

Stock heparin standard solution—Prepare a solution con-

taining 1 mg of heparin per mL of water.

Heparin standard curve solutions—Using the Stock he-

parin standard solution, prepare three solutions containing

20 mg per mL, 50 mg per mL, and 100 mg per mL of heparin,

respectively.

Blank solution—Use water.

Test solution—Prepare test samples in duplicate. Ac-

curately weigh about 25 mg of Small Intestinal Submucosa

Wound Matrix and cut into small pieces (roughly 2 mm6 2

mm). Transfer to a 1.5-mL microcentrifuge tube, and add

180 mL of Sterile PBS solution and 20 mL of Proteinase K

solution. Mix, and incubate the sample at 568 for 15 min-

utes; during the incubation mix intermittently on a vortex

mixer. Cool the sample to room temperature. Dilute with

water to obtain a concentration of 12.5 mg of digested Small

Intestinal Submucosa Wound Matrix per mL.

Collagen control solution—Accurately weigh about 25

mg of a bovine collagen, type I, that contains less than 1

mg of glycosaminoglycan per mg. Transfer to a 1.5-mL mi-

crocentrifuge tube, and add 180 mL of Sterile PBS solution

and 20 mL of Proteinase K solution. Mix, and incubate the

sample at 568 for 15 minutes; during the incubation mix in-

termittently on a vortex mixer. Cool the sample to room

temperature. Dilute with water to obtain a concentration

of 12.5 mg of digested bovine collagen per mL.

Procedure (see Spectrophotometry and Light-Scattering

h851i)—To triplicate 100-mL aliquots each ofHeparin stan-

dard curve solutions, Blank solution, Test solution, and Col-

lagen control solution, add 2.5 mL of 1,9-Dimethyl-

methylene blue solution. Mix on a vortex mixer for 1 second

and immediately read the absorbance at 525 nm. Generate a

standard curve of absorbance versus concentration using the

averages of each Heparin standard curve solution, correct-

ing for the blank, and calculate the regression line and re-

gression coefficient. The concentration of glycosamino-

glycan in the Test solution and Collagen control solution

is determined directly from the regression line. If the absor-

bance of the Test solution is greater than the highestHeparin

standard curve solution, then dilute the Test solution appro-

priately, and repeat the Procedure beginning with ‘‘To tripli-

cate 100-mL aliquots.’’ The test is considered valid if the

regression curve has a square of the correlation coefficient

(r2) not less than 0.95; the triplicate aliquots of the Test solu-

tion and Collagen control solution yield results that are

within 20% of each other, respectively; and the average gly-

cosaminoglycan content of the Test solution is statistically

greater than the Collagen control solution using one-tailed,

unequal variances, t-test at a = 0.05. The average glycosa-

minoglycan content of the Test solution is not less than 2 mg

per mg.

Metabolic activity assessment—

Dulbecco’s modified Eagle’s tissue culture medium—Pre-

pare a solution that contains the components included in the

following table:

Component

Content

(mg per L)

Calcium nitrate, tetrahydrate 100.0

Ferric nitrate, nonahydrate 0.10

Potassium chloride 400.0

Magnesium sulfate, anhydrous 48.840

Sodium chloride 6,000.0

Sodium bicarbonate 1,500.0

Sodium phosphate, dibasic (anhydrous) 800.0

Pharmacopeial Forum
Vol. 30(2) [Mar.–Apr. 2004] IN-PROCESS REVISION 541

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Component

Content

(mg per L)

Glucose 4,500.0

Glutathione (reduced) 1.0

Phenol red 5.0

Sodium pyruvate 110.0

L-Arginine (free base) 200.0

L-Asparagine, monohydrate 56.620

L-Aspartic Acid 20.0

L-Cystine dihydrochloride 65.20

Aminoacetic acid 10.0

L-Histidine (free base) 15.0

Hydroxy-L-proline 20.0

L-Isoleucine 50.0

L-Leucine 50.0

L-Lysine hydrochloride 40.0

L-Methionine 15.0

L-Phenylalanine 15.0

L-Proline 20.0

L-Serine 30.0

L-Threonine 20.0

L-Tryptophan 5.0

L-Tyrosine, disodium, dihydrate 28.830

L-Valine 20.0

D-Biotin 0.20

D-Calcium pantothenate 2.50

Choline chloride 3.0

Folic acid 1.0

Inositol 35.0

Nicotinamide 1.0

p-Aminobenzoic acid 1.0

Pyridoxine hydrochloride 1.0

Riboflavin 0.20

Component

Content

(mg per L)

Thiamine hydrochloride 1.0

Cyanocobalamine 0.0050

MTT reagent—Use a suitable solution of 3-(4,5-di-

methylthiazol-2yl)-2,5-diphenyl tetrazolium bromide.4

Detergent reagent—Use a suitable sodium dodecyl sul-

fate detergent solution.5

Procedure—Remove three 12-mm diameter circular sec-

tions of Small Intestinal Submucosa Wound Matrix, using

the appropriate size biopsy punch. Immerse each section

into individual wells of a 12-well cell culture plate (dimen-

sion of each well is about 22 to 23 mm in diameter and about

17 to 18 mm in depth), each containing 1 mL of Dulbecco’s

modified Eagle’s tissue culture medium. Prepare a positive

control by harvesting a full-thickness section of porcine je-

junum immediately following slaughter. Rinse the section of

jejunum in 378 isotonic sodium chloride solution for 5 min-

utes to remove intestinal debris. Using scissors, split open

the section of jejunum to form a sheet. Remove three 12-

mm diameter circular sections of jejunum, using the appro-

priate size biopsy punch. Immerse each section into indivi-

dual wells of a 12-well cell culture plate, each well

containing 1 mL of Dulbecco’s modified Eagle’s tissue cul-

ture medium. Treat these positive control wells in the same

manner as the test wells. Prepare a blank solution using 1

mL of Dulbecco’s modified Eagle’s tissue culture medium.

Allow sections to hydrate for 5 minutes, add 50 mL of

MTT reagent to each of the sections and the blank, and

4 A suitable solution of 3-(4,5-dimethylthiazol-2yl)-2,5-di-
phenyl tetrazolium bromide can be obtained from American
Type Culture Collection, P.O. Box 1549, Manassas, VA
(www.atcc.org).
5 A suitable sodium dodecyl sulfate detergent reagent can
be obtained from American Type Culture Collection, P.O.
Box 1549, Manassas, VA (www.atcc.org).
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mix. Incubate for 3 hours at 378 in an atmosphere containing

5% carbon dioxide. Add 100 mL of Detergent reagent to

each well, and mix. Leave the samples at ambient tempera-

ture in the dark for 2 hours. Measure the absorbance of the

resulting solution at 570 nm, adjusting for the blank. For the

test to be valid, the average absorbance in the positive con-

trol wells is greater than 0.100. The average absorbance

reading for the Small Intestinal Submucosa Wound Matrix

wells is less than 0.100.

Bioactivity—

NOTE—Aseptic cell culture techniques should be em-

ployed throughout the performance of this test.

Modified RPMI-1640 culture medium—Prepare a sterile

solution that contains the components included in the fol-

lowing table:

Component

Content

(mg per L)

Calcium chloride 264.9

Ferric nitrate, nonahydrate 0.10

Potassium chloride 400.0

Magnesium sulfate, heptahydrate 200.0

Sodium chloride 6,400.0

Sodium bicarbonate 3,700.0

Sodium phosphate, monobasic,

monohydrate

125.0

Glucose 4,500.0

Phenol red 15.0

Sodium pyruvate 110.0

L-Arginine hydrochloride 84.0

L-Cystine 48.0

Aminoacetic acid 30.0

L-Histidine hydrochloride, monohy-

drate

42.0

L-Isoleucine 104.8

L-Leucine 104.8

Component

Content

(mg per L)

L-Lysine hydrochloride 146.2

L-Methionine 30.0

L-Phenylalanine 66.0

L-Serine 42.0

L-Threonine 95.2

L-Tryptophan 16.0

L-Tyrosine 72.0

L-Valine 93.6

L-Calcium pantothenate 4.0

Choline chloride 4.0

Folic acid 4.0

Inositol 7.0

Nicotinamide 4.0

Pyridoxine hydrochloride 4.0

Riboflavin 0.40

Thiamine hydrochloride 4.0

Sodium 1-heptanesulfonic acid 2383.0

Penicillin–streptomycin solution—Prepare a suitable buf-

fered solution containing 10,000 USP Penicillin Units of

penicillin per mL and 10 mg of streptomycin per mL.6

PC12 cell line culture medium—Mix 420 mL ofModified

RPMI-1640 culture medium, 50 mL of horse serum,7 25 mL

of fetal bovine serum,8 and 5 mL of Penicillin–streptomycin

solution. Sterilize by passing through a 0.22-mm filter.

6 A suitable buffered solution containing 10,000 USP Pen-
icillin Units of penicillin per mL and 10 mg streptomycin
per mL can be obtained from Sigma-Aldrich Corp., St.
Louis, MO (www.sigmaaldrich.com).
7 A suitable horse serum can be obtained from American
Type Culture Collection, P.O. Box 1549, Manassas, VA
(www.atcc.org).
8 A suitable fetal bovine serum can be obtained from Amer-
ican Type Culture Collection, P.O. Box 1549, Manassas, VA
(www.atcc.org).
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Sterile PBS solution—Prepare as described under Glyco-

saminoglycan content.

Rat tail collagen solution—Prepare a suspension contain-

ing 0.2 mg of rat tail collagen, type I, in sterile water.

Cell culture apparatus—Prepare by adding a sufficient

volume of Rat tail collagen solution to completely cover

the bottom of each well of a 12-well cell culture plate (di-

mension of each well is about 22 to 23 mm in diameter and

about 17 to 18 mm in depth). Incubate under sterile condi-

tions for 2 hours at 378 or overnight at room temperature.

Remove the Rat tail collagen solution by aspiration. Rinse

with sterile PBS solution that has been preheated to 378.

PC12 cells—Use cultured rat pheochromocytoma cells

(ATCC CRL-1721).

Cultivation of PC12 cells—Starting from a frozen culture,

prewarm PC12 cell line culture medium to 378. Add 15 mL

of prewarmed PC12 cell line culture medium to a T-75 cul-

ture flask. Place a single vial containing the frozen PC12

cells in a 378 water bath with gentle agitation until they start

to thaw (about 1 minute). Complete the thawing procedure

by slowly rotating the vial between the hands. Rinse the out-

side of the vial with 70% ethanol. Transfer the contents of

the vial to the T-75 flask, and mix. Incubate the cells over-

night at 378 in a 5% carbon dioxide atmosphere. Transfer

the contents of the T-75 culture flask to a sterile centrifuge

tube, centrifuge at 2006 g for 5 minutes at 378, and discard

the supernatant. Resuspend the cells in 15 mL of PC12 cell

line culture medium, and transfer the contents back into the

T-75 culture flask. Incubate the cells at 378 in a 5% carbon

dioxide atmosphere for 3 days.

Cell feeding—At the end of 3 days, the cells will need to

be fed for optimal growth. To feed the cells, remove a flask

of cells from the incubator, tightening the cap in the process.

Examine the T-75 flask under the microscope and check for

microbial contamination and confluency. If there is microbi-

al contamination, then discard the flask. If the cells appear

confluent, follow the instructions below for perpetuating the

PC12 cell line (see Culture perpetuation). Otherwise, har-

vest the cells from the flask by pipeting the contents of

the flask across the bottom of the flask several times. Trans-

fer the cell suspension to a sterile 50-mL centrifuge tube.

Centrifuge the cells at 200 6 g for 5 minutes at 378, and

discard the supernatant. Resuspend the cells in 13 mL of

PC12 cell line culture medium, prewarmed to 378. Transfer

the cell suspension back to the T-75 flask, and mix. Loosen

the cap of the flask, and return to the incubator; incubate the

cells at 378 in a 5% carbon dioxide atmosphere for another 3

to 7 days.

Culture perpetuation—To perpetuate a line of PC12 cells

for culture, examine under the microscope a T-75 flask con-

taining cells and check for microbial contamination and

confluency. If there is microbial contamination, discard

the flask and use another. If the cells do not appear conflu-

ent, then follow the instructions above for feeding the PC12

cell line (see Cell feeding), beginning with ‘‘Otherwise, har-

vest the cells from the flask by pipeting the contents of the

flask across the bottom of the flask several times.’’ If the

cells are confluent and there is no contamination, harvest

the cells from the flask by pipeting the contents of the flask

across the bottom of the flask several times to loosen up the

cells from their attachment to the bottom of the flask and to

break up cell clusters. Check under the microscope prior to

proceeding to insure that most of the cells have detached

from the plastic. Transfer the cell suspension to a sterile

50-mL centrifuge tube, and centrifuge the cells at 200 6

g for 5 minutes at 378. Discard the supernatant and resus-

pend the cells with 10 mL of PC12 cell line culture medium,

prewarmed to 378. Dispense an equal amount of the cell sus-

pension into each of 3 to 5 T-75 flasks, each flask containing

10 mL of PC12 cell line culture medium, prewarmed to 378,
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and mix. Return the passed cells to the incubator, being sure

to loosen the cap of the flasks. Incubate the cells at 378 in a

5% carbon dioxide atmosphere. Feed the cells after three

days as directed above, beginning with ‘‘To feed the cells,

remove a flask of cells from the incubator, tightening the cap

in the process.’’ [NOTE—To perform the test for Bioactivity,

cells that have undergone more than 15 passages after ob-

taining them from ATCC should not be used.]

Positive control solution—Prepare a solution containing

about 10 ng of fibroblast growth factor-2 per mL of PC12

cell line culture medium.

Negative control solution—Use PC12 cell line culture

medium.

Test solution—Immerse 70 cm2 of Small Intestinal Sub-

mucosa Wound Matrix in sterile water for 5 minutes. Re-

move the Small Intestinal Submucosa Wound Matrix, and

blot excess water using sterile gauze. Weigh the rehydrated

Small Intestinal Submucosa Wound Matrix to the nearest

0.1 g and add Modified RPMI-1640 culture medium at a ra-

tio of 7.5 mL of Modified RPMI-1640 culture medium for

each 1.0 g of Small Intestinal Submucosa Wound Matrix.

Incubate for 24 hours at 378 with constant shaking. Remove

the Small Intestinal Submucosa Wound Matrix, and pass the

solution through a 0.22-mm filter. Add sufficient quantities

of sterile horse serum and sterile fetal bovine serum to con-

centrations of 10% and 5%, respectively, and add a suffi-

cient quantity of Penicillin-streptomycin solution such that

there are 100 USP Penicillin Units and 0.1 mg of streptomy-

cin per mL. Adjust the pH of the Test Solution to 7.4, using a

sterile solution of either 1.0 M sodium hydroxide or 1.0 M

hydrochloric acid.

Procedure—Harvest a flask of confluent PC12 cells by

centrifuging at 200 6 g for 5 minutes. Remove the super-

natant by aspiration, and resuspend the pellet to obtain a

concentration of about 1 6 106 cells per mL of PC12 cell

line culture medium. Add to each of three wells of the Cell

culture apparatus 1.0 mL of Negative control solution. To a

second set of three wells add to each 1.0 mL of Positive con-

trol solution, and to a third set of three wells add to each 1.0

mL of Test solution. Add to each well about 20,000 cells,

mix by gentle rocking, and incubate for 48 hours at 378.

For each well, count 3 random microscopic fields of cells

using a microscope with a 106 ocular lens and a 206 ob-

jective lens. Each field should have at least 20 cells; avoid

large clumps of cells where individual cell bodies cannot be

ascertained. Determine the total number of cells in the field

and, using USP Cultured Rat Pheochromocytoma Reference

Photomicrographs of normal and differentiated rat pheo-

chromocytoma cells for comparison, determine the total

number of cells that have formed at least one neurite-like

extension at least twice the diameter of a normal, undiffer-

entiated cell body. For each experimental group, record the

total number of cells counted and the total number of cells

differentiated across all three wells, and calculate the total

percentage of cells that have differentiated. For a test to

be valid, the following criteria must be met: (1) none of

the wells are microbially contaminated; (2) the weighted

percentage of differentiated cells across the Negative control

solution wells is less than 5%; (3) the weighted percentage

of differentiated cells across the Positive control solution

wells is greater than 6%; and (4) the weighted percentage

of differentiated cells across the Negative control solution

wells is statistically less than the weighted percentage of dif-

ferentiated cells across the Positive control solution wells,

using a one-sided, two-sample test for proportions at

a = 0.05. The weighted percentage of differentiated cells

incubated in the Test solution wells is statistically greater

than those incubated in the Negative control solution wells,

using a one-sided, two-sample test for proportions at

a = 0.05.
~USP28
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BRIEFING

Zinc Sulfide Topical Suspension—See briefing under Ampho-
tericin B Lotion.

(NL: C. Barnstein) RTS—40809-1

Add the following:

~Zinc Sulfide Topical Suspension
(Monograph under this new title-to become official July
1, 2007)
(Current monograph title is White Lotion)

» Prepare Zinc Sulfide Topical Suspension as fol-

lows:

Zinc Sulfate. . . . . . . . . . . . . . . . . . 40 g

Sulfurated Potash. . . . . . . . . . . . . . 40 g

Purified Water, a sufficient quantity,

to make 1000 mL

Dissolve the Zinc Sulfate and the Sulfurated Po-

tash separately, each in 450 mL of Purified Water,

and filter each solution. Add the sulfurated potash

solution slowly to the zinc sulfate solution with

constant stirring. Then add the required amount

of Purified Water, and mix.

NOTE—Prepare the Topical Suspension fresh,

and shake it thoroughly before dispensing.

Packaging and storage—Dispense in tight con-

tainers.
~USP28

(Official July 1, 2007)

DIETARY SUPPLEMENTS–
MONOGRAPHS

BRIEFING

Chaste Tree, page 1264 of PF 29(4) [July–Aug. 2003]. On the
basis of comments received, it is proposed to revise the previously
proposed thin-layer chromatographic procedure in the test for Iden-
tification. It is also proposed to revise the test for Loss on drying to
include drying conditions omitted in the original monograph.

(DSB: G. Giancaspro) RTS—40335-1

Add the following:

&Chaste Tree

» Chaste Tree consists of the dried ripe fruits of

Vitex agnus-castus L. (Fam. Verbenaceae). It con-

tains not less than 0.05 percent of agnuside and

not less than 0.08 percent of casticin, calculated

on the dried basis.

Packaging and storage—Store Preserve in a well-closed

light-resistant container, protected from moisture and store

at controlled room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the part of the plant contained in the

article.

USP Reference standards h11i—USP Agnuside RS. USP

Casticin RS. USP Powdered Chaste Tree Extract RS.

Botanic characteristics—

Macroscopic—Mature chaste tree fruits are spherical to

ovoid, 2 to 4 mm in diameter, very hard, usually with a short

pedicil. The fruit is reddish brown to black, slightly rough,
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and covered with glandular hairs. There are four grooves

perpendicular to one another, and a slight depression on

the apex, more evident on large fruits. The internal appear-

ance of the fruit is yellowish. The internal structure of the

fruit includes four compartments, each containing an oblong

seed with a high fat content. A group of up to six spongy,

light tan, immature fruits also accompanies mature fruits.

The fruit is often covered by a tubular, greenish gray, fine

tomentous calyx, which is persistent and has five teeth.

Microscopic—The exocarp is brown and narrow, consist-

ing of parenchymatous cells with thin walls and partially

lignified cells with many pitted thickenings on the inside.

In surface view, the exocarp shows an epidermis of polygo-

nal cells with irregular thickenings and glandular hairs, each

with a short single-celled stalk and a four-celled head con-

taining essential oil. The outer mesocarp consists of several

layers of brown, isodiametric parenchyma cells. The inner

mesocarp consists of finely pitted sclerenchymatous cells,

some with moderately thickened walls, others consisting

of isodiametric stone cells with small lumen. The endocarp

consists of a layer of small brown sclereid cells. The seeds

are small, having large cotyledons surrounded by thin-

walled large parenchymatous cells that have ribbed thicken-

ings. The nutritive tissue and the cells of the germ contain

aleuron grains and oil globules. Starch is absent. The outer

epidermis of calyx is composed of polygonal cells, covered

by abundant unicellular or multicellular curved trichomes.

The inner epidermis of calyx is glabrous and composed of

rectangular, elongated cells with slightly wavy walls.

Change to read:

Identification—

~

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Transfer about 1 g of the powdered plant

material to a screw-capped centrifuge tube. Add 10 mL of

methanol, and heat in a water bath at 608 for 10 to 15 min-

utes, cool, and filter. Apply 60 mL to the plate in bands that

are 2 cm in length.

Standard solution—Transfer about 100 mg of USP Pow-

dered Chaste Tree Extract RS to a screw-capped centrifuge

tube. Add 1 mL of methanol, and heat in a water bath at 608

for 10 minutes. Centrifuge, and use the clear supernatant.

Apply 20 to 30 90 mL to the plate.

Developing solvent system—Use the upper phase of a

mixture of ethyl acetate, methanol, and water (77:15:8).

Spray reagent—Prepare a solution of p-dimethylamino-

benzaldehyde in 1 N hydrochloric acid containing 10 mg

per mL.

Procedure—Develop the chromatogram to a length of not

less than 18 12 cm, and dry the plate in a current of air.

Spray the plate with Spray reagent, and heat for 10 minutes

at 1208. The chromatogram obtained from the Test solution

shows the following: a blue zone (at an RF value of about

0.21) that turns pink in time due to the presence of aucubin

and that corresponds in color and RFvalue to a similar zone

in the chromatogram of the Standard solution; a blue zone

(at an RF value of about 0.44) that turns pink in time as a

result of the presence of agnuside and that corresponds in

color and RF value to a similar zone in the chromatogram

of the Standard solution; one yellow zone at an RFvalue that

is between that of agnuside and aucubin and corresponds in

color and RFvalue to a similar zone in the chromatogram of

the Standard solution; and one yellowish-green zone (above

a blue zone) that is near the broad zone, violet in the middle,
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that is near to the solvent front and that corresponds in color

and RF value to a similar zone in the chromatogram of the

Standard solution. Other colored zones of varying intensi-

ties may be observed in the chromatogram of the Test solu-

tion.

B:
~USP28 The chromatogram of the Test solution in the test

for Content of casticin shows a peak at the retention time

corresponding to the casticin peak in the chromatogram of

the Standard solution.

Microbial limits h2021i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

106 per g, the total combined molds and yeast count does

not exceed 104 per g, and the enterobacterial count does

not exceed 103.

Change to read:

Loss on drying h731i—~

Dry 1 g at 1058 for 2 hours. It

loses
~USP28 not more than 10.0%.

Foreign organic matter h561i: not more than 3.0%.

Total ash h561i: not more than 8.0%.

Acid-insoluble ash h561i: not more than 2.0%.

Pesticide residues h561i: meets the requirements.

Heavy metals,Method III h231i: not more than 20 mg per g.

Content of casticin—

Solution A—Use filtered and degassed methanol.

Solution B—Use a filtered and degassed solution of 5.88 g

of phosphoric acid in 1000 mL of water.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP Casticin RS in methanol, with sonication.

Dilute quantitatively, and stepwise if necessary, with metha-

nol to obtain a solution having a known concentration of

about 0.05 mg per mL. Filter through a cellulose membrane

having a 0.45-mm or finer porosity.

Test solution—Accurately weigh approximately 1000 mg

of ground plant material, and place in a suitable container

with stopper. Extract twice with 40 mL of methanol, using

a hand homogenizer at 19,000 rpm for 2 minutes. Filter each

supernatant, and transfer to a 250-mL round-bottom flask.

Rinse the residue with methanol, and filter the resulting

solution into the flask. Evaporate the combined extract to

dryness. Dissolve the residue in methanol, quantitatively

transfer to a 20-mL volumetric flask, and dilute with metha-

nol to volume. Filter through a cellulose membrane having a

0.45-mm or finer porosity.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 348-nm detec-

tor and a 3.1-mm 6 12.5-cm column that contains 5-mm

packing L1. The column temperature is maintained at 258.

The flow rate is about 1.0 mL per minute. The chromato-

graph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 50 50 equilibration

0–13 50?65 50?35 linear gradient

13–18 65?100 35?0 linear gradient

18–23 100?50 0?50 linear gradient

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the tailing factor for

casticin is not more than 2.0; and the relative standard devia-

tion for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

areas of the analyte peaks. Identify the retention time of the

peak corresponding to casticin in the Test solution by com-
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parison with the chromatogram of the Standard solution.

Calculate the percentage of casticin in the portion of Chaste

Tree taken by the formula:

2000(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Cas-

ticin RS in the Standard solution; W is the weight, in mg, of

the Chaste Tree taken to prepare the Test solution; and rU

and rS are the peak responses of casticin obtained from the

Test solution and the Standard solution, respectively.

Content of agnuside—

Solvent: a mixture of water and methanol (95:5).

Solution A—Use filtered and degassed acetonitrile.

Solution B—Use a filtered and degassed solution of 5.88 g

of phosphoric acid in 1000 mL of water.

Standard solution—Dissolve an accurately weighed

quantity of USP Agnuside RS in Solvent, with sonication.

Dilute quantitatively, and stepwise if necessary, with metha-

nol to obtain a solution having a known concentration of

about 0.125 mg per mL. Filter through a cellulose mem-

brane having a 0.45-mm or finer porosity.

Test solution—Accurately weigh approximately 1000 mg

of ground plant material, and place in a suitable container

with a stopper. Extract twice with 40 mL of methanol, using

a hand homogenizer at 19,000 rpm for 2 minutes. Centri-

fuge, and transfer each supernatant to a 250-mL round-bot-

tom flask. Rinse the residue with methanol, and filter the

resulting solution into the flask. Evaporate the combined ex-

tract to dryness, and dissolve the residue in 2 mL of Solvent.

Quantitatively transfer the solution to a solid-phase extrac-

tion cartridge packed with neutral aluminum oxide pre-

viously conditioned with 5 mL of Solvent. Connect the

cartridge to a vacuum pressure not exceeding 300 mbar,

and collect the eluate. Rinse the round-bottom flask with 2

mL of Solvent, and pass this solution through the cartridge,

apply the vacuum, and collect the eluate. Rinse the cartridge

with 4 mL of Solvent, and collect the eluate. Combine the

eluates from the cartridge, transfer to a 10-mL volumetric

flask, and dilute with Solvent to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 258-nm detec-

tor and a 3.1-mm 6 12.5-cm column that contains 5-mm

packing L1. The column temperature is maintained at 258.

The flow rate is about 1.3 mL per minute. The chromato-

graph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 7 93 equilibration

0–0.6 7?10 93?90 linear gradient

0.6–5 10 90 isocratic

5–7 10?14 90?86 linear gradient

7–13 14?15 86?85 linear gradient

13–13.1 15?100 85?0 linear gradient

13.1–18 100 0 isocratic

18–18.1 100?7 0?93 linear gradient

18.1–23 7 93 re-equilibration

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the tailing factor for

agnuside is not more than 2.0; and the relative standard de-

viation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

areas of the analyte peaks. Identify the retention time of the

peak corresponding to agnuside in the the Test solution by

comparison with the chromatogram obtained from the Stan-

dard solution. Calculate the percentage of agnuside in the

portion of Chaste Tree taken by the formula:

1000(C/W)(rU / rS),
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in which C is the concentration, in mg per mL, of USP

Agnuside RS in the Standard solution; W is the weight, in

mg, of the Chaste Tree taken to prepare the Test solution;

and rU and rS are the peak responses of agnuside obtained

from the Test solution and the Standard solution, respect-

ively.&1S (USP27)

BRIEFING

Horse Chestnut, USP 27 page 2016; Powdered Horse Chest-
nut Extract,USP 27 page 2017. It is proposed to revise the test for
Loss on drying to add previously omitted drying conditions.

(DSB: G. Giancaspro) RTS—40884-1

Change to read:
Loss on drying h731i:
~

Dry it at 1058 for 2 hours. It loses
~USP28

not more than 10.0%.

BRIEFING

Powdered Horse Chestnut Extract, USP 27 page 2017—See
briefing under Horse Chestnut.

(DSB: G. Giancaspro) RTS—40884-2

Change to read:
Loss on drying h731i:
~

Dry 1 g at 1058 for 2 hours. It loses
~USP28

not more than 5.0%.

BRIEFING

Red Clover, USP 27 page 1983; Powdered Red Clover Ex-
tract, USP 27 page 1984. On the basis of comments received,
the following revisions are proposed: the text of the Developing
solvent system under Identification test A is revised; drying condi-
tions previously omitted in the Loss on drying test are added; in the
test for Content of isoflavones the Standard preparation is revised,
and in the Procedure the volume of injection is reduced due to
overload of some UV detectors.

(DSB: G. Giancaspro) RTS—39793-1

Change to read:
Identification—

A: Thin-layer chromatographic identification test h201i—
Test solution—Transfer about 1 g of the powdered plant material

to a screw-capped centrifuge tube. Add 10 mL of a mixture of
methanol and water (6:4), heat in a steam bath for 10 to 15 minutes,
cool, and filter. Apply 20 to 30 mL to the plate in bands that are 2
cm in length.

Standard solution—Transfer about 100 mg of USP Powdered
Red Clover Extract RS to a screw-capped centrifuge tube. Add 1
mL of a mixture of alcohol and water (7:3), and heat in a steam
bath for 10 minutes. Centrifuge, and use the clear supernatant. Ap-
ply 20 to 30 mL to the plate.

Developing solvent system—Use the upper phase of
~

~USP28

a mixture of ethyl acetate, water, formic acid, and glacial acetic
acid (100:27:11:11).

Spray reagent A—Prepare a solution of 2-aminoethyl diphenyl-
borinate in methanol containing 10 mg per mL.

Spray reagent B—Prepare a solution of polyethylene glycol
4000 in alcohol containing 50 mg per mL.

Procedure—Develop the chromatogram to a length of not less
than 18 cm, and dry the plate in a current of air. Spray the plate
with Spray reagent A followed by Spray reagent B, and examine
the plate under UV light at 365 nm: the chromatogram obtained
from the Test solution shows a blue zone at an RF value of about
0.7 that corresponds in color and RF value to that in the chromato-
gram obtained from the Standard solution; one yellowish green
zone at an RF value of about 0.55 corresponding in color and RF

value to that in the chromatogram obtained from the Standard solu-
tion; and one yellowish orange zone at an RF value of about 0.50
corresponding in color and RF value to that in the chromatogram of
the Standard solution. Other colored zones of varying intensities
may be observed in the chromatogram obtained from the Test solu-
tion.

B: The chromatogram of the Test solution exhibits peaks for
daidzein, genistein, formononetin, and biochanin A at retention
times that correspond to those in the chromatogram of the Standard
solution, as obtained in the test for Content of isoflavones. Calcu-
late the ratio of 5,7-dihydroxyisoflavones to 7-hydroxyisoflavones
by the formula:

(B + G)/(D + F),

in which B, G, D, and F are the percentages of biochanin A, gen-
istein, daidzein, and formononetin, respectively, as obtained in the
test for Content of isoflavones: the ratio is between 0.1 and 10.

Change to read:
Loss on drying h731i:
~

Dry 1 g at 1058 for 2 hours. It loses
~USP28

not more than 12.0%.
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Change to read:
Content of isoflavones—
Solvent: a mixture of alcohol and water (1:1).
Solution A—Prepare a filtered and degassed mixture of water

and acetonitrile (75:25) containing 0.05% trifluoroacetic acid.
Solution B—Use filtered and degassed acetonitrile containing

0.05% trifluoroacetic acid.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard solution 1—Dissolve an accurately weighed quantity

of USP Powdered Red Clover Extract RS in 2 N hydrochloric acid
(0.5 mL per each mg of Extract) with shaking for 1 minute and
heating in a water bath for 30 minutes. Dilute with Solvent to ob-
tain a solution having a known concentration of about 0.5 mg per
mL. Filter through a membrane having a 0.45-mm or finer porosity.
~

Transfer an accurately weighed quantity of USP Powdered

Red Clover Extract RS, equivalent to about 30 mg of the

labeled content of isoflavones, to a 250-mL volumetric

flask. Add 15 mL of dehydrated alcohol, sonicate until dis-

solved, dilute with Solvent to volume, and mix. Transfer

50.0 mL of this solution to a round-bottom flask, and eva-

porate to dryness under vacuum. Add 15 mL of 2 N hydro-

chloric acid, and heat in a water bath for 30 minutes.

Quantitatively transfer the resulting solution with the aid

of about 15 mL of alcohol, to a 50-mL volumetric flask,

and dilute with Solvent to volume. Centrifuge, or filter

through a membrane having a 0.45-mm or finer porosi-

ty.
~USP28

Standard solution 2—Dissolve an accurately weighed quantity
of USP Formononetin RS in a mixture of n-propanol and water
(1:1) with sonication. Dilute quantitatively, and stepwise if neces-
sary, with the mixture of n-propanol and water (1:1) to obtain a
solution having a known concentration of about 0.1 mg per mL.
Filter through a membrane having a 0.45-mm or finer porosity.
Test solution—Accurately weigh approximately 2500 mg of

ground plant material, and place in a 120-mL flask with a stopper.
Add exactly 100 mL of Solvent, close the flask, and shake on an
orbital or wrist-action shaker for not less than 12 hours. Transfer
50.0 mL of this solution to a round-bottom flask, and evaporate to
dryness under vacuum
~

at about 408.
~USP28

Add 15 mL of 2 N hydrochloric acid, and heat in a water bath for
30 minutes. Quantitatively transfer this solution with the aid of
about 15 mL of alcohol, to a 50-mL volumetric flask, and dilute
with Solvent to volume. Filter through a membrane having a
0.45-mm or finer porosity, discarding the first 4 mL of the filtrate.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains end-packed 5-mm packing
L1. The flow rate is about 1.0 mL per minute. The column tempera-
ture is maintained at 458. The chromatograph is programmed as
follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 100 0 equilibration
0–2 100 0 isocratic
2–2.5 100?87 0?13 linear gradient

2.5–7.5 87?80 13?20 linear gradient
7.5–7.8 80?73 20?27 linear gradient
7.8–8.0 73?55 27?45 linear gradient
8.0–11.0 55?50 45?50 linear gradient
11.0–13.0 50?40 50?60 linear gradient
13.0–15.0 40?26 60?74 linear gradient
15.0–16.0 26?0 74?100 linear gradient
16.0–18.1 0?100 100?0 linear gradient
18.1–23.0 100 0 isocratic

Chromatograph Standard solution 1, and record the peak responses
as directed for Procedure: the chromatograms obtained are similar
to the Reference Chromatogram provided with the USP Powdered
Red Clover Extract RS; the tailing factor for formononetin is not
more than 2.0; and the relative standard deviation for replicate in-
jections of Standard solution 1 is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL)

~

(about 10 mL)
~USP28

of Standard solution 1, Standard solution 2, and the Test solution
into the chromatograph, record the chromatograms, and measure
the areas of the analyte peaks. Identify the retention times of the
peaks corresponding to daidzein, genistein, formononetin, and bio-
chanin A by comparison of the chromatogram of Standard solution
1with that obtained from the Reference Chromatogram. Separately
calculate the percentages of daidzein, genistein, formononetin, and
biochanin A in the portion of Red Clover taken by the formula:

50F(C/W)(rU / rS),

in which F is the conversion factor for each analyte (0.97 for daid-
zein, 1.13 for genistein, 1.00 for formononetin, and 1.05 for bioa-
chanin A); C is the concentration, in mg per mL, of USP
Formononetin RS in Standard solution 2; W is the weight, in g,
of Red Clover taken to prepare the Test solution;

~

rU is the peak
response for each relevant isoflavone obtained from the Test solu-
tion; and rS is the peak response for formononetin obtained from
Standard solution 2.

~USP27
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BRIEFING

Powdered Red Clover Extract—See briefing under Red Clo-
ver.

(DSB: G. Giancaspro) RTS—39793-2

Change to read:
Loss on drying h731i:
~

Dry 1 g at 1058 for 2 hours. It loses
~USP28

not more than 5.0%.

BRIEFING

Echinacea angustifolia, USP 27 page 1987 and page 1578 of
PF 26(6) [Nov.–Dec. 2000]. Changes in the Definiton are proposed
according to data received indicating that the appropriate level of
markers are reached after 1 year of growth. Since there is some
confusion in the literature about the correct isomer of cynarin
known to be present in E. angustifolia roots, it is proposed to
change the name cynarin(e) to dicaffeoylquinic acids in order to
describe more accurately the markers intended to be used as posi-
tive identifiers of E. angustifolia. The peak of one of the isomers of
dicaffeoylquinic acids known as cynarin(e) elutes just before the
retention time corresponding to echinacoside. Yet, another regio-
isomer might be found in E. angustifolia having a similar retention
time to chicoric acid in the Chromatographic system used in the
test for Content of total phenols. It is proposed to modify the vi-
sualization of the spots in the TLC identification test for alkamides
according to comments received. Drying conditions previously
omitted are now added. A typographical error in the requirement
for k’ is corrected in the test for Content of total phenols.

(DSB: G. Giancaspro) RTS—32588-1; 32989-1; 40843-1

Change to read:

» Echinacea angustifolia consists of the dried rhizome
and roots of Echinacea angustifolia DC. (Fam. Aster-
aceae). It is harvested in the fall after 3
~1

~USP28

or more years of growth. It contains not less than 0.5
percent of total phenols, calculated on the dried basis
as the sum of caftaric acid (C13H12O9), chicoric acid
(C22H18O12), chlorogenic acid (C16H18O9), dicaffeoyl-
quinic acids (C25H24O12 ) , and echinacos ide
(C35H46O20). It contains not less than 0.075 percent
of dodecatetraenoic acid isobutylamides (C16H25NO)
~on the dried basis.

~USP28

Change to read:
Identification—

A: Thin-Layer Chromatographic Identification Test h201i—
PRESENCE OF ECHINACOSIDE AND CYNARINE

~

DICAFFEOYLQUINIC ACIDS (CYNARIN(E))
~USP28

—
Test solution—Weigh and finely pulverize about 10 g of Echina-

cea angustifolia, and transfer 1 g of the powder to a suitable extrac-
tion thimble. Transfer the thimble to a continuous extraction
apparatus, and extract with 50 mL of chloroform for 1 hour. Retain
the chloroform extract for Identification test B. Continue the ex-
traction with 50 mL of methanol, and concentrate to a small vol-
ume at 408 in vacuum. With the aid of methanol, transfer the
extract to a 10-mL volumetric flask, and dilute with methanol to
volume.

Standard solution 1—Dissolve an accurately weighed quantity
of USP Powdered Echinacea angustifolia Extract RS in methanol
to obtain a solution having a concentration of about 10
~

20
~USP28

mg per mL.
Standard solution 2—Dissolve an accurately weighed quantity

of cynarine
~

1,3-dicaffeoylquinic acid
~USP28

in methanol to obtain a solution having a concentration of about 1
mg per mL.

Developing solvent system—Prepare a mixture of ethyl acetate,
formic acid, and water (17:2:1).

Spray reagent 1—Dissolve a suitable quantity of diphenylbori-
nic acid, ethanolamine ester in methanol to obtain a solution hav-
ing a concentration of about 10 mg per mL.

Spray reagent 2—Dissolve a suitable quantity of polyethylene
glycol 4000 in alcohol to obtain a solution having a concentration
of about 50 mg per mL.

Procedure—Proceed as directed in the chapter. Develop the
chromatograms in Developing solvent system until the solvent
front has moved not less than 18
~

12
~USP28

cm, and dry the plate in a current of air. Spray the plate with Spray
reagent 1 followed by Spray reagent 2, and examine the plate un-
der UV light at 365 nm: the chromatogram obtained from the Test
solution shows a yellowish zone at an RF value of 0.14 character-
istic of echinacoside (absent or only traces present in Echinacea
purpurea) that corresponds in color and RF value to that in the
chromatogram of Standard solution 1, and another zone character-
istic of cynarine
~

1,3-dicaffeoylquinic acid
~USP28

(absent in Echinacea pallida and Echinacea purpurea) corre-
sponding in color and RF value (about 0.67)
~

~USP28

to that in the chromatogram of Standard solution 2. Other colored
zones of varying intensities may be observed in the chromatogram
of the Test solution.

B: Thin-Layer Chromatographic Identification Test h201i—
PRESENCE OF ISOBUTYLALKENYLAMIDES—

Test solution—Evaporate the chloroform extract retained from
preparation of the Test solution in Identification test A to dryness
at 408 in vacuum. To the residue, add 1 mL of alcohol, and pass
through a nylon membrane filter having a porosity of 0.45 mm.

Standard solution 1—Transfer an accurately weighed quantity of
USP Powdered Echinacea angustifolia Extract RS to a centrifuge
tube, and add chloroform to obtain a solution having a known con-
centration of about 10
~

100
~USP28

mg per mL. Shake by hand to disperse, sonicate for 5 minutes, and
centrifuge. Use the supernatant.
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Standard solution 2—Dissolve an accurately weighed quantity
of b-sitosterol in methanol to obtain a solution having a concentra-
tion of about 1 mg per mL.
Developing solvent system—Prepare a mixture of hexanes

~

hexane
~USP28

and ethyl acetate (2:1).
Spray reagent—Prepare a mixture of glacial acetic acid, sulfuric

acid, and p-anisaldehyde (10:5:0.5)
~

in an ice bath.
~USP28

Procedure—Proceed as directed in the chapter. Develop the
chromatograms in Developing solvent system until the solvent
front has moved not less than 18
~

12
~USP28

cm, and dry the plate in a current of air. Spray the plate with Spray
reagent, and examine
~

Examine
~USP28

the plate under UV light at 254 nm: the chromatogram obtained
from the Test solution shows one main zone at an RF value of 0.5
~

about 0.25
~USP28

due to 2E,4E,8Z,10E-dodecatetraenoic acid isobutylamide and do-
deca-2E,4E,8Z,10Z-tetraenoic acid isobutylamide (absent in E.
pallida) that corresponds in RF value to that in the chromatogram
of Standard solution 1., and another zone due to b-sitosterol that
corresponds in RF value to the principal spot in the chromatogram
of Standard solution 2.
~

~USP28

Spray the plate with Spray reagent, and then heat the plate at 1008
for 5 minutes: the chromatogram obtained from the Test solution
shows
~

a zone due to b-sitosterol that corresponds in RF value to

the principal spot in the chromatogram of Standard solution

2, below this spot, there is
~USP28

a blue-black
~

~USP28

zone at an RF value of 0.5
~

~USP28

due to dodeca-2E,4E,8Z,10E-tetraenoic acid isobutylamide and to
dodeca-2E,4E,8Z,10Z-tetraenoic acid isobutylamide that corre-
sponds in RF value to that in the chromatogram of Standard solu-
tion 1, and below this spot, there are several yellowish zones due to
a,b-unsaturated isobutylamides (absent in Echinacea pallida and
mostly violet in Echinacea purpurea due to the presence of
a,b,g,d-unsaturated isobutylamides) that are not visible or are very
weak when viewed under UV light at 254 nm.
C: The retention time of the major peak in the chromatogram

of the Test solution corresponds to that of the echinacoside peak in
the chromatogram of Standard solution 1, as obtained in the test for
Content of total phenols.
~

The chromatogram of the Test solution shows a peak for

1,3-dicaffeoylquinic acid corresponding in retention time

to that obtained with Standard solution 1.
~USP28

Add the following:

&Microbial limits h2021i—The total bacterial count does

not exceed 107 per g, the total combined molds and yeast

count does not exceed 105 per g, the coliform count is not

more than 104 per g, the enterobacterial count is not more

than 104 per g, and it meets the requirements of the tests

for absence of Salmonella species, Escherichia coli, and

Staphylococcus aureus.&2S (USP27)

Change to read:
Loss on drying h731i:
~

Dry it at 1058 for 2 hours: it loses
~USP28

not more than 10.0%.

Change to read:
Content of total phenols—
Solvent—Prepare a mixture of alcohol and water (7:3).
Solution A—Prepare a filtered and degassed solution of phos-

phoric acid (0.1 in 100).
Solution B—Use filtered and degassed acetonitrile.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard solution 1—Dissolve an accurately weighed quantity

of USP Powdered Echinacea angustifolia Extract RS in Solvent,
shaking for 1 minute, and dilute
~

and heating in a water bath. Dilute
~USP28

with Solvent to obtain a solution having a known concentration of
about 1 mg of per mL. Pass through a membrane filter having a
0.45-mm or finer porosity.
Standard solution 2—Dissolve an accurately weighed quantity

of USP Chlorogenic Acid RS in Solvent, shaking for 1 minute. Di-
lute quantitatively, and stepwise if necessary, with Solvent to obtain
a solution having a known concentration of about 40 mg per mL.
Pass through a membrane filter having a 0.45-mm or finer porosity.
Test solution—Transfer about 125 mg of finely powdered Echi-

nacea angustifolia (capable of passing through a 40-mesh sieve),
accurately weighed, to a centrifuge tube
~

round bottom flask equipped with a condenser.
~USP28

Add 25.0 mL of Solvent, and heat under reflux, while shaking by
mechanical means, for 15 minutes. Centrifuge, or pass through a
membrane filter having a 0.45-mm or finer porosity.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 330-nm detector and a
4.6-mm6 25-cm column that contains 5-mm packing L1. The col-
umn temperature is maintained at 358. The flow rate is about 1.5
mL per minute. The chromatograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0–13 90?78 10?22 linear gradient
13–14 78?60 22?40 linear gradient
14–17 60 40 isocratic
17–17.5 60?90 40?10 linear gradient
17.5–22 90 10 equilibration

Chromatograph Standard solution 1, and record the peak responses
as directed for Procedure: the chromatogram obtained is similar to
the Reference Chromatogram for total phenols provided with the
USP Powdered Echinacea angustifolia Extract RS
~

and the resolution, R, between the 1,3-dicaffeoylquinic

acid isomer and echinacoside is not less than 1.0.
~USP28

Chromatograph Standard solution 2, and record the peak responses
as directed for Procedure: the capacity factor, k’, is not less than 3.5
~

3.0;
~USP28

the tailing factor is not more than 2.0; and the relative standard de-
viation for replicate injections is not more than 2.5%.
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Procedure—Separately inject equal volumes (about 5 mL) of
Standard solution 1, Standard solution 2, and the Test solution into
the chromatograph, record the chromatograms, and measure the
areas for the relevant peaks. Identify the relevant analytes in the
chromatogram obtained from the Test solution by comparison with
the chromatogram obtained from Standard solution 1. Separately
calculate the percentage of caftaric acid (C13H12O9), chicoric acid
(C22H18O12), chlorogenic acid (C16H18O9), dicaffeoylquinic acids
(C25H24O12), and echinacoside (C35H46O20) in the portion of Echina-
cea angustifolia taken by the formula:

2500F(C/W)(ri / rS),

in which F is the response factor and is equal to 0.695 for chicoric
acid, 0.729 for dicaffeoylquinic acid
~

dicaffeoylquinic acids,
~USP28

0.881 for caftaric acid, 1.000 for chlorogenic acid, and 2.220 for
echinacoside; C is the concentration, in mg per mL, of USP
Chlorogenic Acid RS in Standard solution 2; W is the weight, in
mg, of Echinacea angustifolia taken; and ri and rS are the peak re-
sponses for the relevant analyte obtained from the Test solution and
Standard solution 2, respectively. Calculate the percentage of total
phenols in the portion of Echinacea angustifolia taken by adding
the individual percentages calculated.

BRIEFING

Powdered Echinacea angustifolia Extract,USP 27 page 1989.
On the basis of comments received, it is proposed to modify the
visualization of the spots in the TLC identification test for alka-
mides. Drying conditions previously omitted are now added. In
the test for Content of total phenols it is proposed to reflux the Test
preparation in order to improve the recovery. It is also proposed to
reduce the minimum requirement in the test for Content of dode-
catetraenoic acid isobutylamides. The Labeling section is revised
to add a warning statement to be applied to the label and to allow
specific claims for extracts standardized to higher contents of alka-
mides. See also the briefing under Echinacea angustifolia.

(DSB: G. Giancaspro; DSI: J. Salguero) RTS—40843-3;
40889-1

Change to read:

» Powdered Echinacea angustifolia Extract is pre-
pared from Echinacea angustifolia roots by extraction
with hydroalcoholic mixtures or other suitable sol-
vents. The ratio of the starting crude plant material to
Powdered Extract is between 2:1 and 8:1. It contains
not less than 4.0 percent and not more than 5.0 percent
of total phenols, calculated on the dried basis as the
sum of caftaric acid (C13H12O9), chicoric acid
(C22H18O12), chlorogenic acid (C16H18O9), dicaffeoyl-
quinic acids (C25H24O12 ) , and echinacos ide
(C35H46O20). It contains not less than 0.6

~0.1
~USP28

percent of dodecatetraenoic acid isobutylamides
(C16H25NO)
~on the dried basis.

~USP28

Change to read:
Labeling—The label states the Latin binomial and, following the
official name, the part of the plant from which the article was pre-
pared.
~

If standardized by the content of alkamides, label it to in-

dicate the targeted content of dodecatraenoic acid isobutyla-

mides. The label bears a statement indicating that Echinacea

angustifolia may cause rare allergic reactions, rashes, or ag-

gravate asthma.
~USP28

It meets the requirements for Labeling under Botanical Extracts
h565i.

Change to read:
Identification—

A: Thin-Layer Chromatographic Identification Test h201i—
Standard solution 1, Standard solution 2, Developing solvent

system, Spray reagent, and Procedure—Proceed as directed for
Identification test B under Echinacea angustifolia.

Test solution—Dissolve 0.1
~

1.0
~USP28

g of Powdered Extract in 10 mL of methanol. Allow to stand for 15
minutes before use.

B: The retention time for the major peak in the chromatogram
of the Test solution corresponds to that for the echinacoside peak in
the chromatogram of Standard solution 1, as obtained in the test for
Content of total phenols.

Change to read:
Loss on drying h731i:
~

Dry 1 g at 1058 for 2 hours: It loses
~USP28

not more than 5.0%.

Change to read:
Content of total phenols—

Solvent, Solution A, Solution B, Mobile phase, Standard solution
1, Standard solution 2, and Chromatographic system—Proceed as
directed for Content of total phenols under Echinacea angustifolia.

Test solution—Transfer about 60 mg of Powdered Extract, ac-
curately weighed, to a 50-mL centrifuge tube.
~

an appropriate round bottom flask equipped with a conden-

ser.
~USP28

Add 25.0 mL of Solvent, and shake
~

and heat under reflux while shaking
~USP28

by mechanical means for 15 minutes. Centrifuge, or pass through a
membrane filter having a 0.45-mm or finer porosity.

Procedure—Proceed as directed for Content of total phenols un-
der Echinacea angustifolia. Calculate the percentage of each rele-
vant component of total phenols in the portion of Powdered Extract
taken by the formula:

2500F(C/W)(ri / rS),
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in which F is the response factor and is equal to 0.695 for chicoric
acid, 0.729 for dicaffeoylquinic acids, 0.881 for caftaric acid, 1.000
for chlorogenic acid, and 2.220 for echinacoside; C is the concen-
tration, in mg per mL, of USP Chlorogenic Acid RS in Standard
solution 2; W is the weight, in mg, of the portion of Powdered Ex-
tract taken; and ri and rS are the peak responses for the relevant
analyte obtained from the Test solution and Standard solution 2,
respectively. Calculate the percentage of total phenols in the por-
tion of Powdered Extract taken by adding the individual percen-
tages.

Change to read:
Content of dodecatetraenoic acid isobutylamides—
Mobile phase and Standard solution 2—Proceed as directed for

Content of dodecatetraenoic acid isobutylamides under Echinacea
angustifolia.
Standard solution 1—Dissolve an accurately weighed quantity

of USP Powdered Echinacea angustifolia Extract RS in methanol,
shaking for 1 minute, and dilute with methanol to volume to obtain
a solution having a known concentration of about 1 mg per mL.
Pass through a membrane filter having a 0.45-mm or finer porosity.
Test solution—Transfer about 500 mg of Powdered Extract, ac-

curately weighed, to a 100-mL volumetric flask. Add 80 mL of
methanol, and sonicate for 30 minutes. Dilute with methanol to
volume, and pass through a membrane filter having a 0.45-mm or
finer porosity.
Chromatographic system—Prepare as directed for Content of

dodecatetraenoic acid isobutylamides under Echinacea angustifo-
lia. Chromatograph Standard solution 1, and record the peak re-
sponses as directed for Procedure: the chromatogram obtained is
similar to the Reference Chromatogram for alkamides provided
with the USP Powdered Echinacea angustifolia Extract RS,
~

and the resolution, R, between the two isomers of dodeca-

tetraenoic acid isobutylamides is not less than 1.0.
~USP28

Chromatograph Standard solution 2, and record the peak responses
as directed for Procedure: the capacity factor, k’, is not less than
3.5; the tailing factor is not more than 2.0; and the relative standard
deviation for replicate injections is not more than 2.5%.
Procedure—Proceed as directed for Content of dodecatetrae-

noic acid isobutylamides under Echinacea angustifolia. Calculate
the percentage of dodecatetraenoic acid isobutylamides in the por-
tion of Powdered Extract taken by the formula:

10,000(1.353)(C/W)(ri / rS),

in which 1.353 is the response factor for 2E,4E-hexadienoic acid
isobutylamide; C is the concentration, in mg per mL, of USP
2E,4E-Hexadienoic Acid Isobutylamide RS in Standard solution
2; W is the weight, in mg, of the portion of Powdered Extract taken;
ri is the sum of the peak responses of the relevant analytes obtained
from the Test solution; and rS is the peak response obtained from
Standard solution 2.

BRIEFING

Echinacea pallida, USP 27 page 1989. It is proposed to revise
the Latin binomial in the Definition according to the nomenclature
in Herbs of Commerce, 2nd Edition. See also the briefing under
Echinacea angustifolia for other changes.

(DSB: G. Giancaspro) RTS—40483-5

Change to read:

» Echinacea pallida consists of the dried rhizome and
roots of Echinacea pallida Nuttall
~(Nutt.) Nutt.

~USP28

(Fam. Asteraceae). It is harvested in the fall after 3 or
more years of growth. It contains not less than 0.5 per-
cent of total phenols, calculated on the dried basis as
the sum of caftaric acid (C13H12O9), chicoric acid
(C22H18O12), chlorogenic acid (C16H18O9), and echina-
coside (C35H46O20).

Change to read:
Identification—
A: Thin-Layer Chromatographic Identification Test h201i—
PRESENCE OF ECHINACOSIDE AND ABSENCE OF CYNARINE

~

DICAFFEOYLQUINIC ACIDS (CYNARIN(E)—
~USP28

Test solution—Proceed as directed for Identification test A under
Echinacea angustifolia, except to use Echinacea pallida instead of
Echinacea angustifolia.
Standard solution 1—Dissolve an accurately weighed quantity

of USP Powdered Echinacea pallida Extract RS in methanol to
obtain a solution having a known concentration of about 10 mg
per mL.
Standard solution 2, Developing solvent system, Spray reagent

1, and Spray reagent 2—Proceed as directed for Identification test
A under Echinacea angustifolia.
Procedure—Proceed as directed in the chapter. Develop the

chromatograms in Developing solvent system until the solvent
front has moved not less than 18
~

12
~USP28

cm, and dry the plate in a current of air. Spray the plate with Spray
reagent 1 followed by Spray reagent 2, and examine the plate un-
der UV light at 365 nm: the chromatogram obtained from the Test
solution shows a yellowish zone at an RF value of 0.14, character-
istic of echinacoside (absent or traces in Echinacea purpurea), cor-
responding in color and RF value to that in the chromatogram of
Standard solution 1, and does not show a zone characteristic of
cynarine
~

1,3-dicaffeoylquinic acid
~USP28

(present in Echinacea angustifolia) corresponding in color and RF

value to that in the chromatogram of Standard solution 2. Other
colored zones of varying intensities may be observed in the chro-
matogram of the Test solution.
B: Thin-Layer Chromatographic Identification Test h201i—
PRESENCE OF KETOALKENYNES—

Test solution—Evaporate to dryness the chloroform extract re-
tained from preparation of the Test solution in Identification test
A at 408 in vacuum. To the residue add 1 mL of alcohol, and pass
through a nylon membrane filter having a porosity of 0.45 mm.
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Standard solution 1—Transfer an accurately weighed quantity of
USP Powdered Echinacea pallida Extract RS to a centrifuge tube,
and add chloroform to obtain a solution having a concentration of
about 10 mg per mL. Shake for 1 minute, and centrifuge. Use the
supernatant.
Standard solution 2—Dissolve an accurately weighed quantity

of b-sitosterol in methanol to obtain a solution having a concentra-
tion of about 1 mg per mL.
Developing solvent system—Prepare a mixture of toluene and

ethyl acetate (7 : 3).
Spray reagent 1—Prepare a 1% solution of vanillin in alcohol.
Spray reagent 2—Prepare a 10% solution of sulfuric acid in al-

cohol.
Procedure—Proceed as directed for Identification test A. Spray

the plate with Spray reagent 1 followed by Spray reagent 2, and
heat the plate at 1208 for 3 minutes. The chromatogram obtained
from the Test solution shows green, brown, and violet zones above
the spot for b-sitosterol (RF range 0.6 to 0.8). These zones (unlike
those in Echinacea angustifolia and Echinacea purpurea) are char-
acteristic of ketoalkenynes, and correspond in RF value to the zones
in the chromatogram obtained from Standard solution 1.
C: The retention time of the major peak in the chromatogram

of the Test solution corresponds to that of the echinacoside peak in
the chromatogram of Standard solution 1, as obtained in the test for
Content of total phenols.
~

The peak area of any peak detected at the locus of 1,3-di-

caffeoylquinic acid is not more than 1% of the peak area for

echinacoside peak.
~USP28

Change to read:
Content of total phenols—
Solvent, Solution A, Solution B, Mobile phase, and Standard

solution 2—Prepare as directed for Content of total phenols under
Echinacea angustifolia.
Standard solution 1—Proceed as directed for Content of total

phenols under Echinacea angustifolia, except to use USP Pow-
dered Echinacea pallida Extract RS instead of USP Powdered
Echinacea angustifolia Extract RS.
Test solution—Proceed as directed for Content of total phenols

under Echinacea angustifolia, except to use finely powdered Echi-
nacea pallida instead of Echinacea angustifolia.
Chromatographic system (see Chromatography h621i)—Pre-

pare as directed for Content of total phenols under Echinacea an-
gustifolia. Chromatograph Standard solution 1, and record the
peak responses as directed for Procedure: the chromatogram ob-
tained is similar to the Reference Chromatogram for total phenols
provided with USP Powdered Echinacea pallida Extract RS. Chro-
matograph Standard solution 2, and record the peak responses as
directed for Procedure: the capacity factor, k’, is not less than 3.5
~

3.0;
~USP28

the tailing factor is not more than 2.0; and the relative standard de-
viation for replicate injections is not more than 2.5%.
Procedure—Proceed as directed for Content of total phenols un-

der Echinacea angustifolia. Separately calculate the percentages of
caftaric acid (C13H12O9), chicoric acid (C22H18O12), chlorogenic acid
(C16H18O9), and echinacoside (C35H46O20) in the portion of Echina-
cea pallida taken by the formula:

2500F(C/W)(ri / rS),

in which F is the response factor and is equal to 0.695 for chicoric
acid, 0.881 for caftaric acid, 1.000 for chlorogenic acid, and 2.220
for echinacoside; C is the concentration, in mg per mL, of USP
Chlorogenic Acid RS in Standard solution 2; W is the weight, in
mg, of Echinacea pallida taken; and ri and rS are the peak re-
sponses for the relevant analyte obtained from the Test solution

and Standard solution 2, respectively. Calculate the percentage
of total phenols in the portion of Echinacea pallida taken by add-
ing the individual percentages calculated.

BRIEFING

Powdered Echinacea pallida Extract, USP 27 page 1991. It is
proposed to delete the reference to dicaffeoylquinic acids from the
Definition since they should be absent in E. pallida. It is also pro-
posed to revise the Labeling section to include a warning statement
to be applied to the label. See also the briefings under Echinacea
angustifolia and Echinacea pallida for other changes.

(DSB: G. Giancaspro; DSI: J. Salguero) RTS—40483-6;
40889-2

Change to read:

» Powdered Echinacea pallida Extract is prepared
from Echinacea pallida roots by extraction with hy-
droalcoholic mixtures or other suitable solvents. The
ratio of the starting crude plant material to Powdered
Extract is between 2:1 and 8:1. It contains not less than
4.0 percent and not more than 5.0 percent of total phe-
nols, calculated on the dried basis as the sum of cafta-
ric acid (C13H12O9), chicoric acid (C22H18O12),
chlorogenic acid (C16H18O9), dicaffeoylquinic acids
(C25H24O12,
~

~USP28

and echinacoside (C35H46O20)
~on the dried basis.

~USP28

Change to read:
Labeling—The label states the Latin binomial and, following the
official name, the parts of the plant from which the article was pre-
pared.
~

The label bears a statement indicating that Echinacea pal-

lida may cause rare allergic reactions, rashes, or aggravate

asthma.
~USP28

It meets the requirements for Labeling under Botanical Extracts
h565i.

Change to read:
Identification—

A: Thin-Layer Chromatographic Identification Test h201i—
Standard solution 2, Developing solvent system, Spray reagent

1, Spray reagent 2, and Procedure—Proceed as directed for Iden-
tification test A under Echinacea angustifolia.

Test solution—Dissolve 0.1
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~

1.0
~USP28

g of Powdered Extract in 10 mL of methanol. Allow to settle before
use.
Standard solution 1—Dissolve an accurately weighed quantity

of USP Powdered Echinacea pallida Extract RS in methanol to
obtain a solution having a known concentration of about 10
~

100
~USP28

mg per mL.
B: The retention time of the major peak in the chromatogram

of the Test solution corresponds to that of the echinacoside peak in
the chromatogram of Standard solution 1, as obtained in the test for
Content of total phenols.

Change to read:
Content of total phenols—
Solvent, Solution A, Solution B, Mobile phase, and Standard

solution 2—Proceed as directed for Content of total phenols under
Echinacea angustifolia.
Standard solution 1—Proceed as directed for Content of total

phenols under Echinacea angustifolia, except to use USP Pow-
dered Echinacea pallida Extract RS instead of USP Powdered
Echinacea angustifolia Extract RS.
Test solution—Transfer about 60 mg of Powdered Extract, ac-

curately weighed, to a 50-mL centrifuge tube
~

an appropriate round bottom flask equipped with a conden-

ser.
~USP28

Add 25.0 mL of Solvent, and shake
~

and heat under reflux while shaking
~USP28

by mechanical means for 15 minutes. Centrifuge, or pass through a
membrane filter having a 0.45-mm or finer porosity.
Chromatographic system—Prepare as directed for Content of to-

tal phenols under Echinacea angustifolia. Chromatograph Stan-
dard solution 1, and record the peak responses as directed for
Procedure: the chromatogram obtained is similar to the Reference
Chromatogram for total phenols provided with USP Powdered
Echinacea pallida Extract RS. Chromatograph Standard solution
2, and record the peak responses as directed for Procedure: the ca-
pacity factor, k’, is not less than 3.5
~

3.0;
~USP28

the tailing factor is not more than 2.0; and the relative standard de-
viation for replicate injections is not more than 2.5%.
Procedure—Proceed as directed for Content of total phenols un-

der Echinacea angustifolia. Separately calculate the percentage of
each relevant component of total phenols in the portion of Pow-
dered Extract taken by the formula:

2500F(C/W)(ri / rS),

in which F is the response factor and is equal to 0.695 for chicoric
acid, 0.881 for caftaric acid, 1.000 for chlorogenic acid, and 2.220
for echinacoside; C is the concentration, in mg per mL, of USP
Chlorogenic Acid RS in Standard solution 2; W is the weight, in
mg, of the portion of Powdered Extract taken; and ri and rS are the
peak responses for the relevant analyte obtained from the Test solu-
tion and Standard solution 2, respectively. Calculate the percentage
of total phenols in the portion of Powdered Extract taken by adding
the individual percentages calculated.

BRIEFING

Echinacea purpurea Aerial Parts. Because there is no existing
USP monograph for this article, a new monograph is being pro-
posed.

(DSB: G. Giancaspro) RTS—40334-1

Add the following:

~Echinacea purpurea Aerial Parts

» Echinacea purpurea Aerial Parts consists of the

aerial parts of Echinacea purpurea (L.) Moench

(Fam. Asteraceae). It is harvested during the flow-

ering stage. It contains not less than 1.0 percent of

chicoric acid, and not less than 0.01 percent of do-

decatetraenoic acid isobutylamides (C16H25NO)

on the dried basis.

Packaging and storage—Store in tight, light-resistant con-

tainers at controlled room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the parts of the plant contained in the

article.

USP Reference standards h11i—USP Chlorogenic Acid

RS. USP Powdered Echinacea purpurea Extract RS. USP

2E,4E-Hexadienoic Acid Isobutylamide RS.

Botanical characteristics—

MACROSCOPIC—The herb is an erect, coarse, rough-hairy

perennial, usually up to 90 cm tall, rarely up to 180 cm. The

leaves are alternate and simple; the lowermost leaves are

slender, long, and petioled, ovate to broadly lanceolate,

mostly penta-nerved, acute or acuminated at the apex,

abruptly narrowed or rarely cordate at the base, usually shar-

ply dentate, and 7 to 20 cm long and 2.5 to 7.5 cm wide; the
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petioles are mostly winged at the summit. The upper leaves

are narrower, often almost entirely sessile, lanceolate or

ovate lanceolate, and usually with 3 veins.

The flower heads are radiate, to 15 cm across, solitary or

few, and long-peduncled, with 12 to 20 rays, purple, crim-

son, or rarely pale; the bristle disks are often orange, 3.5 to

7.5 cm long; the involucre is depressed-hemispheric; the

bracts are lanceolate, spreading or appressed, imbricated

in 2 to 4 series, and hairy on the outer surface with ciliate

margins; the receptacle is conical, the scales of the recep-

tacle stiff, spinescent, and conspicuously longer than the

disc flowers; the chaff is carinate and cuspidate; the achenes

are 3 to 4 mm in length, tetrasided, obypyramidal, and thick;

the pappus has a short, dentate crown.

MICROSCOPIC—

Leaf—The leaf has a thickness of 200 to 350 mm, with an

epidermis 9 to 13 mm thick, largely without chloroplasts; the

stomata are 28 to 35 mm, abundant on the dorsal surface and

fewer on the ventral surface; the mesophyll is clearly di-

vided into palisade parenchyma and sponge parenchyma.

The palisade parenchyma is one layer thick, with elongated

cells 50 to 65 mm in length, oriented at right angles to the

leaf surface, containing numerous chloroplasts. The sponge

parenchyma is 150 to 250 mm thick, with cells of irregular

shape, and has multiple cell layers, few chloroplasts, and

large intercellular spaces. The phloem bundles of the lateral

veins within the sponge parenchyma are bound by a one-

layer sheath of small parenchymous cells, with vascular ele-

ments of the midrib surrounded by large-celled parenchyma.

The uniseriate trichomes are few in the ventral surface, nu-

merous on the dorsal surface, typically tricelled, occasion-

ally tetra- or pentacelled, 250 to 500 mm in length, each

arising from an epidermal cell; the epidermal cell walls ap-

pear with moderate thickening; the vessels are various, sca-

lariform, with variable reticulated width.

Petiole—The parenchyma appear without chloroplasts, in

several layers adjacent to a layer of collenchyma; 5 to 7

phloem bundles of small- to medium-sized vessels are

weakly lignified and embedded in the parenchyma in the

form of an arc; the wing ribs of the upper surface of the

slightly hollowed petiole are marginal.

Inflorescence—The epidermal cells of the ray florets are

square, 50 mm, with a transparent, beaded cell wall; various

elements of the asteraceous exhibit inflorescence; numerous

multicellular jointed trichomes of the involucral bracts are

500 to 800 mm in length; tangential sections of the paleae

with numerous fiber bundles are 10 to 15 mm in diameter

and 100 to 150 mm in length; cell walls are thin. The epider-

mis of ray florets is reddish to violet; the epidermal cells

from the end of the corolla form rounded papillae; a stigma

of papillary cells is present; asteraceous pollen grains are 20

to 30 mm and spherical with a warty exine.

Calcium oxalate is negative; crystals of inulin and starch

granules are rare.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

PRESENCE OF CHICORIC ACID AND ABSENCE OF ECHINACO-

SIDE—

Test solution—Add 5 mL of diluted alcohol (7:3) to 0.5 g

of the powdered plant material, and shake for 1 minute.

Centrifuge, and use the supernatant solution.

Standard solution—Dissolve an accurately weighed

quantity of USP Powdered Echinacea purpurea Extract

RS in methanol to obtain a solution having a concentration

of about 10 mg per mL.

Developing solvent system, Spray reagent 1, and Spray

reagent 2—Prepare as directed for Identification test A under

Echinacea angustifolia.
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Procedure—Proceed as directed in the chapter. Develop

the chromatograms in Developing solvent system until the

solvent front has moved not less than 18 cm, and dry the

plate in a stream of air. Spray the plate with Spray reagent

1 followed by Spray reagent 2, and examine the plate under

UV light at 365 nm: the chromatogram obtained from the

Test solution shows a yellowish-green zone at an RF value

of 0.75 due to chicoric acid and another yellowish-green

zone at an RF value of 0.45 due to caftaric acid, both zones

corresponding in color and RF value to zones in the chroma-

togram obtained from the Standard solution. The chromato-

gram obtained from the Test solution does not show or

shows only traces of a zone at an RF value of 0.1 due to echi-

nacoside (present in Echinacea angustifolia and in Echina-

cea pallida). Other colored zones of varying intensities may

be observed in the chromatogram obtained from the Test

solution.

B: The retention times for the relevant peaks in the

chromatogram of the Test solution, mainly due to caftaric

acid and chicoric acid, correspond to those in the chromato-

gram of Standard solution 1, as obtained in the test for Con-

tent of chicoric acid and caftaric acid. A peak for

echinacoside is not detected or is very weak.

C: The retention times for the relevant peaks in the

chromatogram of the Test solution, mainly due to dodecate-

traenoic isobutyl amides, correspond to those in the chroma-

togram of Standard solution 1, as obtained in the test for

Content of dodecatetraenoic isobutylamides.

Microbial limits h2021i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

105 per g, the total combined molds and yeasts count does

not exceed 103 per g, and the enterobacterial count does

not exceed 103.

Loss on drying h731i—Dry 1 g of the powdered plant ma-

terial: it loses not more than 12% of its weight.

Foreign organic matter h561i: not more than 3.0%.

Total ash h561i: not more than 10.0%, determined on 3 g.

Acid-insoluble ash h561i: not more than 2.5%.

Pesticides residues h561i: meet the requirements.

Heavy metals,Method III h231i: not more than 10 mg per g.

Content of chicoric acid and caftaric acid—

Solvent, Solution A, Solution B, Mobile phase, and

Standard solution 2—Proceed as directed in the test for

Content of total phenols under Echinacea angustifolia.

Standard solution 1—Dissolve an accurately weighed

quantity of USP Powdered Echinacea purpurea Extract

RS in Solvent, shaking for 1 minute, and dilute with Solvent

to obtain a solution having a known concentration of about

5 mg per mL. Pass through a membrane filter having a 0.45-

mm or finer porosity.

Test solution—Proceed as directed for Content of phenols

under Echinacea angustifolia, except to use finely pow-

dered Echinacea purpurea Aerial Parts instead of Echina-

cea angustifolia.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 330-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The column temperature is maintained at 358.

The flow rate is about 1.5 mL per minute. The chromato-

graph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–13 90?78 10?22 linear gradient

13–14 78?60 22?40 linear gradient

14–17.5 60 40 isocratic

17.5–18 60?90 40?10 linear gradient

18–30 90 10 equilibration
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Chromatograph Standard solution 1, and record the peak re-

sponses as directed for Procedure: the chromatogram ob-

tained is similar to the Reference Chromatogram for total

phenols provided with USP Powdered Echinacea purpurea

Extract RS. Chromatograph Standard solution 2, and record

the responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than 2%.

Procedure—Proceed as directed in the test for Content of

total phenols under Echinacea angustifolia. Separately cal-

culate the percentages of caftaric acid (C13H12O9) and chi-

coric acid (C22H18O12) in the portion of Echinacea purpurea

Aerial Parts taken by the formula:

2500F(C/W)(rU / rS),

in which F is the response factor and is equal to 0.695 for

chicoric acid, 0.881 for caftaric acid, and 1.000 for chloro-

genic acid; C is the concentration, in mg per mL, of USP

Chlorogenic Acid RS in Standard solution 2; W is the

weight, in mg, of Echinacea purpurea Aerial Parts taken;

and rU and rS are the peak responses for the relevant analyte

obtained from the Test solution and Standard solution 2, re-

spectively. Calculate the percentage of total phenols in the

portion of Echinacea purpurea Aerial Parts taken by adding

the individual percentages calculated.

Content of dodecatetraenoic acid isobutylamides—

Mobile phase and Standard solution 2—Proceed as direc-

ted in the test for Content of dodecatetraenoic acid isobutyl-

amides under Echinacea angustifolia.

Standard solution 1—Proceed as directed for Content of

dodecatetraenoic acid isobutylamides under Echinacea an-

gustifolia, except to use USP Powdered Echinacea purpur-

ea Extract RS instead of USP Powdered Echinacea

angustifolia Extract RS.

Test solution—Proceed as directed for Content of dodeca-

tetraenoic acid isobutylamides under Echinacea angustifo-

lia, except to use Echinacea purpurea Aerial Parts instead

of Echinacea angustifolia.

Chromatographic system (see Chromatography h621i)—

Proceed as directed for Content of dodecatetraenoic acid

isobutylamides under Echinacea angustifolia, except to

use the Reference Chromatogram for alkamides provided

with USP Powdered Echinacea purpurea Extract RS in-

stead of the Reference Chromatogram provided with USP

Powdered Echinacea angustifolia Extract RS.

Procedure—Proceed as directed in the test for Content of

dodecatetraenoic acid isobutylamides under Echinacea an-

gustifolia. Identify the peaks of the two isomers of dodeca-

tetraenoic acid isobutylamides in the chromatogram

obtained from the Test solution by comparison with the

chromatogram obtained from Standard solution 1. Calculate

the percentage of dodecatetraenoic acid isobutylamides in

the portion of Echinacea purpurea Aerial Parts taken by

the formula:

10(1.353)(C/W)(rU / rS),

in which 1.353 is the response factor for 2E,4E-hexadienoic

acid isobutylamide; C is the concentration, in mg per mL, of

USP 2E,4E-Hexadienoic Acid Isobutylamide RS in Stan-

dard solution 2; W is the weight, in g, of Echinacea purpur-

ea Aerial Parts taken; rU is the sum of the peak responses of

the relevant analytes obtained from the Test solution; and rS

is the peak response obtained from Standard solution

2.
~USP28
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BRIEFING

Echinacea purpurea Root, USP 27 page 1991—See the brief-
ing under Echinacea angustifolia.

(DSB: G. Giancaspro) RTS—40483-2

Change to read:
Identification—
A: Thin-Layer Chromatographic Identification Test h201i—
PRESENCE OF CHICORIC ACID AND ABSENCE OF ECHINACOSIDE—

Test solution—Prepare as directed for Identification test A under
Echinacea angustifolia, except to use Echinacea purpurea Root
instead of Echinacea angustifolia.
Standard solution 1—Proceed as directed for Identification test

A under Echinacea angustifolia, except to use USP Powdered
Echinacea purpurea Extract RS instead of USP Powdered Echina-
cea angustifolia Extract RS.
Standard solution 2 , Developing solvent system, Spray reagent

1, and Spray reagent 2—Prepare as directed for Identification test A
under Echinacea angustifolia.
Procedure—Proceed as directed in the chapter. Develop the

chromatograms in Developing solvent system until the solvent
front has moved not less than 18 cm, and dry the plate in a current
of air. Spray the plate with Spray reagent 1 followed by Spray re-
agent 2, and examine the plate under UV light at 365 nm: the chro-
matogram obtained from the Test solution shows a yellowish-green
zone at an RF value of 0.75 due to chicoric acid and another yellow-
ish-green zone at an RF value of 0.45 due to caftaric acid, both
zones corresponding in color and RF value to zones in the chroma-
togram obtained from Standard solution 1. The chromatogram ob-
tained from the Test solution does not show or shows only traces of
a zone at an RF value of 0.1 due to echinacoside (present in Echi-
nacea angustifolia and in Echinacea pallida) that corresponds to a
yellowish spot in the chromatogram obtained from Standard solu-
tion 1, and does not show a zone that corresponds in color and RF

value to the spot for cynarine
~

1,3-dicaffeoylquinic acid (cynarin)
~USP28

(present in Echinacea angustifolia) in the chromatogram obtained
from Standard solution 2. Other colored zones of varying intensi-
ties may be observed in the chromatogram obtained from the Test
solution.
B: Thin-Layer Chromatographic Identification Test h201i—
PRESENCE OF ISOBUTYLALKENYLAMIDES—

Test solution—Proceed as directed for Identification test B under
Echinacea angustifolia, except to use the chloroform extract re-
tained from Identification test A under Echinacea purpurea Root
instead of the chloroform extract retained from Identification test
A under Echinacea angustifolia.
Standard solution 1—Dissolve an accurately weighed quantity

of USP Echinacea purpurea Extract RS in methanol to obtain a
solution having a known concentration of about 10
~

100
~USP28

mg per mL.
Standard solution 2, Developing solvent system, and Spray re-

agent—Proceed as directed for Identification test B under Echina-
cea angustifolia.
Procedure—Proceed as directed in the chapter. Develop the

chromatograms in Developing solvent system until the solvent
front has moved not less than 18
~

12
~USP28

cm, and dry the plate in a current of air. Examine the plate under
UV light at 254 nm: the chromatogram obtained from the Test solu-
tion shows one zone corresponding in RF value to the zone due to
b-sitosterol in the chromatogram of Standard solution 2, and
~

~USP28

one main zone corresponding in RF value to the zone due to dode-
ca-2E,4E,8Z,10E-tetraenoic acid isobutylamide and dodeca-
2E,4E,8Z,10Z-tetraenoic acid isobutylamide in the chromatogram
of Standard solution 1
~

and below this zone there are several other zones due to

a,b,g,d-unsaturated isobutylamides.
~USP28

Spray the plate with Spray reagent, and then heat the plate at 1008
for 5 minutes. Examine the plate under long-wavelength UV light:
the zone due to dodeca-2E,4E,8Z,10E-tetraenoic acid isobutyla-
mide and dodeca-2E,4E,8Z,10Z-tetraenoic acid isobutylamide
turns blue-black, and below this zone there are several other zones
due to a,b,g,d-unsaturated isobutylamides (not detectable in Echi-
nacea pallida) that turn violet (unlike the corresponding zones in
the chromatogram of Echinacea angustifolia that are mostly yel-
lowish due to a,b-unsaturated isobutylamides).
~

A zone due to b-sitosterol that corresponds in RF value to

the principal spot in the chromatogram of Standard solution

2 is also observed.
~USP28

C: The retention times for the relevant peaks in the chromato-
gram of the Test solution, mainly due to caftaric acid and chicoric
acid, correspond to those in the chromatogram of Standard solu-
tion 1, as obtained in the test for Content of total phenols. An echi-
nacoside peak is not detectable or is very weak.

BRIEFING

Powdered Echinacea purpurea Extract, USP 27 page 1993. It
is proposed to revise the Definition to allow the preparation of ex-
tracts both from the aerial parts and from the roots, in accordance
with the proposed new monograph for Echinacea purpurea Aerial
Parts, appearing elsewhere in this issue of PF. It is also proposed to
revise the Labeling section to add a warning statement to be ap-
plied to the label and a requirement indicating the proportion of
starting roots/aerial parts if the article were prepared from a mix-
ture of them. Since the Content of dodecatetraenoic isobutyla-
mides is lower in the leaves and stems, extracts prepared from
variable proportions of aerial parts may contain variable content
of these compounds. Therefore, it is proposed to label the standar-
dized target Content of dodecatetraenoic isobutylamides in the ar-
ticle. See also the briefing under Echinacea angustifolia for other
changes.

(DSB: G. Giancaspro; DSI: J. Salguero) RTS—40843-4;
40889-3

Pharmacopeial Forum
Vol. 30(2) [Mar.–Apr. 2004] IN-PROCESS REVISION 561

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Change to read:

» Powdered Echinacea purpurea Extract is prepared
from dried Echinacea purpurea Root,
~Echinacea purpurea aerial parts, or a mixture of

them
~USP28

by extraction with hydroalcoholic mixtures or other
suitable solvents. The ratio of the starting crude plant
material to Powdered Extract is between 2:1 and 8:1. It
contains not less than 4.0 percent of total phenols, cal-
culated on the dried basis as the sum of caftaric acid
(C13H12O9), chicoric acid (C22H18O12), chlorogenic
acid (C16H18 O9), and echinacoside (C35H46O20)
~on the dried basis.

~USP28

It contains not less than 0.025 percent of alkamides
~dodeca t e t r aeno ic ac id i sobu ty l amides

(C16H25NO),~USP28

calculated on the dried basis. as dodecatetraenoic acid
isobutylamides (C16H25NO).
~

~USP28

Change to read:
Labeling—The label states the Latin binomial and, following the
official name, the parts of the plant from which the article was pre-
pared.
~

If derived from root and aerial parts, indicate the corre-

sponding percentages. Label it to indicate the content of to-

tal phenols and dodecatetraenoic isobutylamides. The label

bears a statement indicating that Echinacea purpurea may

cause rare allergic reactions, rashes, or aggravate asth-

ma.
~USP28

It meets the requirements for Labeling under Botanical Extracts
h565i.

Change to read:
Identification—
A: Thin-Layer Chromatographic Identification Test h201i—
Test solution—Weigh and finely pulverize about 10 g of Pow-

dered Extract, and transfer 1 g of the powder to a suitable extrac-
tion thimble. Transfer the thimble to a continuous extraction
apparatus, and extract with 50 mL of chloroform for 1 hour. Eva-
porate the chloroform extract to dryness at 408 in vacuum. To the
residue, add 1 mL of alcohol, and pass through a nylon membrane
filter having a porosity of 0.45 mm.
Standard solution 1—Dissolve an accurately weighed quantity

of USP Powdered Echinacea purpurea Extract RS in methanol
to obtain a solution having a known concentration of about 10
~

100
~USP28

mg per mL.

Standard solution 2, Developing solvent system, Spray reagent,
and Procedure—Proceed as directed for Identification test B under
Echinacea angustifolia.

B: The retention times of the peaks for chicoric and caftaric
acids in the chromatogram of the Test solution correspond to those
in the chromatogram of Standard solution 1, as obtained in the test
for Content of total phenols.

Change to read:
Content of total phenols—

Solvent, Solution A, Solution B, Mobile phase, Standard solution
2, and Chromatographic system—Proceed as directed for Content
of total phenols under Echinacea angustifolia.

Standard solution 1—Dissolve an accurately weighed quantity
of USP Powdered Echinacea purpurea Extract RS in Solvent,
shaking for 1 minute, and dilute with Solvent to obtain a solution
having a known concentration of about 5 mg per mL. Pass through
a membrane filter having a 0.45-mm or finer porosity.

Test solution—Transfer about 60 mg of Powdered Extract, ac-
curately weighed, to a 50-mL centrifuge tube.
~

suitable round bottom flask equipped with a con-

denser.
~USP28

Add 25 mL of Solvent, and shake
~

heat under reflux while shaking
~USP28

by mechanical means for 15 minutes. Centrifuge, or pass through a
membrane filter having a 0.45-mm or finer porosity.

Procedure—Proceed as directed in the test for Content of total
phenols under Echinacea purpurea Root. Calculate the percentage
of each relevant component of total phenols in the portion of Pow-
dered Extract taken by the formula:

2500F(C/W)(ri / rS),

in which F is the response factor and is equal to 0.695 for chicoric
acid, 0.881 for caftaric acid, 1.000 for chlorogenic acid, and 2.220
for echinacoside; C is the concentration, in mg per mL, of USP
Chlorogenic Acid RS in Standard solution 2; W is the weight, in
mg, of the portion of Powdered Extract taken; ri and rS are the peak
responses for the relevant analyte obtained from the Test solution
and Standard solution 2, respectively. Calculate the percentage of
total phenols in the portion of Powdered Extract taken by adding
the individual percentages.

Change to read:
Content of alkamides
~

dodecatetraenoic acid isobutylamides—
~USP28

Mobile phase and Standard solution 2—Proceed as directed for
Content of dodecatetraenoic acid isobutylamides under Echinacea
angustifolia.

Standard solution 1—Proceed as directed for Content of dode-
catetraenoic acid isobutylamides under Echinacea angustifolia,
except to use USP Powdered Echinacea purpurea Extract RS in-
stead of USP Powdered Echinacea angustifolia Extract RS.

Test solution—Proceed as directed for Content of dodecatetrae-
noic acid isobutylamides under Echinacea angustifolia, except to
use Powdered Echinacea purpurea Extract instead of Powdered
Echinacea angustifolia Extract.

Chromatographic system—Proceed as directed for Content of
dodecatetraenoic acid isobutylamides under Echinacea angustifo-
lia, except to use the Reference Chromatogram for alkamides pro-
vided with USP Powdered Echinacea purpurea Extract RS instead
of the Reference Chromatogram provided with USP Powdered
Echinacea angustifolia Extract RS.
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Procedure—Proceed as directed in the test for Content of dode-
catetraenoic acid isobutylamides under Echinacea angustifolia.
Calculate the percentage of alkamides
~

dodecatetraenoic acid isobutylamides
~USP28

in the portion of Powdered Extract taken by the formula:

10(1.353)(C/W)(ri / rS),

in which 1.353 is the response factor for 2E,4E-hexadienoic acid
isobutylamide; C is the concentration, in mg per mL, of USP
2E,4E-Hexadienoic Acid Isobutylamide RS in Standard solution
2; W is the weight, in g, of the portion of Powdered Extract taken;
ri is the sum of the peak responses of the relevant analytes obtained
from the Test solution; and rS is the peak response obtained from
Standard solution 2.

BRIEFING

American Ginseng, USP 27 page 2005 and page 2243 of PF
27(2) [Mar.–Apr. 2001]—See briefing under Asian Ginseng.

(DSB: G. Giancaspro) RTS—40775-3

Change to read:

» American Ginseng consists of the dried roots of Pa-
nax quinquefolius Linné
~L.

~USP28

(Fam. Araliaceae). It contains not less than 4.0 percent
of total ginsenosides, calculated on the dried basis.

Add the following:

~

Microbial limits h2021i: —The total aerobic microbial

count does not exceed 107 cfu per g; the total combined

molds and yeasts count does not exceed 105 cfu per g; the

coliform count does not exceed 104 cfu per g; the enterobac-

terial count does not exceed 104 cfu per g; and it meets the

requirements of the tests for absense of Salmonella species,

Escherichia coli, and Staphylococcus aureus. meets the re-

quirements under Asian Ginseng.
~USP28

Change to read:
Content of ginsenosides—
Solution A: water.
Solution B: acetonitrile.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).

~

Solution A, Solution B, Mobile phase, and Chroma-

tographic system—Proceed as directed in the Content of

ginsenosides under Powdered Asian Ginseng Extract.
~USP28

Standard solution 1—Transfer an accurately weighed quantity of
USP Powdered American Ginseng Extract RS, equivalent to about
2 mg of ginsenoside Rb1, to a suitable container. Add 20 mL of
water, and mix. Transfer the mixture to a chromatographic tube
filled with diatomaceous earth capable of holding a 20-mL aqueous
layer, and wait for 15 minutes. Elute 75 mL of butyl alcohol satu-
rated with water, collect the eluate, and evaporate it to dryness in a
rotary evaporator in vacuum at 558 to 608. Dissolve the residue of
methanol in 10.0 mL.
~

Dissolve in 10.0 mL of a mixture of water and alcohol

(6:4).
~USP28

Standard solution 2—Transfer an accurately weighed quantity of
USP Powdered Asian Ginseng Extract RS, equivalent to about 2
mg of ginsenoside Rg1, to a suitable container. Proceed as directed
for Standard solution 1, beginning with ‘‘Add 20 mL of water’’.
~

Dissolve in 10.0 mL of a mixture of water and alcohol

(6:4).
~USP28

Test solution—Reduce about 100 g of American Ginseng to a
powder, and transfer about 1.0 g of the powder, accurately
weighed, to a 100-mL round-bottom flask fitted with a reflux con-
denser. Add 50 mL of a mixture of water and alcohol (6:4) and a
few grains of pumice, boil on a water bath under reflux for 1 hour,
cool, and filter. Wash the flask and the residue with 20 mL of a
mixture of water and alcohol (6:4), and pass through the same filter.
Combine the filtrates, and evaporate in a rotary evaporator at 508 to
dryness. To the residue so obtained add 20 mL of water, mix, and
proceed as directed for Standard solution 1, beginning with
‘‘Transfer the mixture to a chromatographic tube’’.
~

Dissolve the residue in 10.0 mL of a mixture of water and

alcohol (6:4)
~USP28

Chromatographic system (see Chromatography h621i)— The
liquid chromatograph is equipped with a 203-nm detector and a
3.9-mm 6 30-cm column that contains packing L1. The flow rate
is about 1 mL per minute. The chromatograph is programmed as
follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 82 18 equilibration
0–10 82 18 isocratic
10–50 82?60 18?40 linear gradient
50–80 60 40 isocratic

[NOTE—This system separates ginsenosides Rb1, Re, Rf, Rg2, Rg1,
Rc, Rb2, and Rd.] Chromatograph each Standard solution, and re-
cord the peak responses as directed for Procedure: the chromato-
gram is similar to the Reference Chromatogram provided with USP
Powdered American Ginseng Extract RS being used. The relative
retention times for ginsenoside Rg1 and ginsenoside Re are 1.0 and
1.03, respectively; the resolution, R, between ginsenoside Rg1 and
ginsenoside Re is not less than 0.9; the resolution, R, between gin-
senoside Rb1 and a neighboring minor peak, at relative retention
times of 1.86 and 1.89, respectively, is not less than 1.0; the column
efficiencies determined from ginsenoside Rg1 and ginsenoside Rb
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are not less than 17,000 and 11,000 theoretical plates, respectively;
the tailing factors for the ginsenoside Rg1 and ginsenoside Rb1

peaks are not more than 1.0 and 1.2, respectively; and the relative
standard deviation for replicate injections is not more than 4.0%
determined from ginsenoside Rg1 and ginsenoside Rb1.
~

~USP28

Procedure—Separately inject equal volumes (about 10 mL) of
each Standard solution and the Test solution into the chromato-
graph, and record the chromatograms. Identify ginsenosides Rg1,
Re, Rb1, Rc, Rb2, and Rd in the Standard solutions and the Test
solution by comparing the chromatograms with the Reference
Chromatogram provided with USP Powdered American Ginseng
Extract RS, and measure the peak responses. Calculate the percen-
tages of individual ginsenosides in the portion of American Gin-
seng taken by the formula:

10(C/W)(rU / rS),

~

1000(C/W)(rU / rS),~USP28

in which C is the concentration, in mg per mL, of ginsenoside Rg1,
Re, Rb1, Rc, Rb2, or Rd in the appropriate Standard solution; W is
the weight, in mg, of American Ginseng taken to prepare the Test
solution; and rU and rS are the peak responses of ginsenoside Rg1,
Re, Rb1, Rc, Rb2, or Rd obtained from the Test solution and the
appropriate Standard solution, respectively. Calculate the percen-
tage of total ginsenosides in the portion of American Ginseng taken
by adding the individual percentages.

BRIEFING

Powdered American Ginseng, USP 27 page 2006—See brief-
ing under Powdered Asian Ginseng.

(DSB: G. Giancaspro) RTS—40775-8

Change to read:

» Powdered American Ginseng is American Ginseng
reduced to a fine or a very fine powder.
~It contains not less than 4.0 percent of total gin-

senosides calculated on the dried basis.
~USP28

BRIEFING

Powdered American Ginseng Extract, USP 27 page 2007—
See briefing under Asian Ginseng.

(DSB: G. Giancaspro) RTS—40775-4

Change to read:
Microbial limits h2021i—The total aerobic microbial count does
not exceed 104 per g; the total combined molds and yeasts count
does not exceed 103 per g; and it meets the requirements of the tests
for absence of Salmonella species, and Escherichia coli. Staphylo-
coccus aureus.
~

~USP28

Change to read:
Content of ginsenosides—

Solution A, Solution B, Mobile phase, Standard solution 1,
Standard solution 2, and Chromatographic system—Proceed as di-
rected for Content of ginsenosides under American Ginseng.

Test solution—Transfer about 600 mg
~

a quantity
~USP28

of Powdered Extract,
~

equivalent to 5 mg of ginsenosides,
~USP28

accurately weighed, to a suitable container. Add 20 mL of water,
mix, and proceed as directed for Standard solution 1, beginning
with ‘‘Transfer the mixture to a chromatographic tube’’.
~

Dissolve in 10.0 mL of a mixture of water and alcohol

(6:4) sonicating for 10 minutes and filter.
~USP28

Procedure—Proceed as directed for Content of ginsenosides un-
der American Ginseng. Calculate the percentages of individual gin-
senosides in the portion of Powdered Extract taken by the formula:

10(C/W)(rU / rS),

~

1000(C/W)(rU / rS).~USP28

in which C is the concentration, in mg per mL, of ginsenoside Rg1,
Re, Rb1, Rc, Rb2, or Rd in the appropriate Standard solution; W is
the weight, in mg, of Powdered Extract taken to prepare the Test
solution; and rU and rS are the peak responses of ginsenoside Rg1,
Re, Rb1, Rc, Rb2, or Rd obtained from the Test solution and the
appropriate Standard solution, respectively. Calculate the percen-
tage of total ginsenosides in the portion of Powdered Extract taken
by adding the individual percentages.
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BRIEFING

American Ginseng Capsules. Because there is no existing USP
monograph for this article, the following new monograph is pro-
posed.

(DSB: G. Giancaspro) RTS—40775-1

Add the following:

~American Ginseng Capsules

» American Ginseng Capsules contain Powdered

American Ginseng Extract. Capsules contain not

less than 90.0 percent and not more than 110.0

percent of Extract, calculated as the sum of ginse-

nosides Rg1, Re, Rb1, Rc, Rb2, and Rd.

Packaging and storage—Preserve in tight containers, pro-

tected from light. Store at controlled room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the article from which the Capsules

were prepared. The label also indicates the amount of Ex-

tract, in mg per Capsule. Label the Capsules to indicate

the percentage of ginsenosides in the Extract contained in

the Capsules. For soft-gelatin Capsules, state the method

for Content of ginsenosides with which the product com-

plies only if Method 1 is not used.

USP Reference standards—USP Powdered American

Ginseng Extract RS.

Identification—

A: Proceed as directed for Identification A under Amer-

ican Ginseng using the following Test solutions.

Test solution for soft-shell gelatin capsules—Transfer a

portion of the content of the Capsules, equivalent to about

100 mg of Extract, to a separatory funnel containing 30 mL

of a solution consisting of a mixture of hexanes, methanol,

and water (20:15:10), dissolve in this mixture, and collect

the lower layer. Wash the upper layer with three 15-mL por-

tions of a mixture of methanol and water (15:10), and com-

bine the washings with the lower layer. Evaporate to dryness

under vacuum at 458 to 508. Dissolve the residue in 5 mL of

methanol.

Test solution for hard-shell gelatin capsules—Transfer a

portion of the content of the Capsules, equivalent to about

100 mg of Extract, to a conical flask. Extract at 558 with

three 20-mL portions of a mixture of water and methanol

(8:2). Evaporate the combined extracts to dryness under

vacuum at 458 to 508. Dissolve the residue in 5 mL of

methanol.

B: The retention times of the peaks for ginsenosides

Rg1, Re, Rb1, Rb2, Rc2, and Rd in the chromatogram of

the Test solution correspond to those in the chromatogram

of Standard solution 1, as obtained in the test for Content

of ginsenosides under American Ginseng. The ratio of the

peak response for Rb2 to the peak response for Rb1 is less

than 0.4; and the ratio of the peak response for Rg1 to the

peak response for Rb1 is less than 0.3. The chromatogram

shows no significant peak at the retention time correspond-

ing to that of the RF for ginsenoside in the chromatogram of

Standard solution 2, as obtained in the test for Content of

ginsenosides under American Ginseng.

Microbial limits h2021i—The total aerobic microbial

count does not exceed 104 per g. The total combined molds

and yeasts count does not exceed 103 per g. It meets the re-

quirements of the tests for absence of Salmonella species

and Escherichia coli.

Dissolution h2040i: [To come.]

Disintegration h2040i: meet the requirements.

Weight variation h2091i: meet the requirements.
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Content of ginsenosides—

METHOD 1—

Mobile phase and Chromatographic system—Proceed as

directed in the test for Content of ginsenosides under Amer-

ican Ginseng.

Standard solution—Transfer an accurately weighed quan-

tity of USP Powdered American Ginseng Extract RS, and

dilute quantitatively, and stepwise if necessary, with a mix-

ture of water and alcohol (6:4) to obtain a solution having a

known concentration of about 0.2 mg per mL of ginsenoside

Rb1.

Test solution (for soft-gelatin capsules)—Using a suitable

cutting instrument, open not fewer than 20 Capsules, and

transfer the contents to a suitable container. Mix to homoge-

nize, and transfer an accurately weighed portion, expected

to contain an amount of Extract equivalent to 12 mg of gin-

senosides, to a suitable flask with a stopper. Add 5.0 mL of

tetrahydrofuran, and sonicate for 5 minutes. Add 25.0 mL of

a mixture of methanol and water (40:60), and shake for 50

minutes in an automatic shaker. Transfer about 15.0 mL of

the obtained emulsion to a centrifuge tube with a stopper,

add about 800 mg of sodium chloride, shake for 30 seconds,

and centrifuge to obtain a clear upper phase. Dilute 1.0 mL

of the upper phase with 4 mL of water in a suitable tube, and

transfer the solution to a column containing 360 mg of pack-

ing L2 that has been previously treated with 3.0 mL of

methanol followed by 8.0 mL of water. [NOTE—Elute

slowly, not faster than 1 drop per second, in all elution steps.

Do not use vacuum.] Rinse the tube with 5 mL of water,

transfer to the column taking the precaution of slow elution,

and discard the eluate. Repeat the elution with 5 mL of a

mixture of methanol and water (40:60), and discard the el-

uate. Elute the ginsenosides with 5.0 mL of methanol. Eva-

porate the solution under a stream of nitrogen at 408 (about

50 minutes), and dissolve the residue with 1.0 mL of a solu-

tion of acetonitrile and water (2:8).

Procedure—Proceed as directed for Procedure in the test

for Content of ginsenosides under American Ginseng. Sepa-

rately calculate the quantity, in mg, of each relevant ginse-

noside (Rg1, Re, Rb1, Rc, Rb2, and Rd) in the portion of

American Ginseng Capsules taken to prepare the Test solu-

tion by the formula:

0.3PC(rU / rS),

in which C is the concentration, in mg per mL, of USP Pow-

dered American Ginseng Extract RS in the Standard solu-

tion; P is the labeled percentage of the corresponding

ginsenoside in the USP Powdered American Ginseng Ex-

tract RS; rU is the peak response for each relevant ginseno-

side in the chromatogram of the Test solution; and rS is the

peak response of the corresponding ginsenoside in the chro-

matogram of the Standard solution. Calculate the content of

ginsenosides, in mg, as the sum of the individual quantities

of each relevant ginsenoside (Rg1, Re, Rb1, Rc, Rb2, and

Rd).

METHOD 2—

Mobile phase and Chromatographic system—Proceed as

directed in the test for Content of ginsenosides under Amer-

ican Ginseng.

Solvent A: upper phase of a mixture consisting of hexane,

methanol, and water (4:3:2).

Solvent B: lower phase consisting of a mixture of hexane,

methanol, and water (4:3:2).

Standard solution—Prepare a solution of USP Powdered

American Ginseng Extract RS in a mixture of water and al-

cohol (6:4) having a known concentration of about 1 mg of

Rb1 per mL.
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Test solution 1 (for soft-gelatin capsules)—Using a suit-

able cutting instrument, open not fewer than 20 Capsules,

and transfer the contents to a suitable container. Mix to

homogenize, and transfer an accurately weighed portion,

expected to contain an amount of Extract equivalent to 15

mg of total ginsenosides, to a 50-mL flask. Add 10.0 mL

of Solvent A, and sonicate for 3 to 5 minutes at 258 to

308. Transfer the solution to a 125-mL separator funnel.

To the residue, add 10 mL of Solvent B, and sonicate for

3 to 5 minutes at 258 to 308. Transfer the solution to the

same separator funnel. Repeat the above procedure twice

(the total volume will be about 60 mL). Shake, and then al-

low the phases to separate. Collect the combined lower

phase in a round-bottom flask, and wash the combined

upper phase twice with 10 mL of Solvent B. Evaporate the

combined lower phase to dryness under vacuum at 458 to

508. Quantitatively transfer the residue to a 10.0-mL volu-

metric flask using small volumes of methanol, and dilute

with methanol to volume.

Test solution 2 (for hard-gelatin capsules)—Accurately

weigh the contents of not fewer than 20 Capsules, and com-

posite the contents. Transfer an accurately weighed portion

of the composite, expected to contain an amount of Extract

equivalent to approximately 15 mg of total ginsenosides, to

a conical flask. Add 15 mL of methanol, and shake to mix.

Sonicate the mixture at 258 to 308 for 30 minutes. Cool, pass

through filter paper, and return the residue to the conical

flask. Add another 15 mL of methanol, sonicate the mixture

at 258 to 308 for 30 minutes, and filter. Wash the residue

with three 15-mL portions of methanol. Evaporate the com-

bined extracts and washing to dryness under vacuum at 458

to 508. Quantitatively transfer the residue to a 10.0-mL

volumetric flask using small volumes of methanol, and di-

lute with methanol to volume.

Procedure—Proceed as directed for Procedure in the test

for Content of ginsenosides under American Ginseng. Sepa-

rately calculate the quantity, in mg, of each relevant ginse-

noside (Rg1, Re, Rb1, Rc, Rb2, and Rd) in the portion of

Capsules taken to prepare the Test solution 1 or Test solution

2 by the formula:

0.1PC(rU / rS),

in which C is the concentration, in mg per mL, of USP Pow-

dered American Ginseng Extract RS in the Standard solu-

tion; and the other terms are as defined for Method 1.

Calculate the content of ginsenosides, in mg, as the sum

of the individual quantities of each relevant ginsenoside

(Rg1, Re, Rb1, Rc, Rb2, and Rd).
~USP28

BRIEFING

American Ginseng Tablets. Because there is no existing USP
monograph for this article, the following monograph is proposed.

(DSB: G. Giancaspro) RTS—40775-2

Add the following:

~American Ginseng Tablets

» American Ginseng Tablets contain Powdered

American Ginseng Extract. Tablets contain not

less than 90.0 percent and not more than 110.0

percent of Extract, calculated as the sum of ginse-

nosides Rg1, Re, Rb1, Rc, Rb2, and Rd.

Packaging and storage—Preserve in tight containers, pro-

tected from light. Store at controlled room temperature.
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Labeling—The label states the Latin binomial and, follow-

ing the official name, the article from which the Tablets were

prepared. The label also indicates the amount of Extract, in

mg per Tablet. Label the Tablets to indicate the percentage

of total ginsenosides in the Extract contained in the Tablets.

USP Reference standards—USP Powdered American

Ginseng Extract RS.

Identification—

A: Proceed as directed for Identification A under Amer-

ican Ginseng using the following Test solution.

Test solution—Reduce the Tablets to a very fine powder.

Transfer a quantity of the powder, equivalent to about 100

mg of Extract, to a conical flask. Extract at 558 with three

20-mL portions of a mixture of water and methanol (8:2).

Evaporate the combined extracts to dryness under vacuum

at 458 to 508. Dissolve the residue in 5 mL of methanol.

B: The retention times of the peaks for ginsenosides

Rg1, Re, Rb1, Rb2, Rc2, and Rd in the chromatogram of

the Test solution correspond to those in the chromatogram

of Standard solution 1, as obtained in the test for Content

of ginsenosides under American Ginseng. The ratio of the

peak reaponse for Rb2 to the peak response for Rb1 is less

than 0.4; and the ratio of the peak response for Rg1 to the

peak response for Rb1 is less than 0.3. The chromatogram

shows no significant peak at the retention time correspond-

ing to that of the RF for ginsenoside in the chromatogram of

Standard solution 2, as obtained in the test for Content of

ginsenosides under American Ginseng.

Microbial limits h2021i—The total aerobic microbial

count does not exceed 104 per g. The total combined molds

and yeasts count does not exceed 103 per g. It meets the re-

quirements of the tests for absence of Salmonella species

and Escherichia coli.

Dissolution h2040i—[To come.]

Disintegration h2040i: meet the requirements.

Weight variation h2091i: meet the requirements.

Content of ginsenosides—

Mobile phase and Chromatographic system—Proceed as

directed for the Content of ginsenosides under American

Ginseng.

Standard solution—Prepare a solution of USP Powdered

American Ginseng Extract RS in a mixture of water and al-

cohol (6:4) having a known concentration of about 1 mg of

Rb1 per mL.

Test solution—Accurately weigh not fewer than 20 Tab-

lets, and reduce to a very fine powder. To a conical flask,

transfer an accurately weighed portion of the powder ex-

pected to contain an amount of Extract equivalent to about

15 mg of total ginsenosides. Add 15 mL of methanol, and

shake to mix. Sonicate the mixture at 258 to 308 for 30 min-

utes. Cool, pass through filter paper, and return the residue

to the conical flask. Add another 15 mL of methanol, soni-

cate the mixture at 258 to 308 for 30 minutes, and filter.

Wash the residue with three 15-mL portions of methanol.

Evaporate the combined extracts and washings to dryness

under vacuum at 458 to 508. Quantitatively transfer the resi-

due to a 10.0-mL volumetric flask using small volumes of

methanol, and dilute with methanol to volume.

Procedure—Proceed as directed for Procedure in the test

for Content of ginsenosides under American Ginseng. Sepa-

rately calculate the quantity, in mg, of each relevant ginse-

noside (Rg1, Re, Rb1, Rc, Rb2 , and Rd) in the portion of

Tablets taken to prepare the Test solution by the formula:

0.1PC(rU / rS),

in which C is the concentration, in mg per mL, of USP Pow-

dered American Ginseng Extract RS in the Standard solu-

tion; P is the labeled content of the corresponding

ginsenoside in the USP Powdered American Ginseng Ex-

tract RS; and rU and rS are the peak responses of the relevant

ginsenosides obtained from the Test solution and the Stan-
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dard solution, respectively. Calculate the content of ginse-

nosides as the sum of the individual quantities of Rg1, Re,

Rb1, Rc, Rb2, and Rd.
~USP28

BRIEFING

Asian Ginseng, USP 27 page 2007. On the basis of comments
received, it is proposed to revise the test for Content of ginseno-
sides Rb1 and Rg1 to simplify the sample preparation. The sample
clean up with diatomaceous earth is not required. Instead, a wash-
ing step at the end of the gradient program is added to prevent peak
carry over from previous runs, using the same chromatographic
system in the monograph for Powdered Asian Ginseng Extract,
which provides a better separation of the relevant ginsenosides.
The test forMicrobial limits is revised according to current recom-
mendations of the USP Expert Committee on Analytical Micro-
biology.

(DSB: G. Giancaspro) RTS—30727-3

Change to read:
Microbial limits h2021i—The total aerobic microbial count does
not exceed 10,000
~

105
~USP28

per g. The total combined molds and yeasts count does not exceed
100
~

103
~USP28

per g, and it meets the requirements of the tests for absence of Sal-
monella species,
~

and
~USP28

Escherichia coli. and Staphylococcus aureus.
~

~USP28

Change to read:
Content of ginsenosides Rb1 and Rg1—
Solution A—Use water.
Solution B—Use acetonitrile.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system (see System Suitability
under Chromatography h621i).

~

Solution A, Solution B, and Chromatographic system—

Proceed as directed in the Content of ginsenosides under

Powdered Asian Ginseng Extract.
~USP28

Standard solution—Transfer an accurately weighed quantity of
USP Powdered Asian Ginseng Extract RS, equivalent to about 2
mg of ginsenoside Rg1, to a suitable container, add 20 mL of water,
and mix.

~

and dissolve in 10.0 mL of a mixture of water and alcohol

(6:4)
~USP28

[NOTE—The concentrations of ginsenoside Rg1 and ginsenoside
Rb1 in this solution are not expected to be equal, and are deter-
mined on the basis of the labeled quantities present in USP Pow-
dered Asian Ginseng Extract RS.] Transfer the mixture to a
chromatographic tube filled with diatomaceous earth capable of
holding an aqueous layer of 20 mL. Wait for 15 minutes, elute
75 mL of butyl alcohol saturated with water, collect the eluate,
and evaporate the eluate in a rotary evaporator in vacuum at 558
to 608 to dryness. Dissolve the residue in 10.0 mL of methanol.
~

~USP28

Test solution—Reduce about 100 g of Asian Ginseng to a pow-
der, and transfer about 1.0 g of the powder, accurately weighed, to
a 100-mL round-bottom flask fitted with a reflux condenser. Add
50 mL of a mixture of water and alcohol (6:4) and a few grains of
pumice, and boil on a water bath under reflux for 1 hour. Cool, and
filter. Wash the flask and the residue with 20 mL of a mixture of
water and alcohol (6:4), and pass through the same filter. Combine
the filtrates, and evaporate in a rotary evaporator at 508 to dryness.
To the residue so obtained add 20 mL of water, mix, and proceed as
directed for Standard solution, beginning with ‘‘Transfer the mix-
ture to a chromatographic tube’’.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 203-nm detector and a
3.9-mm 6 30-cm column that contains packing L1. The flow rate
is about 1 mL per minute. The chromatograph is programmed as
follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 82 18 equilibration
0–10 82 18 isocratic
10–50 82?60 18?40 linear gradient
50–80 60 40 isocratic

[NOTE—This system separates ginsenosides Rb1, Re, Rf, Rg2, Rg1,
Rc, Rb2, and Rd.] Chromatograph about 10 mL of the Standard
solution, and record the peak responses as directed for Procedure:
the chromatogram is similar to the Reference Chromatogram pro-
vided with the lot of USP Powdered Asian Ginseng Extract RS
being used; the relative retention times for ginsenoside Rg1 and
ginsenoside Re are 1.0 and 1.03, respectively; the resolution, R,
between ginsenoside Rg1 and ginsenoside Re is not less than 0.9;
the resolution, R, between ginsenoside Rb1 and a neighboring min-
or peak, at relative retention times of 1.86 and 1.89, respectively, is
not less than 1.0; the column efficiency determined from the gin-
senoside Rg1 and ginsenoside Rb peaks is not less than 17,000 and
11,000 theoretical plates, respectively; the tailing factors for ginse-
noside Rg1 and ginsenoside Rb1 are not more than 1.0 and 1.2, re-
spectively; and the relative standard deviation for replicate
injections is not more than 4.0% for ginsenoside Rg1 and ginseno-
side Rb1.
~

Dissolve the residue in 10.0 mL of a mixture of water and

alcohol (6:4).
~USP28

Procedure—Separately inject equal volumes (about 10 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the areas for the major
peaks. Calculate the percentages of ginsenosides Rb1 and Rg1 in
the portion of Asian Ginseng taken by the formula:

1000(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of ginsenoside Rg1

or ginsenoside Rb1 in the Standard solution; W is the weight, in
mg, of Asian Ginseng taken to prepare the Test solution; and rU
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and rS are the peak responses of ginsenoside Rg1 or ginsenoside
Rb1 obtained from the Test solution and the Standard solution, re-
spectively.

BRIEFING

Powdered Asian Ginseng,USP 27 page 2008. It is proposed to
add the content of marker compounds in the Definition for consis-
tency with other USP botanicals monographs.

(DSB: G. Giancaspro) RTS—40775-5

Change to read:

» Powdered Asian Ginseng is Asian Ginseng reduced
to a fine or very fine powder.
~It contains not less than 0.2 percent of ginseno-

side Rg1 and not less than 0.1 percent of ginseno-

side Rb1, both calculated on the dried basis.
~USP28

BRIEFING

Powdered Asian Ginseng Extract, USP 27 page 2008. On the
basis of comments received, it is proposed to modify the tempera-
ture and the gradient in the chromatographic procedure for Content

of ginsenosides. It is reported that performing the chromatographic
run at 258 improves the resolution, and a washing step added after
the elution of analytes avoids carry over of late eluting peaks in
subsequent chromatograms.

(DSB: G. Giancaspro) RTS—40775-6

Change to read:
Content of ginsenosides—

Diluent—Prepare a mixture of water and alcohol (6:4).
Solution A—Use filtered and degassed water.
Solution B—Prepare a filtered and degassed mixture of acetoni-

trile and water (8:2).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).

Standard solution—Transfer an accurately weighed amount of
USP Powdered Asian Ginseng Extract RS to a suitable volumetric
flask, fill the flask with Diluent to about 60% of its nominal vol-
ume, dissolve by sonicating for 10 minutes, dilute with Diluent to
volume to obtain a solution having a known concentration of about
24 mg per mL, mix, and filter.

Test solution— Proceed as directed for Standard solution, except
to use Powdered Extract.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 203-nm detector, a 4.6-
mm 6 2.0-cm guard column that contains packing L1, and a
4.6-mm 6 15-cm analytical column that contains
~

3-mm
~USP28

packing L1. The flow rate is about 1.5 mL per minute. The column
temperature is maintained at 408
~

258.
~USP28

The chromatograph is programmed as follows. Chromatograph the
Standard solution, and record the peak areas as directed for Proce-
dure: the chromatogram is similar to the Reference Chromatogram
provided with the lot of USP Powdered Asian Ginseng Extract RS
being used; and the relative standard deviation, determined for the
sum of the peak areas for the six major ginsenosides, for replicate
injections is not more than 2.0%.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 76 24 equilibration

0–12 76 24 isocratic

12–28 76?65 24?35 linear gradient

28–51.5 65?56.5 35?43.5 linear gradient

51.5–52.5 56.5?
76

~

0
~USP28

43.5?24
~

100
~USP28

linear gradient

~

52.5–64.5
~USP28

~

0?76
~USP28

~

100?24
~USP28

~

linear gradient
~USP28

52.5–64.5
~

64.5–77
~USP28

76 24 isocratic
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Procedure—Separately inject equal volumes (about 20 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, identify the peaks for the ginsenosides
by comparison with the Reference Chromatogram provided with
the lot of USP Powdered Asian Ginseng Extract RS being used,
and measure the peak areas for the six major ginsenosides. Calcu-
late the percentage of each relevant ginsenoside (Rg1, Re, Rb1, Rc,
Rb2, and Rd) in the portion of Powdered Extract taken by the for-
mula:

(WS /WT)(rU / rS)P,

in whichWS is the weight, in mg, of USP Powdered Asian Ginseng
Extract RS taken to prepare the Standard solution; WT is the
weight, in mg, of Powdered Extract taken to prepare the Test solu-
tion; rU and rS are the peak areas for each relevant ginsenoside ob-
tained from the Test solution and the Standard solution,
respectively; and P is the labeled amount, in percentage, of each
relevant ginsenoside in USP Powdered Asian Ginseng Extract
RS. Calculate the Content of ginsenosides, in percentage, by add-
ing the percentages of each relevant ginsenoside.

BRIEFING

Asian Ginseng Capsules—This proposed new monograph was
previously published in Pharmacopeial Previews (see page 775 of
PF 26(3) [May–June 2000]), but was later canceled because of
concerns that the monograph had two different tests for Content
of ginsenoside. The Expert Committee has since decided to accept
the use of multiple procedures within the same monograph; there-
fore, the current version is being forwarded to In-Process Revision.

(DSB: G. Giancaspro) RTS—40774-1

Add the following:

~Asian Ginseng Capsules

» Asian Ginseng Capsules contain Powdered

Asian Ginseng Extract. Capsules contain not less

than 90.0 percent and not more than 110.0 percent

of Extract calculated as the sum of ginsenosides

Rg1, Re, Rb1, Rc, Rb2, and Rd.

Packaging and storage—Preserve in tight containers, pro-

tected from light. Store at controlled room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the article from which the Capsules

were prepared. The label also indicates the amount of Ex-

tract, in mg per Capsule. Label the Capsules to indicate

the content of ginsenosides as a percentage of the Extract

contained in the Capsules. State the method for Content of

ginsenosides with which the product complies only ifMeth-

od 1 is not used.

USP Reference standards h11i—USP Powdered Asian

Ginseng Extract RS.

Identification—

A: For soft-shell gelatin capsules—Transfer a portion

of the contents of the Capsules, equivalent to about 100

mg of Extract to a separatory funnel containing 30 mL of

a mixture of hexanes, methanol, and water (20:15:10), dis-

solve, and collect the lower layer. Wash the upper layer with

three portions of 15 mL each of a mixture of methanol and

water (15:10), and combine the washings with the lower

layer. Evaporate to dryness under vacuum at 458 to 508. Dis-

solve the residue in 10 mL of a mixture of methanol and

water (15:10), and proceed as directed for Identification un-

der Asian Ginseng, beginning with ‘‘Apply separately in

bands.’’

For hard-shell gelatin capsules—Transfer a portion of the

contents of the Capsules equivalent to about 100 mg of Ex-

tract to a conical flask. Extract at 558 with three portions of

20 mL each of a mixture of water and methanol (8:2). Eva-

porate the combined extracts to dryness under vacuum at

458 to 508. Dissolve the residue in 10 mL of a mixture of

methanol and water (15:10), and proceed as directed for

Identification under Asian Ginseng, beginning with ‘‘Apply

separately in bands.’’

B: The retention times of the relevant analytes obtained

in the chromatogram of the Test solution in the Procedure

under Content of ginsenosides correspond to those obtained
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in the chromatogram of the Standard solution. The chroma-

togram of the Test solution shows a peak at the retention

time corresponding to that of the RF for ginsenoside in the

chromatogram of the Standard solution.

Microbial Limits h2021i—The total aerobic microbial

count does not exceed 104 per g. The total combined molds

and yeasts count does not exceed 103 per g. It meets the re-

quirements of the tests for absence of Salmonella species

and Escherichia coli.

Disintegration h2040i: meet the requirements.

Dissolution h711i: [To come.]

Weight variation h2091i: meet the requirements.

Content of ginsenosides—

METHOD 1—

Mobile phase and Chromatographic system—Proceed as

directed for Content of ginsenosides under Powdered Asian

Ginseng Extract.

Standard solution—Transfer an accurately weighed

amount of USP Powdered Asian Ginseng Extract RS to a

suitable container, and dilute quantitatively and stepwise,

if necessary, with a mixture of water and alcohol (6:4) to

obtain a solution having a known concentration of about

0.1 mg per mL of ginsenoside Rb1.

Test solution (for soft-gelatin capsules)—Using a suitable

cutting instrument open not fewer than 20 capsules, and

transfer the contents to a suitable container. Mix to homoge-

nize, and transfer an accurately weighed portion expected to

contain an amount of Extract equivalent to 12 mg of ginse-

nosides to a suitable flask with a stopper. Add 5.0 mL of

tetrahydrofuran, and sonicate for 5 minutes. Add 25.0 mL

of a mixture of methanol and water (40:60), and shake for

50 minutes in an automatic shaker. Transfer about 15.0 mL

of the obtained emulsion to a centrifuge tube with a stopper,

add about 800 mg of sodium chloride, shake for 30 seconds,

and centrifuge to obtain a clear upper phase. Dilute 1.0 mL

of the upper phase with 4 mL of water in a suitable tube, and

transfer the solution to a column containing 360 mg of pack-

ing L2 that has been previously treated with 3.0 mL of

methanol followed by 8.0 mL of water. [NOTE—Elute

slowly, not faster than 1 drop per second in all elution steps.

Do not use vacuum.] Rinse the tube with 5 mL of water,

transfer to the column taking the precaution of slow elution,

and discard the eluate. Repeat the elution with 5 mL of a

mixture of methanol and water (40:60), and discard the el-

uate. Elute the ginsenosides with 5.0 mL of methanol. Eva-

porate the solution under a stream of nitrogen at 408 (about

50 minutes), and dissolve the residue with 1.0 mL of a solu-

tion of acetonitrile and water (2:8).

Procedure—Proceed as directed for Procedure in Content

of ginsenosides under Powdered Asian Ginseng Extract. Se-

parately calculate the quantity, in mg, of each relevant gin-

senoside (Rg1, Re, Rb1, Rc, Rb2, and Rd) in the portion of

Asian Ginseng Capsules taken to prepare the Test solution

by the formula:

0.3PC (rU / rS),

in which C is the concentration, in mg per mL, of USP Pow-

dered Asian Ginseng Extract RS in the Standard solution; P

is the labeled percentage of the corresponding ginsenoside

in the USP Powdered Asian Ginseng Extract RS; rU is the

peak response for each relevant ginsenoside in the chroma-

togram of the Test solution; and rS is the peak response of

the corresponding ginsenoside in the Standard solution.

Calculate the content of ginsenosides, in mg, as the sum

of the individual quantities of each relevant ginsenoside

(Rg1, Re, Rb1, Rc, Rb2, and Rd).

METHOD 2—

Solvent A: upper 2 phase of a mixture of hexane-metha-

nol-water (4:3:2)

Solvent B: lower phase of a mixture of hexane methanol

water (4:3:2)
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Mobile phase and Chromatographic system—Proceed as

directed for Content of ginsenosidesunder Powdered Asian

Ginseng Extract.

Standard solution—Prepare a solution of USPAsian Gin-

seng Extract RS in a mixture of water and alcohol (6:4) hav-

ing a known concentration of about 0.5 mg of Rb1 per mL.

Test solution I (for soft-gelatin capsules)—Using a suit-

able cutting instrument open not fewer than 20 capsules,

and transfer the contents to a suitable container. Mix to

homogenize, and transfer an accurately weighed portion ex-

pected to contain an amount of Extract equivalent to 15 mg

of total ginsenosides to a 50 mL flask. Add 10.0 mL of Sol-

vent A and sonicate for 3–5 minutes at 25–308C.

Transfer the solution to a 125 mL separator funnel. To the

residue, add 10 mL of Solvent B and sonicate for 3–5 min-

utes at 25–308C. Transfer the solution to the same separator

funnel. Repeat the above procedure twice (Total volume

about 60 mL). Shake and then allow the phases to separate.

Collect the lower phase in a round bottom flask and wash

the upper phase twice with 10 mL of Solvent B. Evaporate

the combined lower phases to dryness under vacuum at 458

to 508. Quantitatively transfer the residue to a 10.0-mL

volumetric flask using small volumes of methanol, and com-

plete with methanol to volume.

Test solution II (for hard-gelatin capsules)—Accurately

weight the contents of not fewer than 20 Capsules, and com-

posite the contents. Transfer an accurately weighed portion

of the composite expected to contain an amount of Extract

equivalent to approximately 15 mg of total ginsenosides to a

conical flask. Add 15 mL of methanol, and shake to mix.

Sonicate the mixture at 258 to 308 for 30 minutes. Cool, pass

through filter paper, and return the residue to the conical

flask. Add another 15 mL of methanol, sonicate the mixture

at 258 to 308 for 30 minutes, and filter. Wash the residue

with three portions of 15 mL of methanol each. Evaporate

the combined extracts and washing to dryness under vac-

uum at 458 to 508. Quantitatively transfer the residue to a

10.0-mL volumetric flask using small volumes of methanol,

and complete with methanol to volume.

Procedure—Proceed as directed for Procedure in Content

of ginsenosides under Powdered Asian Ginseng Extract. Se-

parately calculate the quantity, in mg, of each relevant gin-

senoside (Rg1, Re, Rb1, Rc, Rb2, and Rd) in the portion of

Asian Ginseng Capsules taken to prepare Test solution I or

Test solution II by the formula:

0.1PC (rU / rS),

in which C is the concentration, in mg per mL, of USP Pow-

dered Asian Ginseng Extract RS in the Standard solution;

and the other terms are as defined underMethod 1. Calculate

the content of ginsenosides, in mg, as the sum of the indivi-

dual quantities of each relevant ginsenoside (Rg1, Re, Rb1,

Rc, Rb2, and Rd).
~USP28

BRIEFING

Asian Ginseng Tablets,USP 27 page 2009—See briefing under
Asian Ginseng.

(DSB: G. Giancaspro) RTS—30727-10

Change to read:
Content of ginsenosides—
Solution A, Solution B, Mobile phase, and Chromatographic

system—Proceed as directed for Content of ginsenosides under
Powdered Asian Ginseng Extract.
Standard solution—Transfer about 200 mg of USP Powdered

Asian Ginseng Extract RS, accurately weighed, to a suitable con-
tainer, dissolve in 5 mL of water, and transfer quantitatively, with
the aid of an additional 5 mL of water, to a chromatographic tube
filled with diatomaceous earth capable of holding a 20-mL aqueous
layer. Wait for 15 minutes, and elute the column with 75 mL of n-
butyl alcohol saturated with water. Evaporate to dryness in vacuum
between 558 and 608, and dissolve the residue in 5.0 mL of metha-
nol.
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~

5.0 mL of a mixture of water and alcohol (6:4), and fil-

ter.
~USP28

Test solution—Weigh and powder not fewer than 20 Tablets.
Transfer an accurately weighed amount of the powder, equivalent
to about 200 mg of Powdered Extract, to a conical flask, and extract
three times, each with a 20-mL portion of a mixture of methanol
and water (8:2), in a 558 bath for 30 minutes, stirring with a mag-
netic stirrer. Evaporate the combined extracts to dryness in vacuum
between 458 and 508. Dissolve the residue in 5 mL of water, and
transfer quantitatively, with the aid of an additional 5 mL of water,
to a chromatographic tube filled with diatomaceous earth capable
of holding a 20-mL aqueous layer. Wait for 15 minutes, and elute
the column with 75 mL of n-butyl alcohol saturated with water.
Evaporate to dryness in vacuum between 558 and 608, and dissolve
the residue in 5.0 mL of methanol
~

5.0 mL of a mixture of water and alcohol (6:4), and fil-

ter.
~USP28

Procedure—Proceed as directed for Content of ginsenosides un-
der Powdered Asian Ginseng Extract, except to calculate the quan-
tity, in mg, of each relevant ginsenoside (Rg1, Re, Rb1, Rc, Rb2, and
Rd) in the portion of Tablets taken by the formula:

0.05PC(rU / rS),

in which C is the concentration, in mg per mL, of USP Powdered
Asian Ginseng Extract RS in the Standard solution; and the other
terms are as defined therein. Calculate the quantity, in mg, of gin-
senosides by adding the individual amounts calculated as above.

BRIEFING

Powdered Licorice Extract, USP 27 page 2019 and page 1365
of PF 26(5) [Sept.–Oct. 2000]. It is proposed to revise the Labeling
section to add a warning statement to be applied to the label.

(DSI: J. Salguero) RTS—40887-1

Change to read:
Labeling—The label states the Latin binomial and, following the
official name, the part of the plant from which the article was de-
rived. The label also indicates the content of glycyrrhizic acid, the
extracting solvent or solvent mixture used for preparation, and the
ratio of the starting material to final product.
~

The label bears a statement indicating that ‘‘Excessive

amounts or long-term use of Licorice may cause high blood

pressure or low potassium, which have been associated with

irregular heartbeat and/or muscle weakness. Licorice may

worsen the effects of congestive heart failure, cirrhosis, or

kidney failure. Diuretic use may increase the risk. If you are

pregnant or nursing a baby, seek the advice of a health pro-

fessional before using this product.’’
~USP28

It meets the requirements for Labeling under Botanical Extracts
h565i.

Add the following:

&Microbial limits h2021i—The total bacterial count does

not exceed 104 per g, the total combined molds and yeasts

count does not exceed 103 per g, and the enterobacterial

count does not exceed 103 per g. It meets the requirements

of the tests for absence of Salmonella species, Escherichia

coli, and Staphylococcus aureus.&2S (USP27)

BRIEFING

Lycopene, page 851 of PF 29(3) [May–June 2003]. This new
monograph, which previously appeared in Pharmacopeial Pre-
views, is now being forwarded to In-Process Revision with modi-
fications based on comments received. The existence of lycopene
from different sources in the market created confusion among the
consumers and manufacturers of dietary supplements. To clarify
the situation, the USP Expert Committee on Nomenclature and La-
beling proposes the addition of a Labeling section requiring the in-
dication of whether the article is obtained from natural sources or
prepared synthetically.

(NL: W. Paul; DSB: G. Giancaspro) RTS—40413-1; 40331-1

Add the following:

~Lycopene

C40H56 536.88 [502-65-8].

» Lycopene is a mixture of geometrical isomers of

lycopene. It contains not less than 96.0 percent

and not more than 101.0 percent of lycopene

(C40H56), calculated on the dried basis.
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Packaging and storage—Preserve in tight, light-resistant

containers, under inert gas, and store in a cool place.

USP Reference standards h11i—USP Lycopene RS.

Labeling—Label it to indicate whether the article is ob-

tained from natural sources or is prepared synthetically. If

obtained from natural sources, label it to indicate the natural

source including its Latin binomial.

Identification—

A: Ultraviolet-Visible Absorption h197Ui—

Spectral range: 300 to 700 nm.

Solution: Prepare as directed below for the Test solution in

the test for Content of lycopene.

Ratio: A476 /A508, between 1.10 and 1.14.

B: The retention time of the major peak in the chroma-

togram of the Test solution corresponds to that in the chro-

matogram of the Standard solution, as obtained in the test

for Content of all-E-lycopene, 5Z-lycopene, and related

compounds.

Loss on drying h731i—Dry it in vacuum over phosphorous

pentoxide at 408 for 4 hours: it loses not more than 0.2% of

its weight.

Residue on ignition h281i: not more than 0.2%.

Heavy metals, Method II h231i: not more than 10 mg per g.

Organic volatile impurities, Method IV h467i: meets the

requirements.

Content of all-E-lycopene, 5Z-lycopene, and related

compounds—

Mobile phase—Prepare a filtered and degassed mixture of

tert-butyl methyl ether, methanol, and tetrahydrofuran

(784:665:74, w:w:w). Make adjustments if necessary (see

System Suitability under Chromatography h621i).

Standard solution—Dissolve a suitable quantity of USP

Lycopene RS in Mobile phase to obtain a solution contain-

ing about 2 mg per 100 mL.

Test solution—Transfer about 15 mg of Lycopene to a 25-

mL volumetric flask, and dissolve in tetrahydrofuran con-

taining 50 mg of butylated hydroxytoluene per L. Dilute

with the same solvent to volume. Pipet 2 mL into a 50-

mL volumetric flask, and add 8 mL tetrahydrofuran. Dilute

with tert-butyl methyl ether to volume. Use this solution for

injection.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 472-nm detec-

tor, one 4.6-mm 6 25-cm column that contains 5-mm L61

packing; and a second column connected in series contain-

ing 3-mm packing L61. The flow rate is about 1.0 mL per

minute. Chromatograph the Standard solution, and record

the peak responses as directed for Procedure: the relative

retention times are about 1.07 for 5Z-lycopene, and 1.0

for all-E-lycopene; the resolution, R, between all-E-lyco-

pene and 5Z-lycopene is not less than 1.0; the tailing factor

is not less than 0.8 and not more than 2.0; and the relative

standard deviation for replicate injections for the all-E-lyco-

pene is not more than 2.0 %. [NOTE—New columns may re-

quire up to 30 injections before the system suitability

requirements are met.]

Procedure—Inject about 10 mL of the Test solution into

the chromatograph, record the chromatogram, and measure

the peak area responses. Calculate the percentage of related

compounds in the portion of Lycopene taken by the for-

mula:

T(rs / rT),

in which T is the percentage of total lycopene isomers ob-

tained in the test for Content of lycopene; rs is the sum of the

responses of all peaks excluding the peak for all-E-lycopene

and the peak for 5Z-lycopene; and rT is the total detected

area. Not more than 7.0 % of other related compounds cal-
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culated as lycopene are found. Calculate the percentage of

the 5Z-lycopene isomer in the portion of Lycopene taken by

the formula:

T(r5Z / rT),

in which r5Z is the peak response for the 5Z-lycopene isomer,

and the other terms are as described above. Not more than

23.0% of the 5Z-lycopene isomer is found. Calculate the

percentage of all-E-lycopene taken by the formula:

T(rE / rT),

in which rE is the peak response of the all-E-lycopene iso-

mer, and the other terms are as described above. Not less

than 70.0% of all-E-lycopene is found.

Content of lycopene—

Test stock solution—Transfer about 25 mg of Lycopene to

a 100-mL volumetric flask, add about 25 mg of butylated

hydroxytoluene and about 60 mL of methylene chloride,

and sonicate to dissolve. Dilute with methylene chloride

to volume.

Test solution—Transfer 2.0 mL of the Test stock solution

to a 200-mL volumetric flask, and dilute with cyclohexane

to volume.

Procedure—Determine the absorbance of the Test solu-

tion at the wavelength of maximum absorbance at about

476 nm, using cyclohexane as the blank. Calculate the per-

centage of C40H56 in the portion of Lycopene taken by the

formula:

1000A / 331W,

in which A is the absorbance of the Test solution; W is the

weight, in g, of Lycopene taken to prepare the Test stock

solution; and 331 is the absorptivity of the pure lycopene

in cyclohexane.
~USP28

BRIEFING

Lycopene Preparation, page 852 of PF 29(3) [May–June
2003]. This new monograph, which previously appeared in Phar-
macopeial Previews, is now being forwarded to In-Process Revi-
sion with modifications on the basis of comments received. It is
proposed to revise the limits for all-E- and 5Z-isomers. See also
the briefing under Lycopene for proposed changes in Labeling re-
quirements.

(NL: W. Paul; DSB: G. Giancaspro) RTS—40413-2

Add the following:

~Lycopene Preparation

» Lycopene Preparation is a combination of Lyco-

pene with one or more inert substances and suit-

able antioxidants. It may be in a solid or oily

liquid form. It contains not less than 95.0 percent

and not more than 120 percent of the labeled

amount of lycopene (C40H56), calculated on the

anhydrous basis.

Packaging and storage—Preserve in tight, light-resistant

containers, under inert gas. Store the oil preparations in a

cool place and the solid preparations at controlled room

temperature.

Labeling—Label it to state the name and content of added

antioxidants and inert substances. Label it to indicate

whether the article is prepared with Lycopene from natural

sources or from synthetic Lycopene. If prepared with Lyco-

pene from natural sources, label it to indicate the natural

source including its Latin binomial.

USP Reference standards—USP Lycopene RS.
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Identification, Ultraviolet-Visible Absorption h197Ui—

FOR OILY PREPARATIONS—

Spectral range: 300 to 700 nm.

Solution: Prepare as directed below for the Test solution in

the test for Content of lycopene (for oily preparations).

Ratio: A476 /A508 between 1.10 and 1.14 in cyclohexane.

FOR SOLID PREPARATIONS—

Spectral range: 300 to 700 nm.

Solution: Prepare as directed below for the Test solution in

the test for Content of lycopene (for solid preparations).

Ratio: A472 /A504 between 1.09 and 1.13 in isopropyl al-

cohol.

Water, Method I h921i: not more than 1.0%.

Residue on ignition h281i: not more than 1.0%.

Organic volatile impurities, Method IV h467i: meets the

requirements.

Solvent: dimethylformamide.

Content of all-E-lycopene, 5Z-lycopene, and related

compounds—

Mobile phase, Standard solution, and Chromatographic

system—Proceed as directed for Content of all-E-lycopene,

5Z-lycopene and related compounds under Lycopene.

Test solution for oil preparations—Transfer a quantity of

oil preparation, equivalent to about 15 mg of lycopene, to a

25-mL volumetric flask, and dissolve in tetrahydrofuran

containing 50 mg of butylated hydroxytoluene per L. Dilute

with the same solvent to volume. Pipet 2 mL into a 50-mL

volumetric flask, and add 8 mL of tetrahydrofuran. Dilute

with tert-butyl methyl ether to volume. Use this solution

for injection.

Test solution for solid preparations—Transfer a quantity

of solid preparation, equivalent to 5 mg of lycopene, into a

250-mL volumetric flask, and add about 60 units of bacterial

alkaline protease preparation or another suitable enzyme

and about 25 mg of butylated hydroxytoluene. Add 2.5

mL of water, place in an ultrasonic bath at 508 for 10 min-

utes, and shake occasionally until the material is finely di-

vided with no lumps. Add 5 mL of tetrahydrofuran, 40 mL

of dehydrated alcohol, and place again for about 1 minute in

the ultrasonic bath. Cool to room temperature, and dilute

with tert-butyl methyl ether to volume. Shake vigorously.

Allow the precipitate to settle, and filter the supernantant.

Procedure—Proceed as directed for Content of all-E-lyco-

pene, 5Z-lycopene, and related compounds under Lycopene.

Calculate the percentage of related compounds in the por-

tion of Lycopene Preparation taken by the formula:

rs / rT ,

in which rs is the sum of the responses of all peaks excluding

the peak for all-E-lycopene and the peak for 5Z-lycopene;

and rT is the total detected area in the chromatogram: not

more than 7.0 % of other related compounds, calculated

as lycopene, are found. Calculate the percentage of 5Z-lyco-

pene isomer in the portion of Lycopene Preparation taken by

the formula:

r5Z / rT ,

in which r5Z is the peak response for the 5Z-lycopene isomer,

and the other terms are as described above: not more than

23.0% 30.0% of the 5Z-lycopene isomer is found. Calculate

the percentage of all-E-lycopene in the portion of Lycopene

Preparation taken by the formula:

rE / rT ,

in which rE is the peak response of the all-E-lycopene iso-

mer, and the other terms are as described above: not less

than 70.0% 65.0% of all-E-lycopene is found.
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Content of lycopene—

TEST FOR OILY PREPARATIONS—

Test stock solution—Transfer an accurately weighed

quantity of Lycopene Preparation containing about 25 mg

of lycopene to a 100-mL volumetric flask, and add about

25 mg of butylated hydroxytoluene and about 60 mL of

methylene chloride. Sonicate to dissolve, and dilute with

methylene chloride to volume.

Test solution—Transfer 2.0 mL of the Test stock solution

to a 200-mL volumetric flask, and dilute with cyclohexane

to volume.

Procedure—Determine the absorbance of the Test solu-

tion at the wavelength of maximum absorbance at about

476 nm, using cyclohexane as the blank. Calculate the per-

centage of lycopene in the portion of Lycopene Preparation

taken by the formula:

1000A / 331W,

in which A is the absorbance of the Test solution; W is the

weight, in g, of the portion of Lycopene Preparation taken to

prepare the Test stock solution; and 331 is the absorptivity of

the pure lycopene in cyclohexane.

TEST FOR SOLID PREPARATIONS—

Test stock solution—Transfer an accurately weighed

quantity of Lycopene Preparation containing about 5 mg

of lycopene into a 200-mL volumetric flask. Add about 60

units of bacterial alkaline protease preparation or another

suitable enzyme and about 25 mg of butylated hydroxy-

toluene. Add 2.5 mL of diluted ammonium hydroxide (2

in 100). Incubate in a water bath (about 408) until the matrix

has dissolved (about 1 to 2 minutes), while rotating the flask

to avoid having material stick to the glass surface. Add 5 mL

of tetrahydrofuran, and shake until no colored precipitate re-

mains. Add another portion of 2 mL of tetrahydrofuran. Add

40 mL of dehydrated alcohol, and shake until the mixture is

homogeneous. Add 100 mL of diethyl ether, and shake vig-

orously. Dilute with diethyl ether to volume, shake vigor-

ously, and allow to stand until the solid has settled.

Test solution—Transfer 2.0 mL of the supernatant from

the Test stock solution to a 25-mL volumetric flask, and di-

lute with isopropyl alcohol to volume.

Procedure—Determine the absorbance of the Test solu-

tion at the wavelength of maximum absorbance at about

472 nm, using isopropyl alcohol as the blank. Calculate

the percentage of lycopene in the portion of Lycopene Prep-

aration taken by the formula:

250A / 320W,

in which A is the absorbance of the Test solution; W is the

weight, in g, of the portion of Lycopene Preparation taken to

prepare the Test stock solution; and 320 is the absorptivity of

the pure lycopene in isopropyl alcohol.
~USP28

BRIEFING

Lycopene Tomato Extract, page 855 of PF 29(3) [May–June
2003]. This new monograph, which previously appeared in Phar-
macopeial Previews, is now being forwarded to In-Process Revi-
sion with modifications on the basis of comments received. It is
proposed to revise the Definition to allow the addition of tocopher-
ols as antioxidants, to correct the Latin binomial, and to better re-
flect the products available in the international market. Since this
article is prepared by extraction from ethyl acetate, a limit for this
solvent is proposed. A test for Limit of aflatoxins is also included. It
is also proposed to revise the limit for Water content and to revise
the Labeling section for consistency with other USP monographs
for articles of botanical origin.

(DSB: G. Giancaspro) RTS—40208-1
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Add the following:

~Lycopene Tomato Extract Containing
Lycopene

» Lycopene Tomato Extract Containing Lycopene

is an ethyl acetate extract of the natural tomato li-

pids., without any addition of other ingredients It

is produced from the pulp of ripe fruits of Lyco-

persicum esculentum L. Lycopersicon esculentum

Mill. (Fam. Solanaceae), after removing the toma-

to serum. It contains not less than 95.0 percent and

not more than 105.0 percent of the labeled amount

of lycopene (C40H56). It contains not less than 5.7

4.7 percent and not more than 12 percent of lyco-

pene (C40H56), not less than 0.8 percent of the

combined amount of phytofluene (C40H68) and

phytoene (C40H64), not less than 0.2 percent of

beta carotene (C40H56), and not less than 1.0 per-

cent of tocopherols (C28H48O2) on the anhydrous

basis. Tocopherols may be added as antioxidants.

Packaging and storage—Preserve in tight, light-resistant

containers, and store in a cool place.

Labeling—Label it to state the content of lycopene in per-

centage and that the material should be heated to 508 and

mixed before use. Label it to indicate the Latin binomial

and the part of the plant from which the article is derived.

USP Reference standards h11i—USP Lycopene RS. USP

Lycopene Tomato Extract Containing Lycopene RS.

Clarity of solution—Warm the sample to 508 in a water

bath. Mix well with a glass rod or a spatula. Accurately

weigh about 1 g of the Extract directly into a 100-mL volu-

metric flask. Add 50 mL of methylene chloride, and sonicate

the solution for 1 minute to completely dissolve the sample.

Bring to room temperature, dilute with methylene chloride

to volume, and mix well. The solution is clear: no deposit or

turbidity is formed.

Identification—

A: Presence of lycopene, phytofluene, and phytoene—

Butylated hydroxytoluene stock solution, Diluting

solution, Standard solution A, Standard solution B, and

Test solution—Proceed as directed in the test for Content

of lycopene.

Chromatographic system—Proceed as directed in the test

for Content of other carotenoids and tocopherols. The chro-

matogram of the Test solution exhibits peaks at the retention

times for lycopene, phytofluene, and phytoene correspond-

ing to those obtained in the chromatogram of the System

suitability solution, as directed in the test for Content of

other carotenoids and tocopherols.

B: Ratio of all-E-lycopene and 5Z-lycopene—

Butylated hydroxytoluene stock solution—Proceed as di-

rected in the test for Content of lycopene.

Mobile phase—Prepare a filtered and degassed solution

of 0.05% diisopropylethylamine in n-hexane. Mix well, and

sonicate for 3 to 4 minutes.

Test solution—Proceed as directed in the test for Content

of lycopene, except to make the final dilution by transferring

5 mL to a 100-mL volumetric flask and diluting with n-hex-

ane to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with two 4.0-mm 6

25-cm columns that contain 5-mm packing L3 (300 Å pore

size), connected in a series and kept at 228, and a 472-nm

detector. The flow rate is 0.5 mL per minute. The peak for

all-E-lycopene elutes between 30 to 45 minutes; the relative

retention time for all-E-lycopene is 1.00; and the relative re-
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tention time for 5Z-lycopene is in the range from 1.04 to

1.10. Both peaks have a maximum absorbance at about

472 nm.

Procedure—Inject about 10 mL of the Test solution into

the chromatograph, record the chromatogram, measure the

peak responses of the two major peaks, and calculate their

area ratio by the formula:

rU1 / rU2,

in which rU2 is the peak response of all-E-lycopene; and rU1

is the peak response of 5Z-lycopene. The area ratio is not

more than 0.10.

Viscosity h911i: Equilibrate the Extract at 378 in a 30-mL

glass vial. Determine the viscosity using a rotational visco-

simeter equipped with a spindle (No. 6 spindle) having a cy-

linder 1.47 cm in diameter and 0.16 cm high attached to a

shaft 0.32 cm in diameter, with a distance of 3.02 cm from

the top of the cylinder to the lower tip of the shaft. The spin-

dle is rotating at the appropriate speed and immersion depth

to obtain a scale reading between 10% and 90% of full scale.

Calculate the viscosity, in centipoises, by multiplying the

scale reading by the constant for the spindle and speed used:

the viscosity is not more than 5000 centipoises.

Microbial limits h2021i: It meets the requirements of the

tests for absence of Salmonella species, Escherichia coli,

and Pseudomonas aeruginosa. The total aerobic microbial

count does not exceed 1000 per g, and the total combined

molds and yeasts count does not exceed 200 per g.

Limit of aflatoxinsh561i: not more than 4 mg per kg of total

aflatoxins B1, B2, G1, and G2; not more than 2 mg per kg of

aflatoxin B1.

Water, Method Ia h921i: not more than 0.5% 0.8%.

Particle size distribution—Transfer 1 drop to a microscope

slide, and spread evenly. Isopropanol may be used as a dil-

uent, if necessary. Examine the slide under a microscope

equipped with a calibrated ocular micrometer, using about

4506 magnification (see Optical Microscopy h776i). Scan

the slide, and note the size of the individual particles: not

fewer than 98% of the particles are less than 20 mm in length

when measured along the longest axis, not fewer than 60%

of the particles are less than 5 mm, and not fewer than 40%

of the particles are less than 2 mm.

Pesticide residues h561i: meets the requirements.

Heavy metals, Method II h231i: 10 mg per g.

Organic volatile impurities, Method IV h467i—Use dieth-

yl phthalate as the solvent in preparation of the Standard

Solution and the Test Solution. Heat the sealed vial at 708

for 120 minutes: meets the requirements. The limit for ethyl

acetate is 50 ppm.

Content of lycopene—

Butylated hydroxytoluene stock solution—Dissolve 2.5 g

of butylated hydroxytoluene in methylene chloride to make

500 mL. [NOTE—This solution can be stored protected from

light for up to 3 months.]

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile, methanol, methylene chloride, and n-hexane

(850:100:25:25). Add 0.05% of diisopropylethylamine,

mix well, and sonicate for 3 to 4 minutes.

Diluting solution—Prepare a mixture of acetonitrile,

methylene chloride, methanol, n-hexane, and butylated

hydroxytoluene (600:150:150:100:0.5). Add 0.05% of dii-

sopropylethylamine, mix well, and sonicate for 3 to 4 min-

utes.

Standard solution A—Transfer an accurately weighed

quantity of USP Lycopene RS, equivalent to 6 to 8 mg of

lycopene, to a 100-mL volumetric flask, and dissolve in

10 mL of methylene chloride, using a sonicator. Dilute with

Diluting solution to volume to obtain a solution having a

known concentration of about 0.07 mg of lycopene per mL.
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Determine the exact concentration of Standard solution A

by employing the following method.

Standard solution B—Transfer 2.0 mL of Standard solu-

tion A to a 100-mL volumetric flask, add 10 mL of alcohol

and 10 mL of Butylated hydroxytoluene stock solution, di-

lute with n-hexane to volume, and mix.

Procedure—Determine the absorbance of this solution at

the maximum absorbance at about 472 nm. Calculate the

concentration of Standard solution A, in ppm of lycopene,

by the formula:

50,000Ax /345,

in which Ax is the absorbance of Standard solution B, and

345 is the absorptivity for pure lycopene in n-hexane at

472 nm.

Standard solution C—Transfer an accurately weighed

quantity of USP Tomato Extract Containing Lycopene RS,

equivalent to 6 to 8 mg of lycopene, to a 100-mL volumetric

flask, and dissolve in 10 mL of methylene chloride, using a

sonicator. Dilute with Diluting solution to volume to obtain

a solution having a known concentration of about 0.07 mg

of lycopene per mL.

Test solution—Warm the sample of the Extract to 508 in a

water bath. Mix well with a glass rod or a spatula. Ac-

curately weigh a quantity of 1 to 1.2 g of the sample into

a 100-mL volumetric flask. Add 10 mL of Butylated

hydroxytoluene stock solution and 30 mL of methylene

chloride, and sonicate the solution for 1 minute in order to

dissolve the sample completely. Cool to room temperature,

dilute with methylene chloride to volume, and mix well.

Transfer 5.0 mL to a 50-mL volumetric flask, and dilute

with Diluting solution to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 472-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L7 maintained at a temperature of 39 + 18. The

flow rate is about 0.7 mL per minute. Chromatograph Stan-

dard solution A, record the chromatograms, and measure the

peak responses as directed for Procedure: the retention time

for lycopene is about 6 minutes; and the relative standard

deviation of the lycopene peak area for replicate injections

is not more than 1.5%.

Procedure—Separately inject equal volumes (10 mL) of

Standard solution A or Standard solution C, and the Test

solution into the chromatograph, record the chromatograms,

and measure the responses of the major lycopene peaks.

Calculate the percentage of lycopene in the portion of Ex-

tract taken by the formula:

100(C/W)(rU / rS),

in which C is the concentration, in ppm, of Standard solu-

tion A or Standard solution C; W is the weight, in mg, of

Extract taken to prepare the Test solution; and rU and rS

are the areas of the lycopene peak responses obtained from

the Test solution and Standard solution A or Standard solu-

tion C, respectively.

Content of other carotenoids and tocopherols (phyto-

fluene, phytoene, beta carotene, and tocopherols)—

Butylated hydroxytoluene stock solution, Diluting

solution, Standard solution A, Standard solution B,

Standard solution C, and Test solution—Proceed as directed

in the test for Content of lycopene.

Mobile phase—Prepare a filtered and degassed mixture

of acetonitrile, methanol, methylene chloride, and n-hexane

(475:475:25:25). Add 0.05% of diisopropylethylamine, mix

well, and sonicate for 3 to 4 minutes.

System suitability solution—Prepare a solution of USP

Lycopene Tomato Extract RS in Diluting solution, having

a concentration of about 1 mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 4.6-mm6 25-

cm column that contains 5-mm packing L1 maintained at a
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temperature of 39 + 18 and a detector set at 472 nm for ly-

copene, at 450 nm for beta carotene, at 350 nm for phyto-

fluene, and at 288 nm for phytoene and tocopherol. The flow

rate is about 0.6 mL per minute.

Chromatograph System suitability solution, Standard

solution C, record the chromatograms, and measure the

peak responses and the peak retention times as directed

for Procedure: the chromatogram of System suitability solu-

tion Standard solution C is similar to the Reference Chro-

matogram provided with the USP Lycopene Tomato Extract

Containing Lycopene RS; the relative retention times in the

chromatogram of System suitability solution Standard solu-

tion C are about 0.6 for the peaks of the tocopherol isomers,

1.0 for the peaks of the lycopene isomers, 1.5 to 1.7 for the

peaks of the beta carotene isomers, 1.6 to 1.8 for the peaks

of the phytofluene isomers, and 1.8 to 2.2 for the phytoene

peak; and the relative standard deviation for replicate injec-

tions for the peak of the lycopene isomers is not more than

2%.

Procedure—Separately inject equal volumes (10 mL) of

Standard solution A and the Test solution into the chromato-

graph, and record the chromatograms. Identify the locus of

the peaks for the lycopene isomers, beta carotene isomers,

phytofluene isomers, and phytoene by comparison with the

Reference Chromatogram provided with the corresponding

lot of USP Lycopene Tomato Extract Containing Lycopene

RS. Measure the sum of the peak responses of the lycopene

isomers at 472 nm in the Standard solution A. In the Test

solution, measure the sum of the peak responses of the beta

carotene isomers at 450 nm, the sum of the peak responses

of the phytofluene isomers at 350 nm, the response of the

phytoene at 288 nm, and the sum of the peak responses of

all tocopherols at 288 nm.

Determine the concentration of Standard solution A as di-

rected in the test for Content of lycopene.

Calculate the percentage of beta carotene in the portion of

Extract taken by the formula:

100(C/W)(rU1 / rS)(345/259.2),

in which C is the concentration, in ppm, of Standard solu-

tion Aor Standard solution C; W is the weight, in mg, of Ex-

tract taken to prepare the Test solution; rU1 is the sum of the

peak responses for the beta carotene isomers at 450 nm ob-

tained from the Test solution; rS is the sum of the peak re-

sponses for the lycopene isomers at 472 nm obtained from

Standard solution A; and 345 and 259.2 are the absorp-

tivities for pure lycopene and for pure beta carotene, respec-

tively.

Calculate the percentage of phytofluene in the portion of

Extract taken by the formula:

100(C/W)(rU2 / rS)(345/135),

in which C is the concentration, in ppm, of Standard solu-

tion A or Standard solution C; W is the weight, in mg, of

Extract taken to prepare the Test solution; rU2 is the sum

of the peak responses for phytofluene isomers at 350 nm ob-

tained from the Test solution; rS is the sum of the peak re-

sponses for the lycopene isomers at 472 nm obtained from

the Standard solution A or Standard solution C; and 345 and

135 are the absorptivities for pure lycopene and for pure

phytofluene, respectively.

Calculate the percentage of phytoene in the portion of Ex-

tract taken by the formula:

100(C/W)(rU3 / rS)(345/125),

in which C is the concentration, in ppm, of Standard solu-

tion A or Standard solution C; W is the weight, in mg, of

Extract taken to prepare the Test solution; rU3 is the area

of the phytoene peak response at 288 nm obtained from

the Test solution; rS is the sum of the peak responses for
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the lycopene isomers at 472 nm obtained from Standard

solution A; and 345 and 125 are the absorptivities for pure

lycopene and for pure phytoene, respectively.

Calculate the percentage of tocopherols in the portion of

Extract taken to prepare the Test solution by the formula:

100(C/W)(rU4 / rS)(345/8.5),

in which C is the concentration, in ppm, of Standard solu-

tion A or Standard solution C; W is the weight, in mg, of

Extract taken to prepare the Test solution; rU4 is the sum

of the peak responses for all the tocopherol peaks at 288

nm obtained from the Test solution; rS is sum of the peak

responses for the lycopene isomers at 472 nm obtained from

the Standard solution A; 345 is the absorptivity for pure ly-

copene; and 8.5 is the average absorptivity for toco-

pherols.
~USP28

BRIEFING

Pyridoxine Hydrochloride Injection, USP 27 page 1609. It is
proposed to correct the formula in the Procedure in the Assay.

(DSN: L. Evans) RTS—40728-1

Change to read:
Assay—
Ammonium chloride–ammonium hydroxide buffer—Dissolve 16

g of ammonium chloride in 70 mL of water, add 16 mL of ammo-
nium hydroxide, dilute with water to 100 mL, mix, and filter.

Chlorimide solution—Dissolve 40 mg of 2,6-dichloroquinone-
chlorimide in 100 mL of isopropyl alcohol. Store the solution in
a refrigerator, and use within one month. Do not use the solution
if it has become pink.
Standard stock solution—Dissolve a suitable quantity of USP

Pyridoxine Hydrochloride RS, accurately weighed, in 0.1 N hydro-
chloric acid, quantitatively dilute with the same solvent to obtain a
solution having a known concentration of about 0.1 mg per mL,
and mix. Keep the solution in an amber bottle, in a cool place.
Standard preparation—In a 100-mL volumetric flask dilute 10.0

mL of Standard stock solution with water to volume, and mix. Pre-
pare this solution daily as needed.
Assay preparation—Dilute an accurately measured volume of

Injection, equivalent to about 100 mg of pyridoxine hydrochloride,
quantitatively and stepwise with water to a concentration of about
10 mg of pyridoxine hydrochloride per mL.
Procedure—
(a) Pipet 5 mL of the clear Assay preparation into a flask, add

25.0 mL of isopropyl alcohol, and mix. Pipet 5 mL of the isopropyl
alcohol dilution into a glass-stoppered, 25-mL graduated cylinder
or test tube, and add in succession, mixing after each addition, 1.0
mL of Ammonium chloride–ammonium hydroxide buffer, 1.0 mL
of sodium acetate solution (1 in 5), and 1.0 mL of water. Cool to
about 258, then add 1.0 mL of Chlorimide solution, shake vigor-
ously for 10 seconds, accurately timed. Sixty seconds, accurately
timed, after the addition of the Chlorimide solution, determine the
absorbance at the wavelength of maximum absorbance at about
650 nm, with a suitable spectrophotometer, using water as the
blank. [NOTE—Make the reading promptly to avoid errors due to
fading of the color.] Designate the absorbance as AU.
(b) Repeat procedure (a), but substitute 1.0 mL of boric acid

solution (1 in 20) for the 1.0 mL of water. Designate the absorbance
as AU’.
(c) Repeat procedure (a), but substitute 5.0 mL of the Standard

preparation for the 5.0 mL of the Assay preparation. Designate the
absorbance as AS.
(d) Repeat procedure (c), but substitute 1.0 mL of boric acid

solution (1 in 20) for the 1.0 mL of water. Designate the absorbance
as AS’.
Calculate the quantity, in mg, of Pyridoxine Hydrochloride

(C8H11NO3.HCl) in each mL of the Injection taken by the formula:

10(C/V)(AU – AU’)(AS – AS’),

~

10(C/V)(AU – AU’) / (AS – AS’),~USP28

in which C is the concentration, in mg per mL, of USP Pyridoxine
Hydrochloride RS in the Standard preparation; V is the volume, in
mL, of Injection taken; and AU and AS are as defined therein.
~

the other terms are as defined above.
~USP28
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BRIEFING

Powdered St. John’s Wort Extract, USP 27 page 2033 and
page 702 of PF 29(3) [May–June 2003]. It is proposed to revise
the Labeling section to include a warning statement to be applied
to the label.

(DSI: J. Salguero) RTS—40894-1

Change to read:

» Powdered St. John’s Wort Extract is prepared from
comminuted St. John’s Wort extracted with 80 percent
methanol or other suitable solvents. The ratio of the
starting crude plant material to Powdered Extract is be-
tween 3:1 and 7:1.

&
&1S (USP27)

It contains not less than 0.2

&90.0&1S (USP27)

percent

&and not more than 110.0 percent&1S (USP27)

of the

&labeled&1S (USP27)

combined total of hypericin (C30H16O8) and pseudohy-
pericin (C30H16O9) and not less than 3.0

&90.0&1S (USP27)

percent

&and not more than 110.0 percent&1S (USP27)

of hyperforin (C35H52O4).

Change to read:
Labeling—The label states the Latin binomial and, following the
official name, the part of the plant from which the article was pre-
pared. The label also indicates the content of hypericin, pseudohy-
pericin, and hyperforin; the extracting solvent or solvent mixture
used for preparation; and the ratio of the starting crude plant ma-
terial to Powdered Extract.
~

The label bears a statement indicating that ‘‘Rare cases of

allergic reactions and photosensitivity have been reported

with the use of St. John’s Wort. St. John’s Wort interacts

with numerous medications. Check with your health care

provider before using.’’
~USP28

Change to read:
Identification—
A: Thin-Layer Chromatographic Identification Test h201i

(presence of hypericin, pseudohypericin, hyperoside, and rutin)—

Test solution—Transfer about 1 g of Powdered Extract, ac-
curately weighed, to a 50-mL flask, add 20.0 mL of methanol,
shake well, and use the clear supernatant.

Standard solution—Transfer about 0.25 g of USP Powdered St.
John’s Wort Extract RS, accurately weighed, to a 25-mL flask, add
5.0 mL of methanol, shake well, and use the clear supernatant.

Developing solvent system—Prepare a mixture of ethyl acetate,
water,

&glacial acetic acid,&1S (USP27)

and formic acid (50:40:10)

&(10:2.6:1.1:1.1),&1S (USP27)

and use the upper phase of the mixture. [NOTE—Saturate the chro-
matographic chamber with the Developing solvent system vapors
prior to the development of the chromatogram.]

Spray reagent A—Prepare a solution of diphenylborinic acid,
ethanolamine ester in methanol containing 10 mg per mL.

Spray reagent B—Prepare a solution of polyethylene glycol 400
in alcohol containing 50 mg per mL.

Procedure—Develop the chromatogram until the solvent front
has moved not less than 18 cm, and dry the plate with the aid of
a current of air. Spray the plate with Spray reagent A, then with
Spray reagent B, and examine the plate under UV light at 365
nm: the two red zones due to hypericin and pseudohypericin at
RF values of about 0.89

&0.85&1S (USP27)

and 0.88

&0.80,&1S (USP27)

respectively, in the chromatogram of the Test solution, correspond
in color and RF value to those in the chromatogram of the Standard
solution; the two yellow zones due to hyperoside and rutin at RF

values of about 0.20

&0.50&1S (USP27)

and 0.52

&0.35,&1S (USP27)

respectively, in the chromatogram of the Test solution, correspond
in color and RF value to those in the chromatogram of the Standard
solution. Other colored zones of varying intensities may be ob-
served in the chromatogram of the Test solution.

B: Thin-Layer Chromatographic Identification Test h201i
(presence of hyperforin)—

Test solution and Standard solution—Proceed as directed for
Identification test A.

Developing solvent system—Prepare a mixture of solvent hexane
and ethyl acetate (8:2). [NOTE—Saturate the chromatographic
chamber with the Developing solvent system vapors prior to the
development of the chromatogram.]

Spray reagent—Transfer

&Prepare a solution containing&1S (USP27)

0.38 g of ceric ammonium sulfate and 3.8 g of ammonium molyb-
date to a

&in&1S (USP27)

100-mL volumetric flask, add 2.4 mL

&
&1S (USP27)

of

&2 N&1S (USP27)

sulfuric acid. dilute carefully with water to volume, and mix.

&
&1S (USP27)
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Procedure—Develop the chromatogram until the solvent front
has moved not less than 18 cm, and dry the plate with the aid of
a current of air. Spray the plate with Spray reagent, heat the plate at
1408 for 15 minutes, and examine under UV light: the blue zone
due to hyperforin at an RF value of about 0.54 in the chromatogram
of the Test solution corresponds in color and RF value to that in the
chromatogram of the Standard solution.

Add the following:

&Microbial limits h2021i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total bacterial count does not exceed 104 per g,

and the total combined molds and yeasts does not exceed

103 per g.&1S (USP27)

Change to read:
Heavy metals, Method II h231i: 0.005%.

&50 mg per g.&1S (USP27)

Change to read:
Other requirements—It meets the requirements for Residue on
Evaporation,

&and&1S (USP27)

Residual Solvents and Heavy Metals

&
&1S (USP27)

under Botanical Extracts h565i.

BRIEFING

Oil- and Water-Soluble Vitamins Tablets, USP 27 page
2051—See briefing under Oil- and Water-Soluble Vitamins with
Minerals Tablets.

(DSN: L. Evans) RTS—40079-7

Add the following:

~

Assay for biotin, Method 3—Proceed as directed in the

Assay for biotin, Method 3 under Oil- and Water-Soluble Vi-

tamins with Minerals Tablets.
~USP28

BRIEFING

Oil- and Water-Soluble Vitamins with Minerals Oral Solu-
tion, USP 27 page 2057—See briefing under Oil- and Water-Solu-
ble Vitamins with Minerals Tablets.

(DSN: L. Evans) RTS—40079-6

Change to read:
Assay for biotin,
~

Method 1
~USP28

—Proceed as directed in the Assay for biotin, Method 2 under Oil-
and Water-Soluble Vitamins with Minerals Tablets, except to read
Oral Solution in place of Tablets and to use the following Assay
preparation.
Assay preparation—Transfer an accurately measured volume of

Oral Solution to a volumetric flask, and dilute quantitatively, and
stepwise if necessary, to obtain a solution having a concentration of
0.1 ng of biotin per mL.

Add the following:

~

Assay for biotin, Method 2—Proceed as directed in the

Assay for biotin, Method 3 under Oil- and Water-Soluble Vi-

tamins with Minerals Tablets, except to read Oral Solution

in place of Tablets and to use the following Assay prepara-

tion.

Assay preparation—Transfer an accurately measured vol-

ume of Oral Solution to a volumetric flask, and dilute quan-

titatively, and stepwise if necessary with water, to obtain a

solution having a concentration of 0.6 mg of biotin per mL.

Adjust the solution with either dilute acetic acid or 0.1 N

sodium hydroxide to a pH of between 6.0 and 7.0.
~USP28

BRIEFING

Oil- andWater-Soluble Vitamins withMinerals Tablets,USP
27 page 2063;Oil- andWater-Soluble Vitamins Tablets, USP 27
page 2051; Oil- and Water-Soluble Vitamins with Minerals
Oral Solution, USP 27 page 2057;Water-Soluble Vitamins Tab-
lets, USP 27 page 2084; Water-Soluble Vitamins with Minerals
Tablets,USP 27 page 2089. It is proposed to add a third alternative
Assay for biotin to the Oil- and Water-Soluble Vitamins with
Minerals Tablets monograph, which also affects the monographs
listed above. It has been reported that the current two methods
are inadequate for the analysis of some marketed products. The
proposed method incorporates the use of solid-phase extraction

Pharmacopeial Forum
Vol. 30(2) [Mar.–Apr. 2004] IN-PROCESS REVISION 585

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



into the sample preparation. Analyses are performed with a Waters
Oasis MAX Vac RC cartridge to prepare the sample preparation
and a Phenomenex Luna brand of L1 column for the liquid chro-
matographic procedure. The typical retention time for the biotin
peak is 22 minutes.

(DSN: L. Evans) RTS—40079-1 ; 40079-2; 40079-3; 40079-
4; 40079-5

Add the following:

~

Assay for biotin, Method 3—[NOTE—Use low-actinic

glassware throughout this procedure.]

Buffer—Transfer 800 mL of water and 100 mL of triethy-

lamine to a 1000-mL volumetric flask. Add 80 mL of 85%

phosphoric acid, dilute with water to volume, and mix.

Mobile phase—Transfer 80 mL of acetonitrile and 10 mL

of Buffer to a 1000-mL volumetric flask. Dilute with water

to volume, mix, filter, and degas. Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Standard preparation—Transfer about 25 mg of USP

Biotin RS, accurately weighed, to a 250-mL volumetric

flask, dissolve in and dilute with water to volume, and

mix. Transfer 1.5 mL of this solution to a 250-mL volu-

metric flask, dilute with water to volume, and mix to obtain

a solution having a known concentration of about 0.6 mg per

mL of USP Biotin RS. [NOTE—A portion of the Standard

preparation will be used to determine the percent recovery

of biotin from the Solid-phase extraction procedure.]

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 60 mg of biotin, to a 100-mL

volumetric flask. Add about 80 mL of water, and sonicate

for 30 to 40 minutes with occasional mixing. Cool to room

temperature, dilute with water to volume, mix, and filter.

Adjust the pH of the solution with either dilute acetic acid

or 0.1 N sodium hydroxide to between 6.0 and 7.0.

Solid-phase extraction—[NOTE—Condition the extraction

column specified in this procedure in the following manner.

Wash the column with a 2-mL portion of methanol. Equili-

brate with a 2-mL portion of water.] Separately pipet 5.0 mL

of the Assay preparation and Standard preparation into

freshly conditioned solid-phase extraction columns consist-

ing of a mixed-mode packing with a sorbent-mass of 60 mg.

[NOTE—The mixed-mode packing consists of anion-ex-

change and reversed-phase sorbents. The reverse-phase

component is a polymer of copolymer N-vinylpyrrolidone

and divinylbenzene. The anion exchange moiety is a trialk-

yamino group.* ] Wash the column with 10 mL of 30% (v/v)

methanol in water. Apply an appropriate volume (about 4.9

mL) of 30% (v/v) methanol in 0.1 N hydrochloric acid to the

column. Collect the eluate in a 5-mL volumetric flask, con-

taining 100 mL of 40% (w/v) sodium acetate in water, and

dilute with 30% (v/v) methanol in 0.1 N hydrochloric acid to

volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 200-nm detec-

tor and a 4.6-mm 6 25-cm column containing packing L1.

The flow rate is about 2.0 mL per minute. Chromatograph

the Standard preparation, and record the peak responses as

directed for Procedure: the tailing factor is not more than

1.5; and the relative standard deviation for replicate injec-

tions is not more than 2%. Chromatograph the portion of

Standard preparation that has undergone solid-phase ex-

traction, and record the peak responses as directed for

Procedure: the relative standard deviation for replicate in-

jections is not more than 2%; and the recovery is between

95% and 100%.

Procedure—Separately inject equal volumes (about 100

mL) of the Standard preparation and the Assay preparation

that have undergone solid-phase extraction, into the chro-

* A suitable cartridge is the Waters, Oasis MAXVac RC car-
tridge, particle size 30 mm, part 186000371.]
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matograph, record the chromatograms, and measure the re-

sponses for the biotin peak. Calculate the quantity, in mg, of

biotin (C10H16N2O3S) in the portion of Tablets taken by the

formula:

100C(rU / rS ),

in which C is the concentration, in mg per mL, of USP Biotin

RS in the Standard preparation; and rU and rS are the biotin

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.
~USP28

BRIEFING

Water-Soluble Vitamins Tablets, USP 27 page 2084—See
briefing under Oil- and Water-Soluble Vitamins with Minerals Tab-
lets.

(DSN: L. Evans) RTS—40079-8

Add the following:

~

Assay for biotin, Method 3—Proceed as directed in the

Assay for biotin, Method 3 under Oil- and Water-Soluble

Vitamins with Minerals Tablets.
~USP28

BRIEFING

Water-Soluble Vitamins with Minerals Tablets, USP 27 page
2089—See briefing under Oil- and Water-Soluble Vitamins with
Minerals Tablets.

(DSN: L. Evans) RTS—40079-9

Add the following:

~

Assay for biotin, Method 3—Proceed as directed in the

Assay for biotin, Method 3 under Oil- and Water-Soluble

Vitamins with Minerals Tablets.
~USP28

BRIEFING

Excipients, USP and NF Excipients, Listed by Category, NF
22 page 2809 and page 2008 of PF 29(6) [Nov.–Dec. 2003]. The
proposed revisions complement the following proposed new
monographs that appear elsewhere in this number of PF: Cellulose
Acetate Butyrate; Corn Starch; Wheat Starch; Potato Starch; So-
dium Sulfite; Sodium Tartrate; Succinic Acid; Acesulfame Potas-
sium; Adipic Acid; Galactose; Citric Acid Monohydrate; and
Anhydrous Citric Acid.

(EMC) RTS—40209-1; 40209-2; 40209-3; 40209-4; 40209-
5; 40773-2; 40773-4; 40773-5; 40773-6; 40814-3; 40814-4;
40862-2; 40864-1

Change to read:
Acidifying Agent
Acetic Acid
Acetic Acid, Glacial
Citric Acid
~

Citric Acid, Anhydrous
~NF23

~

Citric Acid Monohydrate
~NF23

Fumaric Acid
Hydrochloric Acid
Hydrochloric Acid, Diluted
Malic Acid
Nitric Acid
Phosphoric Acid
Phosphoric Acid, Diluted
Propionic Acid
Sulfuric Acid
Tartaric Acid

Change to read:
Antimicrobial Preservative
Benzalkonium Chloride
Benzalkonium Chloride Solution
Benzethonium Chloride
Benzoic Acid
Benzyl Alcohol
Butylparaben
~

Cetrimonium Bromide
~NF22

Cetylpyridinium Chloride
Chlorobutanol
Chlorocresol
Cresol
Ethylparaben
Methylparaben
Methylparaben Sodium
Phenol

&2-Phenoxyethanol&2S (NF22)

Phenylethyl Alcohol
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Phenylmercuric Acetate
Phenylmercuric Nitrate
Potassium Benzoate
Potassium Sorbate
Propylparaben
Propylparaben Sodium
Sodium Benzoate
Sodium Dehydroacetate
Sodium Propionate
Sorbic Acid
Thimerosal
Thymol

Change to read:
Antioxidant
Ascorbic Acid
Ascorbyl Palmitate
Butylated Hydroxyanisole
Butylated Hydroxytoluene
Hypophosphorous Acid
Monothioglycerol
Potassium Metabisulfite
Propyl Gallate
Sodium Formaldehyde Sulfoxylate
Sodium Metabisulfite

~

Sodium Sulfite
~NF23

Sodium Thiosulfate
Sulfur Dioxide
Tocopherol
Tocopherols Excipient

Change to read:
Buffering Agent
Acetic Acid

~

Adipic Acid
~NF23

Ammonium Carbonate
Ammonium Phosphate
Boric Acid
Citric Acid
~

Citric Acid, Anhydrous
~NF23

~

Citric Acid Monohydrate
~NF23

Lactic Acid
Phosphoric Acid
Potassium Citrate
Potassium Metaphosphate
Potassium Phosphate, Monobasic
Sodium Acetate
Sodium Citrate
Sodium Lactate Solution
Sodium Phosphate, Dibasic
Sodium Phosphate, Monobasic

~

Succinic Acid
~NF23

Change to read:
Coating Agent

&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

Carboxymethylcellulose Sodium
Cellacefate (formerly Cellulose Acetate Phthalate)
Cellulose Acetate

Cellulose Acetate Butyrate

~

Cellaburate
~NF23

Cellulose Acetate Phthalate (see Cellacefate)

&Copovidone&2S (NF22)

&Corn Syrup Solids&2S (NF22)

Ethylcellulose
Ethylcellulose Aqueous Dispersion
Gelatin
Glaze, Pharmaceutical
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)
~NF22

Hydroxypropyl Methylcellulose Phthalate (see Hypromellose
Phthalate)

~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)

~NF22

&Hypromellose Acetate Succinate&2S (NF22)

Hypromellose Phthalate (formerly Hydroxypropyl Methylcellu-
lose Phthalate)

Methacrylic Acid Copolymer
Methacrylic Acid Copolymer Dispersion
Methylcellulose
Polyethylene Glycol
Polyvinyl Acetate Phthalate
Shellac

&Starch, Pregelatinized Modified&2S (NF22)

Sucrose
Titanium Dioxide
Wax, Carnauba
Wax, Microcrystalline
Zein

Change to read:
Emollient

Alkyl (C12-15) Benzoate

&Hydrogenated Soybean Oil&1S (NF22)

Change to read:
Emulsifying and/or Solubilizing Agent

Acacia
Cholesterol
Diethanolamine (Adjunct)

&Diethylene Glycol Monostearates Stearates&1S (NF22)

&Ethylene Glycol Monostearates Stearates&1S (NF22)
~

Glyceryl Distearate
~NF22

~

Glyceryl Monolinoleate
~NF22

~

Glyceryl Monooleate
~NF22

Glyceryl Monostearate
Lanolin Alcohols
Lecithin
Mono- and Di-glycerides
Monoethanolamine (Adjunct)
Oleic Acid (Adjunct)
Oleyl Alcohol (Stabilizer)
Poloxamer
Polyoxyethylene 50 Stearate
Polyoxyl 35 Castor Oil
Polyoxyl 40 Hydrogenated Castor Oil

&Polyoxyl Lauryl Ether&1S (NF22)

Polyoxyl 10 Oleyl Ether
Polyoxyl 20 Cetostearyl Ether
Polyoxyl 40 Stearate
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&Polyoxyl Stearyl Ether&1S (NF22)

Polysorbate 20
Polysorbate 40
Polysorbate 60
Polysorbate 80
Propylene Glycol Monostearate

&Sodium Cetostearyl Sulfate&1S (NF22)

Sodium Lauryl Sulfate
Sodium Stearate
Sorbitan Monolaurate
Sorbitan Monooleate
Sorbitan Monopalmitate
Sorbitan Monostearate
Stearic Acid
Trolamine
Wax, Emulsifying

Change to read:
Humectant

&Corn Syrup Solids&2S (NF22)

Glycerin
Hexylene Glycol
Propylene Glycol
Sorbitol

&Sorbitol, Anhydrized Liquid&2S (NF22)

Change to read:
Ointment Base

Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&2S (NF22)

Diethylene Glycol Monoethyl Ether

&Lauroyl Macrogolglycerides&2S (NF22)

Lineoyl Macrogolglycerides

&Lineoyl Polyoxylglycerides&2S (NF22)

Lanolin
Ointment, Hydrophilic
Ointment, White

Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&2S (NF22)

Ointment, Yellow
Polyethylene Glycol Ointment
Petrolatum
Petrolatum, Hydrophilic
Petrolatum, White
Rose Water Ointment
Squalane

Stearoyl Macrogolglycerides

&Stearoyl Polyoxylglycerides&2S (NF22)

Vegetable Oil, Hydrogenated, Type II

Change to read:
Plasticizer
Acetyltributyl Citrate
Acetyltriethyl Citrate
Castor Oil

Diacetylated Monoglycerides
Dibutyl Sebacate
Diethyl Phthalate
Glycerin
Polyethylene Glycol
Propylene Glycol

&Sorbitol, Anhydrized Liquid&2S (NF22)

Triacetin
Tributyl Citrate
Triethyl Citrate

Change to read:
Polymer Membrane
Cellulose Acetate

Cellulose Acetate Butyrate
~

Cellaburate
~NF23

Change to read:
Sequestering Agent
Beta Cyclodextrin (see Betadex)
Betadex (formerly Beta Cyclodextrin)

~

Sodium Tartrate
~NF23

Change to read:
Solvent
Acetone
Alcohol
Alcohol, Diluted
Amylene Hydrate
Benzyl Benzoate
Butyl Alcohol

Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&2S (NF22)

Corn Oil
Cottonseed Oil
Diethylene Glycol Monoethyl Ether
Ethyl Acetate
Glycerin
Hexylene Glycol
Isopropyl Alcohol

&Lauroyl Macrogolglycerides&2S (NF22)

Lineoyl Macrogolglycerides

&Lineoyl Polyoxylglycerides&2S (NF22)

Methyl Alcohol
Methylene Chloride
Methyl Isobutyl Ketone
Mineral Oil

Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&2S (NF22)

Peanut Oil
Polyethylene Glycol
Propylene Glycol
Sesame Oil

Stearoyl Macrogolglycerides

&Stearoyl Polyoxylglycerides&2S (NF22)
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Water for Injection
Water for Injection, Sterile
Water for Irrigation, Sterile
Water, Purified

Change to read:
Suspending and/or Viscosity-Increasing Agent
Acacia
Agar
Alginic Acid
Aluminum Monostearate
Attapulgite, Activated
Attapulgite, Colloidal Activated
Bentonite
Bentonite, Purified
Bentonite Magma
Carbomer 910
Carbomer 934
Carbomer 934P
Carbomer 940
Carbomer 941
Carbomer 1342

&Carbomer Homopolymer&2S (NF22)

Carboxymethylcellulose Calcium
Carboxymethylcellulose Sodium
Carboxymethylcellulose Sodium 12
Carrageenan
Cellulose, Microcrystalline, and Carboxymethylcellulose

Sodium

&Corn Syrup Solids&2S (NF22)

Dextrin
Gelatin

&Gellan Gum&1S (NF22)

Guar Gum
Hydroxyethyl Cellulose
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)
~NF22

~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)

~NF22

Magnesium Aluminum Silicate
Methylcellulose
Pectin
Polyethylene Oxide
Polyvinyl Alcohol
Povidone
Propylene Glycol Alginate
Silicon Dioxide
Silicon Dioxide, Colloidal
Sodium Alginate

~

Starch, Corn
~NF23

~

Starch, Potato
~NF23

~

Starch, Tapioca
~NF22

~

Starch, Wheat
~NF23

Tragacanth
Xanthan Gum

Change to read:
Sweetening Agent

~

Acesulfame Potassium
~NF23

Aspartame
~

Aspartame Acesulfame
~NF22

&Corn Syrup Solids&2S (NF22)

Dextrates
Dextrose
Dextrose Excipient
Fructose

~

Galactose
~NF23

&Maltose&2S (NF22)

Mannitol
Saccharin
Saccharin Calcium
Saccharin Sodium
Sorbitol
Sorbitol Solution
Sucralose
Sucrose
Sugar, Compressible
Sugar, Confectioner’s
Syrup

Change to read:
Tablet Binder

Acacia
Alginic Acid

&Carbomer Homopolymer&2S (NF22)

Carboxymethylcellulose, Sodium
Cellulose, Microcrystalline

&Copovidone&2S (NF22)

&Corn Syrup Solids&2S (NF22)

Dextrin
Ethylcellulose
Gelatin
Glucose, Liquid
Guar Gum
Hydroxypropyl Methylcellulose

~

(see Hypromellose)
~NF22

~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)

~NF22
&Hypromellose Acetate Succinate&2S (NF22)

&Maltose&2S (NF22)

Methylcellulose
Polyethylene Oxide
Povidone

~

Starch, Corn
~NF23

~

Starch, Potato
~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&2S (NF22)
~

Starch, Tapioca
~NF22

~

Starch, Wheat
~NF23

Syrup

Change to read:
Tablet and/or Capsule Diluent

Calcium Carbonate
Calcium Phosphate, Dibasic
Calcium Phosphate, Tribasic
Calcium Sulfate
Cellulose, Microcrystalline
Cellulose, Powdered

&Corn Syrup Solids&2S (NF22)
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Dextrates
Dextrin
Dextrose Excipient
Fructose
Kaolin
Lactitol
Lactose

&Maltose&2S (NF22)

Mannitol
Sorbitol
Starch
~

Starch, Corn
~NF23

~

Starch, Potato
~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&2S (NF22)
~

Starch, Tapioca
~NF22

~

Starch, Wheat
~NF23

Sucrose
Sugar, Compressible
Sugar, Confectioners

Change to read:
Tablet Disintegrant
Alginic Acid
Cellulose, Microcrystalline
Croscarmellose Sodium
Crospovidone

&Maltose&2S (NF22)

Polacrilin Potassium
Sodium Starch Glycolate
Starch
~

Starch, Corn
~NF23

~

Starch, Potato
~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&2S (NF22)
~

Starch, Tapioca
~NF22

~

Starch, Wheat
~NF23

Change to read:
Tonicity Agent

&Corn Syrup Solids&2S (NF22)

Dextrose
Glycerin
Mannitol
Potassium Chloride
Sodium Chloride

Change to read:
Vehicle
FLAVORED AND/OR SWEETENED

Aromatic Elixir
Benzaldehyde Elixir, Compound

&Corn Syrup Solids&2S (NF22)

Peppermint Water
Sorbitol Solution
Syrup

OLEAGINOUS

Alkyl (C12-15) Benzoate
Almond Oil
Corn Oil
Cottonseed Oil
Ethyl Oleate
Isopropyl Myristate
Isopropyl Palmitate
Mineral Oil
Mineral Oil, Light
Octyldodecanol
Olive Oil
Peanut Oil
Safflower Oil
Sesame Oil
Soybean Oil
Squalane

SOLID CARRIER

Sugar Spheres
STERILE

Sodium Chloride Injection, Bacteriostatic
Water for Injection, Bacteriostatic

MONOGRAPHS (NF)

BRIEFING

Acesulfame Potassium. Because there is no existing NFmono-
graph for this excipient, a new monograph is being proposed. This
new monograph is based on the Acesulfame Potassium mono-
graphs derived from the 46th Session of the Joint FAO/WHO Expert
Committee on Food Additives. Responses to manufacturer com-
ments have also been incorporated.

(EMC: K. Russo) RTS—40209-5

Add the following:

~Acesulfame Potassium

C4H4NO4SK 201.24

6-Methyl-1,2,3-oxathiazine-4(3H)-one-2,2-dioxide potas-

sium salt.
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3,4-dihydro-6-methyl-1,2,3-oxathiazine-4-one-2,2-dioxide

potassium salt [55589-62-3].

» Acesulfame Potassium contains not less than

99.0 percent and not more than 101.0 percent of

C4H4NO4SK, calculated on the dried basis.

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Acesulfame Potas-

sium RS.

Identification—

A: Infrared Absorption h197Ki.

B: A solution (1 in 10) responds to the tests for Potas-

sium h191i.

Acidity or alkalinity—Dissolve 4.0 g in 20 mL of carbon

dioxide-free water, add 0.1 mL of bromothymol blue TS. If

the solution is yellow, not more than 0.2 mL of 0.01 N so-

dium hydroxide is required to produce a blue color. If the

solution is blue, not more than 0.2 mL of 0.01 N hydrochlor-

ic acid is required to produce a yellow color.

Loss on drying h731i—Dry at 1058 for 3 hours: it loses not

more than 1.0% of its weight.

Limit of fluoride—[NOTE—Use plasticware throughout this

test.]

Buffer solution—Dissolve 210 g of citric acid monohy-

drate in 400 mL of water. Adjust with concentrated ammo-

nia to a pH of 7.0, dilute with water to 1000 mL, and mix

(Solution A). Dissolve 132 g of monobasic ammonium

phosphate in water, dilute with water to 1000 mL, and

mix (Solution B). To a suspension of 292 g of edetate di-

sodium in about 500 mL of water, add about 200 mL of am-

monium hydroxide, and mix to dissolve (Solution C).

Adjust with ammonium hydroxide to a pH between 6 and

7, dilute with water to make 1000 mL, and mix. Mix equal

volumes of Solution A, Solution B, and Solution C, and ad-

just with ammonium hydroxide to a pH of 7.5.

Standard stock solution—Weigh accurately 0.442 g of so-

dium fluoride, previously dried at 3008 for 12 hours, into a

1-L volumetric flask, dilute with water to volume, and mix.

Store the solution in a closed plastic container. Immediately

before use, pipet 5 mL of this solution into a 100-mL volu-

metric flask, dilute with water to volume, and mix. Each mL

of this solution contains 10 mg of fluoride ion.

Standard solutions—To separate 50-mL volumetric flasks

pipet 0.5, 1.5, 5, and 15 mL of the Standard stock solution,

add to each volumetric flask 15.0 mL of Buffer solution, di-

lute with water to volume, and mix.

Test solution—Place 1 g of Acesulfame Potassium, ac-

curately weighed, in a 50-mL volumetric flask, dissolve in

water, add 15.0 mL of Buffer solution, dilute with water to

volume, and mix.

Procedure—Concomitantly measure the potential (see Ti-

trimetry h541i), in mV, of the Standard solutions and the

Test solution, with a suitable pH meter equipped with a flu-

oride-specific ion electrode and a silver-silver chloride ref-

erence electrode. When taking the measurements, transfer

the solution to a 25-mL beaker, and immerse the electrodes.

Insert a polytef-coated stirring bar into the beaker, place the

beaker on a magnetic stirrer having an insulated top, and al-

low to stir until equilibrium is attained (about 1 to 2 min-

u t e s ) . R i n s e , a nd d r y t h e e l e c t r od e s be tween

measurements, taking care not to scratch the crystal in the

flouride-specific ion electrode. Measure the potential of

each Standard solution, and plot the fluoride concentration,

in mg per mL, versus the potential, in mV, on semilogarith-

mic paper. Measure the potential of the Test solution, and
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determine from the standard curve the fluoride concentra-

tion, in mg per mL. Calculate the percentage of fluoride in

the portion of Acesulfame Potassium taken by the formula:

5 (C/W),

in which C is the fluoride concentration, in mg per mL, from

the standard curve; and W is the weight, in mg, of Acesul-

fame Potassium taken to prepare the Test solution: not more

than 0.0003% of fluoride is found.

Heavy metals, Method I h231i: 10 mg per g.

Chromatographic purity—

Tetrabutylammonium hydrogen sulfate solution—Dis-

solve 3.3 g of tetrabutylammonium hydrogen sulfate in 1

L of water, and mix.

Mobi le phase—Prepare a mixture of Tetrabu-

tylammonium hydrogen sulfate solution and acetonitrile

(3:2), filter, and degas. Make adjustments if necessary (see

System Suitability under Chromatography h621i).

System suitability solution—Dissolve suitable quantities

of USPAcesulfame Potassium RS and ethyparaben in water

to obtain a solution containing about 2 mg per mL of each.

Standard solution—Dissolve an accurately weighed

quantity of USPAcesulfame Potassium RS in water, and di-

lute quantitatively, and stepwise if necessary, with water to

obtain a solution having a known concentration of about 0.2

mg per mL.

Test solution—Transfer about 100 mg of Acesulfame Po-

tassium, accurately weighed, to a 10-mL volumetric flask,

dissolve in water, dilute with water to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 227-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The flow rate is about 1.0 mL per minute. Chro-

matograph the System suitability solution, and record the

peak responses as directed for Procedure: the resolution,

R, between acesulfame potassium and ethyparaben peaks

is not less than 2.

Procedure—[NOTE—Use peak areas where peak re-

sponses are indicated.] Separately inject equal volumes

(about 20 mL) of the Standard solution and the Test solution

into the chromatograph, record the chromatograms for a run

time not less than 3 times the retention time of the acesul-

fame potassium peak, and measure the responses of the

peaks: the response of any peak at a retention time other

than that of acesulfame potassium in the chromatogram ob-

tained from the Test solution does not exceed the response of

the acesulfame potassium peak in the chromatogram ob-

tained from the Standard solution (0.002%).

Assay—Dissolve about 150 mg of Acesulfame Potassium,

accurately weighed, in 50 mL of glacial acetic acid, and ti-

trate with 0.1 N perchloric acid VS, determining the end-

point potentiometrically (see Titrimetry h541i). Perform a

blank determination, and make any necessary correction.

Each mL of 0.1 N perchloric acid is equivalent to 20.12

mg of C4H4NO4SK.~NF23

BRIEFING

Adipic Acid. Because there is no existing NF monograph for
this excipient, a new monograph based on the Adipic Acid mono-
graphs in the European Pharmacopoeia Fourth Edition, Food
Chemical Codex IV, and the 53rd Session of the Joint FAO/WHO
Expert Committee on Food Additives is proposed.

(EMC: K. Russo) RTS—40209-1
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Add the following:

~Adipic Acid

C6H10O4 146.1

Hexanedioic acid.

1,4-Butanedicarboxylic acid [124-04-9].

» Adipic Acid contains not less than 99.0 percent

and not more than 101.0 percent of C6H10O4, cal-

culated on the dried basis.

Packaging and storage—Store in tight containers.

Identification—Infrared Absorption h197K i.

Melting range h741i: between 1518 and 1548.

Loss on drying h731i—Dry it at 1058 to constant weight: it

loses not more than 0.2% of its weight.

Residue on ignition h281i: not more than 0.1%.

Limit of nitrates—

Standard stock solution—Dissolve about 815 mg of po-

tassium nitrate in 500 mL of water, and mix.

Standard solution—Dilute 1 mL of the Standard stock

solution with water to 10 mL, and mix. Dilute 1 mL of this

solution with water to 50 mL to obtain a solution containing

2 ppm of nitrate. Use 1.5 mL of this solution, and proceed as

directed under Procedure, beginning with ‘‘add 2 mL of

concentrated ammonia’’.

Test solution—Transfer 5 g of Adipic Acid to a 50-mL

volumetric flask. Dissolve in water, with heating, and dilute

with water to volume. Allow to cool and crystallize, then

pass through a sintered-glass filter. Wash the filter with

water, and collect the filtrate and washings until a volume

of 50 mL is obtained. [NOTE—This solution is to be used

in the tests for Chloride, Sulfate, Iron, and Heavy metals.]

Procedure—To 1.0 mL of the Test solution add 2 mL of

concentrated ammonia, 0.5 mL of manganese sulfate solu-

tion (1 in 100), 1 mL of sulfanilamide solution (1 in 100),

and dilute with water to 20 mL. Add 100 mg of zinc powder,

and cool in an ice bath for 30 minutes, shaking periodically.

Filter 10 mL of the solution, and cool in an ice bath, then

add 2.5 mL of hydrochloric acid and 1 mL of a naphthyl-

ethylenediamine dihydrochloride solution (1 in 100). Allow

to stand at room temperature for 15 minutes: the color of the

Test solution is not darker than a concomitantly prepared

Standard solution; the limit is 0.003%. The test is invalid

if a concomitantly prepared blank solution (prepared using

1 mL of water instead of 1 mL of the Test solution) is darker

than a solution containing 2 mg of potassium permanganate

per L.

Chloride h221i—A 5-mL portion of the Test solution from

the Limit of nitrates test shows no more chloride than a cor-

responding 0.14-mL portion of 0.020 N hydrochloric acid:

the limit is 0.02%.

Sulfate h221i—A 5-mL portion of the Test solution from

the Limit of nitrates test shows no more sulfate than a cor-

responding 0.26-mL portion of 0.020 N sulfuric acid: the

limit is 0.05%.

Iron h241i—Use a 10-mL portion of the Test solution from

the Limit of nitrates test: the limit is 0.001%.

Heavy metals, Method I h231i: 0.001%.

Assay—Dissolve 60 mg of Adipic Acid in 50 mL of water.

Add 0.2 mL of phenolphthalein TS, and titrate with 0.1 N

sodium hydroxide VS to a permanent pale pink endpoint.

Each mL of 0.1 N sodium hydroxide is equivalent to 7.31

mg of C6H10O4.~NF23
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BRIEFING

Betadex, NF 22 page 2831 and page 206 of PF 30(1) [Jan.–Feb.
2004]. It is proposed to revise the upper limit of the acceptance
criteria from 101.0 percent to 102.0 percent in response to com-
ments received that the precision of the Assay does not support
the current specification.

(EMC: D. Bempong) RTS—40181-1

Change to read:

» Betadex is a nonreducing cyclic compound com-
posed of seven alpha-(1-4) linked D-glucopyranosyl
units. It contains not less than 98.0 percent and not
more than 101.0
~102.0

~NF23

percent of (C6H10O5)7, calculated on the anhydrous ba-
sis.

Change to read:
Assay—
Mobile phase—Prepare a filtered and degassed mixture of ace-

tonitrile and water (65:35). Make adjustments if necessary (see
System Suitability under Chromatography h621i).
Internal standard solution—Dissolve 2.0 g of glycerol in water

contained in a 100-mL volumetric flask, dilute with water to vol-
ume, and mix. Pass through a 0.45-mm membrane filter. Use fresh,
or store in a freezer, thaw in hot water, and mix.
Standard preparation—Dissolve an accurately weighed quantity

of USP Beta Cyclodextrin RS in water, and dilute quantitatively
with water to obtain a solution having a known concentration of
about 10 mg per mL. Use fresh, or store in a freezer, thaw in hot
water, and mix. Mix 1.0 mL of this solution with 1.0 mL of Inter-
nal standard solution.
System suitability preparation—Prepare a solution in water con-

taining about 5 mg per mL each of USP Alpha Cyclodextrin RS
and USP Beta Cyclodextrin RS. Pass through a 0.45-mm mem-
brane filter.
Assay preparation—Transfer about 1 g of Betadex, accurately

weighed, to a 100-mL volumetric flask, dissolve in and dilute with
water to volume, and mix. Pass this solution through a 0.45-mm
membrane filter. Mix 1.0 mL with 1.0 mL of Internal standard
solution.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a refractive index detector
that is maintained at a constant temperature of 258, a 4.6-mm 6
25-cm column that contains 10-mm packing L8, and a guard col-
umn that contains packing L8. The columns are maintained at a
constant temperature of 25 + 28, and the flow rate is about 2.0
mL per minute.
~

The chromatograph is equipped with a refractive index de-

tector, a 4.6-mm 6 25-cm column that contains 10-mm

packing L8, and a guard column that contains packing L8.

The columns and, if necessary, the detector are maintained

at a constant temperature of about 25+ 28, and the flow rate

is about 2.0 mL per minute. If the detector or the columns

are operated at a temperature other than 25+ 28, the system

also must be shown to meet all system suitability require-

ments.
~NF23

Chromatograph the System suitability preparation, and record the
peak responses as directed for Procedure: the alpha cyclodextrin
and beta cyclodextrin peaks exhibit baseline separation, the rela-
tive retention times being about 0.8 and 1.0, respectively; and
the relative standard deviation for replicate injections is not more
than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Assay preparation and the Standard preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of (C6H10O5)7 in
the portion of Betadex taken by the formula:

100C(RU /RS),

in which C is the concentration, in mg per mL, of anhydrous beta
cyclodextrin in the Standard preparation, as determined from the
concentration of USP Beta Cyclodextrin RS, corrected for moist-
ure content by a titrimetric water determination; and RU and RS are
the peak response ratios of the beta cyclodextrin peak to the inter-
nal standard peak obtained from the Assay preparation and the
Standard preparation, respectively.

BRIEFING

Calcium Silicate, NF 22 page 2834. On the basis of comments
received, it is proposed to revise the Definition to include crystal-
line or amorphous Calcium Silicate. It is proposed to revise the lim-
its in the tests for pH and Ratio of silicon dioxide to calcium oxide
and to replace the test for Limit of fluoride with a revised version.
Revisions are also proposed in the Assay for silicon dioxide and in
the Assay for calcium oxide.

(EMC: D. Bempong) RTS—39546-1

Change to read:

» Calcium Silicate,
~crystalline or amorphous,

~NF23

is a compound of calcium oxide and silicon dioxide. It
contains not less than 4.0 percent of calcium oxide and
not less than 45.0
~35.0

~NF23

percent of silicon dioxide.

Change to read:
pH h791i: between 8.4 and 10.2,
~

11.2,
~NF23

determined in a well-mixed aqueous suspension (1 in 20).
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Change to read:
Limit of fluoride—

NOTE—Store all solutions in plastic containers.
Buffer solution—Add 800 mL of hot water to 74.4 g of edetate

disodium and 24.2 g of tris(hydroxymethyl)aminomethane, and
stir until dissolved. Adjust with 5 N sodium hydroxide to a pH
of 7.5 to 7.6. Allow the solution to cool, and adjust with 5 N so-
dium hydroxide to a pH of 8.0. Dilute with water to 1000 mL, and
mix.
Electrode system—Use a fluoride-specific, ion-indicating elec-

trode and a calomel reference electrode connected to a pH meter
capable of measuring potentials with a reproducibility of +0.2
mV (see pH h791i).
Standard stock solution—Dissolve an accurately weighed quan-

tity of USP Sodium Fluoride RS quantitatively in water to obtain a
solution containing 221 mg per mL. Each mL of this stock solution
contains 100 mg of fluoride ion.
Standard solutions [NOTE—Prepare on the day of use.]Transfer

10.0 mL of Standard stock solution to a 100-mL volumetric flask,
dilute with water to volume, and mix. This solution contains 10 mg
of fluoride ion per mL (Standard solution A). Transfer 1.0 mL of
Standard stock solution to a second 100-mL volumetric flask, di-
lute with water to volume, and mix. This solution contains 1.0 mg
of fluoride ion per mL (Standard solution B).
Test solution—Transfer 5.0 g of Calcium Silicate to a 150-mL

polytef beaker. Add 40 mL of water and 20 mL of 1 N hydrochloric
acid. Heat to near boiling for 1 minute, stirring continuously. Cool
in an ice bath, transfer the suspension to a 100-mL volumetric
flask, dilute with water to volume, and mix.
Procedure—Transfer 20.0 mL of Standard solution A, Standard

solution B, and the Test solution to separate polytef beakers, add
10.0 mL of Buffer solution to each beaker, and stir with a plas-
tic-coated stirring bar. Concomitantly measure the potentials, in
mV, of the solutions. [NOTE—When taking measurements, immerse
the electrodes in the solution, stir on a magnetic stirrer having an
insulated top until equilibrium is attained (1 to 2 minutes), and re-
cord the potential. Rinse and dry the electrodes between measure-
ments, taking care to avoid damaging the crystal of the ion-specific
electrode.] Plot the logarithms of the fluoride ion concentrations, in
mg per mL, of the Standard solutions versus potential, in mV. From
the measured potential of the Test solution and the standard re-
sponse line, determine the concentration, C, in mg per mL, of flu-
oride ion in the Test solution. Calculate the quantity, in mg of
fluoride per g of Calcium Silicate by multiplying C by 20. The limit
is 10 mg per g.
~

[NOTE—Store all solutions in plastic containers.]

Buffer solution—Transfer 147 g of sodium citrate to a

500-mL volumetric flask, dissolve in and dilute with water

to volume.

Ionic strength adjustment buffer—Transfer 42 mL of hy-

drochloric acid, 121 g of tris(hydroxymethyl)amino-

methane, and 115 g of sodium tartrate to a 500-mL

volumetric flask containing 250 mL of water. Stir to dis-

solve and dilute with water to volume.

Electrode system—Use a fluoride-specific, ion-indicating

electrode and a calomel reference electrode connected to a

pH meter capable of measuring potentials with a reproduci-

bility of +0.2 mV (see pH h791i).

Standard stock solution—Dissolve an accurately weighed

quantity of USP Sodium Fluoride RS in water to obtain a

solution containing 221 mg per mL. Each mL of this stock

solution contains 100 mg of fluoride ion.

Test solution—Transfer about 2.0 g of Calcium Silicate,

accurately weighed, to a 100-mL plastic beaker containing

a magnetic stir bar. Add 20 mL of water and 2.0 mL of hy-

drochloric acid. Cover with a watch glass, and heat with stir-

ring to a vigorous boil. Remove from heat, and cool.

Transfer the cooled suspension to a 100-mL plastic beaker.

Add 25 mL of Buffer solution, and adjust with ammonium

hydroxide or hydrochloric acid to a pH between 5 and 6.

Add 50 mL of Ionic strength adjustment buffer and water

to make 100 mL of solution.

Standard response line—Obtain a standard response line

with four standard solutions containing 0, 0.10, 0.20, and

0.40 mg per mL of fluoride as follows. Add 23 mL of water,

2 mL of hydrochloric acid, and 25 mL of Buffer solution to a

100-mL plastic beaker. Adjust with ammonium hydroxide

to a pH between 5 and 6, and add Ionic strength adjustment

buffer to obtain 100 mL of solution. Insert the electrode into

the solution, stir for at least 15 minutes, and record the po-

tential for the standard solution containing 0 mg of fluoride

per mL. When the electrode has stabilized, add 100 mL of

the Standard stock solution to the beaker, and stir. Allow

the electrode to stabilize for 5 minutes, and measure the po-

tential for the standard solution containing 0.10 mg of fluo-

ride per mL. Similarly add another 100 mL and 200 mL of

the Standard stock solution and record the potential for the

standard solutions, containing 0.20 mg per mL of fluoride

and 0.40 mg per mL of fluoride, respectively. After each ad-

dition, continue to stir for 5 minutes before recording the

reading.
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Procedure—Insert the calibrated electrode into the Test

solution, stir for 5 minutes, and record the measurement.

From the measured potential of the Test solution and the

standard response line, determine the concentration, C, in

mg per mL, of fluoride ion in the Test solution. Calculate

the quantity, in mg per g of fluoride in Calcium Silicate by

the formula:

100C/W,

in which W is the weight, in g, of Calcium Silicate taken.

The limit is 10 mg per g.
~NF23

Change to read:
Assay for silicon dioxide—Transfer about 400 mg of Calcium Si-
licate,
~

the appropriate amount of Calcium Silicate (see Table

1.)
~NF23

accurately weighed, to a beaker, add 5 mL of water and 10 mL of
perchloric acid, and heat until dense white fumes of perchloric acid
are evolved. Cover the beaker with a watch glass, and continue to
heat for 15 minutes longer.
~

2 hours.
~NF23

Allow to cool, add 30 mL of water, filter, and wash the precipitate
with 200 mL of hot water. [NOTE—Retain the combined filtrate and
washings for use in the Assay for calcium oxide.] Transfer the filter
paper and its contents to a platinum crucible, heat slowly to dry-
ness, then heat sufficiently to char the filter paper . After cooling,
add a few drops of sulfuric acid, and ignite at about 13008
~

9008 to 10008
~NF23

to constant weight. Moisten the residue with 5 drops of sulfuric
~

perchloric
~NF23

acid, add 15 mL of hydrofluoric acid, heat cautiously on a hot plate
until all of the acid is driven off, and ignite at a temperature not
lower than 10008 to constant weight. Cool in a desiccator, and
weigh: the loss in weight represents the weight of SiO2. The per-
centage of silicon dioxide in the Calcium Silicate is between 90.0%
and 110.0% of the content stated in the labeling, or within the range
of percentages stated in the labeling.

~

Table 1.

Sample weight Calcium oxide content

about 400 mg greater than 25%

about 600 mg 11–25%

about 1000 mg 4–10%

~NF23

Change to read:
Assay for calcium oxide—Neutralize the combined filtrate and
washings retained from the Assay for silicon dioxide to litmus with
1 N sodium hydroxide. Add, while stirring, about 30 mL
~

10 mL
~NF23

of 0.05 M edetate disodium VS from a 50-mL buret. Add 15 mL of
1 N sodium hydroxide and 300 mg of hydroxy naphthol blue, and
continue the titration to a blue endpoint. Each mL of 0.05 M ede-
tate disodium is equivalent to 2.804 mg of CaO. The percentage of
CaO in the Calcium Silicate is between 90.0% and 110.0% of the
content stated in the labeling, or within the range of percentages
stated in the labeling.

Change to read:
Ratio of silicon dioxide to calcium oxide—Divide the percentage
of silicon dioxide obtained in the Assay for silicon dioxide by the
percentage of calcium oxide obtained in the Assay for calcium
oxide: the quotient obtained is between 1.3
~

0.5
~NF23

and 20.

BRIEFING

Cellulose Acetate Butyrate, page 7861 of PF 25(2) [Mar.–Apr.
1999]. It is proposed to change the title to Cellaburate. It is also
proposed to revise the Definition to specify that the acetyl and bu-
tyryl limits are calculated on the previously dried basis to be con-
sistent with the determination of the limits in the test for Acetyl and
butyryl content.

(EMC: D. Bempong) RTS—40864-1

Add the following:

~Cellulose Acetate Butyrate

Cellaburate

(Graphic formula to come)

Cellulose, acetate butanoate.

Cellulose, acetate butyrate.

Acetylbutyrylcellulose.

Cellulose butyrate acetate.

Cellulose acetate butyrate [9004-36-8].
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» Cellulose Acetate Butyrate Cellaburate is a reac-

tion product of cellulose, acetic anhydride or ace-

tic acid, and butyric acid or butyric anhydride. It

contains not less than 1.0 percent and not more

than 41.0 percent acetyl (C2H3O) groups, by

weight, and not less than 5.0 percent and not more

than 57.3 56.0 percent butyryl (C4H7O) groups,

by weight, calculated on the anhydrous, pre-

viously dried, acid-free basis.

Packaging and storage—Preserve in tight containers.

Labeling—The labeling indicates the nominal percentage

ranges of acetyl and butyryl groups.

USP Reference standards h11i—USP Cellulose Acetate

Butyrate RS. USP Cellaburate RS.

Identification, Infrared Absorption h197Fi—Dissolve 150

mg in 1 mL of acetone. Evenly cast 1 drop of the solution

on a sodium chloride plate. Heat the plate at 1058 for 10

minutes.

Water, Method I h921i: not more than 5.0%, a mixture of

methylene chloride and methanol (2:1) being used in place

of the methanol solvent.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Limit of free acid—

Indicator solution—Transfer about 0.540 0.675 g of bro-

mocresol purple, accurately weighed, to a 1-L volumetric

flask. Dissolve in 200 25 mL of 0.010 0.10 N sodium hy-

droxide, dilute with water to volume, and mix.

Calibration solutions—Pipet 1, 2, 3, and 4 mL of 0.001 N

acetic acid VS into four 100-mL volumetric flasks, respec-

tively. Pipet 4 mL of the Indicator solution into each flask

and into an empty 100-mL volumetric flask, and dilute each

flask with water to volume to obtain solutions containing

0.0, 0.60, 1.20, 1.80, and 2.40 mg of acetic acid per mL.

Control solution—Place 96 mL of water in a suitable bot-

tle, add a stirring bar, cap the bottle, and stir for 75 minutes

at room temperature. Pipet 4 mL of Indicator solution into

the bottle, and mix.

Test solution—Transfer about 1 to 2 g of Cellulose Ace-

tate Butyrate, Cellaburate, accurately weighed, to a bottle,

and add 96 mL of water. Add a stirring bar, cap the bottle,

and stir for 75 minutes at room temperature. Pipet 4 mL of

Indicator solution into the bottle, stir to mix, and allow the

solid to settle for 2 minutes.

Calibration—Determine the absorbances of the Calibra-

tion solutions in a 1-cm cell at the wavelength of maximum

absorption of the basic form of bromocresol purple at about

589 nm, with a suitable spectrophotometer, using water as

the blank. The absorbance difference, AS, between the 0.0

mg per mL solution and the other solutions is expressed

by the formula:

abCS / (60 6 106),

in which a is the absorptivity of the basic form of bromocre-

sol purple, in mL per cm mole; b is the cell path length, in

cm; CS is the concentration of the acetic acid, in mg per mL;

and 60 6 106 is the molecular weight of acetic acid in mg

per mole. Plot AS versus CS adheres to Beer’s law over the

range stated under Calibration solutions. Plot AS versus CS

(the concentration of the acetic acid in mg per mL) on linear

graph paper, and draw the straight line best fitting the points

including the origin.

Procedure—Pass 10 mL of the Test solution through a

polytef syringe filter that has been presoaked in isopropyl

alcohol. Determine the absorbance of the filtered Test solu-

tion in a 1-cm cell at about 589 nm on the same spectropho-

tometer, using water as the blank. In the same manner,
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determine the absorbance of the Control solution. Calculate

the percentage of free acid, as acetic acid, in the portion of

Cellulose Acetate Butyrate Cellaburate taken by the for-

mula:

(100CU /WU) / 10,000,

in which 100 is the total volume, in mL, of the Test solution;

CU is the concentration of free acid, calculated as acetic acid,

in mg per mL, based on the absorbance difference between

the Control solution and the Test solution read directly from

the calibration plot; and WU is the weight, in g, of Cellulose

Acetate Butyrate Cellaburate taken to prepare the Test solu-

tion. [NOTE—If the CU value is greater than 2.4 2.8 mg per

mL, reduce the test sample size by half in the Test solution,

and repeat the determination.] Not more than 0.1% is found.

Acetyl and butyryl content—

Internal standard solution—Prepare a solution of isovale-

ric acid in pyridine containing about 4.6 mg per mL, and

store it in a tightly closed container.

Saponification solution—Place 250 mL of n-propyl alco-

hol in a 500-mL volumetric flask, add 65.5 g of potassium

hydroxide, and mix to dissolve. Dilute with n-propyl alco-

hol to volume, and mix.

Acid solution—Place 250 mL of n-propyl alcohol in a

500-mL volumetric flask, add 166 mL of hydrochloric acid,

and mix. Dilute with n-propyl alcohol to volume, and mix.

Standard preparation—Transfer about 0.20 g of glacial

acetic acid and 0.31 g of butyric acid, each accurately

weighed, to a 50-mL volumetric flask. Dilute with Internal

standard solution to volume, and mix.

Test preparation—Transfer about 0.15 g of Cellulose

Acetate Butyrate, Cellaburate, previously dried at 1058

for 1 hour and accurately weighed, into a 25-mm 6 160-

mm test tube. Pipet 10 mL of Internal standard solution into

the test tube, and dissolve by stirring and heating at 1108 for

30 minutes. While stirring, add 5 mL of Saponification solu-

tion slowly into the tube. Heat at 1108 for 10 minutes. Cool,

and add 5 mL of the Acid solution. Mix on a vortex mixer,

and allow the precipitate to settle.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a 0.53-mm 6 30-m fused silica column bonded

with a 1-mm layer of phase G35, and a split injection system

with a split ratio of about 35:1. Helium is used as the carrier

gas flowing at a rate of about 8 mL per minute. The injection

port, column, and detector block temperatures are main-

tained at 2508, 1258, and 2508, respectively. Chromatograph

the Standard preparation, and record the peak responses as

directed for Procedure: the relative retention times are about

0.45 for acetic acid, 0.85 for butyric acid, and 1.00 for iso-

valeric acid; the tailing factor for the butyric acid peak is not

more than 1.5; and the relative standard deviation for rep-

licate injections is not more than 3.0%.

Calibration—Inject about 1 mL of the Standard prepara-

tion into the chromatograph, and record the chromatogram

as directed for Procedure. Repeat two more times. Calculate

the average unit weight response, FSA, of acetic acid per 10

mL of the Internal standard solution by the formula:

(10/50) qRA /RSA,

in which 10/50 is the volume ratio of the Internal standard

solution in the Test preparation and in the Standard prepa-

ration; qRA is the weight, in g, of acetic acid in the Standard

preparation; and RSA is the average peak response ratio of

acetic acid and isovaleric acid. Similarly, calculate the aver-

age unit weight response, FSB, of butyric acid per 10 mL of

the Internal standard solution by the formula:

(10/50) qRB /RSB,
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in which 10/50 is the volume ratio of the Internal standard

solution in the Test preparation and in the Standard prepa-

ration; qRB is the weight, in g, of butyric acid in the Standard

preparation; and RSB is the average peak response ratio of

butyric acid and isovaleric acid.

Procedure—Inject about 1 mL of the upper clear solution

from the Test preparation into the chromatograph, record

the chromatogram, and measure the peak area responses.

Calculate the percentage of acetyl in the portion of Cellulose

Acetate Butyrate Cellaburate taken by the formula:

(43/60)(100) RUAFSA /WU,

in which 43/60 is the ratio of the formula weights of acetyl

and acetic acid; RUA is the peak area response ratio of acetic

acid and isovaleric acid in the Test preparation; FSA is as de-

fined under Calibration; and WU is the weight, in g, of Cel-

lulose Acetate Butyrate Cellaburate taken to prepare the Test

preparation. Similarly, calculate the percentage of butyryl

in the portion of Cellulose Acetate Butyrate Cellaburate ta-

ken by the formula:

(71/88)(100)RUBFSB /WU,

in which 71/88 is the ratio of the formula weights of butyryl

and butyric acid; RUB is the peak area response ratio of bu-

tyric acid and isovaleric acid in the Test preparation; FSB is

as defined under Calibration; and WU is the weight, in g, of

Cellulose Acetate Butyrate Cellaburate taken to prepare the

Test preparation.
~NF23

BRIEFING

Galactose. Because there is no existing NF monograph for this
excipient, a new monograph is proposed based on the Galactose
monograph in the European Pharmacopeia Fourth Edition and
manufacturer comments.

(EMC: K. Russo) RTS—40209-2

Add the following:

~Galactose

C6H12O6 180.16

a-D-Galactopyranose. [3646-73-9].

» Galactose is one of the products of the metabo-

lism of lactose, a naturally occuring sugar in dairy

products, by the digestive enzyme lactase.

Packaging and storage—Store in tight containers.

USP Reference standards h11i—USP Dextrose RS. USP

Galactose RS. USP Lactose Monohydrate RS.

Appearance of solution—Dissolve, with heating at 508,

10.0 g of galactose in 50 mL of carbon dioxide-free water.

The solution is not more intensely colored than a solution

prepared immediately before use by mixing 3.0 mL of ferric

chloride CS, 3.0 mL of cobaltous chloride CS, and 2.4 mL

of cupric sulfate CS with dilute hydrochloric acid (10 g per

L) to make 10 mL, and diluting 1.5 mL of this solution with

the dilute hydrochloric acid to 100 mL. Make the com-

parison by viewing the substance and the solution down-

ward in matched color-comparison tubes against a white

surface (see Color and Achromicity h631i).
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Identification—

A: Infrared Absorption h197Ki.

B: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Dissolve 10 mg in 20 mL of a mixture of

methanol and water (3:2).

Standard solution 1: 500 mg per mL in a mixture of

methanol and water (3:2).

Standard solution 2—Prepare a solution using USP Ga-

lactose RS, USP Dextrose RS and USP Lactose Monohy-

drate RS each at a concentration of 500 mg per mL in a

mixture of methanol and water (3:2).

Application volume: 2 mL.

Developing solvent system: propanol and water (85:15).

Procedure—Develop the plate in an unsaturated tank.

After the solvent front has developed over 15 cm, remove

the plate from the tank. Dry the plate with warm air, then

spray the plate with a thymol solution [0.5 g in a mixture

of alcohol and sulfuric acid (95:5)]. Heat for 10 minutes

in an oven at 1308. The RF of the principal spot obtained

from the Test solution corresponds to that obtained from

the Standard solution. [NOTE—There must be three clearly

resolved spots in the chromatogram for Standard solution

2 in order for the results to be valid.]

Specific rotation h781Si: between +78.08 and +81.58 at

208.

Test solution: Transfer 10.0 g to a 100-mL volumetric

flask, and dissolve in 80 mL of water. Add 0.2 mL of am-

monia TS, allow to stand for 30 minutes, then dilute with

water to volume.

Microbial limits h61i: It meets the requirements of the test

for absence of Salmonella species, Escherichia coli, Sta-

phylcoccus aureus, and Pseudomonas auruginosa. The total

aerobic microbial count does not exceed 103 cfu per g, and

the total combined molds and yeasts count does not exceed

102 cfu per g.

Acidity—Dissolve 10.0 g, with heating at 508, in 40 mL of

carbon dioxide-free water. Dilute with carbon dioxide-free

water to 50 mL [NOTE—Use this solution for the Barium

test.] To 30 mL of this solution, add 0.3 mL of phenolphtha-

lein TS, and titrate with 0.01 N sodium hydroxide to a pink

color: not more than 1.5 mL of 0.01 N sodium hydroxide is

required to produce a pink color.

Water, Method I h921i: not more than 1.0%.

Residue on ignition h281i: not more than 0.1%.

Barium—

Standard solution—To 5 mL of the solution prepared for

the Acidity test, add 6 mL of water.

Test solution—To 5 mL of the solution prepared for the

Acidity test, add 5 mL of water and 1 mL of dilute sulfuric

acid. Allow to stand for 1 hour: any opalescence in the Test

solution is not more intense than that of the Standard solu-

tion.

Limit of lead—

Diluent—Dilute 12 mL of acetic acid with water to 100

mL. Mix equal parts of this solution and water to prepare

the Diluent.

Lead standard stock solution—Transfer an accurately

weighed amount of lead nitrate, about 400 mg, to a 250-

mL volumetric flask. Dilute with water, to volume and mix.

Lead standard solution—Dilute 1.0 mL of Lead standard

stock solution with water to 10 mL. Dilute 1.0 mL of this

solution with water to 10 mL.

Standard solutions—Into three identical flasks, add 0.5

mL, 1.0 mL, and 1.5 mL of Lead standard solution, respec-

tively, and then add to each flask a 20.0-g amount of galac-

tose. Dilute with Diluent to 100 mL. To each flask add 2.0

mL of ammonium pyrrolidinedithiocarbamate solution (10
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g per L) and 10.0 mL of methyl isobutyl ketone, then shake

for 30 seconds. [NOTE—Protect from light.] Allow the layers

to separate, and use the methyl isobutyl ketone (upper) layer

for analysis.

Test solution—Dissolve 20.0 g of Galactose in Diluent,

and dilute with Diluent to 100 mL. Add 2.0 mL of ammo-

nium pyrrolidinedithiocarbamate solution (10 g per L) and

10.0 mL of methyl isobutyl ketone, then shake for 30 sec-

onds. [NOTE—Protect from light.] Allow the layers to sepa-

rate, and use the methyl isobutyl ketone (upper) layer for

analysis.

Procedure—Concomitantly determine, at least in tripli-

cate, the absorbances of the Standard solutions and the Test

solution at 283.3 nm, with a suitable atomic absorption

spectrophotometer (see Spectrophotometry and Light-Scat-

tering h851i), equipped with a lead hollow-cathode lamp as

the radiation source and an air–acetylene flame. Record the

average steady readings for each of the Standard solutions

and the Test solution. Plot the absorbances of the Standard

solutions and the Test solution versus the amount of lead

added. Extrapolate the line joining the points on the graph

until it meets the concentration axis. The distance between

this point and the intersection of the axes represents the con-

centration of lead in the Test solution: not more than 0.5 mg

per g is found.
~NF23

BRIEFING

Maleic Acid, page 2005 of PF 28(6) [Nov.–Dec. 2002]. This
new monograph, which previously appeared in Pharmacopeial
Previews, is now forwarded to In-Process Revision.

(EMC: E. Gonikberg) RTS—40862-1

Add the following:

~Maleic Acid

C4H4O4 116.07

(Z)-Butenedioic acid

Cis-Butenedioic acid [110-16-7].

» Maleic Acid contains not less than 99.0 percent

and not more that 101.0 percent of C4H4O4, calcu-

lated on the anhydrous basis.

Packaging and storage—Preserve in a glass container,

tight glass containers, protected from light. Store at room

temperature.

USP Reference standards h11i—USP Fumaric Acid RS.

USP Maleic Acid RS.

Identification—

A: Dissolve about 500 mg of Maleic Acid in 10 mL of

water: the pH of the solution is not less than 2.

B: The principal spot in the chromatogram obtained

from Test solution 2 corresponds in color, size, and RF value

to that in the chromatogram obtained from the Maleic acid

standard solution, as obtained in the test for Limit of fumaric

acid.

C: Dissolve about 35 mg of resorcinol in 10 mL of sul-

furic acid (Resorcinol solution). Dissolve about 100 mg of

Maleic Acid in 10 mL of water (Test solution). To 0.3 mL of

the Test solution add 3 mL of the Resorcinol solution, and

heat in a water bath for 15 minutes: no color develops. To 3

mL of the Test solution add 1 mL of bromine TS, heat in a

water bath for 15 minutes to remove the bromine, then heat
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to boiling, and cool. To 0.2 mL of this solution, add 3 mL of

the Resorcinol solution, and heat in a water bath for 15 min-

utes: a violet-pink color develops.

Color and clarity of solution—

Dilute hydrochloric acid solution—Mix 27.5 mL of hy-

drochloric acid with sufficient water to make 1000 mL.

Reference solution—Mix 2.4 mL of ferric chloride CS and

0.6 mL of cobaltous chloride CS with Dilute hydrochloric

acid solution to make 10 mL. Dilute 5 mL of this solution

with Dilute hydrochloric acid solution to make 100 mL.

Test solution—Dissolve about 5 g of Maleic Acid in 50

mL of water.

Procedure—Place the Reference solution and the Test

solution in matched color-comparison tubes, and compare

the solutions by viewing them downward against a white

surface (see Color and Achromicity h631i): the Test solution

is clear and not more intensely colored than the Reference

solution.

Water, Method I h921i: not more than 2.0% is found.

Residue on ignition h281i: not more than 0.1%, determined

on a 1.0-g portion.

Heavy metals, Method II h231i—

Test solution—Transfer 1.0 g of Maleic Acid to a quartz

crucible, add 0.5 g of magnesium oxide, and mix. Ignite the

crucible to dull redness until a homogeneous white or gray-

ish-white mass is obtained. Ignite at 8008 for 1 hour, cool,

and dissolve the residue by adding two 5-mL portions of di-

luted hydrochloric acid. Add 0.1 mL of phenolphthalein TS,

and then add ammonium hydroxide until a pink color is ob-

tained. Cool, add glacial acetic acid until the solution is de-

colorized, then add 0.5 mL of glacial acetic acid in excess,

and dilute with water to 20.0 mL.

Standard solution—To 0.5 g of magnesium oxide, add 1.0

mL of Standard Lead Solution, and evaporate to dryness at

1058 for 1 hour. Following the procedure described above

for preparation of the Test solution, ignite, dissolve in di-

luted hydrochloric acid, add ammonia and then acetic acid,

and dilute with water to 20.0 mL.

Procedure—To 12 mL of the Test solution, add 2.0 mL of

pH 3.5 Acetate Buffer,mix, add to 1.2 mL of thioacetamide-

glycerin base TS, and mix immediately. To 10 mL of the

Standard solution, add 2.0 mL of the Test solution and 2.0

mL of pH 3.5 Acetate Buffer, mix, add 1.2 mL of thioaceta-

mide-glycerin base TS, and mix immediately. Prepare a

blank, using a mixture of 10 mL of water and 2.0 mL of

the Test solution. Compared to the blank, the solution ob-

tained from the Standard solution shows a light brown col-

or. Dilute each of the solutions obtained from the Test

solution and the Standard solution with water to 50 mL, al-

low to stand for 2 minutes, and view downward over a white

surface. The color of the solution obtained from the Test

solution is not darker than that of the solution obtained from

the Standard solution: not more than 10 mg per g.

Limit of fumaric acid—

Adsorbent: 0.25-mm layer of chromatographic silica gel

mixture.

Test solution 1—Dissolve an accurately weighed quantity

of Maleic Acid in acetone to obtain a solution having a con-

centration of about 100 mg per mL.

Test solution 2—Transfer about 1.0 mL of Test solution 1

to a 50-mL volumetric flask, dilute with acetone to volume,

and mix.

Maleic acid standard solution—Dissolve an accurately

weighed quantity of USP Maleic Acid RS in acetone to ob-

tain a solution having a known concentration of about 2 mg

per mL.

Fumaric acid standard solution—Dissolve an accurately

weighed quantity of USP Fumaric Acid RS in acetone to

obtain a solution having a known concentration of about

1.5 mg per mL.
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Resolution solution—Prepare a mixture of Maleic acid

standard solution and the Fumaric acid standard solution

(1:1).

Developing solvent system—Prepare a mixture of hep-

tane, butanol, chloroform, and anhydrous formic acid

(44:36:16:16).

Procedure—Proceed as directed for Thin-Layer

Chromatography under Chromatography h621i, using an

unsaturated chamber. Separately apply 10 mL of the Reso-

lution solution and 5 mL each of Test solution 1, Test solu-

tion 2, the Maleic acid standard solution, and the Fumaric

acid standard solution. Dry the plate at 1008 for 15 minutes,

and examine the plate under short-wavelength UV light at

254 nm. The chromatogram obtained from the Resolution

solution exhibits two clearly separated spots, and any spot

corresponding to fumaric acid in the chromatogram of Test

solution 1 does not exceed, in size or intensity, the principal

spot obtained in the chromatogram of the Fumaric acid

standard solution: not more than 1.5% of fumaric acid is

found.

Limit of iron —

Diluted standard iron solution—Immediately before use,

dilute 1 volume of the Standard Iron Solution, prepared as

directed under Iron h241i, with 9 volumes of water.

[NOTE—This solution contains the equivalent of 1 mg of iron

per mL.]

Potassium thiocyanate solution—Dissolve 9.7 g of potas-

sium thiocyanate in 100 mL of water.

Test solution—Dissolve about 1 g of Maleic Acid, ac-

curately weighed, in 10 mL of water. Add 2 mL of diluted

hydrochloric acid and 0.05 mL of bromine TS. After 5 min-

utes, remove the excess of bromine with the aid of a current

of air, add 3 mL of Potassium thiocyanate solution, and

shake well.

Standard solution—To 5 mL of Diluted standard iron

solution add 6 mL of water. Add 1 mL of diluted hydro-

chloric acid and 0.05 mL of bromine TS. After 5 minutes,

remove the excess of bromine with the aid of a current of air,

add 3 mL of Potassium thiocyanate solution, and shake

well.

Procedure—Allow the Standard solution and the Test

solution to stand for 5 minutes. Any red color in the Test

solution is not more intense than that in the Standard solu-

tion: not more than 5 mg per g.

Assay—Dissolve about 500 mg of Maleic Acid, accurately

weighed, in 50 mL of water, and titrate with 1 N sodium

hydroxide VS, using phenolphthalein TS as the indicator.

Each mL of 1 N sodium hydroxide is equivalent to 58.04

mg of C4H4O4.~NF23

BRIEFING

Nitrogen, NF 22 page 2899; Nitrogen 97 Percent, NF 22 page
2899. These monographs are being revised to add new USP Ref-
erence Standards.

(AER: K. Zaidi) RTS—40629-1

Add the following:

~

USP Reference standards h11i—USP Nitrogen RS. USP

Oxygen–Helium RS.
~NF23

Change to read:
Identification—The flame of a burning wood splinter is extin-
guished when inserted into a test tube filled with Nitrogen.
[NOTE—Exercise caution.]
~

Prepare a gas chromatograph as directed in the Assay, and

inject USP Nitrogen RS and the nitrogen sample into a gas

chromatrograph. The retention time of the major peak in the

chromatogram of the nitrogen sample corresponds to that in

the chromatogram of the USP Nitrogen RS.
~NF23
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Change to read:
Assay—Introduce a specimen of Nitrogen into a gas chromato-
graph by means of a gas sampling valve. Select the operating con-
ditions of the gas chromatograph such that the standard peak signal
resulting from the following procedure corresponds to not less than
70% of the full-scale reading. Preferably, use an apparatus corre-
sponding to the general type in which the column is 3 m in length
and 4 mm in inside diameter and is packed with a molecular sieve
prepared from a synthetic alkali-metal aluminosilicate capable of
absorbing molecules having diameters of up to 0.5 nm, which per-
mit complete separation of oxygen from nitrogen. Use industrial
grade helium (99.99%) as the carrier gas, with a thermal-conduc-
tivity detector, and control the column temperature: the peak re-
sponse produced by the assay specimen exhibits a retention time
corresponding to that produced by a oxygen-helium certified stan-
dard (see under Reagents in the section Reagents, Indicators, and
Solutions),
~

the USP Oxygen–Helium RS,
~NF23

and is equivalent to not more than 1.0% of oxygen when compared
to the peak response of the a oxygen-helium certified standard,
~

USP Oxygen–Helium RS,
~NF23

indicating not less than 99.0%, by volume, of N2.

BRIEFING

Nitrogen 97 Percent, NF 22 page 2899—See briefing under Ni-
trogen. In addition, minor editorial style changes have been made.

(AER: K. Zaidi) RTS—40629-2

Add the following:

~

USP Reference standards h11i—USP Nitrogen 97 Per-

cent RS. USP Oxygen–Helium RS.
~NF23

Change to read:
Identification—The flame of a burning wood splinter is extin-
guished when inserted into a test tube filled with Nitrogen 97 Per-
cent. [NOTE—Exercise caution.]
~

Prepare a gas chromatograph as directed in the Assay, and

inject USP Nitrogen 97 Percent RS and a sample of Nitro-

gen 97 Percent into the gas chromatograph. The retention

time of the major peak in the chromatogram of the test sam-

ple corresponds to that in the chromatogram of the USP Ni-

trogen 97 Percent RS.
~NF23

Change to read:
Assay—Proceed as directed in the Assay under Nitrogen. The peak
response produced by the assay specimen exhibits a retention time
corresponding to that produced by an oxygen-helium certified stan-
dard (see under Reagents in the section Reagents, Indicators, and
Solutions)
~

the USP Oxygen–Helium RS
~NF23

and is equivalent to not more than 3.0% of oxygen when compared
to the peak response of the oxygen-helium certified standard,
~

USP Oxygen–Helium RS,
~NF23

indicating not less than 97.0%, by volume, of N2.

BRIEFING

Polyoxyl Stearyl Ether, page 1118 of PF 29(4) [July–Aug.
2003]. It is proposed to revise the name of the USP Reference Stan-
dard to reflect the chemical composition of the material.

(EMC: E. Gonikberg) RTS—40862-3

Add the following:

&Polyoxyl Stearyl Ether

Polyethylene glycol monostearyl ether [9005-00-9].

» Polyoxyl Stearyl Ether is a mixture of the mono-

stearyl ethers of mixed polyethylene glycols, the

average polymer length being equivalent to not

less than 2 and not more than 20 oxyethylene units

(nominal value). It may contain various amounts

of free stearyl alcohol and some free polyethylene

glycol.

Packaging and storage—Preserve in tight containers, and

store in a cool, dry place.

Labeling—Label it to indicate the average nominal number

of oxyethylene units.
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Change to read:

USP Reference standards h11i—USP Polyoxyl Stearyl

Ether RS.
~

USP Polyoxyl 10 Stearyl Ether RS.
~NF23

Appearance of solution—Dissolve 5.0 g of Polyoxyl

Stearyl Ether in 50.0 mL of alcohol. The solution is not

more intensely colored than a solution prepared immedi-

ately before use by mixing 12.0 mL of ferric chloride CS,

5.0 mL of cobaltous chloride CS, and 2.0 mL of cupric sul-

fate CS with dilute hydrochloric acid (10 g per L) to make

50.0 mL, and diluting 12.5 mL of this solution with dilute

hydrochloric acid (10 g per L) to make 100.0 mL. Make the

comparison by viewing the substance and the solution

downward in matched color-comparison tubes against a

white surface (see Color and Achromicity h631i).

Identification—

A: Infrared Absorption h197Fi—Use a thin film of

melted test specimen.

B: Dissolve or disperse 0.1 g in alcohol, add 10 mL of

diluted hydrochloric acid, 5 mL of barium chloride TS, and

10 mL of phosphomolybdic acid solution (1 in 10): a preci-

pitate is formed.

Acid value h401i: not more than 1.0, determined on 5.0 g.

Hydroxyl value h401i: within the ranges specified in the

table below.

Oxyethylene Units per Molecule

(Nominal Value) Hydroxyl Value

2 150–180

10 75–90

20 40–60

Iodine value h401i: not more than 2.0.

Saponification value h401i: not more than 3.0, determined

on 10.0 g.

Alkalinity—Dissolve 2.0 g of Polyoxyl Stearyl Ether in a

hot mixture of 10 mL of alcohol and 10 mL of water. Add

0.05 mL of bromothymol blue TS, and titrate with 0.1 N

hydrochloric acid to a yellow endpoint: not more than 0.5

mL of 0.1 N hydrochloric acid is required.

Water, Method I h921i: not more than 3.0%.

Limit of free ethylene oxide and dioxane—[Caution—

Ethylene oxide is toxic and flammable. Prepare these solu-

tions in a well-ventilated fume hood, using great care. Pro-

tect both hands and face by wearing polyethylene protective

gloves and an appropriate face mask. Store all solutions in

hermetic containers, and refrigerate at a temperature be-

tween 48 and 88.] [NOTE—Before using the Polyethylene

Glycol 200 in this test, remove any volatile components

from it by placing 500 mL of Polyethylene Glycol 200 in

a 1000-mL round-bottom flask, attaching the flask to a ro-

tary evaporator, and evaporating at a temperature of 608 and

under a vacuum of 10 to 20 mm Hg for 6 hours.]

Acetaldehyde solution—Prepare a solution of acetalde-

hyde in water, containing a known concentration of about

10 mg per mL. [NOTE—Prepare the Acetaldehyde solution

fresh just prior to use.]

Ethylene oxide stock solution—Fill a chilled pressure bot-

tle with liquid ethylene oxide, and store in a freezer when

not in use. Use a small piece of polyethylene film to protect

the liquid from contact with the rubber gasket. Tare a glass-

stoppered conical flask, add about 50 mL of Polyethylene

Glycol 200, and reweigh the flask. Transfer about 5 mL of

the liquid ethylene oxide to a 100-mL beaker chilled in a

mixture of sodium chloride and wet ice (1:3). Using a

gas-tight syringe that has been previously cooled to –108,

transfer about 300 mL (corresponding to about 250 mg) of

liquid ethylene oxide to the Polyethylene Glycol 200, and

swirl gently to mix. Replace the stopper, reweigh the flask,

and determine the amount of ethylene oxide absorbed by
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weight difference. Adjust the weight of the mixture with

Polyethylene Glycol 200 to 100.0 g, replace the stopper,

and swirl gently to mix. This stock solution contains about

2.5 mg of ethylene oxide per g. [NOTE—Prepare this stock

solution fresh just prior to use, and store in a refrigerator.]

Ethylene oxide solution—Tare a glass-stoppered conical

flask, and chill it in a refrigerator. Add about 35 mL of Poly-

ethylene Glycol 200, and reweigh the flask. Using a gas-

tight gas chromatographic syringe that has been chilled in

a refrigerator, transfer about 1 g of the chilled Ethylene oxide

stock solution, accurately weighed, to the tared, conical

flask. Adjust the weight of the solution with Polyethylene

Glycol 200 to 50.0 g, replace the stopper, and swirl gently

to mix. Transfer about 10 g of this solution, accurately

weighed, to a 50-mL volumetric flask. Add 30 mL of water,

and mix. Dilute with water to volume, and mix to obtain a

solution containing about 10 mg of ethylene oxide per mL.

[NOTE—Prepare this solution fresh just prior to use, and

store in a refrigerator.]

Dioxane solution—Dissolve about 1.0 g of dioxane, ac-

curately weighed, in water, and dilute quantitatively, and

stepwise if necessary, with water to obtain a solution having

a known concentration of about 0.5 mg of dioxane per mL.

Standard solution A—Transfer 0.1 mL of Ethylene oxide

solution to a 10-mL pressure headspace vial, add 0.1 mL of

Acetaldehyde solution and 0.1 mL of Dioxane solution, seal

the vial, and mix.

Standard solution B—Transfer about 1.0 g of the sub-

stance under test, accurately weighed, to another 10-mL

pressure headspace vial, add 0.1 mL of Ethylene oxide solu-

tion, 0.1 mL of Dioxane solution, and 1.0 mL of N,N-di-

methylacetamide. Seal the vial, and mix.

Test solution—Transfer about 1.0 g of the substance under

test, accurately weighed, to a 10-mL pressure headspace

vial, add 1.0 mL of N,N-dimethylacetamide and 0.2 mL of

water, seal the vial, and mix.

Chromatographic system (see Chromatography h621i)—

[NOTE—The use of a headspace apparatus that automatically

transfers a measured amount of headspace is allowed.] The

gas chromatograph is equipped with a flame-ionization de-

tector, maintained at about 2508, and a 0.32-mm 6 30-m

glass or quartz capillary column bonded with a 1.0-mm layer

of phase G1. The injection port is equipped with a split in-

jection port with a split ratio of 20:1 and is maintained at

about 1508. The column temperature is maintained at 508

for 5 minutes after injection, then programmed to increase

at the rate of 58 per minute to 1808, then at the rate of 308 per

minute to 2308 and then maintained at 2308 for 5 minutes.

Each vial is heated at a temperature of 908 for 45 minutes

before a suitable portion of its headspace is injected. The

carrier gas is helium flowing with a linear velocity of about

20 cm per second. [NOTE—If the headspace apparatus is

used, then an injection time of 12 seconds and a transfer line

temperature of 1508 are recommended.] Chromatograph the

gaseous phase of Standard solution A, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.94 for acetaldehyde and 1.0 for ethylene

oxide; the resolution, R, between acetaldehyde and ethylene

oxide is not less than 2.0; the dioxane peak is detected with a

signal-to-noise ratio of not less than 5; and the relative stan-

dard deviation for replicate injections is not more than 15%.

Procedure—Using a heated, gas-tight gas chromato-

graphic syringe, separately inject equal volumes (about 1

mL) of the gaseous headspace of Standard solution B and

the Test solution into the chromatograph, record the chroma-

tograms, and measure the areas for the major peaks: the

mean areas of the ethylene oxide and dioxane peaks in the
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chromatogram obtained from the Test solution are not great-

er than half the mean areas of the corresponding peaks in the

chromatogram obtained from Standard solution B. Calcu-

late the concentration of ethylene oxide, in mg per g, in

the portion of the substance under test taken by the formula:

ArU /[(rSWU) – (rUWS)],

in which A is the quantity, in mg, of ethylene oxide added to

Standard solution B; rU and rS are the ethylene oxide peak

responses obtained from the Test solution and Standard

solution B, respectively; and WU and WS are the weights,

in g, of the substance under test taken to prepare the Test

solution and Standard solution B, respectively: not more

than 1 mg per g is found.

Calculate the concentration of dioxane, in mg per g, in the

portion of the substance under test taken by the formula:

ADrU /5[(rSWU) – (rUWS)],

in which AD is the amount, in mg, of dioxane added to Stan-

dard solution B; rU and rS are the dioxane peak responses

obtained from the Test solution and Standard solution B, re-

spectively; and WU and WS are as defined above: not more

than 10 mg per g is found.&1S (NF22)

BRIEFING

Sesame Oil, NF 22 page 2926. Due to difficulties experienced in
procuring the System suitability solution reagents, 1,2-dilinoleoyl-
3-oleoyl- rac-glycerol (OLL) and 1,2-dilinoleoyl-3-palmitoyl-rac-
glycerol (PLL), for the test for Triglyceride composition, it is pro-
posed to make these materials available as new Reference Stan-

dards. USP Sesame Oil Related Compound A RS and USP
Sesame Oil Related Compound B RS will now replace the current
reagents OLL and PLL, respectively.

(EMC: C. Sheehan) RTS—40837-1

Add the following:

~

USP Reference standards h11i—USP Sesame Oil Re-

lated Compound A RS. USP Sesame Oil Related Compound

B RS.
~NF23

Change to read:
Triglyceride composition—

Mobile phase—Prepare a filtered and degassed mixture of ace-
tonitrile and methylene chloride (60:40). Make adjustments if
necessary (see System Suitability under Chromatography h621i).

NOTE—The fatty acid radicals are designated as linoleic (L), oleic
(O), palmitic (P), and stearic (S), and the common abbreviations
for triglycerides used are as follows: trilinolein (LLL), 1,2-dilino-
leoyl-3-oleoyl-rac-glycerol (OLL), 1,2-dilinoleoyl-3-palmitoyl-
rac-glycerol (PLL), 1,2-dioleoyl-3-linoleoyl-rac-glycerol (OOL),
1-palmitoyl-2-oleoyl-3-linoleoyl-rac-glycerol (POL), triolein
(OOO), 1-linoleoyl-2-oleoyl-3-stearoyl-rac-glycerol (SOL), and
1,2-dioleoyl-3-palmitoyl-rac-glycerol (POO).

System suitability solution—Transfer about 30 mg each of OLL
and PLL, accurately weighed, to a 10-mL volumetric flask, dis-
solve in and dilute with Mobile phase to volume, and mix.
~

Dissolve an accurately weighed quantity of USP Sesame

Oil Related Compound A RS and USP Sesame Oil Related

Compound B RS in Mobile phase to obtain a solution hav-

ing a known concentration of about 3 mg of each per mL.

[NOTE—USP Sesame Oil Related Compound A RS is OLL

and USP Sesame Oil Related Compound B RS is PLL].
~NF23

Test solution—Transfer about 200 mg of Oil, accurately
weighed, to a 10-mL volumetric flask, dilute with Mobile phase
to volume, and mix.

Chromatographic system (see Chromatography h621i)—The
chromatograph is equipped with a refractive index detector and
two 4.6-mm 6 25-cm columns in series that contain packings
L1 and are maintained at a constant temperature about 308. The
flow rate is about 1.0 mL per minute. Chromatograph the System
suitability solution, and record the peak areas as directed for Proce-
dure: the relative retention times are about 0.93 for OLL and 1.0
for PLL; the resolution, R, between OLL and PLL is not less than
1.8; the relative standard deviation for replicate injections, deter-
mined from peak areas, is not more than 1.5%; and the relative
standard deviation for replicate injections, determined from peak
area ratios of OOL to POL, is not more than 2.2%.
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Procedure—Inject about 20 mL of the Test solution into the chro-
matograph, record the chromatogram, and measure the areas for
the eight major triglyceride peaks, eluting from 0 to about 40 min-
utes, with relative retention times stated in the table below and in
the order specified. Calculate the percentage of each of these trigly-
cerides in the portion of Oil taken by the formula:

100(A/B),

in which A is the peak area for each individual triglyceride; and B is
the sum of the areas of all the peaks, excluding the solvent peak.

Triglyceride Relative Retention Time Composition (%)

LLL 0.55 7.0 to 19.0
OLL 0.65 13.0 to 30.0
PLL 0.69 5.0 to 9.0
OOL 0.77 14.0 to 25.0
POL 0.82 8.0 to 16.0
OOO 0.93 5.0 to 14.0
SOL 0.97 2.0 to 8.0
POO 1.0 2.0 to 8.0

BRIEFING

Sodium Stearyl Fumarate, NF 22 page 2934. It is proposed to
increase the volume of chloroform added in the Assay from 1 mL to
10 mL. This is due to reports received that the sodium stearyl sul-
fate sample did not dissolve completely in 1 mL of chloroform and
20 mL of glacial acetic acid as specified in the monograph.

(EMC: D. Bempong) RTS—40750-1

Change to read:
Assay—Transfer about 250 mg of Sodium Stearyl Fumarate, ac-
curately weighed, to a 50-mL conical flask, mix with 1 mL
~

10 mL
~NF23

of chloroform, and add 20 mL of glacial acetic acid to dissolve.
Add quinaldine red TS, and titrate with 0.1 N perchloric acid
VS. Each mL of 0.1 N perchloric acid is equivalent to 39.05 mg
of C22H39NaO4.

BRIEFING

Sodium Sulfite, page 2007 of PF 28(6) [Nov.–Dec. 2002]. This
new monograph, which previously appeared in Pharmacopeial
Previews, is now forwarded to In-Process Revision.

(EMC: E. Gonikberg) RTS—40862-2

Add the following:

~Sodium Sulfite

Na2SO3 126.0 [7757-83-7].

» Sodium Sulfite contains not less than 95.0 per-

cent and not more than 100.5 percent of Na2SO3.

Packaging and storage—Preserve in tight containers.

Store at room temperature.

Identification—

A: Dissolve 5 g of Sodium Sulfite in 100 mL of water:

the pH of the solution is between 8.0 and 10.0. [NOTE—Re-

serve portions of the solution so obtained for use in Identi-

fication test B and in the test for Color and clarity of

solution.]

B: To 5 mL of the solution from Identification test A,

add 0.5 mL of iodine TS: the solution is colorless and it

meets the requirements of the barium chloride test for Sul-

fate h191i.

C: It meets the requirements of the pyroantimonate pre-

cipitate test for Sodium h191i.

Color and clarity of solution—Examine the solution pre-

pared for Identification test A: the solution is clear and col-

orless.

Heavy metals, Method I h231i: 10 mg per g, the Test Prep-

aration being prepared as follows. To 8.0 g of Sodium Sul-

fite add 25 mL of water. Shake until mostly dissolved, and
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slowly and carefully add 15 mL of hydrochloric acid. Heat

to boiling. Cool, and dilute with water to 100.0 mL. Use a

25-mL portion.

Limit of iron—

Standard solution—Immediately before use, dilute 1 vol-

ume of Standard Iron Solution, prepared as directed under

Iron h241i, to 10 mL with water. [NOTE—This solution con-

tains the equivalent of 1 mg of iron per mL.]

Test solution—To 10.0 g of Sodium Sulfite add 25 mL of

water. Shake until mostly dissolved, and carefully and

slowly add 15 mL of hydrochloric acid. Heat to boiling.

Cool, and dilute with water to 100.0 mL. Use a 10-mL por-

tion.

Procedure—To the Standard solution and the Test solu-

tion separately add 2 mL of a citric acid solution having a

concentration of 200 g per liter, and then add 0.1 mL of thio-

glycolic acid. Mix, make alkaline with stronger ammonia

water, and dilute with water to 20 mL. Allow to stand for

5 minutes. Any pink color in the Test solution is not more

intense than that in the Standard solution: not more than 10

mg per g is found.

Limit of selenium—

Selenium standard solution—[Caution—Selenium is

toxic; handle it with care.] Dissolve about 0.1 g of metallic

selenium, accurately weighed, in 2 mL of nitric acid. Eva-

porate to dryness, add 2 mL of water, and evaporate to dry-

ness. Repeat the addition of water and the evaporation to

dryness three more times. Dissolve the residue so obtained

in 50 mL of diluted hydrochloric acid, transfer to a 1000-mL

volumetric flask, dilute with diluted hydrochloric acid to

volume, and mix to obtain a solution having a known con-

centration of about 100 mg of selenium per mL.

Procedure—Prepare a test solution as follows. To 3.0 g of

Sodium Sulfite add 10 mL of formaldehyde TS, and slowly

and carefully add 2 mL of hydrochloric acid. Heat in a water

bath for 20 minutes. In parallel prepare a Standard solution

as follows. To 1.0 g of Sodium Sulfite add 0.2 mL of Sele-

nium standard solution and 10 mL of formaldehyde TS, and

slowly and carefully add 2 mL of hydrochloric acid. Heat in

a water bath for 20 minutes. Any pink color in the test solu-

tion is not more intense than that in the Standard solution:

not more than 10 mg per g is found.

Limit of thiosulfates—To 2.0 g of Sodium Sulfite add 100

mL of water. Shake to dissolve, and add 10 mL of formal-

dehyde TS and 10 mL of acetic acid. Allow to stand for 5

minutes. Add 0.5 mL of starch TS and titrate with 0.1 N io-

dine VS. Perform a blank determination (see Residual Titra-

tions under Titrimetry h541i), and note the difference in

volumes required: the difference is not more than 0.15 mL

(0.1%).

Limit of zinc—

Zinc standard stock solution—Prepare a solution contain-

ing 1 mL of acetic acid and the amount of zinc sulfate

equivalent of 0.440 g of ZnSO4 � 7H2O in 100.0 mL of

water. [NOTE—This solution contains the equivalent of

1000 mg of Zn per mL.]
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Zinc standard solutions—Dilute a volume of the Zinc

standard stock solution quantitatively, and stepwise if

necessary, with water to obtain a solution having a known

concentration of about 25 mg of zinc per mL. Transfer 1.0-

mL, 2.0-mL, and 4.0-mL portions of this solution to sepa-

rate 100-mL volumetric flasks. Dilute the contents of each

flask with water to volume, and mix to obtain solutions hav-

ing known concentrations of about 0.25 mg of zinc per mL,

0.5 mg of zinc per mL, and 1.0 mg of zinc per mL, respec-

tively.

Test solution—To 10.0 g of Sodium Sulfite add 25 mL of

water. Shake until mostly dissolved, and carefully and

slowly add 15 mL of hydrochloric acid. Heat to boiling.

Cool, and dilute with water to 100.0 mL. Transfer 2.0 mL

of this solution to a 10-mL volumetric flask, dilute with

water to volume, and mix.

Procedure—Concomitantly determine the absorbances of

the Zinc standard solutions and the Test solution at the zinc

emission line at 213.9 nm with an atomic absorption spec-

trophotometer (see Spectrophotometry and Light-Scattering

h851i), equipped with a zinc hollow-cathode lamp and an

air–acetylene flame. Plot the absorbances of the Zinc stan-

dard solutions versus concentration of zinc, in mg per mL,

and draw the straight line best fitting the plotted points.

From the graph so obtained, determine the concentration

of zinc, in mg per mL, in the Test solution: not more than

25 mg per g is found.

Assay—Transfer about 250 mg of Sodium Sulfite, ac-

curately weighed, to a 500-mL beaker, add 50.0 mL of

0.1 N iodine VS, and shake to dissolve. Add 1 mL of starch

TS, and titrate with 0.1 N sodium thiosulfate VS to a clear

endpoint. Perform a blank determination (see Residual Ti-

trations under Titrimetry h541i), and make any necessary

correction. Each mL of 0.1 N sodium thiosulfate is equiva-

lent to 6.30 mg of Na2SO3.~NF23

BRIEFING

Sodium Tartrate. Because there is no existing NF monograph
for this excipient, a new monograph is being proposed. This new
monograph is based on the Sodium Tartrate monograph in the
Food Chemicals Codex Vand related monographs from the 7th Ses-
sion of the Joint FAO/WHO Expert Committee on Food Additives.

(EMC: K. Russo) RTS—40209-4

Add the following:

~Sodium Tartrate

C4H4Na2O6 � 2H2O 230.08

Disodium L-tartrate.

Disodium (+)-2,3-dihydroxybutanedioic acid [868-18-

8].

» Sodium Tartrate contains not less than 99.0 per-

cent and not more than 100.5 percent of

C4H4Na2O6 � 2H2O, calculated on the dried basis.

Packaging and storage—Store in a tight container.

Identification—

A: Responds to the tests for Sodium h191i.

B: Responds to the tests for Tartrate h191i.

pH h791i: between 7 and 9 (1 in 10 solution).

Loss on drying h731i—Dry it at 1508 for 3 hours: it loses

between 14.0% and 17.0% of its weight.

Heavy metals, Method I h231i: 0.002%.

Limit of oxalate—Dissolve 1.0 g of Sodium Tartrate in 10

mL of water, then add 5 drops of diluted acetic acid and 2

mL of calcium chloride TS: no turbidity develops within 1

hour. Not more than 0.1% is found.
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Assay—Transfer about 250 mg of Sodium Tartrate, ac-

curately weighed and previously dried at 1508 for 3 hours,

to a 250-mL beaker, and dissolve by stirring and heating to

near the boiling point in 150 mL of acetic acid. Cool the

solution to room temperature. Titrate with 0.1 N perchloric

acid VS (in glacial acetic acid), determining the endpoint

potentiometrically. Perform a blank determination, and

make any necessary adjustments (see Titrimetry h541i).

Each mL of 0.1 N perchloric acid is equivalent to 9.703

mg of C4H4Na2O6.~NF23

BRIEFING

Succinic Acid. Because there is no existing NF monograph for
this excipient, a new monograph is being proposed. This new
monograph is based on the Succinic Acid monograph in the Food
Chemicals Codex V.

(EMC: K. Russo) RTS—40209-3

Add the following:

~Succinic Acid

C4H6O4 118.09

Butanedioic acid [110-15-6].

» Succinic Acid contains not less than 99.0 per-

cent and not more then 100.5 percent of C4H6O4.

Packaging and storage—Store in a well-closed container.

Identification—Place a drop of a saturated solution of the

sample in a micro test tube, and add a drop of ammonium

chloride solution (0.5 in 100) and several mg of zinc pow-

der. Cover the mouth of the tube with a disk of filter paper

moistened with a solution in hexane containing p-dimethy-

laminobenzaldehyde (5 in 100) and trichloroacetic acid (20

in 100). Heat with a small flame for about 1 minute: a pink

to red-violet stain appears on the paper.

Melting range h741i: between 185.0 and 190.0.

Residue on ignition h281i: not more than 0.025%.

Heavy metals, Method I h231i: 0.002%.

Assay—Dissolve about 250 mg, accurately weighed, in 25

mL of carbon dioxide-free water. Add 2 drops of phe-

nolphthalein TS and titrate with 0.1 N sodium hydroxide

VS to the production of a permanent pink color. Each mL

of 0.1 N sodium hydroxide is equivalent to 5.905 mg of

C4H6O4.~NF23
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GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

BRIEFING

h11iReference Standards,USP 27 page 2111, the Fifth Interim
Revision Announcement on page 1395 of PF 29(5) [Sept.–Oct.
2003], the Sixth Interim Revision Announcement on page 1815
of PF 29(6) [Nov.–Dec. 2003], the First Interim Revision An-
nouncement on page 31 of PF 30(1) [Jan.–Feb. 2004], page
5180 of PF 23(6) [Nov.–Dec. 1997], page 6925 of PF 24(5)
[Aug.–Sept. 1998], page 8222 of PF 25(3) [May–June 1999], page
8561 of PF 25(4) [July–Aug. 1999], page 8893 of PF 25(5) [Sept.–
Oct. 1999], page 218 of PF 26(1) [Jan.–Feb. 2000], page 471 of PF
26(2) [Mar.–Apr. 2000], page 793 of PF 26(3) [May–June 2000],
page 1101 of PF 26(4) [July–Aug. 2000], page 1369 of PF 26(5)
[Sept.–Oct. 2000], page 1832 of PF 27(1) [Jan.–Feb. 2001], page
2268 of PF 27(2) [Mar.–Apr. 2001], page 2806 of PF 27(4) [July–
Aug. 2001], page 3071 of PF 27(5) [Sept.–Oct. 2001], page 3348
of PF 27(6) [Nov.–Dec. 2001], page 433 of PF 28(2) [Mar.–Apr.
2002], page 839 of PF 28(3) [May–June 2002], page 1224 of PF
28(4) [July–Aug. 2002], page 1468 of PF 28(5) [Sept.–Oct. 2002],
page 1913 of PF 28(6) [Nov.–Dec. 2002], page 163 of PF 29(1)
[Jan.–Feb. 2003], page 483 of PF 29(2) [Mar.–Apr. 2003], page
710 of PF 29(3) [May–June 2003], page 1137 of PF 29(4)
[July–Aug. 2003], page 1601 of PF 29(5) [Sept.–Oct. 2003], page
2022 of PF 29(6) [Nov.–Dec. 2003], and page 211 of PF 30(1)
[Jan.–Feb. 2004].

(HDQ) RTS—40629-4; 40629-5; 40629-7; 40629-8; 40629-
9; 40864-1; 38283-2; 40861-1; 40773-9; 40773-10; 40837-1

Change to read:
USP a-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-
butane RS—
~

(NAME CHANGE) See USP Propoxyphene Related Compound B
RS.

~USP28

Add the following:

~

USP Air–Helium RS.
~USP28

Add the following:

~

USP Alcohol RS—Do not dry.
~USP28

Add the following:

~

USP Dehydrated Alcohol RS—Do not dry.
~USP28

Add the following:

~

USP Anecortave Acetate RS.
~USP28

Add the following:

~

USP Anecortave Acetate Related Compound A

RS.
~USP28

Add the following:

~

USP Cellulose Acetate Butyrate RS—USP Cellaburate

RS—Dry a portion at 1058 for 1 hour before using. Keep

container tightly closed. Protect from light, and store in a

cold place.
~USP28

Add the following:

~

USP L-Fluorodopa RS.
~USP28

Add the following:

~

USP Lycopene RS—[To come.]
~USP28

Add the following:

~

USP Methylphenidate Related Compound B RS

[ (R* , S*) methy l a -pheny l -2 -p ipe r id ineace ta t e

hydroch lor ide ] (C14H19NO2 � HCl 269.77)—

[To come.]
~USP28

Add the following:

~

USP Methylphenidate Related Compound C RS

[(R*,S*) a-phenyl-2-piperidineacetic acid hydrochloride]

(C13H17NO2 � HCl 255.74)—[To come.]
~USP28

Add the following:

&USP Methylphenidate Related Compound D RS

[(R*,R*) a-phenyl-2-piperidineacetic acid hydrochloride]

(C13H17NO2 � HCl 255.74)—[To come.]
~USP28

Add the following:

~

USP Methylphenidate Related Compound E RS

[(R*,S*) a-phenyl-2-piperidineacetamide hydrochloride]

(C13H18NO2 � HCl 254.76)—[To come.]
~USP28
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Add the following:

~

USP Methylphenidate Related Compound F RS

[(R*,R*) a-phenyl-2-piperidineacetamide hydrochloride]

(C13H18NO2 � HCl 254.76)—[To come.]
~USP28

Add the following:

~

USPMethylphenidate Related Compound G RS [Ethyl

a - p h e ny l - 2 - p i p e r i d i n e a c e t a t e h yd r o c h l o r i d e ]

(C15H21NO2 � HCl 283.79)—[To come.]
~USP28

Add the following:

~

USP Methylphenidate Related Compound H RS

[a-phenyl-2-pyridylacetamide] (C13H12N2O 212.25)—

[To come.]
~USP28

Add the following:

~

USP Nitrogen RS—[To come.]
~USP28

Add the following:

~

USP Nitrous Oxide RS—[To come.]
~USP28

Add the following:

~

USP Oxygen–Helium RS—[To come.]
~USP28

Change to read:

&USP Polyoxyl
~

10
~USP28 Stearyl Ether RS.&1S (USP27)

Add the following:

~

USP Propoxyphene Related Compound B RS (C21H27

NO2 325.45)—Do not dry before using. Keep container

tightly closed and protected from light.
~USP28

Add the following:

~

USP Cultured Rat Pheochromocytoma Reference

Pictographs—[To come.]
~USP28

Add the following:

~

USP Saccharin Calcium RS—Dry at 1058 for 2 hours

before using.
~USP28

Add the following:

~

USP Saccharin Sodium RS—Dry at 1058 for 2 hours

before using.
~USP28

Add the following:

~

USP Sesame Oil Related Compound A RS—

[To come.]
~USP28

Add the following:

~

USP Sesame Oil Related Compound B RS—

[To come.]
~USP28

Add the following:

~

USP Tomato Extract Containing Lycopene RS—

[To come.]
~USP28

Chemical Tests and Assays

LIMIT TESTS

BRIEFING

h231i Heavy Metals, USP 27 page 2204 and page 217 of PF
30(1) [Jan.–Feb. 2004]. On the basis of comments received, it is
proposed that, when necessary, the adjustment of the pH can be
made using a pH meter or short-range pH indicator paper.

(PA4: H. Pappa) RTS—40683-1; 40815-1

Change to read:

Method I

pH 3.5 Acetate Buffer—Dissolve 25.0 g of ammonium acetate
in 25 mL of water, and add 38.0 mL of 6 N hydrochloric acid. Ad-
just, if necessary, with 6 N ammonium hydroxide or 6 N hydro-
chloric acid to a pH of 3.5, dilute with water to 100 mL, and mix.

Standard Preparation—Into a 50-mL color-comparison tube
pipet 2 mL of Standard Lead Solution (20 mg of Pb), and dilute
with water to 25 mL. Adjust
~

Using a pH meter or short-range pH indicator paper as ex-

ternal indicator, adjust
~USP28

with 1 N acetic acid or 6 N ammonium hydroxide to a pH between
3.0 and 4.0, using short-range pH indicator paper as external indi-
cator,
~

~USP28

dilute with water to 40 mL, and mix.
Test Preparation—Into a 50-mL color-comparison tube place

25 mL of the solution prepared for the test as directed in the indi-
vidual monograph; or, using the designated volume of acid where
specified in the individual monograph, dissolve and dilute with
water to 25 mL the quantity, in g, of the substance to be tested,
as calculated by the formula:
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2.0/(1000L),

in which L is the Heavy metals limit, in percentage. Adjust
~

as a percentage. Using a pH meter or short-range pH indi-

cator paper as external indicator, adjust
~USP28

with 1 N acetic acid or 6 N ammonium hydroxide to a pH between
3.0 and 4.0, using short-range pH indicator paper as external indi-
cator,
~

~USP28

dilute with water to 40 mL, and mix.
Monitor Preparation—Into a third 50-mL color-comparison

tube place 25 mL of a solution prepared as directed for Test Prep-
aration, and add 2.0 mL of Standard Lead Solution. Adjust
~

Using a pH meter or short-range pH indicator paper as ex-

ternal indicator, adjust
~USP28

with 1 N acetic acid or 6 N ammonium hydroxide to a pH between
3.0 and 4.0, using short-range pH indicator paper as external indi-
cator,
~

~USP28

dilute with water to 40 mL, and mix.
Procedure—To each of the three tubes containing the Standard

Preparation, the Test Preparation, and the Monitor Preparation,
add 2 mL of pH 3.5 Acetate Buffer, then add 1.2 mL of thioaceta-
mide-glycerin base TS, dilute with water to 50 mL, mix, allow to
stand for 2 minutes, and view downward over a white surface*: the
color of the solution from the Test Preparation is not darker than
that of the solution from the Standard Preparation, and the inten-
sity of the color of the
~

the color of the solution from the
~USP28

Monitor Preparation is equal to or greater
~

darker
~USP28

than that of the
~

solution from the
~USP28

Standard Preparation. [NOTE—If the color of the Monitor Prepa-
ration is lighter than that of the Standard Preparation, useMethod
II instead of Method I for the substance being tested.]

Change to read:

Method II

pH 3.5 Acetate Buffer—Prepare as directed under Method I.
Standard Preparation—Prepare as directed under Method I.

~

Pipet 4 mL of the Standard Lead Solution into a suitable

test tube, and add 10 mL of 6 N hydrocloric acid.
~USP28

Test Preparation—Use a quantity, in g, of the substance to be
tested as calculated by the formula:

2.0/(1000L),

~

4.0/(1000L),
~USP28

in which L is the Heavy metals limit, in
~

as a
~USP28

percentage. Transfer the weighed quantity of the substance to a
suitable crucible, add sufficient sulfuric acid to wet the substance,
and carefully ignite at a low temperature until thoroughly charred.
(The crucible may be loosely covered with a suitable lid during the
charring.) Add to the carbonized mass 2 mL of nitric acid and 5
drops of sulfuric acid, and heat cautiously until white fumes no
longer are evolved. Ignite, preferably in a muffle furnace, at 5008
to 6008, until the carbon is completely burned off
~

(no longer than 2 hours). If carbon remains, allow the resi-

due to cool, add a few drops of sulfuric acid, evaporate, and

ignite again.
~USP28

Cool, add 4 mL
~

5 mL
~USP28

of 6 N hydrochloric acid, cover,
~

and
~USP28

digest on a steam bath for 15 minutes, uncover, and slowly evapo-
rate on a steam bath to dryness. Moisten the residue with 1 drop of
hydrochloric acid, add 10 mL of hot water, and digest for 2 min-
utes. Add 6 N ammonium hydroxide dropwise, until the solution is
just alkaline to litmus paper, dilute with water to 25 mL, and adjust
with 1 N acetic acid to a pH between 3.0 and 4.0, using short-range
pH indicator paper as external indicator. Filter if necessary, rinse
the crucible and the filter with 10 mL of water, combine the filtrate
and rinsing in a 50-mL color-comparison tube, dilute with water to
40 mL, and mix.
~

10 minutes. Cool, and quantitatively transfer the solution

to a test tube. Rinse the crucible with a second 5-mL portion

of 6 N hydrochloric acid, and transfer the rinsing to the test

tube.

Monitor Preparation—Pipet 4 mL of the Standard Lead

Solution into a crucible identical to that used for the Test

Preparation and containing a quantity of the substance un-

der test that is equal to 10% of the amount required for the

Test Preparation. Evaporate on a steam bath to dryness.

Ignite at the same time, in the same muffle furnace, and un-

der the same conditions used for the Test Preparation. Cool,

add 5 mL of 6 N hydrochloric acid, cover, and digest on a

steam bath for 10 minutes. Cool, and quantitatively transfer

to a test tube. Rinse the crucible with a second 5-mL portion

of 6 N hydrochloric acid, and transfer the rinsing to the test

tube.
~USP28

Procedure—To
~

Adjust the solution in
~USP28

each of the tubes containing the Standard Preparation, and
~

~USP28

the Test Preparation,

* In those countries or jurisdictions where thioacetamide cannot be used,
add 10 mL of freshly prepared hydrogen sulfide TS to each of the tubes,
mix, allow to stand for 5 minutes, and view downward over a white surface.
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~

and the Monitor Preparation with ammonium hydroxide,

added cautiously and dropwise, to a pH of 9. Cool, and ad-

just with glacial acetic acid, added dropwise, to a pH of 8,

and then add 0.5 mL in excess. Using a pH meter or short-

range pH indicator paper as external indicator, check the pH,

and adjust, if necessary, with 1 N acetic acid or 6 N ammo-

nium hydroxide to a pH between 3.0 and 4.0. Filter, if neces-

sary, washing the filter with a few mL of water, into a 50-mL

color-comparison tube, and then dilute with water to 40

mL.
~USP28

Add 2 mL of pH 3.5 Acetate Buffer, then add 1.2 mL of thioaceta-
mide-glycerin base TS, dilute with water to 50 mL, mix, allow to
stand for 2 minutes, and view downward over a white surface*: the
color of the solution from the Test Preparation is not darker than
that of the solution from the Standard Preparation,
~

and the color of the solution from theMonitor Preparation

is equal to or darker than that of the solution from the Stan-

dard Preparation. [NOTE—If the color of the solution from

the Monitor Preparation is lighter than that of the solution

from the Standard Preparation, proceed as directed for

Method III for the substance being tested.]
~USP28

Change to read:

Method III

pH 3.5 Acetate Buffer—Prepare as directed under Method I.
Standard Preparation—Transfer a mixture of 8 mL of sulfuric

acid and 10 mL of nitric acid to a clean, dry, 100-mL Kjeldahl
flask, and add a further volume of nitric acid equal to the incremen-
tal volume of nitric acid added to the Test Preparation. Heat the
solution to the production of dense, white fumes, cool, cautiously
add 10 mL of water and, if hydrogen peroxide was used in treating
the Test Preparation, add a volume of 30 percent hydrogen perox-
ide equal to that used for the substance being tested, and boil gently
to the production of dense, white fumes. Again cool, cautiously
add 5 mL of water, mix, and boil gently to the production of dense,
white fumes and to a volume of 2 to 3 mL. Cool, dilute cautiously
with a few mL of water, add 2.0 mL of Standard Lead Solution (20
mg of Pb), and mix. Transfer to a 50-mL color-comparison tube,
rinse the flask with water, adding the rinsing to the tube until the
volume is 25 mL, and mix.
Test Preparation—

~

Unless otherwise indicated in the individual monograph,

use a quantity, in g, of the substance to be tested as calcu-

lated by the formula:

2.0/(1000L),

in which L is the Heavy metals limit, as a percentage.
~USP28

If the substance is a solid—Transfer the
~

weighed
~USP28

quantity of the test substance specified in the individual mono-
graph
~

~USP28

to a clean, dry, 100-mL Kjeldahl flask. [NOTE—A 300-mL flask
may be used if the reaction foams excessively.] Clamp the flask
at an angle of 458, and add a sufficient quantity of a mixture of
8 mL of sulfuric acid and 10 mL of nitric acid to moisten the sub-
stance thoroughly. Warm gently until the reaction commences, al-
low the reaction to subside, and add additional portions of the same
acid mixture, heating after each addition, until a total of 18 mL of
the acid mixture has been added. Increase the amount of heat, and
boil gently until the solution darkens. Cool, add 2 mL of nitric acid,
and heat again until the solution darkens. Continue the heating, fol-
lowed by addition of nitric acid until no further darkening occurs,
then heat strongly to the production of dense, white fumes. Cool,
cautiously add 5 mL of water, boil gently to the production of
dense, white fumes, and continue heating until the volume is re-
duced to a few mL. Cool, cautiously add 5 mL of water, and ex-
amine the color of the solution. If the color is yellow, cautiously
add 1 mL of 30 percent hydrogen peroxide, and again evaporate
to the production of dense, white fumes and a volume of 2 to 3
mL. If the solution is still yellow in color, repeat the addition of
5 mL of water and the peroxide treatment. Cool, dilute cautiously
with a few mL of water, and rinse into a 50-mL color-comparison
tube, taking care that the combined volume does not exceed 25 mL.

If the substance is a liquid—Transfer the
~

weighed
~USP28

quantity of the test substance specified in the individual mono-
graph
~

~USP28

to a clean, dry, 100-mL Kjeldahl flask. [NOTE—A 300-mL flask
may be used if the reaction foams excessively.] Clamp the flask
at an angle of 458, and cautiously add a few mL of a mixture of
8 mL of sulfuric acid and 10 mL of nitric acid. Warm gently until
the reaction commences, allow the reaction to subside, and proceed
as directed for If the substance is a solid, beginning with ‘‘add ad-
ditional portions of the same acid mixture.’’

~

Monitor Preparation—Proceed with the digestion

using the same amount of sample and the same procedure

as directed in the Test Preparation until the step ‘‘Cool, di-

lute cautiously with a few mL of water.’’ Add 2.0 mL of

Lead Standard Solution (20 mg of lead), and mix. Transfer

to a 50-mL color comparison tube, rinse the flask with

water, adding the rinsing to the tube until the volume is

25 mL, and mix.
~USP28

Procedure—Treat the Test Preparation, the Standard Prepara-
tion
~

and the Monitor Preparation
~USP28

as follows: Adjust
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~

Using a pH meter or short-range pH indicator paper as ex-

ternal indicator, adjust
~USP28

the solution to a pH between 3.0 and 4.0, using short-range pH in-
dicator paper as external indicator,
~

~USP28

with ammonium hydroxide (a dilute ammonia solution may be
used, if desired, as the specified range is approached), dilute with
water to 40 mL, and mix.
To each tube add 2 mL of pH 3.5 Acetate Buffer, then add 1.2 mL

of thioacetamide-glycerin base TS, dilute with water to 50 mL,
mix, allow to stand for 2 minutes, and view downward over a white
surface*: the color of the Test Preparation is not darker than that of
the Standard Preparation,
~

and the color of theMonitor Preparation is equal to or dar-

ker than that of the Standard Preparation.
~USP28

Physical Tests and
Determinations

BRIEFING

h611i Alcohol Determination, USP 27 page 2270 and page
1606 of PF 29(5) [Sept.–Oct. 2003]. On the basis of comments re-
ceived, the previously published proposal for the Test Preparation
and the Standard Preparation underMethod II is modified to allow
for the preparation of an alternative internal standard solution in-
stead of using the USP Alcohol Determination—Acetonitrile RS.

(PA2: H. Pappa) RTS—40736-1

Change to read:

METHOD II—GAS-LIQUID
CHROMATOGRAPHIC METHOD

Method II is to be used where specified in the individual mono-
graph. For a discussion of the principles upon which it is based, see
Gas Chromatography under Chromatography h621i.

~

USP Reference Standards—USP Alcohol Determina-

tion—Acetonitrile RS. USP Alcohol Determination—Alco-

hol RS.
~USP28

Apparatus—Under typical conditions, use a gas chromato-
graph equipped with a flame-ionization detector and a 1.8-m 6
4-mm (ID) glass column packed with 100- to 120-mesh chromato-
graphic column packing No. S3, using nitrogen or helium as the
carrier. Prior to use, condition the column overnight at 2358 with
a slow flow of carrier gas. The column is maintained at 1208, and

the injection port and detector are maintained at 2108. Adjust the
carrier flow and temperature so that acetonitrile, the internal stan-
dard, elutes in 5 to 10 minutes.
Solutions—
Standard Solution—Dilute 5.0 mL of dehydrated alcohol with

water to 250 mL.
Internal Standard Solution—Dilute 5.0 mL of acetonitrile with

water to 250 mL.
~

~USP28

Test Stock Preparation—Dilute the specimen under examination
stepwise with water to obtain a solution containing approximately
2% (v/v) of alcohol.
Test Preparation—Pipet 10 mL each of the Test Solution and the

Internal Standard Solution into a 100-mL
~

5 mL each of the Test Stock Preparation and the USP Al-

cohol Determination—Acetonitrile RS [NOTE—Alterna-

tively, a 2% aqueous solution of acetonitrile of suitable

quality may be used as the internal standard solution.] into

a 50-mL
~USP28

volumetric flask, and dilute with water to volume.
Standard Preparation—Pipet 10 mL each of the Standard Solu-

tion and the Internal Standard Solution into a 100-mL
~

5 mL each of the USP Alcohol Determination—Alcohol

RS and the USP Alcohol Determination—Acetonitrile RS

[NOTE—Alternatively, a 2% aqueous solution of acetonitrile

of suitable quality may be used as the internal standard solu-

tion.] into a 50-mL
~USP28

volumetric flask, dilute with water to volume, and mix.
Procedure—Inject about 5 mL each of Test Preparation and

Standard Preparation, in duplicate, into the gas chromatograph,
record the chromatograms, and determine the peak response ratios.
Calculate the percentage of alcohol (v/v) in the specimen under test
according to the formula:

2RUD /RS,

~

CD(RU /RS),~USP28

in which
~

C is the labeled concentration of USPAlcohol Determina-

tion—Alcohol RS;
~USP28

D is the dilution factor (the ratio of the volume of the Test Stock
Preparation to the volume of the specimen taken); and RU and RS

are the peak response ratios obtained for the Test Preparation and
the Standard Preparation, respectively.
System Suitability Test—In a suitable chromatogram, the reso-

lution factor, R, is not less than 2; the tailing factor of the alcohol
peak is not greater than 1.5; and six replicate injections of the Stan-
dard Preparation show a relative standard deviation of not more
than 2.0% in the ratio of the peak of alcohol to the peak of the in-
ternal standard.
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BRIEFING

h621i Chromatography, USP 27 page 2272 and page 228 of
PF 30(1) [Jan.–Feb. 2004]. On the basis of comments received,
it is proposed to revise the section on Thin-Layer Chromatography
in order to update the text in accordance with current technology.

(PA4: H. Pappa) RTS—40633-1

Change to read:

INTRODUCTION

This chapter defines the terms and procedures used in
chromatography and provides general information. Specific re-
quirements for chromatographic tests and assays of
~

procedures for
~USP28

drug substances and dosage forms, including adsorbent and devel-
oping solvents, are given in the individual monographs.
Chromatography is defined as a procedure by which solutes are

separated by a dynamic differential migration process in a system
consisting of two or more phases, one of which moves continu-
ously in a given direction and in which the individual substances
exhibit different mobilities by reason of differences in adsorption,
partition, solubility, vapor pressure, molecular size, or ionic charge
density. The individual substances thus obtained
~

separated
~USP28

can be identified or determined by analytical methods.
~

procedures.
~USP28

The general chromatographic technique requires that a solute
undergo distribution between two phases, one of them fixed (sta-
tionary phase), the other moving (mobile phase). It is the mobile
phase that transfers the solute through the medium until it even-
tually emerges separated from other solutes that are eluted earlier
or later. Generally, the solute is transported through the separation
medium by means of a flowing stream of a liquid or a gaseous sol-
vent known as the ‘‘eluant.’’ The stationary phase may act through
adsorption, as in the case of adsorbents such as activated alumina ,
silica gel, and ion-exchange resins,
~

and silica gel,
~USP28

or it may act by dissolving the solute, thus partitioning the latter
between the stationary and mobile phases. In the latter process, a
liquid coating held on an inert support serves as the stationary
phase.
~

In the latter process, a liquid coated onto an inert support,

or chemically bonded onto silica gel, or directly onto the

wall of a fused silica capillary, serves as the stationary

phase.
~USP28

Partitioning is the predominant mechanism of separation in gas-liq-
uid chromatography, paper chromatography, and forms of column
chromatography
~

and thin-layer chromatography
~USP28

designated as liquid-liquid chromatography.
~

separation.
~USP28

In practice, separations frequently result from a combination of ad-
sorption and partitioning effects.

~

Other separation principles include ion exchange, ion pair

formation, size exclusion, hydrophobic interaction, and

chiral recognition.
~USP28

The types of chromatography useful in qualitative and quantita-
tive analysis that are employed in the USP tests and assays
~

procedures
~USP28

are column, gas, paper, thin-layer,
~

(including high-performance thin-layer chromatogra-

phy),
~USP28

and pressurized liquid chromatography (commonly called high-
pressure or high-performance liquid chromatography). Paper and
thin-layer chromatography are ordinarily more useful for purposes
of identification, because of their convenience and simplicity. Col-
umn chromatography offers a wider choice of stationary phases
and is useful for the separation of individual compounds, in quan-
tity, from mixtures. Both gas chromatography and pressurized liq-
uid chromatography require more elaborate apparatus and usually
provide high-resolution methods that will identify and quantitate
very small amounts of material.
~

Modern high-performance thin-layer chromatography, gas

chromatography, and pressurized liquid chromatography re-

quire more elaborate apparatus but usually provide high

resolution and identify and quantitate very small amounts

of material.
~USP28

Change to read:

Use of Reference Substances in Identity Tests—In paper and
thin-layer chromatography, the ratio of the distance (this distance
being measured to the point of maximum intensity of the spot
~

or zone)
~USP28

traveled on the medium by a given compound to the distance tra-
veled by the front of the mobile phase, from the point of applica-
tion of the test substance, is designated as the RF value of the
compound. The ratio between the distances traveled by a given
compound and a reference substance is the RR value. RF values
vary with the experimental conditions, and thus identification is
best accomplished where an authentic specimen of the compound
in question is used as a reference substance on the same chromato-
gram.

For this purpose, chromatograms are prepared by applying on
the thin-layer adsorbent or on the paper in a straight line, parallel
to the edge of the chromatographic plate or paper, solutions of the
substance to be identified, the authentic specimen, and a mixture of
nearly equal amounts of the substance to be identified and the
authentic specimen. Each sample application contains approxi-
mately the same quantity by weight of material to be chromato-
graphed. If the substance to be identified and the authentic
specimen are identical, all chromatograms agree in color and RF

value and the mixed chromatogram yields a single spot; i.e., RR

is 1.0.

Change to read:

Location of Components—The spots
~

or zones
~USP28

produced by paper or thin-layer chromatography may be located
by the following: (1) direct inspection if the compounds are visible
under white or either short-wavelength (254 nm) or long-wave-
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length (360 nm) UV light, (2) inspection in white or UV light after
treatment with reagents that will make the spots visible (reagents
are most conveniently applied with an atomizer), (3) use of a Gei-
ger-Müller counter or autoradiographic techniques in the case of
the presence of radioactive substances, or (4) evidence resulting
from stimulation or inhibition of bacterial growth by the placing
of removed portions of the adsorbent and substance on inoculated
media.
~

(1) direct inspection if the compounds are visible under

white or either short-wavelength (254 nm, quenching of

fluorescence of indicator) or long-wavelength (365 nm,

self-fluorescence) UV light, (2) inspection in white or UV

light after treatment (derivatization) with reagents that will

make the substance visible (reagents are most conveniently

applied by dipping the plate into the reagent solution or

spraying such solution onto the plate with an atomizer),

(3) scanning the plate prior to or after derivatization at

any desired wavelength (in absorption or fluorescence

mode) using a scanning densitometer, (4) use of a Geiger-

Müller counter or autoradiographic techniques in the case of

the presence of radioactive substances, or (5) evidence re-

sulting from biological activity (such as stimulation or inhi-

bition of growth of microorganisms, bioluminescence, or

biochemical reactions) by the placing of removed portions

of the adsorbent and substance on inoculated media, or per-

forming biochemical tests directly on the plate by covering

the plate with, or dipping it into, a suspension of the bio-

logical test system.
~USP28

In open-column chromatography, in pressurized liquid
chromatography performed under conditions of constant flow rate,
and in gas chromatography, the retention time, t, defined as the
time elapsed between sample injection and appearance of the peak
concentration of the eluted sample zone, may be used as a para-
meter of identification. Solutions of the substance to be identified
or derivatives thereof, of the reference compound, and of a mixture
of equal amounts of these two are chromatographed successively
on the same column under the same chromatographic conditions.
Only one peak should be observed for the mixture. The ratio of the
retention times of the test substance, the reference compound, and
a mixture of these, to the retention time of an internal standard is
called the relative retention time RR and is also used frequently as a
parameter of identification.
The deviations of RR, RF, or t values measured for the test sub-

stance from the values obtained for the reference compound and
mixture should not exceed the reliability estimates determined sta-
tistically from replicate assays of the reference compound.
Chromatographic identification by these methods under given

conditions strongly indicates identity but does not constitute defi-
nitive identification. Coincidence of identity parameters under 3 to
6 different sets of chromatographic conditions (temperatures, col-
umn packings, adsorbents, eluants, developing solvents, various

chemical derivatives, etc.) increases the probability that the test
and reference substances are identical. However, many isomeric
compounds cannot be separated. Specific and pertinent chemical,
spectroscopic, or physicochemical identification of the eluted com-
ponent combined with chromatographic identity is the most valid
criterion of identification. For this purpose, the individual compo-
nents separated by chromatography may be collected for further
identification
~

or chromatographic separation may be combined with

other analytical techniques. Some of those investigations

(such as UV, IR, RAMAN, and MS) can also be made di-

rectly on the thin-layer chromatography plate.
~USP28

Change to read:

THIN-LAYER CHROMATOGRAPHY

In thin-layer chromatography, the adsorbent is a relatively thin,
uniform layer of dry, finely powdered material applied to a glass,
plastic, or metal sheet or plate, glass plates being most commonly
employed. The coated plate can be considered an ‘‘open chromato-
graphic column’’ and the separations achieved may be based upon
adsorption, partition, or a combination of both effects, depending
on the particular type of support,
~

stationary phase,
~USP28

its preparation, and its use with different solvents. Thin-layer
chromatography on ion-exchange films
~

layers
~USP28

can be used for the fractionation of polar compounds. Presumptive
identification can be effected by observation of spots
~

or zones
~USP28

of identical RF value and about equal magnitude obtained, respec-
tively, with an unknown and a reference sample chromatographed
on the same plate. A visual comparison of the size of the spots
~

or intensity of the spots or zones
~USP28

may serve for semiquantitative estimation. Quantitative measure-
ments are possible by means of densitometry , fluorescence, and
fluorescence quenching;
~

(absorbance or fluorescence measurements),
~USP28

or the spots may be carefully removed from the plate, followed by
elution with a suitable solvent and spectrophotometric measure-
ment. For two-dimensional thin-layer chromatography, the chro-
matographed plate is turned at a right angle and again
chromatographed, usually in another chamber equilibrated with a
different solvent system.
Apparatus—Acceptable apparatus and materials for thin-layer

chromatography consist of the following.
Flat glass plates of convenient size, typically 20 cm 6 20 cm.1

An aligning tray or a flat surface upon which to align and rest the
plates during the application of the adsorbent.
A storage rack to hold the prepared plates during drying and

transportation. The rack holding the plates should be kept in a de-
siccator or be capable of being sealed in order to protect the plates
from the environment after removal from the drying oven.
The adsorbent consists of finely divided adsorbent materials,

normally 5 to 40 mm in diameter, suitable for chromatography. It
can be applied directly to the glass plate or can be bonded to the

1 Commercially prepared plates may be substituted for plates prepared as
directed herein.
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plate by means of plaster of paris (hydrated calcium sulfate) [at a
ratio of 5% to 15%] or with starch paste or other binders. The for-
mer will not yield as hard a surface as will the starch, but it is not
affected by strongly oxidizing spray reagents. The adsorbent may
contain fluorescing material to aid in the visualization of spots that
absorb ultraviolet light.
A spreader, which, when moved over the glass plate, will apply

a uniform layer of adsorbent of desired thickness over the entire
surface of the plate.
A developing chamber that can accommodate one or more plates

and can be properly closed and sealed as described under Ascend-
ing Chromatography. The chamber is fitted with a plate-support
rack that supports the plates, back to back, with the lid of the cham-
ber in place.
A template (generally made of plastic) to aid in placing the test

spots at definite intervals, to mark distances as needed, and to aid in
labeling the plates.
A graduated micropipet capable of delivering 10-mL volumes.

Total volumes of test and standard solutions are specified in the
individual monograph.
A reagent sprayer that will emit a fine spray and will not itself be
attacked by the reagent.
An ultraviolet light source suitable for observations with short

(254 nm) and long (360 nm) UV wavelengths.

~

A TLC or HPTLC plate. The chromatography is generally

carried out using precoated plates or sheets (on glass, alu-

minum, or polyester support) of suitable size. It may be

necessary to clean the plates prior to separation. This can

be done by migration of, or immersion in, an appropriate

solvent. The plates may also be impregnated by procedures

such as development, immersion, or spraying. At the time of

use, the plates may be activated, if necessary, by heating in

an oven at 1208 for 20 minutes. The stationary phase of

TLC plates has an average particle size of 10–15 mm, and

that of HPTLC plates an average particle size of 5 mm. Al-

ternatively flat glass plates of convenient size, typically 20

cm 6 20 cm can be coated as described under Preparation

of Chromatographic Plates.

A suitable manual, semiautomatic, or automatic applica-

tion device can be used to ensure proper positioning of the

plate and proper transfer of the sample, with respect to vol-

ume and position, onto the plate. Alternatively, a template

can be used to guide in manually placing the test spots at

definite intervals, to mark distances as needed, and to aid

in labeling the plates. For the proper application of the solu-

tions, micropipets, microsyringes, or calibrated disposable

capillaries are recommended.

For ascending development, a chromatographic chamber

made of inert, transparent material and having the following

specifications is used: a flat bottom or twin trough, a tightly

fitted lid, and a size suitable for the plates. For horizontal

development, the chamber is provided with a reservoir for

the mobile phase, and it also contains a device for directing

the mobile phase to the stationary phase.

Devices for transfer of reagents onto the plate by spray-

ing, immersion, or exposure to vapor and devices to facili-

tate any necessary heating for visualization of the separated

spots or zones.

A UV light source suitable for observations under short

(254 nm) and long (365 nm) wavelength UV light.

A suitable device for documentation of the visualized

chromatographic result.

Procedure—Apply the prescribed volume of the test

solution and the standard solution in sufficiently small por-

tions to obtain circular spots of 2 to 5 mm in diameter (1 to 2

mm on HPTLC plates) or bands of 10 to 20 mm by 1 to 2

mm (5 to 10 mm by 0.5 to 1 mm on HPTLC plates) at an

appropriate distance from the lower edge—during

chromatography the application position must be 3 mm

(HPTLC) to 5 mm (TLC) above the level of the developing

solvent—and from the sides of the plate. Apply the solu-

tions on a line parallel to the lower edge of the plate with

an interval of at least 10 mm (5 mm on HPTLC plates) be-

tween the centers of spots or 4 mm (2 mm on HPTLC plates)

between the edges of bands, and allow to dry.

Ascending Development—Line at least one wall of the

chromatographic chamber with filter paper. Pour into the

chromatographic chamber a quantity of the mobile phase

sufficient for the size of the chamber to give, after impreg-

nation of the filter paper, a level of depth appropriate to the

dimension of the plate used. For saturation of the chromato-
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graphic chamber, close the lid, and allow the system to equi-

librate. Unless otherwise indicated, the chromatographic se-

paration is performed in a saturated chamber.

Place the plate in the chamber, ensuring that the plate is as

vertical as possible and that the spots or bands are above the

surface of the mobile phase, and close the chamber. The sta-

tionary phase faces the inside of the chamber. Remove the

plate when the mobile phase has moved over the prescribed

distance. Dry the plate, and visualize the chromatograms as

prescribed. For two-dimensional chromatography, dry the

plates after the first development, and carry out a second de-

velopment in a direction perpendicular to that of the first de-

velopment.

Horizontal Development—Introduce a sufficient quantity

of the developing solvent into the reservoir of the chamber

using a syringe or pipet. Place the plate horizontally in the

chamber, connect the mobile phase direction device accord-

ing to the manufacturer’s instructions, and close the cham-

ber. If prescribed, develop the plate starting simultaneously

at both ends. Remove the plate when the mobile phase has

moved over the distance prescribed in the monograph. Dry

the plate, and visualize the chromatograms as prescribed.

For two-dimensional chromatography, dry the plates after

the first development, and carry out a second development

in a direction perpendicular to that of the first development.

Detection—Observe the dry plate first under short-wave-

length UV light (254 nm) and then under long-wavelength

UV light (365 nm) or as stated in the monograph. If further

directed, spray, immerse, or expose the plate to vapors of the

specified reagent, heat the plate when required, observe, and

compare the test chromatogram with the standard chromato-

gram. Document the plate after each observation. Measure

and record the distance of each spot or zone from the point

of origin, and indicate for each spot or zone the wavelength

under which it was observed. Determine the RF values for

the principal spots or zones (see Glossary of Symbols).

Quantitative Measurement—Using appropriate instru-

mentation, substances separated by TLC and responding

to ultraviolet-visible (UV-Vis) irradiation prior to or after

derivatization can be determined directly on the plate. While

moving the plate or the measuring device, the plate is exam-

ined by measuring the reflectance of the incident light. Si-

milarly, fluorescence may be measured using an appropriate

optical system. Substances containing radionuclides can be

quantified in three ways: (1) directly by moving the plate

alongside a suitable counter or vice versa; (2) by cutting

the plates into strips and measuring the radioactivity on each

individual strip using a suitable counter; or (3) by scraping

off the stationary phase, dissolving it in a suitable scintilla-

tion cocktail, and measuring the radioactivity using a liquid

scintillation counter (see Radioactivity h821i).

The apparatus for direct quantitative measurement on the

plate is a densitometer that is composed of a mechanical de-

vice to move the plate or the measuring device along the x-

axis and the y-axis, a recorder, a suitable integrator or a

computer; and, for substances responding to UV-Vis irradia-

tion, a photometer with a source of light, an optical device

capable of generating monochromatic light, and a photo cell

of adequate sensitivity, all of which are used for the mea-

surement of reflectance. In the case where fluorescence is

measured, a suitable filter is also required to prevent the

light used for excitation from reaching the photo cell while

permitting the emitted light or specific portions thereof to

pass. The linearity range of the counting device must be ver-

ified.

For quantitative tests, it is necessary to apply to the plate

not less than three standard solutions of the substance to be

examined, the concentrations of which span the expected
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value in the test solution (e.g., 80%, 100%, and 120%). De-

rivatize with the prescribed reagent, if necessary, and record

the reflectance or fluorescence in the chromatograms ob-

tained. Use the measured results for the calculation of the

amount of substance in the test solution.

Preparation of Chromatographic Plates—

Apparatus—

Flat glass plates of convenient size, typically 20 cm6 20

cm.

An aligning tray or a flat surface upon which to align and

rest the plates during the application of the adsorbent.

A storage rack to hold the prepared plates during drying

and transportation. The rack holding the plates should be

kept in a desiccator or be capable of being sealed in order

to protect the plates from the environment after removal

from the drying oven.

The adsorbent consists of finely divided adsorbent mate-

rials, normally 5 to 40 mm in diameter, suitable for

chromatography. It can be applied directly to the glass plate

or can be bonded to the plate by means of plaster of Paris

(calcium sulfate hemihydrate [at a ratio of 5% to 15%]) or

with starch paste or other binders. The plaster of Paris will

not yield as hard a surface as will the starch, but it is not

affected by strongly oxidizing spray reagents. The adsorbent

may contain fluorescing material to aid in the visualization

of spots that absorb UV light.

A spreader, which, when moved over the glass plate, will

apply a uniform layer of adsorbent of desired thickness over

the entire surface of the plate.
~USP28

Procedure—[NOTE—In this procedure, use purified water that is
obtained by distillation.] Clean the
~

glass
~USP28

plates scrupulously, as by immersion in chromic acid cleansing
mixture,
~

using an appropriate cleaning solution (see Cleaning Glass

Apparatus h1051i),
~USP28

rinsing them with copious quantities of water until the water runs
off the plates without leaving any visible water or oily spots, then
dry. It is important that the plates be completely free from lint and
dust when the adsorbent is applied.

Arrange the plate or plates on the aligning tray, place a 5-6 20-
cm plate adjacent to the front edge of the first square plate and an-
other 5-6 20-cm plate adjacent to the rear edge of the last square,
and secure all of the plates so that they will not slip during the ap-
plication of the adsorbent. Position the spreader on the end plate
opposite the raised end of the aligning tray. Mix 1 part of adsorbent
with 2 parts of water (or in the ratio suggested by the supplier) by
shaking vigorously for 30 seconds in a glass-stoppered conical
flask, and transfer the slurry to the spreader. Usually 30 g of adsor-
bent and 60 mL of water are sufficient for five 20-6 20-cm plates.
Complete the application of adsorbents using plaster of Paris bin-
der within 2 minutes of the addition of the water, because thereafter
the mixture begins to harden. Draw the spreader smoothly over the
plates toward the raised end of the aligning tray, and remove the
spreader when it is on the end plate next to the raised end of the
aligning tray. (Wash away all traces of adsorbent from the spreader
immediately after use.) Allow the plates to remain undisturbed for
5 minutes, then transfer the square plates, layer side up, to the stor-
age rack, and dry at 1058 for 30 minutes. Preferably place the rack
at an angle in the drying oven to prevent the condensation of moist-
ure on the back sides of plates in the rack. When the plates are dry,
allow them to cool to room temperature, and inspect the uniformity
of the distribution and the texture of the adsorbent layer; trans-
mitted light will show uniformity of distribution, and reflected light
will show uniformity of texture. Store the satisfactory plates over
silica gel in a suitable chamber.

Place two filter-paper wicks, 18 cm in height and as wide as the
length of the developing chamber, into the chamber, add about 100
mL of the solvent (sufficient to have a depth of 5 to 10 mm at the
bottom of the chamber), seal the cover to the top of the chamber,
and allow the system to equilibrate; it is essential that the wicks
become completely wet. Alternatively, the chamber may be com-
pletely lined with filter paper. In either case, assure that the filter
paper dips into the solvent at the bottom of the chamber. Where
vapor saturation of the chamber by these methods is undesirable,
it is so indicated in the individual monograph.

Apply the test solution and the standard solution, as directed in
the individual monograph, at points about 1.5 cm apart and about 2
cm from the lower edge of the plate (the lower edge is the first part
over which the spreader moved in the application of the adsorbent
layer), and allow to dry. Avoid physical disturbance of the adsor-
bent during the spotting procedure (by the pipet or other applicator)
or when handling the plates. The template will aid in determining
the spot points and the 10- to 15-cm distance through which the
solvent front should pass.

Place a mark 10 to 15 cm above the spot point. Arrange the plate
on the supporting rack (test spots toward the bottom), and intro-
duce the rack into the developing chamber. Allow the solvent in
the chamber to reach the lower edge of the adsorbent, but do not
allow the spot points to be immersed. Put the cover in place, and
maintain the system until the solvent ascends to a point 10 to 15 cm
above the initial spots, this usually requires about 15 minutes to 1
hour. Remove the plate from the developing chamber, mark the
solvent front, air-dry the plates, and observe first under short-wave-
length UV light (254 nm) and then under long-wavelength UV
light (360 nm). Measure and record the distance of each spot from
the point of origin, and indicate for each spot the wavelength under
which it was observed. Determine the RF values for the principal
spots (see Glossary of Symbols). If further directed, spray the spots
with the reagent specified, observe, and compare the test chroma-
togram with the standard chromatogram.

Continuous Development Thin-Layer
Chromatography

In contrast to conventional thin-layer chromatography, which is
carried out in a closed tank, the continuous development or contin-
uous flow technique allows the upper end of the plate to project
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through a slot in the cover of the developing chamber. When the
developing solvent reaches the slot, continuous evaporation oc-
curs, producing a steady flow of solvent over the plate. In conven-
tional thin-layer chromatography, spot migration ceases when the
solvent reaches the top of the plate, after which the spots simply
enlarge by diffusion. In the continuous flow process, spot migra-
tion continues as long as the plate remains in the tank and the de-
veloping solvent is not exhausted.
Development may be continued for several hours after the sol-

vent reaches the top of the plate, to provide adequate migration of
the spots. Usually spots of a standard solution, a test solution, and a
mixture of equal amounts of test and standard solutions, are initi-
ally applied at a standard distance from the base of the plate. Iden-
tity of the standard and test substances is confirmed by their
migrating equal distances from the origin and by the observation
that the two substances applied as a mixture show no tendency to
separate.
A major advantage of continuous development thin-layer

chromatography stems from the greater solvent selectivity for sol-
vents of low solvent strength. Solvent strength refers to the prop-
erty of a developing solvent that causes solutes to migrate, and it is
strongly influenced by the polarity of the solvent. Increasing the
solvent strength by adding a more polar solvent causes the RF value
to increase. Solvent selectivity refers to the ability of a solvent sys-
tem to produce different RF values for closely related substances. In
conventional thin-layer chromatography, a solvent system giving
an RF value in the range of 0.3 to 0.7, but with adequate selectivity
to permit separation of the substances being examined is usually
selected. It is much easier to find solvent systems producing ade-
quate migration than to find those affording adequate selectivity.
Solvent systems of lower strength generally exhibit higher selec-

tivity, but are difficult to employ in conventional thin-layer
chromatography because they result in very little migration before
the solvent reaches the top of the plate. Migration may be in-
creased, however, by repeated drying and redevelopment of the
plate or, more conveniently, by providing means for evaporation
of solvent at the top of the plate, which results in continuous devel-
opment. Two techniques are used: continuous development and
short-bed continuous development thin-layer chromatography.
An RF value cannot be measured in continuous development

thin-layer chromatography. Substances may be compared either
by their migration distance over a fixed period of time or by com-
parison with the migration of a standard substance applied to the
plate.

CONTINUOUS DEVELOPMENT

Apparatus—Acceptable apparatus and materials for continuous
development thin-layer chromatography are the same as those de-
scribed under conventional Thin-Layer Chromatography, except as
follows.
A developing chamber is used that consists of a rectangular tank,

approximately 23 cm 6 23 cm 6 9 cm, equipped with a glass
solvent trough and a platform about 3.75 cm high to elevate the
solvent trough above the base of the tank. The chamber is fitted
with a cover having a 21- 6 6-cm slot in the front edge.
Procedure—Apply the standard solution, the test solution, and

a mixture of equal amounts of the standard solution and the test
solution to a line about 2 cm from the base of the plate. Place
the plate in the elevated empty solvent trough with the adsorbent
on the underside of the leaning plate. The adsorbent rests against a
piece of heavy (about 1 mm thick)2 filter paper measuring 20 cm6
3 cm, folded lengthwise and placed over the front edge of the tank.
Place the developing solvent in the trough; set the cover in place,
and seal all openings except where the adsorbent contacts the paper
wick. The plate extends about 1 cm beyond the top of the tank.

After the solvent reaches the top of the plate, allow development
to continue for an appropriate time. Then remove and dry the plate,
and detect the spots by suitable means.

SHORT-BED CONTINUOUS DEVELOPMENT

A major advantage of the short-bed technique derives from the
fact that solvent velocity is inversely related to bed length. Since
spot migration depends upon the total amount of solvent passing
over the plate, the short-bed permits useful migration to be ob-
tained in a reasonable time with solvent having very low solvent
strength. Lower diffusion in solvents of low solvent strength pro-
duces smaller and more dense spots, which enhances both detect-
ability and discernment of small differences in migration distance.
Apparatus—Acceptable apparatus and materials for short-bed

continuous development thin-layer chromatography are the same
as those described under conventional Thin-Layer Chromatog-
raphy, except as follows.
A shallow developing chamber3 approximately 22 cm 6 9 cm

6 3 cm, equipped with a cover plate and tight-fitting polytef wings
that enable the chamber to be sealed against the plate, is used. The
inside bottom of the chamber contains ridges that support the plate
and allow it to be inserted at different angles, thereby varying the
length of the plate contained within the tank.
Procedure—Apply the standard solution, the test solution, and

a mixture of equal parts of the standard solution and the test solu-
tion to a line about 2 cm from the base of the plate. Place the plate
in the developing chamber (adsorbent side up), and add the devel-
oping solvent to the chamber. No paper wick is employed. After
the solvent reaches the top of the plate, allow development to con-
tinue for an appropriate time. Then remove and dry the plate, and
detect the spots by suitable means.
~

~USP28

Change to read:

SYSTEM SUITABILITY

System suitability tests are an integral part of gas and liquid
chromatographic methods. They are used to verify that the reso-
lution and reproducibility of the chromatographic system are ade-
quate for the analysis to be done. The tests are based on the concept
that the equipment, electronics, analytical operations, and samples
to be analyzed constitute an integral system that can be evaluated
as such.
The resolution, R, [NOTE—All terms and symbols are defined in

the Glossary of Symbols] is a function of column efficiency, N, and
is specified to ensure that closely eluting compounds are resolved
from each other, to establish the general resolving power of the sys-
tem, and to ensure that internal standards are resolved from the
drug. Column efficiency may be specified also as a system suitabil-
ity requirement, especially if there is only one peak of interest in
the chromatogram; however, it is a less reliable means to ensure
resolution than direct measurement. Column efficiency is a mea-
sure of peak sharpness, which is important for the detection of trace
components.
Replicate injections of a Standard preparation used in the assay

or other standard solution are compared to ascertain whether re-
quirements for precision are met. Unless otherwise specified in
the individual monograph, data from five replicate injections of
the analyte are used to calculate the relative standard deviation,

2 Whatman No. 3MM filter paper or equivalent.

3 Suitable equipment is available from Regis Chemical Company, Morton
Grove, IL.
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SR, if the requirement is 2.0% or less; data from six replicate injec-
tions are used if the relative standard deviation requirement is more
than 2.0%.
The tailing factor, T, a measure of peak symmetry, is unity for

perfectly symmetrical peaks and its value increases as tailing be-
comes more pronounced (see Fig. 2). In some cases, values less
than unity may be observed. As peak asymmetry increases, integra-
tion, and hence precision, becomes less reliable.

Fig. 2. Asymmetrical chromatographic peak.

These tests are performed by collecting data from replicate in-
jections of standard or other solutions as specified in the individual
monograph. The specification of definitive parameters in a mono-
graph does not preclude the use of other suitable operating condi-
tions (see Procedures under Tests and Assays in the General
Notices). Adjustments of operating conditions to meet system suit-
ability requirements may be necessary.
~

If adjustments of operating conditions to meet system suit-

ability requirements are necessary, each of the following is

the maximum specification that can be considered, unless

otherwise directed in the monograph. Adjustments are per-

mitted only when Reference Standards suitable standards

(including Reference Standards) are available for all ana-

lytes compounds used in the suitability test and are used

to show that the adjustments have improved the quality of

the chromatography in meeting system suitability require-

ments. Adjustments to chromatographic systems performed

in order to comply with system suitability requirements are

not to be made to compensate for column failure or to cir-

cumvent replacing a deteriorated column. Multiple adjust-

ments that may have a cumulat ive effec t in the

performance of the system are to be avoided.

pH of Mobile Phase (HPLC)—The pH of the aqueous

buffer used in the preparation of the mobile phase can be

adjusted to within +0.2 + 0.5 units of the value or range

specified.

Concentration of Salts in Buffer (HPLC)—The con-

centration of the salts used in the preparation of the aqueous

buffer used in the mobile phase can be adjusted to within

+10%, provided the permitted pH variation (see above)

is met.

Ratio of Components in Mobile Phase (HPLC)—The

amount of the minor The following adjustment limits apply

to minor components of the mobile phase (specified at 50%

or less). The amount(s) of these component(s) can be ad-

justed by +30% relative or +2% absolute (i.e., in relation

to the total mobile phase), whichever is larger. However, the

change in any component cannot exceed +10% absolute,

nor can the final concentration of any component be reduced

to zero. Adjustment can be made to one minor component in

a ternary mixture. Examples of adjustments for binary and

ternary mixtures are given below.

Binary Mixtures—

SPECIFIED RATIO OF 50:50—Thirty percent of 50 is 15% ab-

solute, but this exceeds the maximum permitted change of

+10% absolute in either component. Therefore, the mobile

phase ratio may be adjusted only within the range of 40:60

to 60:40.

SPECIFIED RATIO OF 95:5—Thirty percent of 5 is 1.5% ab-

solute. However, because adjustments up to +2% absolute

are allowed, the ratio may be adjusted within the range of

93:7 to 97:3.

SPECIFIED RATIO OF 2:98—Thirty percent of 2 is 0.6% ab-

solute. In this case an absolute adjustment of +2% is not

allowed because it would reduce the amount of the first

component to zero. Therefore the maximum allowed adjust-

ment is within the range of 1.4:98.6 to 2.6:97.4.

Ternary Mixtures—

SPECIFIED RATIO OF 60:35:5—For the second component,

30% of 35 is 10.5% absolute, which exceeds the maximum

permitted change of +10% absolute in any component.
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Therefore the second component may be adjusted only

within the range of 25% to 45% absolute. For the third com-

ponent, 30% of 5 is 1.5% absolute. Since +2% absolute is

permitted and provides more flexibility, the third component

may be adjusted within the range of 3% to 7% absolute. In

all cases, a sufficient quantity of the first component is used

to give a total of 100%. Therefore, mixture ranges of

50:45:5 to 70:25:5 or 58:35:7 to 62:35:3 would meet the re-

quirement.

Detector Wavelength of UV-Visible Detector

(HPLC)—Deviations from the wavelengths specified in

the method are not permitted. The procedure specified by

the detector manufacturer, or another validated procedure,

is to be used to verify that error in the detector wavelength

is, at most, +3 nm.

Column Length (GC, HPLC): can be adjusted by as

much as +70%. –50% to +100%.

Column Inner Diameter (GC, HPLC): can be adjusted

by as much as +25% 50%. + 25% for HPLC and + 50%

for GC.

Film Thickness (Capillary GC): can be adjusted by as

much as –50% to þ100%.

Particle Size (HPLC): can be reduced by as much as

50%.

Particle Size (GC): going from a larger to a smaller or a

smaller to a larger (if it is the same "Range Ratio", which is

the diameter of the largest particle divided by the diameter

of the smallest particle) particle size GC mesh support is ac-

ceptable, provided the chromatography meets the require-

ments of the system suitability.

Flow Rate (GC, HPLC): can be adjusted by as much as

+50%.

Injection Volume (GC, HPLC): can be reduced as far as

is consistent with accepted precision and detection limits. It

may be increased to as much as twice the volume specified,

provided there are no adverse effects on factors such as

baseline, peak shapes, resolution, linearity, and retention

times.

Column Temperature (HPLC): can be adjusted by as

much as +208. +108. Column thermostating is recom-

mended to improve control and reproducibility of retention

time.

Column Temperature (GC): can be adjusted by as much

as +2%, in terms of absolute temperature. +10%.

Oven Temperature Program (GC)—Adjustment of

temperatures is permitted as stated above. For the times spe-

cified for the temperature to be maintained or for the tem-

perature to be changed from one value to another, an

adjustment of up to +20% is permitted.

Gradient Elution (HPLC)—The configuration of the

equipment employed may significantly alter the resolution,

retention time, and relative retentions described in the meth-

od. Should this occur, it may be due to excess dwell time,

which is the volume between the point at which the two

eluants meet and the top of the column.
~USP28

Unless otherwise directed in the monograph, system suitability
parameters are determined from the analyte peak.
To ascertain the effectiveness of the final operating system, it

should be subjected to suitability testing. Replicate injections of
the standard preparation required to demonstrate adequate system
precision may be made before the injection of samples or may be
interspersed among sample injections. System suitability must be
demonstrated throughout the run by injection of an appropriate
control preparation at appropriate intervals.
The control preparation can be a standard preparation or a solu-

tion containing a known amount of analyte and any additional ma-
terials useful in the control of the analytical system, such as
excipients or impurities. Whenever there is a significant change
in equipment or in a critical reagent, suitability testing should be
performed before the injection of samples. No sample analysis is
acceptable unless the requirements of system suitability have been
met. Sample analyses obtained while the system fails
~

system suitability
~USP28

requirements are unacceptable.

Change to read:

CHROMATOGRAPHIC REAGENTS

The following list of packings (L), phases (G), and supports (S)
is intended to be a convenient reference for the chromatographer.
[NOTE—Particle sizes given in this listing are those generally pro-
vided. Where other, usually finer, sizes are required, the individual
monograph specifies the desired particle size. Within any category
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of packings or phases listed below, there may be a wide range of
columns available. Where it is necessary to define more specifi-
cally the chromatographic conditions, the individual monograph
so indicates.]

Packings

L1—Octadecyl silane chemically bonded to porous silica or
ceramic micro-particles, 3 to 10 mm in diameter.
L2—Octadecyl silane chemically bonded to silica gel of a con-

trolled surface porosity that has been bonded to a solid spherical
core, 30 to 50 mm in diameter.
L3—Porous silica particles, 5 to 10 mm in diameter.
L4—Silica gel of controlled surface porosity bonded to a solid

spherical core, 30 to 50 mm in diameter.
L5—Alumina of controlled surface porosity bonded to a solid

spherical core, 30 to 50 mm in diameter.
L6—Strong cation-exchange packing–sulfonated fluorocarbon

polymer coated on a solid spherical core, 30 to 50 mm in diameter.
L7—Octylsilane chemically bonded to totally porous silica par-

ticles, 3 to 10 mm in diameter.
L8—An essentially monomolecular layer of aminopropylsilane

chemically bonded to totally porous silica gel support, 10 mm in
diameter.
L9—10-mm irregular or spherical, totally porous silica gel hav-

ing a chemically bonded, strongly acidic cation-exchange coating.
L10—Nitrile groups chemically bonded to porous silica parti-

cles, 3 to 10 mm in diameter.
L11—Phenyl groups chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L12—A strong anion-exchange packing made by chemically

bonding a quaternary amine to a solid silica spherical core, 30 to
50 mm in diameter.
L13—Trimethylsilane chemically bonded to porous silica parti-

cles, 3 to 10 mm in diameter.
L14—Silica gel 10 mm in diameter having a chemically bonded,

strongly basic quaternary ammonium anion-exchange coating.
L15—Hexylsilane chemically bonded to totally porous silica

particles, 3 to 10 mm in diameter.
L16—Dimethylsilane chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L17—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the hydrogen
form, 7 to 11 mm in diameter.
L18—Amino and cyano groups chemically bonded to porous

silica particles, 3 to 10 mm in diameter.
L19—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the calcium
form, about 9 mm in diameter.
L20—Dihydroxypropane groups chemically bonded to porous

silica particles, 5 to 10 mm in diameter.
L21—A rigid, spherical styrene-divinylbenzene copolymer, 5 to

10 mm in diameter.
L22—A cation-exchange resin made of porous polystyrene gel

with sulfonic acid groups, about 10 mm in size.
L23—An anion-exchange resin made of porous polymethacry-

late or polyacrylate gel with quaternary ammonium groups, about
10 mm in size.
L24—A semi-rigid hydrophilic gel consisting of vinyl polymers

with numerous hydroxyl groups on the matrix surface, 32 to 63 mm
in diameter.5

L25—Packing having the capacity to separate compounds with
a molecular weight range from 100–5000 (as determined by poly-
ethylene oxide), applied to neutral, anionic, and cationic water-so-

luble polymers. A polymethacrylate resin base, cross-linked with
polyhydroxylated ether (surface contained some residual carboxyl
functional groups) was found suitable.

L26—Butyl silane chemically bonded to totally porous silica
particles, 5 to 10 mm in diameter.

L27—Porous silica particles, 30 to 50 mm in diameter.
L28—A multifunctional support, which consists of a high pur-

ity, 100 Å, spherical silica substrate that has been bonded with an-
ionic exchanger, amine functionality in addition to a conventional
reversed phase C8 functionality.

L29—Gamma alumina, reverse-phase, low carbon percentage
by weight, alumina-based polybutadiene spherical particles, 5
mm in diameter with a pore volume of 80 Å.

L30—Ethyl silane chemically bonded to totally porous silica
particles, 3 to 10 mm in diameter.

L31—A strong anion-exchange resin-quaternary amine bonded
on latex particles attached to a core of 8.5-mm macroporous parti-
cles having a pore size of 2000 Å and consisting of ethylvinylben-
zene cross-linked with 55% divinylbenzene.

L32—A chiral ligand-exchange packing–L-proline copper com-
plex covalently bonded to irregularly shaped silica particles, 5 to
10 mm in diameter.

L33—Packing having the capacity to separate dextrans by mo-
lecular size over a range of 4000 to 500,000 Da. It is spherical,
silica-based, and processed to provide pH stability.6

L34—Strong cation-exchange resin consisting of sulfonated
cross-linked styrene-divinylbenzene copolymer in the lead form,
about 9 mm in diameter.

L35—A zirconium-stabilized spherical silica packing with a hy-
drophilic (diol-type) molecular monolayer bonded phase having a
pore size of 150 Å.

L36—A 3,5-dinitrobenzoyl derivative of L-phenylglycine cova-
lently bonded to 5-mm aminopropyl silica.

L37—Packing having the capacity to separate proteins by mo-
lecular size over a range of 2,000 to 40,000 Da. It is a polymetha-
crylate gel.

L38—A methacrylate-based size-exclusion packing for water-
soluble samples.

L39—A hydrophilic polyhydroxymethacrylate gel of totally
porous spherical resin.

L40—Cellulose tris-3,5-dimethylphenylcarbamate coated por-
ous silica particles, 5 to 20 mm in diameter.

L41—Immobilized a1-acid glycoprotein on spherical silica par-
ticles, 5 mm in diameter.

L42—Octylsilane and octadecylsilane groups chemically
bonded to porous silica particles, 5 mm in diameter.

L43—Pentafluorophenyl groups chemically bonded to silica
particles

&by a propyl spacer,&1S (USP27)

5 to 10 mm in diameter.
L44—A multifunctional support, which consists of a high pur-

ity, 60 Å, spherical silica substrate that has been bonded with a ca-
tionic exchanger, sulfonic acid functionality in addition to a
conventional reversed phase C8 functionality.

L45—Beta cyclodextrin bonded to porous silica particles, 5 to
10 mm in diameter.

L46—Polystyrene/divinylbenzene substrate agglomerated with
quaternary amine functionalized latex beads, 10 mm in diameter.

L47—High-capacity anion-exchange microporous substrate,
fully functionalized with trimethlyamine groups, 8 mm in dia-
meter.7

L48—Sulfonated, cross-linked polystyrene with an outer layer
of submicron, porous, anion-exchange microbeads, 15 mm in dia-
meter.

5 Available as Fractogel TSK-HW-40F and distributed by Merck and Co.

&YMC-Pack PVA-SIL manufactured by YMC Co., Ltd.&1S (USP27)

6 Available as TSKgel G4000 SWXL from TosoHaas (www.tosohaas.-
com).
7 Available as CarboPac MA1 and distributed by Dionex Corporation.
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L49—A reversed-phase packing made by coating a thin layer of
polybutadiene onto spherical porous zirconia particles, 3 to 10 mm
in diameter.8

L50—Multifunction resin with reversed-phase retention and
strong anion-exchange functionalities. The resin consists of ethyl-
vinylbenzene, 55% cross-linked with divinylbenzene copolymer, 3
to 15 mm in diameter, and a surface area not less than 350 m2 per g.
Substrate is coated with quaternary ammonium functionalized la-
tex particles consisting of styrene cross-linked with divinylben-
zene.9

L51—Amylose tris-3,5-dimethylphenylcarbamate-coated, por-
ous, spherical, silica particles, 5 to 10 mm in diameter.10

L52—A strong cation exchange resin made of porous silica with
sulfopropyl groups, 5 to 10 mm in diameter.11

L53—Weak cation-exchange resin consisting of ethylvinylben-
zene, 55% cross-linked with divinylbenzene copolymer, 3 to 15
mm diameter. Substrate is surface grafted with carboxylic acid
and/or phosphoric acid functionalized monomers. Capacity not
less than 500 mEq/column. 12

L54—A size exclusion medium made of covalent bonding of
dextran to highly cross-linked porous agarose beads, about 13
mm in diameter. 13

~

L55—A strong cation-exchange resin made of porous silica
coated with polybutadiene–maleic acid copolymer, about 5 mm
in diameter.14

~USP27
~

L56—Propyl silane chemically bonded to totally porous silica
particles, 3 to 10 mm in diameter.15

~USP27

&L53 ## (Alendronic Acid Tablets, PRP-X100)—An an-

ion-exchange resin consisting of a rigid, spherical styrene-

divinylbenzene copolymer with trimethylammonium

groups at a loading of about 2 mEq per g, 3 to 20 mm in

diameter.a&2S (USP27)

&L54 ## (Maltose, Aminex HPX-87N)—Strong cation-

exchange resin consisting of sulfonated cross-linked styr-

ene-divinylbenzene copolymer in the sodium form, about

7 to 11 mm in diameter.b&2S (USP27)

&L57 ## (Nevirapine, Supelcosil ABZ)—Spherical, por-

ous silica gel, 3 or 5 mm in diameter, the surface of which

has been covalently modified with palmitamidopropyl

groups and endcapped with acetamidopropyl groups to a li-

gand density of about 6 mmoles per m2.c&2S (USP27)

&L58 ## (Albumin Human, Antithrombin III Human,

TSKgel G3000 SW)—Packing having the capacity to sepa-

rate proteins by molecular weight over the range of 10 to

500 kDa. It is spherical (10 mm), silica-based, and processed

to provide hydrophilic characteristics and pH stabil-

ity.d&2S (USP27)

&L61 ## (Lycopene, Lycopene Preparation, YMC 30)—

C30 silane bonded phase on a fully porous spherical silica, 3

to 15 mm in diameter.&2S (USP27)

&L## (Clopidogrel Bisulfate, Ultron ES-OVM)—A chir-

al-recognition protein, ovomucoid, chemically bonded to

silica particles, about 5 mm in diameter, with a pore size

of 120 Å.&2S (USP27)

&L## (Enoxaparin Sodium Injection, IonPac AG11)—[To

come.]&2S (USP27)

&L## (Enoxaparin Sodium Injection, IonPac AS11)—[To

come.]&2S (USP27)

&L## (Enoxapar in Sodium, Dowex 1X8)—[To

come.]&2S (USP27)

&L## (Enoxaparin Sodium, Dowex 50WX2)—[To

come.]&2S (USP27)

8 Available as Zirchrom PBD, manufactured by ZirChrom Separations,
Inc., distributed by Alltech, www.Alltechweb.com.
9 Available as OmniPac PAX-500 and distributed by Dionex Corporation.
10 Available as Chiralpak AD from Chiral Technologies, Inc., 730 Spring-
dale Drive, P.O. Box 564, Exton, PA 19341.
11 Available as TSK IC SW Cation from TosoHaas.
12 Available as IonPac CS14 distributed by Dionex Corporation (www.dio-
nex.com).
13 Available as Superdex Peptide HR 10/30 from Amersham Pharmacia
Biotech (www.amershambiosciences.com).
14 Available as IC-Pak C M/D from Waters Corp. (www.waters.com).
15 Available as Zorbax SB-C3 from Agilent Technologies. (www.agilent.-
com/chem)
a Available as PRP-X100 from Hamilton Company (www.hamiltoncompa-
ny.com).

b Available as Aminex HPX-87N from Bio-Rad Laboratories, (2000/01
catalog, #125-0143), Group Headquarters, Bio-Rad Laboratories, 2000
Alfred Nobel Dr., Hercules, California 94547 (www.discover.bio-rad.com).
c Available as Supelcosil ABZ from Supelco. (www.sigma-aldrich.com/su-
pelco)
d Available as TSKgel G3000SW Column (analytical column) and TSKgel
Guard (guard column) from Tosoh Biosep (part numbers 05789 and 05371,
respectively). (www.tosohbiosep.com)
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Phases

G1—Dimethylpolysiloxane oil.
G2—Dimethylpolysiloxane gum.
G3—50% Phenyl-50% methylpolysiloxane.
G4—Diethylene glycol succinate polyester.
G5—3-Cyanopropylpolysiloxane.
G6—Trifluoropropylmethylpolysiloxane.
G7—50% 3-Cyanopropyl-50% phenylmethylsilicone.
G8—80% Bis(3-cyanopropyl)-20% 3-cyanopropylphenylpoly-

siloxane (percentages refer to molar substitution).
G9—Methylvinylpolysiloxane.
G10—Polyamide formed by reacting a C36 dicarboxylic acid

with 1,3-di-4-piperidylpropane and piperidine in the respective
mole ratios of 1.00:0.90:0.20.
G11—Bis(2-ethylhexyl) sebacate polyester.
G12—Phenyldiethanolamine succinate polyester.
G13—Sorbitol.
G14—Polyethylene glycol (av. mol. wt. of 950 to 1050).
G15—Polyethylene glycol (av. mol. wt. of 3000 to 3700).
G16—Polyethylene glycol compound (av. mol. wt. about

15,000). A high molecular weight compound of polyethylene gly-
col with a diepoxide linker. Available commercially as Polyethy-
lene Glycol Compound 20M, or as Carbowax 20M, from suppliers
of chromatographic reagents.
G17—75% Phenyl-25% methylpolysiloxane.
G18—Polyalkylene glycol.
G19—25% Phenyl-25% cyanopropyl-50% methylsilicone.
G20—Polyethylene glycol (av. mol. wt. of 380 to 420).
G21—Neopentyl glycol succinate.
G22—Bis(2-ethylhexyl) phthalate.
G23—Polyethylene glycol adipate.
G24—Diisodecyl phthalate.
G25—Polyethylene glycol compound TPA. A high molecular

weight compound of a polyethylene glycol and a diepoxide that
is esterified with terephthalic acid. Available commercially as Car-
bowax 20M-TPA from suppliers of chromatographic reagents.
G26—25% 2-Cyanoethyl-75% methylpolysiloxane.
G27—5% Phenyl-95% methylpolysiloxane.
G28—25% Phenyl-75% methylpolysiloxane.
G29—3,3’-Thiodipropionitrile.
G30—Tetraethylene glycol dimethyl ether.
G31—Nonylphenoxypoly(ethyleneoxy)ethanol (av. ethyle-

neoxy chain length is 30); Nonoxynol 30.
G32—20% Phenylmethyl-80% dimethylpolysiloxane.
G33—20% Carborane-80% methylsilicone.
G34—Diethylene glycol succinate polyester stabilized with

phosphoric acid.
G35—A high molecular weight compound of a polyethylene

glycol and a diepoxide that is esterified with nitroterephthalic acid.
G36—1% Vinyl-5% phenylmethylpolysiloxane.
G37—Polyimide.
G38—Phase G1 containing a small percentage of a tailing inhib-

itor.16

G39—Polyethylene glycol (av. mol. wt. about 1500).
G40—Ethylene glycol adipate.
G41—Phenylmethyldimethylsilicone (10% phenyl-substituted).
G42—35% phenyl-65% dimethylpolysiloxane (percentages re-

fer to molar substitution).
G43—6% cyanopropylphenyl-94% dimethylpolysiloxane (per-

centages refer to molar substitution).
G44—2% low molecular weight petrolatum hydrocarbon grease

and 1% solution of potassium hydroxide.
G45—Divinylbenzene-ethylene glycol-dimethylacrylate.
G46—14% Cyanopropylphenyl-86% methylpolysiloxane.
G47—Polyethylene glycol (av. mol. wt. of about 8000).
G48—Highly polar, partially cross-linked cyanopolysiloxane.

&G49—Proprietary derivatized phenyl groups on a polysiloxane
backbone.17&2S (USP27)

&G50 ## (Docosahexaenoic Acid)—Polyethylene glycol,

cross-linked (av. mol. wt. of more than 20,000).e&2S (USP27)

Supports

NOTE—Unless otherwise specified, mesh sizes of 80 to 100 or,
alternatively, 100 to 120 are intended.

S1A—Siliceous earth for gas chromatography has been flux-cal-
cined by mixing diatomite with Na2CO3 flux and calcining above
9008. The siliceous earth is acid-washed, then water-washed until
neutral, but not base-washed. The siliceous earth may be silanized
by treating with an agent such as dimethyldichlorosilane18 to mask
surface silanol groups.

S1AB—The siliceous earth as described above is both acid- and
base-washed.18

S1C—A support prepared from crushed firebrick and calcined
or burned with a clay binder above 9008 with subsequent acid-
wash. It may be silanized.

S1NS—The siliceous earth is untreated.
S2—Styrene-divinylbenzene copolymer having a nominal sur-

face area of less than 50 m2 per g and an average pore diameter
of 0.3 to 0.4 mm.

S3—Copolymer of ethylvinylbenzene and divinylbenzene hav-
ing a nominal surface area of 500 to 600 m2 per g and an average
pore diameter of 0.0075 mm.

S4—Styrene-divinylbenzene copolymer with aromatic –O and –
N groups, having a nominal surface area of 400 to 600 m2 per g and
an average pore diameter of 0.0076 mm.

S5—40- to 60-mesh, high-molecular weight tetrafluorethylene
polymer.

S6—Styrene-divinylbenzene copolymer having a nominal sur-
face area of 250 to 350 m2 per g and an average pore diameter
of 0.0091 mm.

S7—Graphitized carbon having a nominal surface area of 12 m2

per g.
S8—Copolymer of 4-vinyl-pyridine and styrene-divinylben-

zene.
S9—A porous polymer based on 2,6-diphenyl-p-phenylene

oxide.
S10—A highly polar cross-linked copolymer of acrylonitrite

and divinylbenzene.
S11—Graphitized carbon having a nominal surface area of 100

m2 per g modified with small amounts of petrolatum and polyethy-
lene glycol compound.19

S12—Graphitized carbon having a nominal surface area of 100
m2 per g.

16 A suitable grade is available commercially as ‘‘SP2100/0.1% Carbowax
1500’’ from Supelco, Inc., Supelco Park, Bellefonte, PA 16823.

17 A suitable grade is available commercially as ‘‘Optima Delta 3’’ from
Machery-Nagel, Inc., 215 River Vale Road, River Vale, NJ 07675.
e A suitable grade is available commercially as Famewax from Restek.
18 Unless otherwise specified in the individual monograph, silanized sup-
port is intended.
19 Commercially available as SP1500 on Carbopack B from Supelco.
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GENERAL CHAPTERS

General Information

BRIEFING

hl043i Ancillary Materials for Cell, Gene, and Tissue-Engi-
neered Products. This new general information chapter is being
proposed by the USP Expert Committee on Gene Therapy, Cell
Therapy, and Tissue Engineering (GCT). Interested parties are en-
couraged to send in comments to USP headquarters by June 30,
2004 for consideration.

(GCT: I. DeVeau) RTS—40763-1

Add the following:

~h1043i ANCILLARY
MATERIALS FOR CELL, GENE,
AND TISSUE-ENGINEERED
PRODUCTS

INTRODUCTION

Awide variety of reagents and materials, many of which

are unique or complex, are required for the manufacture of

cell, gene, and tissue-engineered products. These materials

include plasma- or serum-derived products, biological ex-

tracts, antibiotics, cytokines, culture media, antibodies,

polymeric matrices, separation devices, density gradient

media, toxins, conditioned media supplied by ‘‘feeder cell

layers’’, fine chemicals, enzymes, and processing buffers.

Many of these items are used to ensure the survival and pro-

mote the growth of certain cell populations, although their

mechanism of action may not be entirely understood. Exam-

ples include fetal bovine serum (FBS) and various media

supplements. Other items, such as highly purified cholera

toxin, are introduced into the processing stream during man-

ufacturing to exert a specific biochemical effect and are im-

mediately washed out in subsequent processing steps to

avoid unwanted toxicity at a later point. The finished bio-

logical products produced in such processes are often com-

plex mixtures that, in some cases, cannot be completely

characterized. Careful scrutiny of the materials used in man-

ufacturing is necessary to prevent the introduction of adven-

titious agents or toxic impurities, as well as to ensure the

ultimate safety, effectiveness, and consistency of the final

product.

In cell, gene, and tissue-engineered product manufactur-

ing, these reagents and materials are collectively called an-

cillary materials (AMs). AMs have also been referred to as

ancillary products, ancillary reagents, processing aids, and

process reagents. AMs were first discussed under the syno-

nym ancillary products in the U.S. Food and Drug Admin-

istration Notice, ‘‘Application of Current Statutory

Authorities to Human Somatic Cell Therapy Products and

Gene Therapy Products’’ (Federal Register 58(197), Octo-

ber 14, 1993, pp. 53248–53251). This document established

the FDA’s authority to regulate human somatic cell therapy

products and gene therapy products. AMs are also synon-

ymous with ‘‘processing materials’’ that were defined in

21 CFR Part 1271, ‘‘Current Good Tissue Practice for Man-

ufacturers of Human Cellular and Tissue-Based Products;

Inspection and Enforcement; Proposed Rule’’ (Federal Reg-

ister 66(5), January 8, 2001, pp. 1508–1559). AMs can be

analogous to ‘‘components’’, and in some cases, ‘‘con-

tainers’’ as described in the current good manufacturing

practice (cGMP) regulations for finished pharmaceuticals

as outlined in 21 CFR 211.80 through 211.94 and

211.101(b) and (c).

The defining property of AMs is that they are not intended

to be present in the final product. They are materials used as

processing and purification aids or agents that exert their ef-
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fect on the therapeutic substance. Materials or components

that are intended to be in the final product dosage form (e.g.,

genetic materials, biopolymeric supports, physiological buf-

fers) are not AMs. Cell banks and virus banks are also not

considered AMs; there are a number of guidances that de-

scribe requirements for their certification. However ‘‘help-

er’’ viruses and ‘‘helper’’ plasmids may be considered

AMs when they are not intended to be part of the final pro-

duct.

The quality of an AM can affect the stability, safety, po-

tency, and purity of a cell, gene, or tissue-engineered pro-

duct. For example, the mechanism by which an AM

exerts its effect may not be known, and the impact of normal

variation of the AM on the quality and safety of the thera-

peutic product may not be understood. Alternatively, AMs

of human or animal origin may present an infectious disease

transmission risk. Other AMs, if administered to humans,

may cause an immune reaction. Finally, an AM with toxic

properties that is introduced into a manufacturing process

and is not adequately removed in subsequent processing

steps will expose the patient to a toxic substance and may

impair the effectiveness of the therapeutic entity. These risks

to the quality and safety of the therapeutic product are often

heightened with cell, gene, and tissue-engineered products,

due to the limited ability to conduct extensive in-process

and release tests. For example, lack of in-process holding

steps or limited shelf life may create the need to administer

the cell, gene, or tissue-engineered products before in-pro-

cess or final-release testing results are available. In other

cases, the scarcity of suitable donor tissue or the complex

logistics in the transport of biological materials may limit

the amount of material available for testing. To minimize

these risks, whenever possible, it is necessary to implement

rigorous material qualification and prudent application of

manufacturing process controls.

Frequently, these novel therapeutic products are created

using complicated biological processes. The AMs employed

in these procedures may be selected primarily for their un-

ique functional contributions or biological effects. When-

ever possible, it is preferable to source AMs that are

approved or licensed therapeutic products because they

are well characterized, have an established toxicological

profile, and are manufactured according to controlled and

documented procedures. Conversely, the AM may be in-

tended ‘‘for research use’’ and may, therefore, lack the level

of qualification necessary for use in the production of a ther-

apeutic product. In either case, the manufacturer of the cell,

gene, or tissue-engineered product should develop compre-

hensive and scientifically sound qualification plans to en-

sure the traceability, consistency, suitability, purity, and

safety of the AM. In cases where AMs are products ap-

proved for use for therapeutic purposes, the level of qualifi-

cation will probably be less extensive than that for a material

intended for research purposes. However, their suitability in

the manufacturing process will still need to be established

when the AM is being used beyond the scope of its intended

use or labeling. The purpose of this chapter is to provide

guidance in developing appropriate qualification programs

for AMs employed in cell, gene, and tissue-engineered pro-

duct manufacturing.

QUALIFICATION OF ANCILLARY MATERIALS

Qualification is the process of acquiring and evaluating

data to establish the source, identity, purity, biological

safety, and overall suitability of a specific AM. The respon-

sibility for AM qualification resides with the developer or

manufacturer of the cell, gene, or tissue-engineered product.

This section outlines the basis by which a manufacturer can

establish rational and scientifically sound programs for qua-

lifying AMs, although the broad nature of the cell, gene, and
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tissue-engineered products and of the AM used to produce

these products make it difficult to recommend specific tests

or protocols for a qualification program. Thorough docu-

mentation is the cornerstone of any qualification program.

A well-designed qualification program becomes more

comprehensive as product development progresses. In the

early stages of product development, safety is the primary

focus. In the later stages, AM production and qualification

activities should be comprehensively developed to support

eventual licensure of the cell, gene, and tissue-engineered

product. On some occasions, complex or unique substances

that have been shown to be essential for process control or

production may not be available from suppliers that produce

them in compliance with cGMP. In these situations, the

manufacturer will have to develop a scientifically sound

strategy for qualification. A qualification program for

AMs used in cell, gene, and tissue-engineered product man-

ufacturing should address each of the following areas: (1)

identification, (2) selection and suitability for use in manu-

facturing, (3) characterization, (4) vendor qualification, and

(5) quality assurance and control.

Identification

The first step in any qualification program is the listing of

all of the AMs used in a given product manufacturing and

where in the manufacturing process they are to be em-

ployed. The source and intended use for each material

should be established, and the necessary quantity or concen-

tration of each material should be determined. Also, alter-

nate sources for each material should be identified.

Selection and Suitability for Use

Developers of cell, gene, and tissue-engineered products

should establish and document selection criteria for AMs

and qualification criteria for each vendor early in the design

phase of product development. Selection criteria should in-

clude assessments of microbiological and chemical purity,

identity, and biological activity pertinent to the specific

manufacturing process. It is important to address these is-

sues early in product development because certain AMs that

are initially considered necessary may be impossible or pro-

hibitively expensive to qualify, thereby justifying the inves-

tigation of alternatives or replacements. Examples include

some animal- or human-derived materials that in some cases

have alternate (i.e., plant or chemically synthesized)

sources.

AMs of animal or human origin should be selected cau-

tiously due to the potential infectious or zoonotic disease

risks associated with these materials. Vendors should be se-

lected that can supply documentation regarding the country

of origin for animal-derived AMs to address concerns re-

garding transmissible spongiform encephalopathies and

other diseases of agricultural concern, like tuberculosis

and brucellosis. In many cases, the chain of custody for an-

imal-derived AMs (i.e., abattoir ? intermediate processing

center ? final processing center) will need to be documen-

ted. Vendors of human-derived AMs should be able to sup-

ply documentation regarding material traceability. For

instance, human plasma-derived AMs should be sourced

from licensed facilities that control the donor pool and ap-

propriately screen the individual donors for relevant human

infectious diseases. In some cases, vendors of animal- and

human-derived AMs supply different grades of materials,

some of which will be more suitable for use in cell, gene,

and tissue-engineered product manufacturing than other

grades. For example, FBS can be obtained that has been pro-
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cessed to reduce the risk of bovine viral contamination by

subjecting it to validated irradiation and nanofiltration pro-

cesses. Also, many animal and human plasma-derived com-

ponents are subjected to chemical (detergent or solvent

treatment) or physical (heat exposure for extended periods

of time) treatments that have been shown through validation

studies to significantly reduce the risk of adventitious micro-

bial or viral contamination associated with starting AMs.

Such AMs are preferred for use in cell, gene, and tissue-en-

gineered product manufacturing processes because they sig-

nificantly reduce the risks associated with the original

material.

The complexity of risk assessment can be reduced by em-

ploying one of a number of quantitative or semiquantitative

approaches, such as failure mode effects analysis (FMEA),

quality function deployment (QFD), or hazard analysis and

critical control point (HACCP). These programs typically

assign a point value to each risk parameter for an AM that

results in cumulative scores that make it easier to prioritize

effort and resources for decreasing the risks associated with

AMs. For example, an AM that has a strong safety profile

and is used in minimal amounts in upstream steps of the

manufacturing process and is thoroughly washed from the

system would accumulate a low point score. Conversely,

an AM that is known to be toxic and is employed in down-

stream processing would, therefore, possess a higher poten-

tial for appearing as a residual in the final product and would

be assigned a higher point value. One can also assign points

based on the risk classification (see Risk Classification).

Characterization

Specific quality control characterization tests need to be

developed or adopted and implemented for each AM. The

set of tests for each AM should assess a variety of quality

attributes, including identity, purity, functionality, and free-

dom from microbial or viral contamination. The appropriate

level of testing for each AM is derived from its risk assess-

ment profile and the knowledge gained during development.

Test specifications should be developed for each AM to en-

sure consistency and performance of the manufacturing pro-

cess. Acceptance criteria should be established and justified

on the basis of the data obtained from lots used in preclinical

and early clinical studies, lots used for demonstration of

manufacturing consistency, and relevant development data,

such as those arising from analytical procedure develop-

ment and stability studies.

Some AMs that are biological in nature may be difficult to

fully characterize. Because these materials exert their effects

through complex biological activities, and biochemical test-

ing may not be predictive of the AM’s process performance,

functional or performance testing may be needed. Perfor-

mance variability of such materials may have a detrimental

impact on the potency and consistency of the final therapeu-

tic product. Examples of complex functionality testing for

AMs include growth promotion testing of individual lots

of FBS on the cell line used in manufacturing, performance

testing of digestive enzyme preparations, and in vitro tissue

culture cytotoxicity assays. (see aspects of Performance

Testing).
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Vendor Qualification

Vendors supplying AMs should be qualified at the earliest

opportunity. An early audit of the vendor’s manufacturing

facility, including their GMP and AM testing program, are

basic elements of a vendor qualification program. A review

of the vendor’s processing procedures and documentation

program is essential in establishing confidence in the vendor

as a reliable supplier. Additionally, vendors that have been

certified through an ISO inspection program or audited by

other governmental agencies tend to have robust quality sys-

tems in place. Reports of past audits of U.S. suppliers ob-

tained through the Freedom of Information (FOI) Act may

augment the qualification process.

It is important to develop a good working relationship

with a vendor. In some cases, the vendor may provide higher

manufacturing standards, custom formulation services, or

replacement of substandard components upon request, with

or without additional costs. A good rapport is essential if

further investigation into AM suppliers is warranted. It is

also critical to ensure that the vendor takes appropriate steps

to prevent cross contamination between its products during

manufacture. Vendors should be familiar with the principles

of validation, especially cleaning validation, as well as viral

inactivation and sterilization validation. Finally, systems

should be established where vendors supply written certifi-

cation of processing or sourcing changes to customers, well

in advance of the implementation of the changes so that cus-

tomers can evaluate the potential impact of such changes.

Quality Control and Quality Assurance

Because the components of the qualification program are

multifaceted and need to be in compliance with cGMP, they

should be monitored by a quality assurance/quality control

unit (QAU). Typical QAU activities include the following

systems or programs: (1) incoming receipt, segregation, in-

spection, and release of materials prior to use in manufactur-

ing, (2) vendor auditing and certification, (3) certificate of

analysis verification testing, (4) formal procedures and po-

licies for out-of-specification materials, (5) stability testing,

and (6) archival sample storage.

RISK CLASSIFICATION

A scientifically sound and rational qualification program

should be designed for each AM and should take into ac-

count the source and processes employed in its manufacture.

Whenever available, AMs that are approved or licensed

therapeutic products are preferable because they are well-

characterized with an established toxicological profile and

are manufactured according to controlled and documented

procedures. Licensed biologics, approved drugs, and ap-

proved or cleared medical devices or implantable materials

that have been incorporated into cell, gene, or tissue-engi-

neered product manufacturing processes present a known

or more favorable safety profile for the patient than nonap-

proved or nonlicensed versions. Qualification programs for

these AMs should reflect the extensive scrutiny that these

items were subjected to in their development and manu-

facture. Consequently, greater emphasis should be placed

on the investigation of the impact of inherent variability

of these AMs on final product function. For instance, a man-

ufacturer may utilize human serum albumin, intended for

human administration, as a supplement to a cell cultivation

medium for a cell-based product. Because the cell-based

product is marketed as a licensed biological, one need not
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repeat all the testing already performed by the supplier as

part of material qualification. In contrast, the impact of

lot-to-lot variability on cell growth rate or maintenance of

an important differentiated cellular property may be a pru-

dent area of investigation. Alternatively, the stability of this

material at the concentration employed in processing or its

potential for interaction with other processing components

may also be areas worthy of investigation. Such approaches

to AM qualification therefore focus on the AM as a potential

source of variability that may influence final product po-

tency and safety. Qualification programs for these AMs

should be comprehensive to minimize consumer risk and

ensure that unacceptable lots or adulteration will be de-

tected.

The qualification program must also take into account the

quantity of the AM employed in manufacturing as well as its

point of introduction in the manufacturing process. A rele-

vant example is the use of FBS as a supplement to a tissue

culture medium used to expand a stem cell population from

a specific tissue for eventual administration to a patient (see

Manufacturing Overview under Cell and Gene Therapy

Products h1046i). A qualification program for such an

AM would include (a) assurance that the serum was sourced

from a country or region known to be free of bovine spongi-

form encephalopathy (BSE); (b) assurance that the source

herds are monitored and test negative for specific diseases

relevant in agricultural settings (e.g., tuberculosis, brucello-

sis, foot and mouth disease); (c) testing of the serum for ster-

ility, mycoplasma, endotoxin content, and adventitious bo-

vine viruses known to be associated with the material; 1 (d)

the review and archiving of the supplier’s certificate of ana-

lysis; (e) lot-to-lot assessment of the ability of the serum to

consistently expand a representative cell population using a

standardized cell culture quality control assay; and (f) on-

site audit of the supplier to ensure that the material is

sourced and processed in a manner deemed acceptable by

a responsible QA unit.

To aid manufacturers and developers in the design of their

qualification programs for a variety of AMs, tiers of sample

risk categories are presented in Tables 1–4 and are provided

as a guide. Risk is also dependent on the amount and the

stage at which the AM is used in the manufacturing

process. Tables 1–4 do not address the impact of quantity

or stage of use.

Tier 1—These AMs are low-risk, highly qualified mate-

rials that are well-suited for use in manufacturing. The AM

is either a licensed biologic, an approved drug, an approved

or cleared medical device, or it is intended for use as an im-

plantable biomaterial. Generally these components or mate-

rials are obtained as a sterile packaging system or dosage

form intended for their label use, but are instead utilized

‘‘off label’’ in the manufacturing process for the cell, gene,

or tissue-engineered product.

1 Most suppliers test for adventitious agents according to 9
CFR 113, which was developed by the Center for Veterinary
Biologics, Animal and Plant Health Inspection Service,
United States Department of Agriculture. These tests may
differ from those used to test products developed for human
use (e.g., mycoplasma).
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Tier 2—These AMs are low-risk, well-characterized ma-

terial that are well-suited for use in manufacturing. Their in-

tended use is for drug, biologic, or medical device

manufacture, including cell, gene, and tissue-engineered

products as AMs, and they are produced under relevant

cGMPs. Most animal-derived materials are excluded from

this category.

Tier 3—These AMs are a moderate risk material that will

require a higher level of qualification than previous tier ma-

terials. Frequently, these materials are produced for in vitro

diagnostic use and are not intended for use in the production

of cell, gene, or tissue-engineered products. In some cases,

upgrade of AM manufacturing processes may be necessary

in order to employ the AM in manufacturing of these pro-

ducts (e.g., modification of the production process for a di-

agnostic grade monoclonal antibody to include robust viral

removal steps in purification).

Tier 4—This is the highest risk level for AMs. Extensive

qualification is necessary prior to use in manufacturing. The

material is not produced in compliance with cGMPs. AMs

are not intended for use in the production of cell, gene, or

tissue-engineered products. This risk level includes highly

toxic substances with known biological mechanisms of ac-

tion, and also includes most complex, animal-derived fluid

materials not subjected to adventitious viral removal or in-

activation procedures. These materials may require (a) an

upgrade of AM manufacturing processes; (b) treatment of

AMs to inactivate or remove adventitious agents, disease-

causing substances, or specific contaminants (e.g., animal

viruses, prions); (c) testing of each lot of material to ensure

that it is free of adventitious agents, disease-causing sub-

stances, or specific contaminants; (d) validation of the man-

ufacturing process of the cell, gene, or tissue-engineered

product to assess consistency of removal of a known toxic

substance or lot-release testing to demonstrate reduction le-

vels considered to be safe; or (e) validation of the manufac-

turing process of the cell, gene, or tissue-engineered product

to assess consistency of removal or inactivation of adventi-

tious agents, disease-causing substances, or specific con-

taminants associated with the material. Developers in the

early stages of development should evaluate the necessity

of these materials and explore alternative substances or

sources.
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Table 1. AM Risk Tier 1

Low-Risk, Highly Qualified Materials with Intended Use as Therapeutic Drug or Biologic,

Medical Device, or Implantable Material

Example

Typical Use in Cell, Gene, or

Tissue-Engineered Product

Manufacturing

Qualification or Risk Reduction

Activities

Recombinant insulin for injection Cell culture medium additive � DMF cross reference (when pos-

sible or practical)

� Certificate of analysis

� Assess lot-to-lot effect on pro-

cess performance2

� Assess removal from final pro-

duct

� Stability assessment on AM as

stored for use in manufacturing3

Organ preservation fluid Process biological fluid employed in

tissue transport or processing

Human serum albumin for injection Cell culture medium

Sterile fluids for injection Process biological fluid employed in

tissue transport, cell processing,

purification

Implantable biomaterials (formed

collagen, silicone, polyurethane

constructs intended for surgical

implantation)

Scaffolds, matrices for immobilized

cellular cultivation

Recombinant deoxyribonuclease for

inhalation or injection

Process enzyme employed in viral

vector manufacturing, stem cell

processing

Antibiotics for injection4 Cell culture medium and biopsy

transport fluid additive to reduce risk

of bacterial contamination

Injectable monoclonal antibodies Immunologically targeting specific

cell populations for selection or

removal

Injectable cytokines Cell culture medium

Vitamins for injection; defined

nutrients, chemicals, or excipients

intended for injection

Cell culture medium additive

employed in cell expansion,

controlled cellular differentiation/

activation step, or manufacture

of a viral vector

IV bags, transfer sets and tubing,

cryopreservation bags, syringes,

needles

Storage vessels or container closure

systems, closed aseptic transfer

systems

2 See Performance Testing.
3 Often AMs are aliquoted or stored at different concentrations, in different buffers, or under conditions that are different
from those stated on the label or previously validated. Data should be generated that demonstrate the stability and preserva-
tion of activity of the AM under the conditions that are specific to the manufacturing application.
4 Beta lactam antibiotics should not be used as AMs due to the risk of patient hypersensitivity.
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Table 2. AM Risk Tier 2

Low-Risk, Well Characterized Materials with Intended Use as AMs, Produced in Compliance with GMPs

Example

Typical Use in Cell, Gene,

or Tissue-Engineered

Product Manufacturing

Qualification or Risk

Reduction Activities

Recombinant growth factors,

cytokines5

Cell culture medium additive � DMF cross reference (when pos-

sible or practical)

� Certificate of analysis

� Assess lot-to-lot effect on pro-

cess performance6

� Assess removal from final pro-

duct

� Stability assessment on AM as

stored for use in manufacturing7

� When relevant, confirm certifi-

cate of analysis test results criti-

cal to product (could include

functional assay)

� Vendor audit

Immunomagnetic beads Immunomagnetic separation of cells

Human AB serum Cell culture medium additive

Progesterone, estrogen,vitamins,

purified chemicals

(USP-grade)

Cell culture medium additives,

induction agents, buffer

components

Sterile process buffers Process biological fluid employed in

tissue transport, cell processing,

purification

Biocompatible polymers,

scaffolds, hydrogels

Scaffolds, matrices for immobilized

cellular cultivation

Proteolytic enzymes Process enzyme

Tissue culture media Cell culture medium additive

Monoclonal antibodies Immunologically targeting specific

cell populations for selection or

removal

Density gradient media Cell separation via centrifugation

5 These AMs should be produced from nonmammalian, recombinant sources (i.e., microbially grown in the absence of ani-
mal-derived growth medium components).
6 See Performance Testing.
7 Often AMs are aliquoted or stored at different concentrations, in different buffers, or under conditions that are different
from those stated on the label or previously validated. Data should be generated that demonstrates the stability and preserva-
tion or activity of the AMs under the conditions that are specific to the manufacturing application.
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Table 3. AM Risk Tier 3

Moderate-Risk Materials Not Intended for Use as AMs

(frequently produced for in vitro diagnostic use or reagent grade materials)

Example

Typical Use in Cell, Gene,

or Tissue-Engineered Product

Manufacturing

Qualification or Risk

Reduction Activities

Recombinant growth factors,

cytokines

Cell culture medium additive
� DMF cross reference (when pos-

sible or practical)

� Certificate of analysis

� Assess lot-to-lot effect on pro-

cess performance8

� Assess removal from final pro-

duct

� Stability assessment on AM as

stored for use in manufacturing9

� When relevant, confirm certifi-

cate of analysis test results criti-

cal to product (could include

functional assay)

� Vendor audit

� Upgrade manufacturing process

for material to GMP

� Develop stringent internal speci-

fications

� Determine if lot-to-lot biocom-

patibility, cytotoxicity, or adven-

titious agent testing are needed

Tissue culture media Cell culture medium additive

Monoclonal antibodies

(diagnostic-grade produced

in cell culture)

Immunologically targeting

specific cell populations

for selection or removal

Process buffers Process biological fluid

employed in tissue

transport, cell processing,

purification

Novel polymers, scaffolds,

hydrogels
Scaffolds, matrices for

immobilized cellular

cultivation

Proteolytic enzymes Process enzyme

Purified chemicals

(reagent-grade)

Culture medium additives,

induction agents, buffer

components

8 See Performance Testing.
9 Often AMs are aliquoted or stored at different concentrations, in different buffers, or under conditions that are different
from those stated on the label or previously validated. Data should be generated that demonstrate the stability and preserva-
tion or activity of the AM under the conditions that are specific to the manufacturing application.
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Table 4. AM Risk Tier 4

High-Risk Materials

Example

Typical Use in Cell, Gene,

or Tissue-Engineered

Product

Qualification or Risk

Reduction Activities

FBS
Cell culture medium additive � Same as in Table 3, plus

� Verify traceability to country of

origin

� Assure country of origin is qua-

lified as safe with respect to

source-relevant animal diseases,

including TSE

� Adventitious agent testing for

animal source-relevant viruses

Animal-derived (including

human) extracts

Cell culture medium additive

Animal-derived polymers,

scaffolds, hydrogels

Scaffolds, matrices for

immobilized cellular cultivation

Purified enzymes Process enzyme

Ascites-derived antibodies or

proteins

Immunologically targeting

specific cell populations

for selection or removal

Animal or human cells used

as feeder layers

Cell culture substratum or

source of medium components

Chemical entities with known

toxicities (i.e. methotrexate,

cholera toxin, Staphylococcus aureus

pore-forming hemolysin,

Staphylococcus

enterotoxins A and B,

toxic shock syndrome toxin)

Selection agents used in cell

culture to improve or maintain

transgene expression,

enhance cellular proliferation,

improve cell survival upon

cryopreservation, superantigens

for the activation of T cells
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PERFORMANCE TESTING

In cases where AMs are chosen for their ability to provide

a particular biological function in producing the therapeutic

product, performance testing becomes an essential compo-

nent of their overall qualification. This is especially true

when the AM plays a critical role in modulating a complex

biochemical effect and has a large impact on product man-

ufacturing yield, purity, or final product potency. These

AMs tend to be complex substances or mixtures, are fre-

quently biologically sourced, and can exhibit significant

lot-to-lot variability. As a result, these AMs usually have

no simple identity test, nor can they be easily characterized

by physical or chemical tests. The development of well-de-

fined performance assays for complex AMs will not only

ensure process reproducibility and final product quality,

but in many cases will satisfy the identity testing criteria

in accordance with 21 CFR 211.84(d).

In some cases, the initial qualification of an AM for use in

manufacturing should be the investigation of the effect of

the amount of the AM on the desired response (increased

yield, purity, or potency of the therapeutic product). The

amount of the AM used in manufacturing should be chosen

to consistently yield the desired effect while minimizing is-

sues by removing the AM in subsequent processing steps.

Such testing frequently assesses the important functional at-

tribute expected of the AM in a scaled-down or simulated

manufacturing process. Some examples follow:

� If an AM is added to the culture media because it pro-

motes cellular proliferation or the secretion of a critical

therapeutic agent, the assay could demonstrate that

each lot of AMs produces the expected rate and amount

of cellular proliferation or the expected level of secreted

therapeutic agent.

� If a monoclonal antibody is used to purify a particular

cell type, the new lot of monoclonal antibody could be

shown to purify the cell population with the expected

recovery and purity for the desired cell type.

� If a deoxyribonuclease is used to degrade cellular DNA,

new lots could be tested for the ability of the deoxyri-

bonuclease to degrade DNA.

� If a particular type of density gradient material is used

to purify a vector or cell, new lots of the material used

to make the gradient could be shown to purify the vec-

tor or cell to an acceptable level.

� If a plasmid or viral vector is used in the production of a

gene therapy vector (e.g., helper function), new lots of

the helper vector could be shown to produce the ex-

pected amounts of the gene therapy vector.

� If a cell therapy is produced in a hollow-fiber bioreac-

tor, new lots of the bioreactor could be shown to pro-

duce the anticipated amount of cell product.

The actual assay used may well evolve as the manufactur-

ing process is developed further and the critical relation-

ships of the AM and the final product are better understood.

Because most performance testing yields relative results,

it is often helpful to assay a new lot of AMs side by side with

an approved lot of AMs or an official reference standard, if

available. This simultaneous comparison helps to reduce the

variability due to different lots of cells or vectors and will

help discern variability associated with the different lots

of AMs. If performance testing involves assays to demon-

strate that the new lot of AMs does not affect the impurity

profile of the final therapeutic product, either by generating

new impurities or by increasing the level of existing impu-

rities, it is helpful to assay both for the total level of impu-

rities, as well as look for the presence of new impurities. An

immunologically-based binding assay can typically assess

only the total level of impurities. For example, a Western

blot of the gene therapy product that is probed both with an-
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tibodies to the product and antibodies to host cell proteins is

useful for detecting new protein species and significant in-

creases in the levels of host cell impurities. This initial qua-

lification is enhanced by a performance assay that has a

quantitative readout with a clear change in the signal when

a significant change in the amount of AMs is introduced into

the assay (e.g., dose response). A threshold-type response

(i.e., there are two levels of response to the AM and neither

large changes in an AM below a certain dose nor above a

certain dose change the response) can make it more difficult

to select a concentration of AM that consistently results in

the desired effect and minimizes the residual levels of the

AM in the final therapeutic product.

ANCILLARY MATERIALS RESIDUAL LEVEL

ASSESSMENT AND REMOVAL

AMs are not intended to be present in the final dosage

form in cell, gene, and tissue-engineered products. Their

presence in the final product could lead to undesired effects

in the recipient or have a detrimental effect on product po-

tency. Undesired effects in humans include direct toxicity of

the AM or an unwanted immunogenic response. Some ex-

amples include the following:

� In the generation of a tumor vaccine using a patient’s

tumor biopsy as the starting material, a chemical entity

is introduced to denature the cell surface proteins and

tumor antigens to enhance their antigenicity. The chem-

ical entity is known to be highly toxic.

� Antibiotics may be added to a transport solution for hu-

man cells to address microbial contamination issues as-

sociated with the procurement procedure. Residual

levels of the antibiotic may affect the proliferative ca-

pacity of the final engineered cellular product. Residual

antibiotics could also cause an anaphylactic response in

some individuals.

� FBS, employed in the cultivation of an engineered hu-

man skin graft, may cause the development of a humor-

al antibody response directed against bovine proteins.

� Aggregated mouse immunoglobulin, a trace impurity in

a purified preparation of mouse monoclonal antibody

used to target a cell population for immunoselection,

may be immunogenic.

� A cytokine, employed as an immunomodulator in the

generation of a gene-modified autologous tumor vac-

cine product, may elicit a severe reaction in the recipi-

ent.

� Cholera toxin, employed as part of a cell culture me-

dium for a cell therapy product intended for intravenous

administration, will be highly toxic to the recipient if it

is not removed during processing.

These risks can be mitigated through the design of pro-

cesses to include steps to adequately remove the AM

through dilution, separation, or inactivation, as well as the

development of analytical detection assays to assess the

AM levels during processing and in the final therapeutic

product. Assessment and removal strategies for residual

AMs should be considered in the early phases of process

development. There are two different approaches for asses-

sing residual AM levels in the final therapeutic product: (1)

Validation studies can demonstrate that the process is cap-

able of removing more of the AM than would be present in a

worst-case scenario. (2) The residual levels of an AM can be

measured for each lot at an appropriate step in the manufac-

turing process.

Validation of an AM removal is often best performed by

spiking the impure product with ‘‘worst case’’ or higher le-

vels of the AM and showing the purification process is cap-

able of removing the AM to ‘‘undetectable levels’’.

Clearance factors can then be generated for each purification

step in a manner analogous to that done in viral clearance
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studies. When designing the validation studies, the follow-

ing three considerations should be included: (1) The assay

should be able to accurately quantitate the AM in each sam-

ple matrix. (2) If the validation is conducted at a scale smal-

ler than that used for routine lot production, the

comparability of this smaller scale process to the full scale

process needs to be demonstrated. This usually means that

the smaller scale process is operated using the same critical

parameters as the full scale process with the product gener-

ated at each step having a similar purity and yield. (3) As

with any spiking study, one has to demonstrate that the ad-

ditional, higher level of AM has not affected the purification

process. If the second approach of measuring residual levels

of the AM in each lot is used, the specification for the max-

imum amount of AM in the final therapeutic product is

based on the amount of the AM in the lots used in toxicolo-

gical or clinical studies or known toxicological data.

The development of sensitive and reproducible analytical

assays for AMs is another important component of a risk

reduction approach. Two types of assays are useful in asses-

sing the levels of residual AM impurity: a limit test and a

quantitative test. Either test should be accurate, precise, ro-

bust, and have a low limit of detection. Assays for residual

AMs may be performed on the product before it is formu-

lated (e.g., on the drug substance) to avoid any interference

of the components used in the formulation with the assay for

residual AMs or in the final drug product. Spike-recovery

controls are often included in such assays to demonstrate

that the sample matrix does not inhibit the detection of the

AM. Preferably, assays should be designed to detect all

forms of AMs including aggregates, fragments, or conju-

gates. Aggregated protein has been shown to be particularly

immunogenic.

Immunoassays such as ELISA are most commonly used

to assess residual levels of AMs. An ELISA for bovine ser-

um albumin (BSA) has been used to assess residual levels of

FBS. Polymerase chain reaction (PCR) technology has been

employed to assess residual levels of host cell DNA. Label-

ing cells with 3H thymidine or performing PCR for a feeder

cell-specific gene sequence are two ways to assess for resi-

dual levels of feeder cells. If ‘‘wash out’’ of the AM is

achieved by exhaustive dilution associated with further pro-

cessing activities, it may be useful to calculate the dilution

factor for the AM during this processing. In some cases, this

is sufficient to ensure that the AM has been reduced to safe

levels for early clinical development. Data should be ob-

tained later in clinical development to confirm the wash

out of the AM at the expected step(s). This approach is par-

ticularly useful when there is pre-existing knowledge of the

therapeutic levels and toxicity of the AM. In other cases, in-

formation regarding the safety and tolerability of the AM

should be collected (in preclinical toxicology studies or later

with human clinical studies) in order to determine the safe or

nontoxic levels that must be achieved. These data may be

needed even for an AM that is approved for use for thera-

peutic purposes if it is being used in a manner inconsistent

with its intended use or labeling or if the route of adminis-

tration or dosage level of the AM may present risks not pre-

viously encountered or considered.

CONCLUSION

While many types of AMs are used during the manu-

facture of cell, gene, and tissue-engineered products, they

have received less emphasis than the final products. How-

ever, the importance of AM quality to the quality of the final

product cannot be overstated. Good quality AMs should

perform as intended in a consistent manner, batch-to-batch,

if they are carefully selected and appropriately used. AMs of
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insufficient quality will affect the quality and the effective-

ness of the final product and endanger the health of patients.

Thus, implementing an AM qualification program that ad-

dresses the risks associated with the AM, the stage of manu-

facture at which it is used, and the amount of the AM used

during manufacture will ensure the safety and effectiveness

of the final product.

APPENDIX

AMs used in cell, gene, and tissue-engineered products

will be regulated in the context of the manufacturing process

of the cell, gene, and tissue-engineered products. Certain

AMs may already be approved for uses other than for cell,

gene, and tissue-engineered product manufacture. It is pre-

ferable to source AMs that are approved therapeutic pro-

ducts when they are available because they are well-

characterized with an established toxicological profile and

are manufactured according to controlled and documented

procedures. The following list of documents should provide

relevant regulatory guidance and a description of best prac-

tices in product and process development, manufacturing,

quality control, and quality assurance:

Biological Reactivity Tests, In Vitro h87i

Biological Reactivity Tests, In Vivo h88i

Biotechnology-Derived Articles h1045i

Cell and Gene Therapy Products h1046i

Biotechnology-Derived Articles—Tests h1047i

21 CFR 211 Subpart E, 211.80 through 211.94 and 211.101

21 CFR 312

21 CFR 314

21 CFR 801.109 (b) (1)

21 CFR 807.81 through 21 CFR 807.97

21 CFR 812

21 CFR 814

FDA Center for Biologics Evaluation (CBER) ‘‘Draft Gui-

dance for Monoclonal Antibodies Used as Reagents in

Drug Manufacturing’’ (1999)

FDA Center for Biologics Evaluation (CBER) ‘‘Points to

Consider in the Characterization of Cell Lines Used

to Produce Biologicals’’ (1993)

FDA Center for Devices and Radiological Health (CDRH)

‘‘Class II Special Controls Guidance Document: Tissue

Culture Media for Human ex vivo Tissue and Cell Cul-

ture Processing Applications; Final Guidance for In-

dustry and FDA Reviewers’’ (May 16, 2001)

CDRH Blue Book Memorandum G95-1

ISO 10993-1: 1997 ‘‘Biological Evaluation of Medical

Devices—Part 1: Evaluation and Testing’’

International Conference on Harmonization (ICH) Q5A

‘‘Guidance for Viral Safety Evaluation of Biotechnol-

ogy Products Derived from Cell Lines of Human and

Animal Origin’’

International Conference on Harmonization (ICH) Q5D

‘‘Guidance on Quality of Biotechnological/Biological

Products: Derivation and Characterisation of Cell Sub-

strates Used for Production of Biotechnological/Bio-

logical Products’’

Public Health Service Guideline on Infectious Diseases Is-

sues in Xenotransplantation (October 18, 2000)
~USP28

Pharmacopeial Forum
Vol. 30(2) [Mar.–Apr. 2004] IN-PROCESS REVISION 643

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



REAGENTS, INDICATORS,

AND SOLUTIONS

Reagent Specifications

BRIEFING

Acetal. This new reagent is used as a component of Standard
solution C in the test for Volatile impurities under the harmonized
monograph for Alcohol, which appears in the Harmonization sec-
tion of this PF.

(HDQ: M. Marques) RTS—40773-1

Add the following:

~

Acetal, C6H14O2—118.2—Use a suitable grade.
~USP28

BRIEFING

Bacterial Alkaline Protease Preparation. This new reagent is
specified in the test for Content of all-E-lycopene, 5Z-lycopene,
and related compounds, and the test for Content of lycopene under
Lycopene Preparation, appearing elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40413-2

Add the following:

~

Bacterial Alkaline Protease Preparation—Use a suit-

able grade.116
~USP28

BRIEFING

Benzamidine Hydrochloride Hydrate. This new reagent is
used in the test for Fibroblast growth factor-2 content in the pro-
posed new monograph for Small Intestinal Submucosa Wound Ma-
trix, appearing elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40758-2

Add the following:

~

Benzamidine Hydrochloride Hydrate, C7H8N2 �

HCl—156.6 [1670-14-0]—White to off-white powder. Use

a suitable grade.10
~USP28

BRIEFING

Bovine Collagen. This new reagent is used in the test for Gly-
cosaminoglycan content in the proposed new monograph for Small
Intestinal Submucosa Wound Matrix, appearing elsewhere in this
number of PF.

(HDQ: M. Marques) RTS—40758-4

Add the following:

~

Bovine Collagen—Use a suitable grade that contains

less than 1 mg glycosaminoglycan per mg.10
~USP28

BRIEFING

Rat Tail Collagen. This new reagent is used in the Bioactivity
test in the proposed new monograph for Small Intestinal Submuco-
sa Wound Matrix, appearing elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40758-12

Add the following:

~

Rat Tail Collagen—Use a suitable grade.102
~USP28

BRIEFING

Cyclohexylmethanol. This new reagent is used in the prepara-
tion of the Standard solutions in the test for Related compounds in
the draft monograph for Benzyl Alcohol, which appears in the Har-
monization section of this PF.

(HDQ: M. Marques) RTS—40773-8
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Add the following:

~

Cyclohexylmethanol, C7H14O—114.19—Use a suitable

grade.
~USP28

BRIEFING

Dicyclohexyl. This new reagent is used in the preparation of the
Dicyclohexyl solution in the test for Related compounds in the draft
monograph for Benzyl Alcohol, which appears in the Harmoniza-
tion section of this PF.

(HDQ: M. Marques) RTS—40773-8

Add the following:

~

Dicyclohexyl, C12H22—166.31—Use a suitable

grade.
~USP28

BRIEFING

1,9-Dimethyl-Methylene Blue. This new reagent is used in the
test for Glycosaminoglycan content in the proposed new mono-
graph for Small Intestinal Submucosa Wound Matrix, appearing
elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40758-6

Add the following:

~

1,9-Dimethyl-Methylene Blue, C36H46Cl4N6OS2Zn—

850.1 [23481-50-7]—Dark green powder. Use a suitable

grade.10
~USP28

BRIEFING

3-(Dodecyldimethylammonio)propanesulfonate. This new re-
agent is used to prepare the Medium in the Dissolution test under
Mephobarbital Tablets, appearing elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40867-1

Add the following:

~

3-(Dodecyldimethylammonio)propanesulfonate

(Lauryl sulfobetaine, N,N-dimethyl-N-dodecyl-N-(3-sulfo-

propyl)ammonium betaine), C17H37NO3S—335.54

[14933-08-5]—Use a suitable grade.
~USP28

BRIEFING

Ethylbenzene. This new reagent is used in the preparation of the
Ethylbenzene solution in the test for Related compounds in the
draft monograph for Benzyl Alcohol, which appears in the Harmo-
nization section of this PF.

(HDQ: M. Marques) RTS—40773-8

Add the following:

~

Ethylbenzene, C8H10—106.17—Not less than

99.5%.
~USP28

BRIEFING

Fibroblast Growth Factor-2. This new reagent is used in the
Bioactivity test in the proposed new monograph for Small Intest-
inal Submucosa Wound Matrix, appearing elsewhere in this num-
ber of PF.

(HDQ: M. Marques) RTS—40758-8

Add the following:

~

Fibroblast Growth Factor-2—Use a suitable

grade.114
~USP28

BRIEFING

Lauryl Dimethyl Amine Oxide. This new reagent is specified
in the Dissolution Medium in the monograph for Isradipine Cap-
sules, which appears elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40548-11
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Add the following:

~

Lauryl Dimethyl Amine Oxide (N,N-Dimethyldodecy-

lamine-N-oxide), C14H31NO, [1643-20-5]—229.41—Use a

suitable grade.115
~USP28

BRIEFING

Methanol, Aldehyde-Free. This new reagent is used in the sec-
tion Suitability for determination of aldehydes under the reagent
methylbenzothiazolone hydrazone hydrochloride that is specified
in the test for Aldehyde in the draft monograph for Ethylcellulose,
which appears in the Harmonization section of this PF.

(HDQ: M. Marques) RTS—40768-1

Add the following:

~

Methanol, Aldehyde-Free, CH3OH—32.04—Dis-

solve 25 g of iodine in 1 L of methanol and pour the solu-

tion, with constant stirring, into 400 mL of 1 N sodium

hydroxide. Add 150 mL of water, and allow to stand for

16 hours. Filter, and boil under a reflux condenser until

the odor of iodoform disappears. Distill the solution by frac-

tional distillation. It contains not more than 0.001% of alde-

hydes and ketones.
~USP28

BRIEFING

Methylbenzothiazolone Hydrazone Hydrochloride, page
1599 of PF 28(5) [Sept.–Oct. 2002]. This new reagent is used as
a specified component of the Acetaldehyde test in the draft mono-
graph for Ethylcellulose, which appears in the Harmonization sec-
tion of this PF.

(HDQ: M. Marques) RTS—40768-1

Add the following:

~

Methylbenzothiazolone Hydrazone Hydrochloride,

C8H10CIN3S �H2O—233.7 [38894-11-0]—Use a suitable

grade. An almost white or yellowish, crystalline powder.

Melting point h741i: about 2708.

Suitability for determination of adehydes—To 2 mL of

aldehyde-free methanol add 60 mL of a 1 g per L solution of

propionaldehyde in aldehyde-free methanol and 5 mL of a 4

g per L solution of methylbenzothiazolone hydrazone

hydrochloride. Mix, and allow to stand for 30 minutes. Pre-

pare a blank omitting the propionaldehyde solution. Add

25.0 mL of a 2 g per L solution of ferric chloride to the test

solution and to the blank, dilute with acetone to 100.0 mL,

and mix. The absorbance of the test solution, measured at

660 nm using the blank as compensation liquid, is not less

than 0.62.
~USP28

BRIEFING

4-Methylpentan-2-ol. This new reagent is used as a component
of Test solution B in the test for Volatile impurities under the har-
monized monograph for Alcohol,which appears in theHarmoniza-
tion section of this PF.

(HDQ: M. Marques) RTS—40773-1

Add the following:

~

4-Methylpentan-2-ol, C6H14O—102.2—Use a suit-

able grade.
~USP28

BRIEFING

Oxygen-Helium Certified Standard, USP 27 page 2699. The
reagent Oxygen-Helium Certified Standard is being proposed for
deletion. It is being replaced by the new USP Oxygen–Helium
RS, appearing elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40629-10

Delete the following:

~

Oxygen-Helium Certified Standard—A mixture of 1.0%
oxygen in industrial grade helium. It is available from most suppli-
ers of specialty gases.

~USP28
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BRIEFING

Phenylmethylsulfonyl Fluoride. This new reagent is used in
the test for Fibroblast growth factor-2 content in the proposed
new monograph for Small Intestinal Submucosa Wound Matrix,
appearing elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40758-10

Add the following:

~

Phenylmethylsulfonyl Fluoride, C7H7FO2S—174.2

[329-98-6]—White to faint yellow powder. Use a suitable

grade.10
~USP28

BRIEFING

Propionaldehyde. This new reagent is used to prepare the re-
agent, methylbenzotiazolone hydrazone hydrochloride, specified
in the test for Aldehyde in the Ethylcellulose monograph, which
appears in the Harmonization section of this PF.

(HDQ: M. Marques) RTS—40768-1

Add the following:

~

Propionaldehyde, C3H6O—58.08—Use a suitable

grade.
~USP28

BRIEFING

Sodium 1-Heptanesulfonate, Monohydrate. This new reagent
is used in the test for Chromatographic purity and in the Assay un-
der Homatropine Hydrobromide, which appears elsewhere in this
number of PF.

(HDQ: M. Marques) RTS—37240-2

Add the following:

~

Sodium 1-Heptanesulfonate Monohydrate, C7H15

NaO3S �H2O—220.26 [22767-50-6]—Use a suitable

grade.
~USP28

BRIEFING

Tritirachium Album Proteinase K. This new reagent is used in
the test for Glycosaminoglycan content in the proposed new mono-
graph for Small Intestinal Submucosa Wound Matrix, appearing
elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40758-14

Add the following:

~

Tritirachium Album Proteinase K—Use a suitable

grade.113
~USP28

BRIEFING

Tropine. This new reagent is used in the test for Limit of tropine
under Homatropine Hydrobromide, which appears elsewhere in
this number of PF.

(HDQ: M. Marques) RTS—37240-3

Add the following:

~

Tropine, C8H15NO—141.2 [120-29-6]—Use a suitable

grade.
~USP28

BRIEFING

Reagent Footnotes, USP 27 page 2738, page 1133 of PF
26(4) [July–Aug. 2000], page 3373 of PF 27(6) [Nov.–Dec.
2001], page 266 of PF 29(1) [Jan.–Feb. 2003], page 508 of PF
29(2) [Mar.–Apr. 2003], page 1257 of PF 29(4) [July–Aug.
2003], and page 317 of PF 30(1) [Jan.–Feb. 2004]. The following
new reagents reference Footnote 10: Bovine collagen; Benzami-
dine hydrochloride hydrate; 1,9-Dimethyl-methylene blue; and
Phenylmethylsulfonyl fluoride. The new reagent Rat tail collagen
references Footnote 102. Footnotes 113, 114, 115, and 116 are
added to provide information regarding the commercial availabil-
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ity of Tritirachium album proteinase K, Fibroblast growth factor-2,
Lauryl dimethyl amine oxide, and Bacterial alkaline protease prep-
aration, respectively.

(HDQ: M. Marques) RTS—37456-2

Change to read:

10 A suitable grade is available from Regis Chemical Co., 1101 N.
Franklin St., Chicago, IL 60610.

&Sigma-Aldrich, www.sigma-aldrich.com.&1S (USP27)

Add the following:

&102 A suitable grade is available from BD Biosciences,

Clontech, 1020 East Meadow Circle, Palo Alto, CA

94303-4230. www.bdbiosciences.com.&1S (USP27)

Add the following:

~113 A suitable grade can be obtained from Qiagen,

Inc., www.qiagen.com.
~USP28

Add the following:

~114 A suitable grade can be obtained from Roche Diagnos-

tics Corporation, www.roche-diagnostics.com.
~USP28

Add the following:

~115 A suitable grade is available from Fluka, catalog num-

ber 40234, www.sigma-aldrich.com.
~USP28

Add the following:

~116 A suitable grade is commercially available as ‘‘Protext

6L’’ from Genencor, www.genencor.com.
~USP28

REFERENCE TABLES

BRIEFING

Container Specifications for Capsules and Tablets, USP 27
page 2741, and page 2055 of PF 29(6) [Nov.–Dec. 2003].

(HDQ) RTS—40598-1; 40774-1

The following table is provided as a reminder for the pharmacist
engaged in the typical dispensing situation who already is ac-
quainted with the Packaging and storage requirements set forth
in the individual monographs. It lists the capsules and tablets that
are, or will be, official in the United States Pharmacopeia and in-
dicates the relevant tight (T), well-closed (W), and light-resistant
(LR) specifications applicable to containers in which the drug that
is repackaged should be dispensed.

This table is not intended to replace, nor should it be interpreted
as replacing, the definitive requirements stated in the individual
monographs.

Container Specifications for Capsules and Tablets

Monograph Title
Container

Specification

Change to read:
Acepromazine Maleate Tablets W

&T,&1S (USP27)

LR

Change to read:
Acetaminophen, Aspirin, and Caffeine

Tablets
W

&T&1S (USP27)

Change to read:
Acetazolamide Tablets W

&T&1S (USP27)

Change to read:
Acetohexamide Tablets W

&T&2S (USP27)

Add the following:

&Alendronate Sodium Tablets T&2S (USP27)

Change to read:
Allopurinol Tablets W

&T&2S (USP27)

Change to read:
Alumina and Magnesia Tablets W

&T&2S (USP27)
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Monograph Title
Container

Specification

Change to read:
Alumina, Magnesia, and Calcium
Carbonate Tablets

W

&T&2S (USP27)

Change to read:
Alumina, Magnesia, Calcium Carbonate,
and Simethicone Tablets

W

&T&2S (USP27)

Add the following:

&Benazepril Tablets W&2S (USP27)

Add the following:

&Bisoprolol Fumarate Tablets T, LR&1S (USP27)

Add the following:

&Bisoprolol Fumarate and Hydro-

chlorothiazide Tablets W&1S (USP27)

Add the following:

&Cefaclor Tablets T&2S (USP27)

Add the following:

&Clarithromycin Tablets, Extended-

Release W&2S (USP27)

Add the following:

&Black Cohosh Tablets T, LR&2S (USP27)

Add the following:

&Desogestrel and Ethinyl Estradiol

Tablets W&2S (USP27)

Add the following:

&Fluoxetine Capsules, Delayed-Release T&2S (USP27)

Add the following:

&Gabapentin Capsules W&2S (USP27)

Add the following:

&Ginkgo Capsules T, LR&2S (USP27)

Add the following:

&Ginkgo Tablets T, LR&2S (USP27)

Change to read:
Asian Ginseng Capsules T, LR

~

~USP28

Add the following:

~

Indinavir Sulfate Capsules T
~USP28

Monograph Title
Container

Specification

Add the following:

&Irbesartan Tablets W&2S (USP27)

Add the following:

&Irbesartan and Hydrochlorothiazide

Tablets W&2S (USP27)

Add the following:

&Isosorbide Mononitrate Tablets T&2S (USP27)

Add the following:

&Isosorbide Mononitrate Tablets,

Extended-Release T&2S (USP27)

Add the following:

&Isradipine Capsules T&2S (USP27)

Add the following:

&Loratadine Tablets T&1S (USP27)

Add the following:

&Metformin Hydrochloride Tablets T&2S (USP27)

Add the following:

&Metolazone Tablets T, LR&2S (USP27)

Add the following:

&Misoprostol Tablets T&2S (USP27)

Add the following:

&Naratriptan Tablets T&1S (USP27)

Add the following:

&Norgestimate and Ethinyl Estradiol

Tablets W&2S (USP27)

Add the following:

&Oxaprozin Tablets T, LR&2S (USP27)

Add the following:

&Paroxetine Hydrochloride Tablets W&2S (USP27)

Add the following:

&Quinapril Tablets W&2S (USP27)

Add the following:

&Rimantadine Hydrochloride Tablets T, LR&1S (USP27)
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Monograph Title
Container

Specification

Add the following:

&Valsartan Capsules T, LR&2S (USP27)

Add the following:

&Valsartan and Hydrochlorothiazide

Tablets

W&2S (USP27)

BRIEFING

Description and Relative Solubility of USP and NF Articles,
USP 27 page 2747, page 5310 of PF 23(6) [Nov.–Dec. 1997], page
7017 of PF 24(5) [Sept.–Oct. 1998], page 8282 of PF 25(3) [May–
June 1999], page 8589 of PF 25(4) [July–Aug. 1999], page 8917
of PF 25(5) [Sept.–Oct. 1999], page 9254 of PF 25(6) [Nov.–Dec.
1999], page 837 of PF 26(3) [May–June 2000], page 1135 of PF
26(4) [July–Aug. 2000], page 1385 of PF 26(5) [Sept.–Oct. 2000],
page 1907 of PF 27(1) [Jan.–Feb. 2001], page 2281 of PF 27(2)
[Mar.–Apr. 2001], page 2839 of PF 27(4) [July–Aug. 2001], page
3374 of PF 27(6) [Nov.–Dec. 2001], page 554 of PF 28(2) [Mar.–
Apr. 2002], page 1236 of PF 28(4) [July–Aug. 2002], page 1542 of
PF 28(5) [Sept.–Oct. 2002], page 1953 of PF 28(6) [Nov.–Dec.
2002], page 266 of PF 29(1) [Jan.–Feb. 2003], page 509 of PF
29(2) [Mar.–Apr. 2003], page 812 of PF 29(3) [May–June
2003], page 1262 of PF 29(4) [July–Aug. 2003], page 1684 of
PF 29(5) [Sept.–Oct. 2003], page 2057 of PF 29(6) [Nov.–Dec.
2003], and page 317 of PF 30(1) [Jan.–Feb. 2004].

(HDQ) RTS—37240-1; 40209-1; 40209-2; 40209-3; 40209-
4; 40209-5; 40773-2; 40773-4; 40773-6; 40814-1; 40814-2;
40862-1; 40862-2; 40864-1

Add the following:

~

Acesulfame Potassium: Awhite, crystalline powder or

colorless crystals. Soluble in water; very slightly soluble in

acetone and in alcohol. NF category: Sweetening

agent.
~USP28

Add the following:

~

Adipic Acid: A white, crystalline powder. Freely solu-

ble in alcohol and in methanol; soluble in boiling water and

in acetone; slightly soluble in water. NF category: Buffering

agent.
~USP28

Add the following:

~

Cellulose Acetate Butyrate: Cellaburate: Fine

white or almost white powder or granules. Available in a

range of viscosities, acetyl and butyl contents. Slightly

hygroscopic; soluble in acetone, in methylene chloride, in

pyridine, and in dimethyl sulfoxide; practically insoluble

in water and in alcohol. NF category: Coating agent; poly-

mer membranes.
~USP28

Delete the following:
~

Citric Acid: Colorless, translucent crystals, or white, granular
to fine, crystalline powder. The hydrous form is efflorescent in dry
air. The anhydrous form melts at about 1538, with decomposition.
Very soluble in water; freely soluble in alcohol; very slightly solu-
ble in ether. NF category: Acidifying agent; buffering
agent.

~USP28

Add the following:

~

Anhydrous Citric Acid: Colorless, translucent crystals,

or white, granular to fine, crystalline powder. Efflorescent in

dry air. Melts at about 1538, with decomposition. Very so-

luble in water; freely soluble in alcohol; very slightly solu-

ble in ether. NF category: Acidifying agent; buffering

agent.
~USP28

Add the following:

~

Citric Acid Monohydrate: Colorless, translucent crys-

tals, or white, granular to fine, crystalline powder. Efflores-

cent in dry air. Very soluble in water; freely soluble in

alcohol; very slightly soluble in ether. NF category: Acidi-

fying agent; buffering agent.
~USP28

Add the following:

~

Galactose: A white, crystalline or finely granulated

powder. Soluble in water; very slightly soluble in alcohol.

NF category: Sweetening agent.
~USP28

Change to read:
Homatropine Hydrobromide: White crystals, or white, crys-

talline powder. Is affected by light.
~

Slowly darkens on exposure to light.
~USP28

Freely soluble in water; sparingly soluble in alcohol; slightly solu-
ble in chloroform; insoluble in ether.
~

Melts between 2148 and 2178, with slight decomposi-

tion.
~USP28
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Add the following:

~

Maleic Acid: White, crystalline powder. Freely soluble

in water and in alcohol; sparingly soluble in ether.
~USP28

Add the following:

~

Sodium Sulfite: Colorless crystals. Freely soluble in

water; very slightly soluble in alcohol. NF category: Anti-

oxidant.
~USP28

Add the following:

~

Sodium Tartrate: Transparent, colorless, odorless crys-

tals. Freely soluble in water; insoluble in alcohol. NF cate-

gory: Sequestering agent.
~USP28

Add the following:

~

Corn Starch: Irregular, angular, white masses or fine

powder. Is odorless, and has a slight, characteristic taste. In-

soluble in cold water and in alcohol. NF category: Tablet

and/or capsule diluent; tablet disintegrant; tablet binder; sus-

pending and/or viscosity-increasing agent.
~USP28

Add the following:

~

Potato Starch: Irregular, angular, white masses or fine

powder. Is odorless, and has a slight, characteristic taste. In-

soluble in cold water and in alcohol. NF category: Tablet

and/or capsule diluent; tablet disintegrant; tablet binder;

suspending and/or viscosity-increasing agent.
~USP28

Add the following:

~

Wheat Starch: Irregular, angular, white masses or fine

powder. Is odorless and has a slight, characteristic taste. In-

soluble in cold water and in alcohol. NF category: Tablet

and/or capsule diluent; tablet disintegrant; tablet binder; sus-

pending and/or viscosity-increasing agent.
~USP28

Add the following:

~

Succinic Acid: White, odorless crystals. Soluble in

water, in alcohol, and in glycerin; freely soluble in boiling

water. NF category: Neutralizing agent.
~USP28
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Items from Earlier Numbers of PF that Have Not Yet
Appeared in a Supplement, and are Therefore Candidates
for Subsequent Supplements.

GENERAL NOTICES AND REQUIREMENTS

‘‘Official’’ and ‘‘Official Articles’’—See PF Vol. 29 No. 6, page
1823.

Significant Figures and Tolerances—See PF Vol. 29 No. 6, page
1824.

General Chapters—See PF Vol. 29 No. 6, page 1825.
Ingredients and Processes—See PF Vol. 29 No. 6, page 1825.
Tests and Assays—See PF Vol. 29 No. 6, page 1826.
Preservation, Packaging, Storage, and Labeling—See PF Vol. 29

No. 6, page 1829.

USP MONOGRAPHS

Acebutolol Hydrochloride Capsules—See PF Vol. 27 No. 1, page
1743.

Acepromazine Maleate—See PF Vol. 29 No. 6, page 1832.
Acepromazine Maleate Injection—See PF Vol. 27 No. 3, page

2494.
Acepromazine Maleate Tablets—See PF Vol. 27 No. 3, page 2494.
Acetaminophen—See PF Vol. 27 No. 3, page 2494.
Acetaminophen Capsules—See PF Vol. 27 No. 3, page 2494.
Acetaminophen for Effervescent Oral Solution—See PF Vol. 27

No. 3, page 2495.
Acetaminophen Oral Solution—See PF Vol. 30 No. 1, page 40.
Acetaminophen Oral Suspension—See PF Vol. 30 No. 1, page 40.
Acetaminophen Suppositories—See PF Vol. 27 No. 3, page 2495.
Acetaminophen Tablets—See PF Vol. 27 No. 3, page 2495.
Acetaminophen and Aspirin Tablets—See PF Vol. 30 No. 1, page

41.
Acetaminophen, Aspirin, and Caffeine Tablets—See PF Vol. 27

No. 3, page 2495.
Capsules Containing at Least Three of the Following—Aceta-

minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 43.

Oral Powder Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Oral Solution Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Tablets Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Phenylpropanolamine—See PF Vol. 30 No. 1,
page 42.

Tablets Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Acetaminophen and Codeine Phosphate Capsules—See PF Vol. 30
No. 1, page 45.

Acetaminophen and Codeine Phosphate Oral Solution—See PF
Vol. 30 No. 1, page 46.

Acetaminophen and Codeine Phosphate Oral Suspension—See PF
Vol. 30 No. 1, page 46.

Acetaminophen and Codeine Phosphate Tablets—See PF Vol. 29
No. 3, page 602.

Acetaminophen, Dextromethorphan Hydrobromide, Doxylamine
Succinate, and Pseudoephedrine Hydrochloride Oral Solu-
tion—See PF Vol. 30 No. 1, page 46.

Acetaminophen and Diphenhydramine Citrate Tablets—See PF
Vol. 30 No. 1, page 47.

Acetaminophen, Diphenhydramine Hydrochloride, and Pseudo-
ephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,
page 47.

Acetaminophen and Pseudoephedrine Hydrochloride Tablets—
See PF Vol. 30 No. 1, page 48.

Acetazolamide—See PF Vol. 27 No. 3, page 2500.

Acetazolamide for Injection—See PF Vol. 27 No. 3, page 2500.
Acetazolamide Tablets—See PF Vol. 27 No. 3, page 2501.
Glacial Acetic Acid—See PF Vol. 27 No. 3, page 2501.
Acetic Acid Irrigation—See PF Vol. 27 No. 3, page 2501.
Acetic Acid Otic Solution—See PF Vol. 27 No. 3, page 2501.
Acetohexamide Tablets—See PF Vol. 27 No. 3, page 2501.
Acetohydroxamic Acid Tablets—See PF Vol. 30 No. 1, page 49.
Acetylcholine Chloride—See PF Vol. 27 No. 3, page 2502.
Acetylcholine Chloride for Ophthalmic Solution—See PF Vol. 27

No. 3, page 2502.
Acetylcysteine—See PF Vol. 27 No. 3, page 2503.
Acetylcysteine Solution—See PF Vol. 27 No. 3, page 2503.
Acetylcysteine and Isoproterenol Hydrochloride Inhalation Solu-

tion—See PF Vol. 27 No. 3, page 2503.
Acyclovir—See PF Vol. 29 No. 6, page 1833.
Acyclovir Capsules—See PF Vol. 29 No. 3, page 602.
Acyclovir for Injection—See PF Vol. 29 No. 3, page 602.
Acyclovir Ointment—See PF Vol. 29 No. 3, page 604.
Acyclovir Oral Suspension—See PF Vol. 29 No. 6, page 1833.
Acyclovir Tablets—See PF Vol. 29 No. 3, page 604.
Adenosine—See PF Vol. 29 No. 6, page 1834.
Albendazole—See PF Vol. 27 No. 3, page 2505.
Albendazole Oral Suspension—See PF Vol. 29 No. 4, page 991.
Albendazole Tablets—See PF Vol. 27 No. 3, page 2505.
Albumin Human—See PF Vol. 29 No. 4, page 992.
Albuterol—See PF Vol. 27 No. 3, page 2505.
Albuterol Sulfate—See PF Vol. 27 No. 3, page 2506.
Albuterol Tablets—See PF Vol. 30 No. 1, page 50.
Alclometasone Dipropionate—See PF Vol. 27 No. 3, page 2506.
Alclometasone Dipropionate Cream—See PF Vol. 27 No. 3, page

2507.
Alclometasone Dipropionate Ointment—See PF Vol. 27 No. 3,

page 2507.
Dehydrated Alcohol Injection—See PF Vol. 27 No. 3, page 2507.
Rubbing Alcohol—See PF Vol. 27 No. 3, page 2507.
Alcohol in Dextrose Injection—See PF Vol. 27 No. 3, page 2508.
Alendronate Sodium—See PF Vol. 28 No. 3, page 737.
Alendronate Sodium Tablets—See PF Vol. 28 No. 3, page 740.
Alendronic Acid Tablets—See PF Vol. 29 No. 4, page 997.
Alfentanil Hydrochloride—See PF Vol. 29 No. 6, page 1834.
Allopurinol Oral Solution—See PF Vol. 29 No. 4, page 1000.
Allopurinol Tablets—See PF Vol. 29 No. 3, page 604.
Alprazolam Tablets—See PF Vol. 30 No. 1, page 51.
Alprostadil—See PF Vol. 29 No. 5, page 1412.
Alteplase—See PF Vol. 29 No. 6, page 1835.
Altretamine—See PF Vol. 27 No. 3, page 2514.
Altretamine Capsules—See PF Vol. 27 No. 3, page 2514.
Potassium Alum—See PF Vol. 27 No. 3, page 2515.
Alumina and Magnesia Oral Suspension—See PF Vol. 27 No. 3,

page 2515.
Alumina and Magnesia Tablets—See PF Vol. 27 No. 3, page 2515.
Alumina, Magnesia, and Calcium Carbonate Oral Suspension—

See PF Vol. 27 No. 6, page 3241.
Alumina, Magnesia, and Calcium Carbonate Tablets—See PF Vol.

29 No. 6, page 1835.
Alumina, Magnesia, and Calcium Carbonate Chewable Tablets—

See PF Vol. 29 No. 6, page 1836.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Tab-

lets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Chew-

able Tablets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, and Simethicone Tablets—See PF Vol. 29 No.

6, page 1841.
Alumina, Magnesia, and Simethicone Chewable Tablets—See PF

Vol. 29 No. 6, page 1842.
Amantadine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

51.
Amifostine—See PF Vol. 30 No. 1, page 52.
Amiloride Hydrochloride and Hydrochlorothiazide Tablets—See

PF Vol. 29 No. 3, page 605.
Aminocaproic Acid—See PF Vol. 29 No. 5, page 1414.
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Aminopentamide Sulfate—See PF Vol. 29 No. 6, page 1844.
Aminophylline—See PF Vol. 29 No. 5, page 1414.
Aminosalicylate Sodium Tablets—See PF Vol. 30 No. 1, page 53.
Amitriptyline Hydrochloride—See PF Vol. 29 No. 6, page 1844.
Ammonium Chloride—See PF Vol. 29 No. 5, page 1415.
Ferric Ammonium Citrate for Oral Solution—See PF Vol. 29 No.

6, page 1845.
Ammonium Molybdate—See PF Vol. 29 No. 5, page 1416.
Amobarbital Sodium—See PF Vol. 29 No. 6, page 1845.
Amoxicillin Tablets—See PF Vol. 29 No. 1, page 48.
Amoxicillin and Clavulanate Potassium for Oral Suspension—See

PF Vol. 30 No. 1, page 53.
Amoxicillin and Clavulanate Potassium Tablets—See PF Vol. 29

No. 3, page 605.
Amphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page 54.
Ampicillin—See PF Vol. 28 No. 6, page 1766.
Ampicillin Capsules—See PF Vol. 30 No. 1, page 55.
Ampicillin Tablets—See PF Vol. 30 No. 1, page 56.
Amprolium Oral Solution—See PF Vol. 29 No. 3, page 606.
Anileridine—See PF Vol. 29 No. 6, page 1846.
Anthrax Vaccine Adsorbed—See PF Vol. 29 No. 4, page 1002.
Antithrombin III Human—See PF Vol. 30 No. 1, page 56.
Ascorbic Acid Tablets—See PF Vol. 30 No. 1, page 60.
L-Asparagine—See PF Vol. 29 No. 3, page 687.
Aspirin and Codeine Phosphate Tablets—See PF Vol. 29 No. 3,

page 606.
Aspirin, Caffeine, and Dihydrocodeine Bitartrate Capsules—See

PF Vol. 30 No. 1, page 60.
Atenolol—See PF Vol. 29 No. 5, page 1416.
Atenolol Oral Solution—See PF Vol. 29 No. 4, page 1001.
Atenolol Tablets—See PF Vol. 29 No. 1, page 49.
Atenolol and Chlorthalidone Tablets—See PF Vol. 29 No. 3, page

606.
Atovaquone Oral Suspension—See PF Vol. 29 No. 6, page 1846.
Atracurium Besylate—See PF Vol. 29 No. 6, page 1846.
Atracurium Besylate Injection—See PF Vol. 29 No. 4, page 1008.
Atropine Sulfate—See PF Vol. 29 No. 6, page 1847.
Aurothioglucose—See PF Vol. 29 No. 6, page 1847.
Azaperone—See PF Vol. 29 No. 6, page 1847.
Azithromycin—See PF Vol. 29 No. 5, page 1417.
Azithromycin Capsules—See PF Vol. 27 No. 6, page 3394.
Aztreonam—See PF Vol. 30 No. 1, page 61.
Baclofen—See PF Vol. 29 No. 6, page 1848.
Baclofen Tablets—See PF Vol. 30 No. 1, page 61.
BCG Live—See PF Vol. 29 No. 5, page 1419.
Benazepril Hydrochloride—See PF Vol. 29 No. 5, page 1422.
Benazepril Hydrochloride Tablets—See PF Vol. 29 No. 3, page

606.
Benzethonium Chloride Concentrate—See PF Vol. 29 No. 3, page

608.
Benztropine Mesylate—See PF Vol. 29 No. 6, page 1848.
Betahistine Hydrochloride—See PF Vol. 29 No. 4, page 1008.
Betamethasone—See PF Vol. 29 No. 5, page 1427.
Betamethasone Oral Solution—See PF Vol. 29 No. 4, page 1009.
Betamethasone Syrup—See PF Vol. 29 No. 4, page 1010.
Betamethasone Tablets—See PF Vol. 30 No. 1, page 62.
Betamethasone Acetate—See PF Vol. 29 No. 5, page 1427.
Betamethasone Benzoate—See PF Vol. 29 No. 5, page 1427.
Betamethasone Benzoate Gel—See PF Vol. 29 No. 5, page 1428.
Betamethasone Dipropionate—See PF Vol. 29 No. 5, page 1428.
Betamethasone Dipropionate Cream—See PF Vol. 29 No. 5, page

1429.
Betamethasone Dipropionate Lotion—See PF Vol. 29 No. 5, page

1430.
Betamethasone Dipropionate Ointment—See PF Vol. 29 No. 5,

page 1430.
Betamethasone Dipropionate Topical Aerosol—See PF Vol. 29

No. 5, page 1428.
Bethanechol Chloride—See PF Vol. 29 No. 6, page 1848.
Bethanechol Chloride Tablets—See PF Vol. 29 No. 1, page 54.

Biological Indicators for Moist Heat, Dry Heat, and Gaseous
Modes of Sterilization, Metal or Plastic Carriers—See PF
Vol. 30 No. 1, page 63.

Biological Indicators for Moist Heat, Dry Heat, and Gaseous
Modes of Sterilization, Liquid Spore Suspensions—See PF
Vol. 30 No. 1, page 66.

Biperiden—See PF Vol. 29 No. 6, page 1851.
Bismuth Subsalicylate Oral Suspension—See PF Vol. 28 No. 2,

page 627.
Bismuth Subsalicylate Tablets—See PF Vol. 28 No. 5, page 1603.
Bisoprolol Fumarate—See PF Vol. 29 No. 3, page 609.
Bisoprolol Fumarate Tablets—See PF Vol. 29 No. 3, page 610.
Bisoprolol Fumarate and Hydrochlorothiazide Tablets—See PF

Vol. 29 No. 3, page 612.
Bleomycin for Injection—See PF Vol. 29 No. 4, page 1011.
Red Blood Cells—See PF Vol. 30 No. 1, page 69.
Whole Blood—See PF Vol. 30 No. 1, page 76.
Bretylium Tosylate—See PF Vol. 29 No. 5, page 1431.
Bromodiphenhydramine Hydrochloride and Codeine Phosphate

Syrup—See PF Vol. 27 No. 5, page 2980.
Brompheniramine Maleate—See PF Vol. 29 No. 5, page 1431.
Brompheniramine Maleate and Pseudoephedrine Sulfate Oral

Solution—See PF Vol. 30 No. 1, page 79.
Brompheniramine Maleate and Pseudoephedrine Sulfate Syrup—

See PF Vol. 30 No. 1, page 80.
Bumetanide—See PF Vol. 29 No. 5, page 1432.
Bupivacaine Hydrochloride—See PF Vol. 29 No. 5, page 1432.
Bupropion Hydrochloride—See PF Vol. 29 No. 4, page 1011.
Bupropion Hydrochloride Extended-Release Tablets—See PF Vol.

29 No. 4, page 1012.
Butalbital, Acetaminophen, and Caffeine Tablets—See PF Vol. 30

No. 1, page 80.
Butorphanol Tartrate—See PF Vol. 29 No. 6, page 1851.
Caffeine—See PF Vol. 29 No. 6, page 1852.
Calcitriol—See PF Vol. 29 No. 5, page 1433.
Calcitriol Injection—See PF Vol. 29 No. 5, page 1434.
Calcium Carbonate and Magnesia Tablets—See PF Vol. 29 No. 6,

page 1852.
Calcium Carbonate and Magnesia Chewable Tablets—See PF Vol.

29 No. 6, page 1852.
Calcium Carbonate, Magnesia, and Simethicone Tablets—See PF

Vol. 29 No. 6, page 1853.
Calcium Carbonate, Magnesia, and Simethicone Chewable Tab-

lets—See PF Vol. 29 No. 6, page 1854.
Calcium Chloride—See PF Vol. 29 No. 5, page 1436.
Calcium Lactate Tablets—See PF Vol. 30 No. 1, page 81.
Calcium Pantothenate Tablets—See PF Vol. 30 No. 1, page 81.
Dibasic Calcium Phosphate—See PF Vol. 22 No. 6, page 3029.
Anhydrous Dibasic Calcium Phosphate—See PF Vol. 22 No. 6,

page 2011.
Carbamazepine Oral Suspension—See PF Vol. 29 No. 6, page

1857.
Carbidopa and Levodopa Tablets—See PF Vol. 29 No. 3, page

615.
Carboprost Tromethamine—See PF Vol. 30 No. 1, page 82.
Cefaclor Capsules—See PF Vol. 29 No. 1, page 56.
Cefaclor Tablets—See PF Vol. 29 No. 6, page 1858.
Cefadroxil—See PF Vol. 29 No. 5, page 1436.
Cefazolin Ophthalmic Solution—See PF Vol. 28 No. 2, page 261.
Cefepime Hydrochloride—See PF Vol. 29 No. 5, page 1437.
Cefixime—See PF Vol. 29 No. 3, page 616.
Cefpodoxime Proxetil—See PF Vol. 30 No. 1, page 82.
Cefprozil for Oral Suspension—See PF Vol. 30 No. 1, page 83.
Ceftazidime for Injection—See PF Vol. 29 No. 3, page 617.
Cefuroxime Axetil for Oral Suspension—See PF Vol. 29 No. 5,

page 1438.
Chlordiazepoxide Hydrochloride—See PF Vol. 29 No. 6, page

1859.
Chlordiazepoxide Hydrochloride and Clidinium Bromide Cap-

sules—See PF Vol. 30 No. 1, page 83.
Chloroprocaine Hydrochloride—See PF Vol. 29 No. 5, page 1438.
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Chloroquine—See PF Vol. 29 No. 6, page 1859.
Chlorothiazide—See PF Vol. 29 No. 5, page 1439.
Chlorothiazide Oral Suspension—See PF Vol. 29 No. 6, page

1860.
Chlorpheniramine Maleate—See PF Vol. 29 No. 5, page 1439.
Chlorpheniramine Maleate and Pseudoephedrine Hydrochloride

Oral Solution—See PF Vol. 30 No. 1, page 84.
Chlorpromazine Hydrochloride—See PF Vol. 29 No. 6, page 1860.
Chromic Chloride—See PF Vol. 29 No. 5, page 1440.
Ciclopirox—See PF Vol. 29 No. 2, page 393.
Ciclopirox Olamine—See PF Vol. 29 No. 4, page 1015.
Cimetidine—See PF Vol. 29 No. 5, page 1440.
Cimetidine Tablets—See PF Vol. 28 No. 1, page 52.
Ciprofloxacin—See PF Vol. 29 No. 6, page 1860.
Ciprofloxacin Hydrochloride—See PF Vol. 29 No. 6, page 1861.
Ciprofloxacin Tablets—See PF Vol. 29 No. 4, page 1018.
Clarithromycin Extended-Release Tablets—See PF Vol. 29 No. 6,

page 1861.
Clarithromycin for Oral Suspension—See PF Vol. 30 No. 1, page

84.
Clavulanate Potassium—See PF Vol. 29 No. 3, page 617.
Clindamycin Phosphate—See PF Vol. 29 No. 1, page 57.
Clindamycin Phosphate Vaginal Inserts—See PF Vol. 29 No. 3,

page 620.
Clonazepam Tablets—See PF Vol. 29 No. 3, page 621.
Clonidine—See PF Vol. 29 No. 1, page 58.
Clonidine Hydrochloride—See PF Vol. 29 No. 5, page 1440.
Clonidine Hydrochloride Injection—See PF Vol. 26 No. 2, page

351.
Clonidine Transdermal System—See PF Vol. 30 No. 1, page 84.
Clopidogrel Bisulfate—See PF Vol. 29 No. 5, page 1445.
Clotrimazole Vaginal Inserts—See PF Vol. 29 No. 3, page 622.
Clotrimazole Vaginal Tablets—See PF Vol. 29 No. 3, page 623.
Clotrimazole and Betamethasone Dipropionate Cream—See PF

Vol. 29 No. 3, page 623.
Clozapine—See PF Vol. 29 No. 3, page 623.
Colchicine Tablets—See PF Vol. 30 No. 1, page 91.
Cyanocobalamin Co 57 Capsules—See PF Vol. 29 No. 2, page

397.
Cyanocobalamin Co 57 Oral Solution—See PF Vol. 29 No. 6, page

1862.
Codeine Phosphate—See PF Vol. 29 No. 6, page 1864.
Cortisone Acetate—See PF Vol. 29 No. 5, page 1447.
Cupric Chloride—See PF Vol. 29 No. 6, page 1864.
Cupric Sulfate—See PF Vol. 29 No. 5, page 1447.
Cyanocobalamin—See PF Vol. 29 No. 6, page 1865.
Cyanocobalamin Injection—See PF Vol. 29 No. 6, page 1865.
Cyclandelate—See PF Vol. 29 No. 4, page 1023.
Cyclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 91.
Cyclobenzaprine Hydrochloride—See PF Vol. 29 No. 4, page

1024.
Cyclosporine Capsules—See PF Vol. 27 No. 4, page 2721.
Cyclosporide Oral Solution—See PF Vol. 30 No. 1, page 92.
Deferoxamine Mesylate—See PF Vol. 29 No. 5, page 1448.
Demeclocycline Hydrochloride Capsules—See PF Vol. 29 No. 3,

page 625.
Demeclocycline Oral Suspension—See PF Vol. 30 No. 1, page 92.
Demeclocycline Hydrochloride Tablets—See PF Vol. 29 No. 3,

page 625.
Desflurane—See PF Vol. 30 No. 1, page 93.
Deslanoside—See PF Vol. 29 No. 5, page 1448.
Desmopressin Acetate—See PF Vol. 24 No. 2, page 5773.
Desmopressin Injection—See PF Vol. 24 No. 2, page 5778.
Desmopressin Nasal Spray Solution—See PF Vol. 24 No. 2, page

5779.
Desogestrel—See PF Vol. 28 No. 6, page 1785.
Desogestrel and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 5,

page 1448.
Desoxycorticosterone Acetate—See PF Vol. 29 No. 5, page 1456.
Desoxycorticosterone Pivalate—See PF Vol. 29 No. 6, page 1865.
Dexamethasone Acetate—See PF Vol. 29 No. 5, page 1457.

Dexamethasone Oral Solution—See PF Vol. 30 No. 1, page 93.
Dexbrompheniramine Maleate and Pseudoephedrine Sulfate Oral

Solution—See PF Vol. 30 No. 1, page 93.
Dextran 1—See PF Vol. 29 No. 6, page 1866.
Dextran 40—See PF Vol. 29 No. 6, page 1866.
Dextran 70—See PF Vol. 29 No. 6, page 1868.
Dextroamphetamine Sulfate Capsules—See PF Vol. 30 No. 1, page

94.
Dextroamphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page

94.
Dextromethorphan Hydrobromide Oral Solution—See PF Vol. 30

No. 1, page 95.
Dextromethorphan Hydrobromide Syrup—See PF Vol. 30 No. 1,

page 95.
Dextrose—See PF Vol. 29 No. 5, page 1457.
Diatrizoate Meglumine—See PF Vol. 29 No. 6, page 1868.
Diatrizoate Sodium—See PF Vol. 29 No. 6, page 1868.
Diatrizoic Acid—See PF Vol. 29 No. 6, page 1869.
Diazepam—See PF Vol. 30 No. 1, page 96.
Diazoxide—See PF Vol. 29 No. 5, page 1458.
Diazoxide Oral Suspension—See PF Vol. 29 No. 6, page 1870.
Dibucaine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Dichlorphenamide—See PF Vol. 29 No. 4, page 1025.
Dicyclomine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Dicyclomine Hydrochloride Capsules—See PF Vol. 29 No. 5, page

1459.
Dicyclomine Hydrochloride Injection—See PF Vol. 29 No. 5, page

1460.
Dicyclomine Hydrochloride Oral Solution—See PF Vol. 29 No. 5,

page 1461.
Dicyclomine Hydrochloride Syrup—See PF Vol. 29 No. 5, page

1462.
Dicyclomine Hydrochloride Tablets—See PF Vol. 29 No. 5, page

1462.
Diethylcarbamazine Citrate Tablets—See PF Vol. 30 No. 1, page

97.
Diethylstilbestrol—See PF Vol. 29 No. 5, page 1463.
Diethylstilbestrol Diphosphate Tablets—See PF Vol. 23 No. 1,

page 3385.
Dihydroergotamine Mesylate—See PF Vol. 29 No. 6, page 1870.
Dihydrotachysterol Oral Solution—See PF Vol. 29 No. 6, page

1873.
Dihydroxyaluminum Sodium Carbonate Tablets—See PF Vol. 29

No. 6, page 1873.
Dihydroxyaluminum Sodium Carbonate Chewable Tablets—See

PF Vol. 29 No. 6, page 1873.
Dimenhydrinate—See PF Vol. 29 No. 5, page 1466.
Dimercaprol—See PF Vol. 29 No. 5, page 1466.
Diphenhydramine Hydrochloride—See PF Vol. 29 No. 5, page

1466.
Diphenhydramine Hydrochloride Capsules—See PF Vol. 30 No. 1,

page 97.
Diphenhydramine and Pseudoephedrine Capsules—See PF Vol. 30

No. 1, page 98.
Diphenoxylate Hydrochloride and Atropine Sulfate Oral Solu-

tion—See PF Vol. 29 No. 6, page 1874.
Dipyridamole—See PF Vol. 29 No. 5, page 1467.
Divalproex Sodium Delayed-Release Tablets—See PF Vol. 29 No.

3, page 625.
Dobutamine Hydrochloride—See PF Vol. 29 No. 5, page 1467.
Dolasetron Mesylate—See PF Vol. 29 No. 5, page 1468.
Dolasetron Mesylate Injection—See PF Vol. 29 No. 1, page 60.
Dopamine Hydrochloride—See PF Vol. 29 No. 5, page 1469.
Dorzolamide Hydrochloride—See PF Vol. 30 No. 1, page 99.
Doxapram Hydrochloride—See PF Vol. 29 No. 6, page 1874.
Doxazosin Mesylate—See PF Vol. 29 No. 5, page 1470.
Doxazosin Tablets—See PF Vol. 29 No. 1, page 64.
Doxepin Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1875.
Doxorubicin Hydrochloride—See PF Vol. 29 No. 1, page 66.
Droperidol—See PF Vol. 29 No. 6, page 1875.
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Dyphylline—See PF Vol. 29 No. 5, page 1473.
Dyphylline and Guaifenesin Tablets—See PF Vol. 30 No. 1, page

100.
Edetate Calcium Disodium—See PF Vol. 29 No. 5, page 1474.
Edetate Disodium—See PF Vol. 29 No. 5, page 1474.
Edrophonium Chloride—See PF Vol. 29 No. 5, page 1475.
Egg Phospholipids—See PF Vol. 29 No. 2, page 401.
Emetine Hydrochloride—See PF Vol. 29 No. 6, page 1875.
Enalapril Maleate—See PF Vol. 29 No. 5, page 1475.
Enoxaparin Sodium—See PF Vol. 29 No. 6, page 1876.
Enoxaparin Sodium Injection—See PF Vol. 29 No. 6, page 1882.
Ephedrine Sulfate—See PF Vol. 29 No. 5, page 1476.
Ephedrine Sulfate Syrup—See PF Vol. 30 No. 1, page 101.
Epinephrine—See PF Vol. 29 No. 5, page 1476.
Ergoloid Mesylates Oral Solution—See PF Vol. 29 No. 6, page

1884.
Ergoloid Mesylates Tablets—See PF Vol. 29 No. 5, page 1477.
Ergonovine Maleate—See PF Vol. 29 No. 5, page 1478.
Ergotamine Tartrate—See PF Vol. 29 No. 6, page 1884.
Erythromycin Ethylsuccinate and Sulfisoxazole Acetyl for Oral

Suspension—See PF Vol. 29 No. 3, page 626.
Estradiol—See PF Vol. 29 No. 5, page 1478.
Estradiol Transdermal System—See PF Vol. 25 No. 6, page 9080.
Conjugated Estrogens—See PF Vol. 29 No. 5, page 1478.
Conjugated Estrogens Tablets—See PF Vol. 30 No. 1, page 101.
Estrone—See PF Vol. 29 No. 5, page 1479.
Ethacrynic Acid—See PF Vol. 29 No. 5, page 1479.
Ethosuximide Capsules—See PF Vol. 30 No. 1, page 102.
Ethotoin—See PF Vol. 29 No. 1, page 66.
Etoposide—See PF Vol. 30 No. 1, page 103.
Etoposide Injection—See PF Vol. 29 No. 6, page 1885.
Famotidine Tablets—See PF Vol. 29 No. 3, page 627.
Fenoldapam Mesylate—See PF Vol. 29 No. 5, page 1479.
Fentanyl Citrate—See PF Vol. 29 No. 6, page 1885.
Ferrous Fumarate—See PF Vol. 29 No. 3, page 629.
Ferrous Fumarate and Docusate Sodium Extended-Release Tab-

lets—See PF Vol. 29 No. 4, page 1026.
Ferrous Gluconate—See PF Vol. 29 No. 3, page 630.
Ferumoxides Injection—See PF Vol. 28 No. 3, page 758.
Ferumoxsil Oral Suspension—See PF Vol. 29 No. 6, page 1885.
Fexofenadine Hydrochloride—See PF Vol. 28 No. 6, page 1790.
Fexofenadine Hydrochloride Capsules—See PF Vol. 29 No. 4,

page 1027.
Finasteride Tablets—See PF Vol. 29 No. 2, page 403.
Floxuridine—See PF Vol. 29 No. 6, page 1886.
Fluconazole—See PF Vol. 30 No. 1, page 103.
Flumazenil—See PF Vol. 29 No. 5, page 1480.
Flumazenil Injection—See PF Vol. 29 No. 5, page 1484.
Flunixin Meglumine—See PF Vol. 29 No. 6, page 1886.
Fluoxetine Delayed-Release Capsules—See PF Vol. 29 No. 5,

page 1486.
Fluoxetine Oral Solution—See PF Vol. 29 No. 6, page 1886.
Fluoxymesterone Tablets—See PF Vol. 30 No. 1, page 105.
Fluphenazine Decanoate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Enanthate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Hydrochloride—See PF Vol. 29 No. 6, page 1888.
Fluphenazine Hydrochloride Elixir—See PF Vol. 29 No. 6, page

1888.
Flutamide—See PF Vol. 29 No. 5, page 1488.
Flutamide Capsules—See PF Vol. 29 No. 5, page 1490.
Fluvastatin Capsules—See PF Vol. 25 No. 4, page 8423.
Folic Acid Tablets—See PF Vol. 29 No. 2, page 409.
Fosphenytoin Sodium—See PF Vol. 29 No. 6, page 1888.
Fosphenytoin Sodium Injection—See PF Vol. 29 No. 5, page 1493.
Fructose—See PF Vol. 29 No. 5, page 1496.
Furosemide—See PF Vol. 29 No. 5, page 1497.
Furosemide Oral Solution—See PF Vol. 29 No. 6, page 1889.
Gabapentin—See PF Vol. 29 No. 1, page 72.
Gabapentin Capsules—See PF Vol. 28 No. 2, page 298.
Gadodiamide—See PF Vol. 29 No. 6, page 1889.
Gadoteridol—See PF Vol. 29 No. 6, page 1890.

Gadoversetamide—See PF Vol. 29 No. 5, page 1497.
Gadoversetamide Injection—See PF Vol. 29 No. 2, page 415.
Gallamine Triethiodide—See PF Vol. 29 No. 5, page 1503.
Ganciclovir—See PF Vol. 29 No. 6, page 1890.
Ganciclovir for Injection—See PF Vol. 29 No. 3, page 630.
Gemcitabine Hydrochloride—See PF Vol. 29 No. 4, page 1029.
Gemcitabine for Injection—See PF Vol. 29 No. 4, page 1032.
Glimepiride—See PF Vol. 29 No. 6, page 1891.
Glipizide—See PF Vol. 29 No. 2, page 417.
Glucagon—See PF Vol. 29 No. 6, page 1894.
Gluconolactone—See PF Vol. 29 No. 6, page 1895.
Glyburide Tablets—See PF Vol. 29 No. 2, page 418.
Glycerin—See PF Vol. 29 No. 6, page 1895.
Glycerin Injection—See PF Vol. 27 No. 5, page 3143.
Glycopyrrolate—See PF Vol. 29 No. 5, page 1503.
Glycopyrrolate Tablets—See PF Vol. 30 No. 1, page 105.
Gold Sodium Thiomalate—See PF Vol. 29 No. 6, page 1895.
Gonadorelin Hydrochloride—See PF Vol. 29 No. 6, page 1896.
Chorionic Gonadotropin—See PF Vol. 29 No. 6, page 1896.
Chorionic Gonadotropin for Injection—See PF Vol. 29 No. 5, page

1504.
Graftskin—See PF Vol. 28 No. 6, page 1804.
Guaifenesin Capsules—See PF Vol. 30 No. 1, page 106.
Guaifenesin Oral Solution—See PF Vol. 30 No. 1, page 107.
Guaifenesin Syrup—See PF Vol. 30 No. 1, page 107.
Guaifenesin Tablets—See PF Vol. 30 No. 1, page 107.
Guaifenesin and Codeine Phosphate Oral Solution—See PF Vol.

30 No. 1, page 108.
Guaifenesin and Codeine Phosphate Syrup—See PF Vol. 30 No. 1,

page 108.
Haloperidol—See PF Vol. 29 No. 6, page 1897.
Haloperidol Oral Solution—See PF Vol. 29 No. 6, page 1897.
Heparin Calcium—See PF Vol. 29 No. 6, page 1898.
Heparin Sodium—See PF Vol. 29 No. 6, page 1898.
Histamine Phosphate—See PF Vol. 29 No. 5, page 1504.
Homosalate—See PF Vol. 30 No. 1, page 108.
Hyaluronidase Injection—See PF Vol. 29 No. 5, page 1505.
Hyaluronidase for Injection—See PF Vol. 29 No. 5, page 1505.
Hydralazine Hydrochloride—See PF Vol. 29 No. 5, page 1505.
0.1 Normal Hydrochloric Acid Intravenous Injection—See PF Vol.

27 No. 5, page 3144.
Hydrocodone Bitartrate—See PF Vol. 29 No. 3, page 630.
Hydrocodone Bitartrate and Acetaminophen Tablets—See PF Vol.

30 No. 1, page 109.
Hydrocodone Bitartate and Homatropine Methylbromide Tab-

lets—See PF Vol. 28 No. 4, page 1267.
Hydrocortisone—See PF Vol. 29 No. 5, page 1506.
Hydromorphone Hydrochloride—See PF Vol. 29 No. 6, page

1900.
Hydroxyprogesterone Caproate—See PF Vol. 29 No. 5, page 1506.
Hydroxyurea—See PF Vol. 29 No. 6, page 1900.
Hydroxyurea Capsules—See PF Vol. 29 No. 6, page 1901.
Hydroxyzine Hydrochloride—See PF Vol. 29 No. 6, page 1902.
Hydroxyzine Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1902.
Hydroxyzine Hydrochloride Syrup—See PF Vol. 29 No. 6, page

1903.
Hydroxyzine Hydrochloride Tablets—See PF Vol. 29 No. 6, page

1903.
Hydroxyzine Pamoate Oral Suspension—See PF Vol. 29 No. 6,

page 1904.
Hyoscyamine Sulfate—See PF Vol. 29 No. 5, page 1507.
Hyoscyamine Sulfate Oral Solution—See PF Vol. 29 No. 6, page

1904.
Ibuprofen Capsules—See PF Vol. 26 No. 2, page 360.
Ibuprofen Oral Suspension—See PF Vol. 30 No. 1, page 110.
Idoxuridine—See PF Vol. 29 No. 4, page 1033.
Imipramine Hydrochloride—See PF Vol. 29 No. 6, page 1904.
Inamrinone—See PF Vol. 29 No. 5, page 1507.
Indigotindisulfonate Sodium—See PF Vol. 29 No. 6, page 1905.
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Indium In 111 Ibritumomab Tiuxetan Injection—See PF Vol. 28
No. 6, page 1815.

Indocyanine Green—See PF Vol. 29 No. 6, page 1905.
Indomethacin Oral Suspension—See PF Vol. 30 No. 1, page 110.
Indomethacin Topical Gel—See PF Vol. 24 No. 2, page 5808.
Insulin—See PF Vol. 29 No. 6, page 1906.
Insulin Human—See PF Vol. 29 No. 6, page 1906.
Inulin—See PF Vol. 29 No. 6, page 1906.
Iodipamide—See PF Vol. 29 No. 6, page 1907.
Iodixanol—See PF Vol. 29 No. 6, page 1908.
Iodixanol Injection—See PF Vol. 29 No. 1, page 80.
Iohexol—See PF Vol. 29 No. 6, page 1908.
Iopamidol—See PF Vol. 29 No. 6, page 1909.
Iophendylate—See PF Vol. 29 No. 6, page 1910.
Iothalamic Acid—See PF Vol. 29 No. 6, page 1910.
Ioversol—See PF Vol. 29 No. 6, page 1910.
Ioxaglic Acid—See PF Vol. 29 No. 6, page 1911.
Ioxilan—See PF Vol. 29 No. 6, page 1911.
Irbesartan—See PF Vol. 30 No. 1, page 110.
Irbesartan Tablets—See PF Vol. 29 No. 4, page 1035.
Irbesartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No.

4, page 1036.
Isoflurane—See PF Vol. 29 No. 6, page 1912.
Isoniazid—See PF Vol. 29 No. 6, page 1912.
Isoproterenol Hydrochloride—See PF Vol. 29 No. 5, page 1509.
Isosorbide Oral Solution—See PF Vol. 29 No. 6, page 1913.
Isosorbide Dinitrate Sublingual Tablets—See PF Vol. 30 No. 1,

page 113.
Diluted Isosorbide Mononitrate—See PF Vol. 29 No. 5, page 1509.
Isosorbide Mononitrate Tablets—See PF Vol. 29 No. 5, page 1513.
Isosorbide Mononitrate Extended-Release Tablets—See PF Vol.

29 No. 5, page 1515.
Isradipine Capsules—See PF Vol. 29 No. 4, page 1037.
Ivermectin—See PF Vol. 30 No. 1, page 114.
Kanamycin Sulfate Capsules—See PF Vol. 30 No. 1, page 120.
Ketamine Hydrochloride—See PF Vol. 29 No. 6, page 1913.
Ketorolac Tromethamine—See PF Vol. 29 No. 6, page 1915.
Labetalol Hydrochloride—See PF Vol. 29 No. 6, page 1916.
Lamivudine—See PF Vol. 29 No. 2, page 419.
Leuprolide Acetate—See PF Vol. 28 No. 5, page 1412.
Leuprolide Acetate Injection—See PF Vol. 25 No. 5, page 8722.
Levocarnitine—See PF Vol. 28 No. 1, page 71.
Levodopa Capsules—See PF Vol. 29 No. 3, page 633.
Levorphanol Tartrate—See PF Vol. 29 No. 6, page 1916.
Levothyroxine Sodium Tablets—See PF Vol. 30 No. 1, page 120.
Lidocaine Hydrochloride—See PF Vol. 29 No. 5, page 1525.
Lindane—See PF Vol. 29 No. 3, page 635.
Lindane Cream—See PF Vol. 29 No. 3, page 635.
Lindane Lotion—See PF Vol. 29 No. 3, page 635.
Lindane Shampoo—See PF Vol. 29 No. 3, page 636.
Lipid Injectable Emulsion—See PF Vol. 29 No. 2, page 421.
Lisinopril Tablets—See PF Vol. 30 No. 1, page 121.
Lithium Carbonate Extended-Release Tablets—See PF Vol. 29 No.

6, page 1917.
Loperamide Hydrochloride Tablets—See PF Vol. 30 No. 1, page

122.
Loratadine—See PF Vol. 29 No. 4, page 1041.
Loratadine Oral Solution—See PF Vol. 30 No. 1, page 122.
Loratadine Tablets—See PF Vol. 29 No. 4, page 1045.
Lorazepam—See PF Vol. 29 No. 6, page 1918.
Losartan Potassium—See PF Vol. 30 No. 1, page 125.
Magaldrate and Simethicone Tablets—See PF Vol. 29 No. 6, page

1918.
Magaldrate and Simethicone Chewable Tablets—See PF Vol. 29

No. 6, page 1919.
Magnesium Carbonate, Citric Acid, and Potassium Citrate for Oral

Solution—See PF Vol. 26 No. 4, page 1050.
Magnesium Oxide—See PF Vol. 29 No. 4, page 1047.
Magnesium Sulfate—See PF Vol. 29 No. 6, page 1921.
Mangafodipir Trisodium—See PF Vol. 29 No. 6, page 1921.

Mangafodipir Trisodium Injection—See PF Vol. 29 No. 4, page
1048.

Manganese Chloride—See PF Vol. 29 No. 5, page 1526.
Manganese Chloride for Oral Solution—See PF Vol. 29 No. 6,

page 1922.
Manganese Gluconate—See PF Vol. 29 No. 3, page 636.
Manganese Sulfate—See PF Vol. 29 No. 6, page 1922.
Mannitol—See PF Vol. 27 No. 5, page 3017.
Mannitol Injection—See PF Vol. 28 No. 1, page 73.
Mebrofenin—See PF Vol. 29 No. 6, page 1923.
Mecamylamine Hydrochloride—See PF Vol. 28 No. 6, page 1817.
Mecamylamine Hydrochloride Tablets—See PF Vol. 28 No. 2,

page 322.
Mechlorethamine Hydrochloride—See PF Vol. 29 No. 3, page

636.
Meclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

127.
Medroxyprogesterone Acetate—See PF Vol. 29 No. 5, page 1526.
Mefloquine Hydrochloride—See PF Vol. 29 No. 5, page 1527.
Megestrol Acetate Oral Suspension—See PF Vol. 29 No. 1, page

80.
Melengestrol Acetate—See PF Vol. 29 No. 5, page 1528.
Melphalan Tablets—See PF Vol. 29 No. 3, page 637.
Menadiol Sodium Diphosphate—See PF Vol. 29 No. 5, page 1531.
Menadione—See PF Vol. 29 No. 5, page 1531.
Menotropins—See PF Vol. 29 No. 6, page 1923.
Menotropins for Injection—See PF Vol. 29 No. 5, page 1532.
Meperidine Hydrochloride—See PF Vol. 29 No. 6, page 1924.
Meperidine Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 128.
Meperidine Hydrochloride Syrup—See PF Vol. 30 No. 1, page

129.
Mephobarbital Tablets—See PF Vol. 26 No. 1, page 178.
Mepivacaine Hydrochloride—See PF Vol. 29 No. 5, page 1533.
Meprobamate Oral Suspension—See PF Vol. 29 No. 6, page 1924.
Meprobamate Tablets—See PF Vol. 30 No. 1, page 129.
Mercaptopurine Tablets—See PF Vol. 29 No. 4, page 1049.
Mesoridazine Besylate—See PF Vol. 29 No. 6, page 1925.
Mesoridazine Besylate Oral Solution—See PF Vol. 29 No. 6, page

1925.
Metaramenol Bitartrate—See PF Vol. 29 No. 5, page 1533.
Metformin Hydrochloride—See PF Vol. 29 No. 6, page 1925.
Metformin Hydrochloride Tablets—See PF Vol. 29 No. 6, page

1927.
Methadone Hydrochloride—See PF Vol. 29 No. 6, page 1929.
Methadone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 130.
Methamphetamine Hydrochloride Tablets—See PF Vol. 29 No. 4,

page 1050.
Methenamine Elixir—See PF Vol. 29 No. 6, page 1929.
Methenamine Oral Solution—See PF Vol. 29 No. 6, page 1930.
Methenamine Tablets—See PF Vol. 30 No. 1, page 130.
Methenamine Hippurate Tablets—See PF Vol. 29 No. 4, page

1050.
Methenamine Mandelate for Oral Solution—See PF Vol. 29 No. 6,

page 1930.
Methenamine Mandelate for Oral Suspension—See PF Vol. 29 No.

6, page 1930.
Methocarbamol—See PF Vol. 29 No. 6, page 1930.
Methocarbamol Tablets—See PF Vol. 30 No. 1, page 130.
Methohexital—See PF Vol. 29 No. 5, page 1534.
Methotrimeprazine—See PF Vol. 29 No. 6, page 1931.
Methyldopa Oral Suspension—See PF Vol. 29 No. 6, page 1931.
Methyldopate Hydrochloride—See PF Vol. 29 No. 5, page 1534.
Methylene Blue—See PF Vol. 29 No. 5, page 1534.
Methylergonovine Maleate—See PF Vol. 29 No. 5, page 1535.
Methylphenidate Hydrochloride—See PF Vol. 29 No. 6, page

1932.
Methylphenidate Hydrochloride Tablets—See PF Vol. 30 No. 1,

page 131.
Methylprednisolone Acetate—See PF Vol. 29 No. 5, page 1535.
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Metoclopramide Hydrochloride—See PF Vol. 29 No. 5, page
1536.

Metoclopramide Oral Solution—See PF Vol. 29 No. 6, page 1932.
Metolazone Tablets—See PF Vol. 29 No. 6, page 1932.
Metoprolol Tartrate—See PF Vol. 29 No. 5, page 1536.
Metronidazole—See PF Vol. 29 No. 6, page 1933.
Metronidazole Benzoate—See PF Vol. 29 No. 5, page 1537.
Mexiletine Hydrochloride Capsules—See PF Vol. 29 No. 3, page

638.
Miconazole—See PF Vol. 29 No. 6, page 1934.
Miconazole Nitrate Cream—See PF Vol. 29 No. 4, page 1051.
Milrinone—See PF Vol. 29 No. 5, page 1538.
Misoprostol—See PF Vol. 26 No. 5, page 1304.
Misoprostol Dispersion—See PF Vol. 28 No. 3, page 772.
Misoprostol Tablets—See PF Vol. 26 No. 5, page 1310.
Mitomycin—See PF Vol. 29 No. 4, page 1052.
Mitomycin for Injection—See PF Vol. 29 No. 4, page 1053.
Morphine Sulfate—See PF Vol. 29 No. 6, page 1934.
Morphine Sulfate Extended-Release Capsules—See PF Vol. 28

No. 6, page 1822.
Nabumetone Tablets—See PF Vol. 29 No. 1, page 82.
Nadolol and Bendroflumethiazide Tablets—See PF Vol. 30 No. 1,

page 132.
Nalidixic Acid—See PF Vol. 30 No. 1, page 132.
Nalidixic Acid Oral Suspension—See PF Vol. 29 No. 6, page

1935.
Nalorphine Hydrochloride—See PF Vol. 29 No. 6, page 1935.
Naloxone Hydrochloride—See PF Vol. 29 No. 6, page 1936.
Naltrexone Hydrochloride Tablets—See PF Vol. 29 No. 4, page

1053.
Nandrolone Decanoate—See PF Vol. 29 No. 5, page 1539.
Naproxen Oral Suspension—See PF Vol. 30 No. 1, page 133.
Naratriptan Hydrochloride—See PF Vol. 29 No. 3, page 638.
Naratriptan Tablets—See PF Vol. 29 No. 5, page 1540.
Neomycin Sulfate Oral Solution—See PF Vol. 30 No. 1, page 133.
Neostigmine Bromide Tablets—See PF Vol. 30 No. 1, page 133.
Neostigmine Methylsulfate—See PF Vol. 29 No. 6, page 1936.
Netilmicin Sulfate—See PF Vol. 30 No. 1, page 134.
Netilmicin Sulfate Injection—See PF Vol. 30 No. 1, page 136.
Nevirapine—See PF Vol. 30 No. 1, page 136.
Niacin—See PF Vol. 29 No. 6, page 1937.
Niacinamide Tablets—See PF Vol. 30 No. 1, page 139.
Nifedipine Extended-Release Tablets—See PF Vol. 29 No. 5, page

1542.
Nimodipine—See PF Vol. 29 No. 4, page 1057.
Nitrofurantoin Capsules—See PF Vol. 30 No. 1, page 139.
Nitrofurantoin Oral Suspension—See PF Vol. 29 No. 6, page 1937.
Nitrofurazone—See PF Vol. 29 No. 6, page 1938.
Ammonia N 13 Injection—See PF Vol. 29 No. 3, page 641.
Diluted Nitroglycerin—See PF Vol. 29 No. 5, page 1547.
Norepinephrine Bitartrate—See PF Vol. 29 No. 5, page 1547.
Norgestimate—See PF Vol. 29 No. 6, page 1938.
Norgestimate and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 1,

page 87.
Norgestrel and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 5,

page 1547.
Nortriptyline Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1939.
Nystatin—See PF Vol. 30 No. 1, page 141.
Nystatin Cream—See PF Vol. 28 No. 1, page 134.
Nystatin Lozenges—See PF Vol. 28 No. 1, page 135.
Nystatin Ointment—See PF Vol. 28 No. 1, page 136.
Nystatin Topical Powder—See PF Vol. 28 No. 1, page 136.
Nystatin Oral Suspension—See PF Vol. 28 No. 1, page 136.
Nystatin for Oral Suspension—See PF Vol. 30 No. 1, page 143.
Nystatin Tablets—See PF Vol. 28 No. 1, page 137.
Nystatin Vaginal Inserts—See PF Vol. 29 No. 3, page 641.
Nystatin Vaginal Tablets—See PF Vol. 29 No. 3, page 642.
Nystatin and Triamcinolone Acetonide Cream—See PF Vol. 28

No. 1, page 137.

Nystatin and Triamcinolone Acetonide Ointment—See PF Vol. 28
No. 1, page 138.

Octinoxate—See PF Vol. 29 No. 3, page 642.
Ofloxacin—See PF Vol. 29 No. 6, page 1940.
Omeprazole Delayed-Release Capsules—See PF Vol. 30 No. 1,

page 143.
Ondansetron Oral Solution—See PF Vol. 26 No. 1, page 34.
Ondansetron Hydrochloride—See PF Vol. 29 No. 6, page 1941.
Orphenadrine Citrate—See PF Vol. 29 No. 6, page 1944.
Orphenadrine Citrate Injection—See PF Vol. 29 No. 1, page 95.
Oxandrolone—See PF Vol. 30 No. 1, page 148.
Oxaprozin—See PF Vol. 29 No. 4, page 1059.
Oxaprozin Tablets—See PF Vol. 29 No. 4, page 1061.
Oxybutynin Chloride—See PF Vol. 29 No. 3, page 642.
Oxycodone and Acetaminophen Capsules—See PF Vol. 30 No. 1,

page 151.
Oxycodone and Acetaminophen Tablets—See PF Vol. 30 No. 1,

page 151.
Oxycodone and Aspirin Tablets—See PF Vol. 30 No. 1, page 152.
Oxycodone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 150.
Oxycodone Terephthalate—See PF Vol. 29 No. 3, page 645.
Oxymorphone Hydrochloride—See PF Vol. 29 No. 6, page 1946.
Oxytetracycline Hydrochloride and Polymyxin B Sulfate Vaginal

Inserts—See PF Vol. 29 No. 3, page 646.
Oxytetracycline Hydrochloride and Polymyxin B Sulfate Vaginal

Tablets—See PF Vol. 29 No. 3, page 646.
Oxytocin—See PF Vol. 29 No. 6, page 1946.
Oxytocin Injection—See PF Vol. 30 No. 1, page 153.
Water O 15 Injection—See PF Vol. 27 No. 2, page 2182.
Paclitaxel—See PF Vol. 29 No. 6, page 1947.
Papaverine Hydrochloride—See PF Vol. 29 No. 5, page 1551.
Paricalcitol—See PF Vol. 29 No. 5, page 1552.
Paricalcitol Injection—See PF Vol. 29 No. 5, page 1554.
Paroxetine Hydrochloride—See PF Vol. 29 No. 6, page 1948.
Paroxetine Tablets—See PF Vol. 29 No. 3, page 653.
Penicillamine Capsules—See PF Vol. 30 No. 1, page 153.
Penicillin G Potassium for Injection—See PF Vol. 30 No. 1, page

154.
Penicillin G Sodium for Injection—See PF Vol. 30 No. 1, page

154.
Pentazocine and Acetaminophen Tablets—See PF Vol. 28 No. 6,

page 1838.
Pentobarbital—See PF Vol. 30 No. 1, page 154.
Pentobarbital Sodium—See PF Vol. 30 No. 1, page 157.
Pentoxifylline Extended-Release Tablets—See PF Vol. 29 No. 6,

page 1961.
Perphenazine—See PF Vol. 29 No. 6, page 1963.
Perphenazine Oral Solution—See PF Vol. 29 No. 6, page 1963.
Perphenazine Syrup—See PF Vol. 29 No. 6, page 1963.
Petrolatum—See PF Vol. 28 No. 2, page 569.
White Petrolatum—See PF Vol. 28 No. 2, page 570.
Phenindamine Tartrate—See PF Vol. 25 No. 3, page 8063.
Phenobarbital—See PF Vol. 29 No. 6, page 1964.
Camphorated Phenol Topical Gel—See PF Vol. 29 No. 5, page

1559.
Camphorated Phenol Topical Solution—See PF Vol. 29 No. 5,

page 1561.
Phentermine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

159.
Phentermine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

160.
Phentolamine Mesylate—See PF Vol. 29 No. 5, page 1562.
Phenylbutazone Injection—See PF Vol. 29 No. 6, page 1964.
Phenylbutazone Tablets—See PF Vol. 29 No. 5, page 1562.
Phenylephrine Hydrochloride—See PF Vol. 29 No. 6, page 1964.
Phenylpropanolamine Hydrochloride Capsules—See PF Vol. 30

No. 1, page 161.
Phenylpropanolamine Hydrochloride Oral Solution—See PF Vol.

30 No. 1, page 161.
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Phenylpropanolamine Hydrochloride Tablets—See PF Vol. 30 No.
1, page 162.

Phenyltoloxamine Dihydrogen Citrate—See PF Vol. 30 No. 1,
page 162.

Phenytoin Oral Suspension—See PF Vol. 29 No. 6, page 1965.
Phenytoin Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Chewable Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Sodium—See PF Vol. 29 No. 6, page 1967.
Physostigmine Salicylate—See PF Vol. 29 No. 6, page 1967.
Pimozide Tablets—See PF Vol. 30 No. 1, page 164.
Pindolol Tablets—See PF Vol. 30 No. 1, page 165.
Piperazine Citrate Tablets—See PF Vol. 30 No. 1, page 165.
Platelets—See PF Vol. 30 No. 1, page 166.
Poloxalene—See PF Vol. 29 No. 2, page 429.
Potassium Chloride—See PF Vol. 29 No. 5, page 1562.
Potassium Chloride Extended-Release Capsules—See PF Vol. 22

No. 6, page 3043.
Potassium Iodide Oral Solution—See PF Vol. 29 No. 6, page 1967.
Dibasic Potassium Phosphate—See PF Vol. 29 No. 5, page 1563.
Povidone—See PF Vol. 29 No. 6, page 1968.
Povidone-Iodine—See PF Vol. 29 No. 5, page 1564.
Pralidoxine Chloride—See PF Vol. 29 No. 5, page 1564.
Prednisolone Acetate—See PF Vol. 29 No. 5, page 1564.
Prednisone Oral Solution—See PF Vol. 30 No. 1, page 169.
Prilocaine Hydrochloride—See PF Vol. 29 No. 5, page 1564.
Primidone Oral Suspension—See PF Vol. 29 No. 6, page 1970.
Procainamide Hydrochloride—See PF Vol. 29 No. 5, page 1565.
Procainamide Hydrochloride Extended-Release Tablets—See PF

Vol. 29 No. 1, page 109.
Procaine Hydrochloride—See PF Vol. 29 No. 5, page 1565.
Prochlorperazine Edisylate—See PF Vol. 29 No. 5, page 1565.
Prochlorperazine Oral Solution—See PF Vol. 29 No. 6, page 1970.
Procyclidine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

169.
Progesterone—See PF Vol. 29 No. 5, page 1566.
Promazine Hydrochloride—See PF Vol. 29 No. 5, page 1566.
Promethazine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propafenone Hydrochloride—See PF Vol. 29 No. 3, page 659.
Propantheline Bromide—See PF Vol. 29 No. 2, page 430.
Propantheline Bromide Tablets—See PF Vol. 30 No. 1, page 170.
Propofol—See PF Vol. 29 No. 6, page 1970.
Propoxycaine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propoxyphene Hydrochloride—See PF Vol. 29 No. 3, page 660.
Propoxyphene Hydrochloride and Acetaminophen Tablets—See

PF Vol. 30 No. 1, page 170.
Propoxyphene Napsylate—See PF Vol. 29 No. 3, page 662.
Propoxyphene Napsylate Oral Suspension—See PF Vol. 30 No. 1,

page 171.
Propoxyphene Napsylate and Acetaminophen Tablets—See PF

Vol. 29 No. 3, page 663.
Propranolol Hydrochloride—See PF Vol. 29 No. 5, page 1568.
Propyliodone—See PF Vol. 29 No. 6, page 1976.
Protamine Sulfate Injection—See PF Vol. 29 No. 4, page 1065.
Pseudoephedrine Hydrochloride Oral Solution—See PF Vol. 30

No. 1, page 171.
Pseudoephedrine Hydrochloride Syrup—See PF Vol. 30 No. 1,

page 172.
Pseudoephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,

page 172.
Pseudoephedrine Hydrochloride, Carbinoxamine Maleate, and

Dextromethorphan Hydrobromide Oral Solution—See PF
Vol. 30 No. 1, page 173.

Psyllium Hemicellulose—See PF Vol. 30 No. 1, page 173.
Pyrantel Pamoate Oral Suspension—See PF Vol. 29 No. 6, page

1977.
Pyridostigmine Bromide—See PF Vol. 29 No. 6, page 1977.
Pyridoxine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

177.
Pyrilamine Maleate Tablets—See PF Vol. 30 No. 1, page 177.
Pyrividium Pamoate Oral Suspension—See PF Vol. 29 No. 6, page

1977.

Quinapril Hydrochloride—See PF Vol. 29 No. 4, page 1068.
Quinapril Tablets—See PF Vol. 29 No. 4, page 1071.
Quinidine Gluconate—See PF Vol. 29 No. 5, page 1568.
Ranitidine Oral Solution—See PF Vol. 28 No. 2, page 360.
Ranitidine Hydrochloride—See PF Vol. 29 No. 5, page 1569.
Reserpine—See PF Vol. 29 No. 5, page 1570.
Reserpine Tablets—See PF Vol. 29 No. 4, page 1074.
Rifampin and Isoniazid Capsules—See PF Vol. 28 No. 6, page

1862.
Rifampin, Isoniazid, Pyrazinamide, and Ethambutol Hydro-

chloride Tablets—See PF Vol. 29 No. 1, page 112.
Rimantadine Hydrochloride—See PF Vol. 29 No. 4, page 1074.
Rimantadine Hydrochloride Tablets—See PF Vol. 29 No. 4, page

1076.
Ritodrine Hydrochloride—See PF Vol. 29 No. 5, page 1570.
Saquinavir Capsules—See PF Vol. 27 No. 2, page 2197.
Saquinavir Mesylate—See PF Vol. 29 No. 6, page 1978.
Secobarbital Sodium—See PF Vol. 29 No. 6, page 1978.
Selenious Acid—See PF Vol. 29 No. 5, page 1571.
Sevoflurane—See PF Vol. 30 No. 1, page 178.
Shark Liver Oil—See PF Vol. 26 No. 6, page 1643.
Sildenafil Citrate—See PF Vol. 24 No. 6, page 7182.
Sildenafil Tablets—See PF Vol. 24 No. 6, page 7184.
Simethicone—See PF Vol. 30 No. 1, page 184.
Simethicone Emulsion—See PF Vol. 30 No. 1, page 184.
Simvastatin Tablets—See PF Vol. 29 No. 2, page 437.
Sodium Acetate—See PF Vol. 29 No. 5, page 1576.
Sodium Bicarbonate—See PF Vol. 29 No. 5, page 1577.
Sodium Chloride—See PF Vol. 28 No. 4, page 1249.
Sodium Citrate and Citric Acid Oral Solution—See PF Vol. 29 No.

6, page 1978.
Sodium Nitrite—See PF Vol. 29 No. 5, page 1577.
Sodium Nitroprusside—See PF Vol. 29 No. 5, page 1578.
Dibasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1578.
Monobasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1579.
Sodium Sulfate—See PF Vol. 29 No. 5, page 1579.
Sodium Thiosulfate—See PF Vol. 29 No. 5, page 1579.
Somatropin—See PF Vol. 29 No. 6, page 1978.
Somatropin for Injection—See PF Vol. 29 No. 6, page 1983.
Sorbitol Solution—See PF Vol. 29 No. 4, page 1078.
Sotalol Hydrochloride—See PF Vol. 29 No. 3, page 663.
Sotalol Hydrochloride Tablets—See PF Vol. 29 No. 3, page 666.
Spironolactone—See PF Vol. 29 No. 3, page 668.
Spironolactone Tablets—See PF Vol. 29 No. 4, page 1080.
Spironolactone Oral Suspension—See PF Vol. 24 No. 2, page

5813.
Spironolactone and Hydrochlorothiazide Oral Suspension—See

PF Vol. 24 No. 2, page 5814.
Spironolactone and Hydrochlorothiazide Tablets—See PF Vol. 29

No. 3, page 669.
Topical Starch—See PF Vol. 29 No. 3, page 669.
Sterile, Single-Use Plastic Large-Volume Containers for Human

Blood and Blood Components—See PF Vol. 23 No. 5, page
4651.

Succinylcholine Chloride—See PF Vol. 29 No. 6, page 1984.
Succinylcholine Chloride for Injection—See PF Vol. 29 No. 6,

page 1987.
Sufentanil Citrate—See PF Vol. 29 No. 6, page 1988.
Triple Sulfa Vaginal Inserts—See PF Vol. 29 No. 3, page 669.
Triple Sulfa Vaginal Tablets—See PF Vol. 29 No. 3, page 670.
Sulfadiazine Sodium—See PF Vol. 29 No. 6, page 1988.
Sulfamethizole Oral Suspension—See PF Vol. 29 No. 6, page

1989.
Sulfamethoxazole—See PF Vol. 29 No. 6, page 1989.
Sulfamethoxazole Oral Suspension—See PF Vol. 29 No. 6, page

1990.
Sulfamethoxazole and Trimethoprim Injection—See PF Vol. 29

No. 3, page 670.
Sulfamethoxazole and Trimethoprim Oral Suspension—See PF

Vol. 29 No. 6, page 1990.
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Sulfamethoxazole and Trimethoprim Tablets—See PF Vol. 29 No.
3, page 670.

Sulfasalazine Delayed-Release Tablets—See PF Vol. 29 No. 3,
page 670.

Sulfisoxazole Acetyl Oral Suspension—See PF Vol. 29 No. 6, page
1990.

Sumatriptan—See PF Vol. 30 No. 1, page 184.
Sumatriptan Nasal Spray—See PF Vol. 29 No. 1, page 119.
Sumatriptan Succinate—See PF Vol. 27 No. 5, page 3157.
Terazosin Hydrochloride—See PF Vol. 29 No. 5, page 1580.
Terbutaline Sulfate—See PF Vol. 29 No. 5, page 1585.
Terbutaline Sulfate Inhalation Aerosol—See PF Vol. 26 No. 3,

page 753.
Terbutaline Sulfate Injection—See PF Vol. 26 No. 3, page 756.
Terbutaline Sulfate Tablets—See PF Vol. 30 No. 1, page 188.
Testosterone—See PF Vol. 29 No. 5, page 1585.
Tetracaine Hydrochloride—See PF Vol. 29 No. 5, page 1586.
Theophylline—See PF Vol. 29 No. 5, page 1586.
Theophylline Syrup—See PF Vol. 27 No. 1, page 1819.
Theophylline, Ephedrine Hydrochloride, and Phenobarbital Tab-

lets—See PF Vol. 30 No. 1, page 189.
Thiabendazole Oral Suspension—See PF Vol. 29 No. 6, page

1990.
Thiabendazole Tablets—See PF Vol. 29 No. 6, page 1991.
Thiabendazole Chewable Tablets—See PF Vol. 29 No. 6, page

1991.
Thiacetarsamide—See PF Vol. 29 No. 1, page 126.
Thiacetarsamide Sodium Injection—See PF Vol. 29 No. 1, page

127.
Thiamine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 190.
Thiopental Sodium—See PF Vol. 29 No. 5, page 1586.
Thioridazine Oral Suspension—See PF Vol. 29 No. 6, page 1992.
Thiothixene Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Thiothixene Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1993.
Tiagabine Hydrochloride—See PF Vol. 29 No. 5, page 1587.
Tiamulin Fumarate—See PF Vol. 30 No. 1, page 190.
Timolol Maleate Tablets—See PF Vol. 30 No. 1, page 191.
Tobramycin Inhalation Solution—See PF Vol. 29 No. 2, page 438.
Tolazoline Hydrochloride—See PF Vol. 29 No. 5, page 1588.
Tolbutamide—See PF Vol. 29 No. 5, page 1588.
Triamcinolone Acetonide—See PF Vol. 29 No. 5, page 1588.
Triamterene Capsules—See PF Vol. 29 No. 3, page 671.
Triamterene and Hydrochlorothiazide Capsules—See PF Vol. 29

No. 3, page 672.
Triamterene and Hydrochlorothiazide Tablets—See PF Vol. 29 No.

3, page 672.
Trichlorfon—See PF Vol. 26 No. 6, page 1576.
Trifluoperazine Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Triflupromazine Hydrochloride—See PF Vol. 29 No. 6, page 1994.
Triflupromazine Oral Suspension—See PF Vol. 29 No. 6, page

1994.
Trimethobenzamide Hydrochloride—See PF Vol. 29 No. 5, page

1589.
Trimethoprim—See PF Vol. 29 No. 6, page 1995.
Trimethoprim Sulfate—See PF Vol. 29 No. 6, page 1995.
Triprolidine and Pseudoephedrine Hydrochlorides Tablets—See

PF Vol. 30 No. 1, page 192.
Trisulfapyrimidines Oral Suspension—See PF Vol. 29 No. 6, page

1996.
Tubocurarine Chloride—See PF Vol. 29 No. 6, page 1996.
Urea—See PF Vol. 29 No. 5, page 1589.
Urea C for Oral Solution—See PF Vol. 29 No. 2, page 441.
Urofollitropin—See PF Vol. 28 No. 6, page 1875.
Urofollitropin for Injection—See PF Vol. 28 No. 6, page 1881.
Urokinase Concentrate—See PF Vol. 24 No. 3, page 6180.
Ursodiol—See PF Vol. 29 No. 1, page 128.
Ursodiol Capsules—See PF Vol. 29 No. 5, page 1589.
Valproic Acid—See PF Vol. 29 No. 3, page 673.
Valproic Acid Injection—See PF Vol. 26 No. 4, page 939.
Valsartan—See PF Vol. 29 No. 6, page 1996.

Valsartan Capsules—See PF Vol. 28 No. 2, page 399.
Valsartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No. 6,

page 2000.
Vancomycin Hydrochloride for Oral Solution—See PF Vol. 30 No.

1, page 193.
Vasopressin—See PF Vol. 29 No. 6, page 2004.
Vecuronium Bromide—See PF Vol. 30 No. 1, page 193.
Vecuronium Bromide for Injection—See PF Vol. 25 No. 4, page

8449.
Verapamil Hydrochloride—See PF Vol. 29 No. 5, page 1598.
Verteporfin for Injection—See PF Vol. 29 No. 3, page 677.
Vitamin A—See PF Vol. 29 No. 6, page 2004.
Vitamin E—See PF Vol. 27 No. 5, page 3159.
Water for Hemodialysis—See PF Vol. 29 No. 3, page 680.
Water for Injection—See PF Vol. 29 No. 3, page 679.
Bacteriostatic Water for Injection—See PF Vol. 29 No. 4, page

1084.
Sterile Water for Inhalation—See PF Vol. 29 No. 4, page 1085.
Sterile Water for Injection—See PF Vol. 29 No. 4, page 1086.
Sterile Water for Irrigation—See PF Vol. 29 No. 4, page 1087.
Purified Water—See PF Vol. 29 No. 3, page 680.
Sterile Purified Water—See PF Vol. 29 No. 4, page 1088.
Xylazine—See PF Vol. 29 No. 6, page 2004.
Xylazine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Yohimbine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Yttrium 90 Ibritumomab Tiuxetan Injection—See PF Vol. 29 No.

3, page 681.
Zidovudine—See PF Vol. 29 No. 6, page 2006.
Zidovudine Oral Solution—See PF Vol. 29 No. 6, page 2006.
Zileuton—See PF Vol. 29 No. 6, page 2006.
Zinc Gluconate—See PF Vol. 29 No. 3, page 683.

DIETARY SUPPLEMENTS

MONOGRAPHS

Chaste Tree—See PF Vol. 29 No. 4, page 1264.
Powdered Chaste Tree—See PF Vol. 29 No. 4, page 1268.
Powdered Chaste Tree Extract—See PF Vol. 29 No. 4, page 1269.
Chondroitin Sulfate Sodium—See PF Vol. 30 No. 1, page 197.
Chondroitin Sulfate Sodium Tablets—See PF Vol. 30 No. 1,
page 200.

Cod Liver Oil—See PF Vol. 29 No. 4, page 1019.
Cod Liver Oil Capsules—See PF Vol. 29 No. 3, page 623.
Black Cohosh—See PF Vol. 28 No. 5, page 1455.
Powdered Black Cohosh—See PF Vol. 28 No. 5, page 1460.
Powdered Black Cohosh Extract—See PF Vol. 28 No. 5,
page 1461.

Black Cohosh Tablets—See PF Vol. 28 No. 5, page 1462.
Docosahexaenoic Acid—See PF Vol. 26 No. 6, page 1648.
Docosahexaenoic Acid Capsules—See PF Vol. 26 No. 6,
page 1651.

Docosahexaenoic Acid Oil—See PF Vol. 26 No. 6, page 1652.
Eleuthero—See PF Vol. 26 No. 6, page 1596.
Fish Oil Rich in Omega-3 Acids—See PF Vol. 29 No. 4,
page 1272.

Fish Oil Rich in Omega-3 Acids Capsules—See PF Vol. 29 No. 4,
page 1278.

Ginger Capsules—See PF Vol. 28 No. 3, page 814.
Powdered Ginkgo Extract—See PF Vol. 27 No. 2, page 2233.
Ginkgo Capsules—See PF Vol. 27 No. 2, page 2238.
Ginkgo Tablets—See PF Vol. 27 No. 2, page 2240.
American Ginseng—See PF Vol. 27 No. 2, page 2243.
Powdered American Ginseng—See PF Vol. 27 No. 2, page 2247.
Glucosamine and Chondroitin Sulfate Sodium Tablets—See PF
Vol. 30 No. 1, page 201.

Goldenseal—See PF Vol. 27 No. 2, page 2255.
Licorice—See PF Vol. 26 No. 5, page 1363.
Powdered Licorice Extract—See PF Vol. 26 No. 5, page 1365.
Lutein—See PF Vol. 29 No. 2, page 470.
Lutein Preparation—See PF Vol. 29 No. 2, page 472.
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Maritime Pine—See PF Vol. 29 No. 4, page 1279.
Maritime Pine Extract—See PF Vol. 29 No. 4, page 1282.
Milk Thistle Capsules—See PF Vol. 29 No. 2, page 479.
Minerals Capsules—See PF Vol. 28 No. 5, page 1543.
Minerals Tablets—See PF Vol. 28 No. 5, page 1543.
Nettle—See PF Vol. 29 No. 4, page 1285.
Powdered Nettle—See PF Vol. 29 No. 4, page 1289.
Powdered Nettle Extract—See PF Vol. 29 No. 4, page 1289.
Oil- and Water-Soluble Vitamins Tablets—See PF Vol. 28 No. 5,
page 1544.

Oil- and Water-Soluble Vitamins with Minerals Capsules—See PF
Vol. 28 No. 5, page 1544.

Oil- and Water-Soluble Vitamins with Minerals Tablets—See PF
Vol. 29 No. 2, page 510.

Oil-Soluble Vitamins Tablets—See PF Vol. 28 No. 5, page 1547.
Saw Palmetto Capsules—See PF Vol. 29 No. 4, page 1291.
Saw Palmetto Extract—See PF Vol. 26 No. 6, page 1567.
Powdered St. John’s Wort Extract—See PF Vol. 29 No. 3,
page 702.

Ubidecarenone Capsules—See PF Vol. 30 No. 1, page 202.
Valerian Capsules—See PF Vol. 27 No. 1, page 1825.
Water-Soluble Vitamins with Minerals Capsules—See PF Vol. 28
No. 5, page 1547.

Water-Soluble Vitamins with Minerals Tablets—See PF Vol. 28
No. 5, page 1548.

GENERAL CHAPTERS

General Tests and Assays

General Requirements for Tests and Assays

h1i Injections—See PF Vol. 29 No. 3, page 707.
h11i USP Reference Standards—See PF Vol. 23 No. 6, page 5180;

PF Vol. 24 No. 5, page 6925; PF Vol. 25 No. 5, page 8893; PF
Vol. 26 No. 1, page 218; PF Vol. 26 No. 3, page 793; PF Vol.
26 No. 4, page 1101; PF Vol. 26 No. 5, page 1369; PF Vol. 27
No. 1, page 1832; PF Vol. 27 No. 2, page 2268; PF Vol. 27
No. 4, page 2806; PF Vol. 27 No. 6, page 3348; PF Vol. 28
No. 2, page 433; PF Vol. 28 No. 3, page 839; PF Vol. 28 No.
4, page 1224; PF Vol. 28 No. 5, page 1468; PF Vol. 28 No. 6,
page 1913; PF Vol. 29 No. 1, page 163; PF Vol. 29 No. 2,
page 483; PF Vol. 29 No. 3, page 710; PF Vol. 29 No. 4, page
1137; PF Vol. 29 No. 5, page 1601; PF Vol. 29 No. 6, page
2022; PF Vol. 30 No. 1, page 211.

Microbiological Tests

h55i Biological Indicators—Resistance Performance Tests—See
PF Vol. 30 No. 1, page 212.

Chemical Tests and Assays

IDENTIFICATION TESTS

h197i Spectrophotometric Identification Test—See PF Vol. 29 No.
3, page 711.

LIMIT TESTS

h231i Heavy Metals—See PF Vol. 30 No. 1, page 217.
h267i Porosimetry by Mercury Intrusion—See PF Vol. 29 No. 3,

page 712.

OTHER TESTS AND ASSAYS

h311i Alginates Assay—See PF Vol. 29 No. 4, page 1138.
h341i Antimicrobial Agents—Content—See PF Vol. 29 No. 4,

page 1141.
h381i Elastomeric Closures for Injections—See PF Vol. 30 No. 1,

page 220.

h386i Environmentally Sensitive Preparations—See PF Vol. 29
No. 4, page 1143.

h401i Fats and Fixed Oils—See PF Vol. 29 No. 4, page 1145.
h429i Light Diffraction Measurement of Particle Size—See PF

Vol. 29 No. 4, page 1146.
h467i Organic Volatile Impurities—See PF Vol. 29 No. 4, page

1153.
h518i Solution Calorimetry—See PF Vol. 28 No. 4, page 1299.

Physical Tests and Determinations

h601i Aerosols, Metered-Dose Inhalers, and Dry Powder Inha-
lers—See PF Vol. 29 No. 4, page 1176.

h611i Alcohol Determination—See PF Vol. 29 No. 5, page 1606.
h621i Chromatography—See PF Vol. 30 No. 1, page 228.
h625i Clarity and Degree of Opalescence of Liquids—See PF Vol.

26 No. 6, page 1616.
h627i Degree of Color of Liquids—See PF Vol. 26 No. 6, page

1617.
h643i Total Organic Carbon—See PF Vol. 29 No. 6, page 2026.
h645i Water Conductivity—See PF Vol. 30 No. 1, page 233.
h661i Containers—See PF Vol. 29 No. 2, page 490.
h696i Crystallinity Determination by Solution Calorimetry—See

PF Vol. 29 No. 1, page 175.
h698i Deliverable Volume—See PF Vol. 29 No. 6, page 2029.
h699i Density of Solids—See PF Vol. 28 No. 2, page 603.
h711i Dissolution—See PF Vol. 30 No. 1, page 234.
h724i Drug Release—See PF Vol. 29 No. 3, page 715.
h730i Inductively Coupled Plasma (ICP)—See PF Vol. 28 No. 6,

page 1922.
h785i Osmolarity—See PF Vol. 29 No. 6, page 2033.
h789i Particulate Matter in Ophthalmic Solutions—See PF Vol. 28

No. 5, page 1496.
h791i pH—See PF Vol. 29 No. 6, page 2037.
h795i Pharmaceutical Compounding—Nonsterile Preparations—

See PF Vol. 29 No. 1, page 179.
h811i Powder Fineness—See PF Vol. 28 No. 2, page 611.
h823i Radiopharmaceuticals for Positron Emission Tomography—

Compounding—See PF Vol. 29 No. 2, page 494.
h846i Specific Surface Area—See PF Vol. 28 No. 2, page 612.
h921i Water Determination—See PF Vol. 29 No. 5, page 1610.

General Information

Introduction—See PF Vol. 29 No. 6, page 2039.
h1010i Analytical Data—Interpretation and Treatment—See PF

Vol. 30 No. 1, page 236.
h1051i Cleaning Glass Apparatus—See PF Vol. 30 No. 1, page

264.
h1072i Disinfectants and Antiseptics—See PF Vol. 29 No. 3, page

726.
h1075iGood Compounding Practices—See PF Vol. 29 No. 2, page

497.
h1078i Good Manufacturing Practices for Bulk Pharmaceutical

Excipients—See PF Vol. 28 No. 5, page 1504.
h1079i Good Storage and Shipping Practices—See PF Vol. 29 No.

5, page 1612.
h1080i Bulk Pharmaceutical Excipients—Certificate of Analy-

sis—See PF Vol. 28 No. 5, page 1650.
h1082i Genotoxicity Testing—See PF Vol. 30 No. 1, page 264.
h1086i Impurities in Official Articles—See PF Vol. 29 No. 4, page

1214.
h1089i In Vitro, Absorption-Indicating Cell Culture System—See

PF Vol. 25 No. 5, page 8733.
h1111i Microbiological Attributes of Nonsterile Pharmaceutical

Products—See PF Vol. 25 No. 2, page 7785.
h1116i Microbiological Evaluation of Clean Rooms and Other

Controlled Environments—See PF Vol. 25 No. 3, page 8264.
h1118iMonitoring Devices—Time, Temperature, and Humidity—

See PF Vol. 29 No. 1, page 206.
h1119i Near Infrared Spectrophotometry—See PF Vol. 29 No. 6,

page 2039.
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h1136i Packaging—Unit of Use—See PF Vol. 29 No. 4, page
1215.

h1150i Pharmaceutical Stability—See PF Vol. 29 No. 5, page
1625.

h1151i Pharmaceutical Dosage Forms—See PF Vol. 29 No. 5,
page 1629.

h1160i Pharmaceutical Calculations in Prescription Compound-
ing—See PF Vol. 29 No. 1, page 224.

h1174i Powder Flow—See PF Vol. 28 No. 2, page 618.
h1177i Good Packaging Practices—See PF Vol. 29 No. 5, page

1630.
h1178i Good Repackaging Practices—See PF Vol. 29 No. 4, page

1219.
h1184i Sensitization Testing—See PF Vol. 30 No. 1, page 289.
h1195i Significant Change Guide for Bulk Pharmaceutical Excipi-

ents—See PF Vol. 28 No. 5, page 1662.
h1198i Standardized Imprint Codes for Solid Oral Dosage

Forms—See PF Vol. 28 No. 1, page 152.
h1206i Sterile Drug Products for Home Use—See PF Vol. 29 No.

3, page 750.
h1209i Sterilization—Chemical and Physicochemical Indicators

and Integrators—See PF Vol. 29 No. 1, page 243.
h1216i Tablet Friability—See PF Vol. 25 No. 1, page 7466.
h1222i Terminally Sterilized Pharmaceutical Products—Para-

metric Release—See PF Vol. 29 No. 1, page 247.
h1223i Validation of Alternative Microbiological Methods—See

PF Vol. 29 No. 1, page 256.
h1225i Validation of Compendial Methods—See PF Vol. 29 No. 5,

page 1634.
h1230iWater for Health Applications—See PF Vol. 29 No. 3, page

810.
h1231iWater for Pharmaceutical Purposes—See PF Vol. 29 No. 5,

page 1641.
h1232i Instrumentation for Analysis of High Purity Pharmaceuti-

cal Waters—See PF Vol. 30 No. 1, page 303.
h1265i Written Prescription Drug Information—See PF Vol. 29

No. 4, page 1224.

Dietary Supplements

h2021i Microbial Limit Tests—Nutritional Supplements—See PF
Vol. 29 No. 1, page 268.

h2022i Microbiological Procedures for Absence of Objectionable
Microorganisms in Nutritional and Dietary Articles—See PF
Vol. 29 No. 1, page 287.

h2023i Microbiological Attributes of Nonsterile Nutritional and
Dietary Supplements—See PF Vol. 29 No. 1, page 296.

h2040i Disintegration and Dissolution of Nutritional Supple-
ments—See PF Vol. 29 No. 2, page 513.

h2091i Uniformity of Dietary Supplement Intake Units—See PF
Vol. 28 No. 5, page 1549.

REAGENTS, INDICATORS, AND SOLUTIONS

Reagent Specifications

Acetaldehyde—See PF Vol. 29 No. 4, page 1227.
2-Acetamidophenol—See PF Vol. 25 No. 6, page 9107.
Acetyl Chloride—See PF Vol. 29 No. 4, page 1228.
Agarose—See PF Vol. 27 No. 6, page 3363.
Air-Nitrous Oxide Certified Standard—See PF Vol. 28 No. 4, page

1234.
Albumin Bovine Serum—See PF Vol. 29 No. 4, page 1228.
Alum—See PF Vol. 29 No. 4, page 1228.
Alumina, Activated—See PF Vol. 29 No. 4, page 1229.
4-Amino-3-hydroxy-1-naphthalenesulfonic Acid—See PF Vol. 29

No. 4, page 1229.
Ammonia Detector Tube—See PF Vol. 29 No. 4, page 1229.
Ammonia Water, Stronger—See PF Vol. 29 No. 4, page 1229.
Ammonium Hydroxide—See PF Vol. 29 No. 4, page 1229.
Ammonium Pyrrolidinedithiocarbamate—See PF Vol. 27 No. 5,

page 3115.

Anti-A Blood Grouping Reagent, Anti-B Blood Grouping Re-
agent, and Anti-A,B Blood Grouping Reagent—See PF Vol.
29 No. 2, page 505.

Anti-D (Rho) Reagent—See PF Vol. 29 No. 2, page 505.
Anti-D Reagent—See PF Vol. 29 No. 2, page 506.
Antihuman Globulin Reagent—See PF Vol. 29 No. 2, page 506.
Antithrombin III for Amidolytic Test—See PF Vol. 29 No. 1, page

264.
Arsenic Trioxide—See PF Vol. 29 No. 4, page 1230.
Bacterial Alkaline Protease Preparation—See PF Vol. 28 No. 2,

page 552.
Barbituric Acid—See PF Vol. 29 No. 1, page 265.
Benzil—See PF Vol. 28 No. 4, page 1305.
Benzoic Acid—See PF Vol. 29 No. 4, page 1230.
Blood Group A1 and Blood Group B Red Blood Cells—See PF

Vol. 29 No. 2, page 506.
7 Percent Bovine Serum Albumin Certified Standard—See PF Vol.

29 No. 4, page 1230.
Branched Polymeric Sucrose—See PF Vol. 27 No. 6, page 3363.
Bromelain—See PF Vol. 28 No. 2, page 552.
1,4-Butanediol—See PF Vol 25 No. 5, page 8747.
Butyl Acetate, Normal—See PF Vol. 29 No. 4, page 1230.
Butyl Alcohol—See PF Vol. 29 No. 4, page 1230.
Butyl Alcohol, Tertiary—See PF Vol. 29 No. 4, page 1230.
n-Butylboronic Acid—See PF Vol. 29 No. 4, page 1231.
Butyrolactone—See PF Vol. 22 No. 6, page 3248.
Calcium Acetate—See PF Vol. 29 No. 4, page 1231.
Calcium Carbonate—See PF Vol. 29 No. 4, page 1231.
Calcium Chloride, Anhydrous—See PF Vol. 29 No. 4, page 1231.
dl-Camphene—See PF Vol. 28 No. 6, page 1951.
Capric Acid—See PF Vol 25 No. 5, page 8749.
Carbon Dioxide Detector Tube—See PF Vol. 29 No. 4, page 1232.
Carbon Monoxide Detector Tube—See PF Vol. 29 No. 4, page

1232.
Casein—See PF Vol. 29 No. 4, page 1232.
Cation-Exchange Resin, Styrene-Divinylbenzene, Strongly

Acidic—See PF Vol. 29 No. 4, page 1232.
Ceric Ammonium Sulfate—See PF Vol. 29 No. 4, page 1233.
Cesium Chloride—See PF Vol. 29 No. 6, page 2054.
Chloramine T—See PF Vol. 29 No. 4, page 1233.
Chlorine Detector Tube—See PF Vol. 29 No. 4, page 1233.
p-Chloroaniline—See PF Vol. 29 No. 4, page 1234.
Chlorobenzene—See PF Vol. 29 No. 4, page 1234.
Chloroform, Alcohol-free—See PF Vol. 29 No. 4, page 1234.
4-Chloro-1-naphthol—See PF Vol. 29 No. 4, page 1234.
Chromatograhic Reagents—See PF Vol. 29 No. 4, page 1234.
Chromotropic Acid—See PF Vol. 29 No. 4, page 1235.
Cobaltous Acetate—See PF Vol. 29 No. 4, page 1235.
Compactin—See PF Vol. 29 No. 4, page 1235.
Coomassie Blue G-250 C—See PF Vol. 29 No. 4, page 1235.
Cupric Chloride—See PF Vol. 29 No. 4, page 1236.
Cyclohexylmethanol—See PF Vol. 28 No. 3, page 849.
DEAE-Agarose—See PF Vol. 29 No. 1, page 265.
Deoxyadenosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxycytidine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyguanosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyribonucleic Acid Polymerase—See PF Vol. 27 No. 6, page

3365.
Deoxythymidine Triphosphate—See PF Vol. 27 No. 6, page 3365.
Deuterated Methanol—See PF Vol. 29 No. 6, page 2054.
Dextran, High Molecular Weight—See PF Vol. 29 No. 4, page

1236.
Dibutylammonium Phosphate—See PF Vol. 26 No. 4, page 1132.
Dichloroacetic Acid—See PF Vol. 29 No. 4, page 1236.
Dicyclohexyl—See PF Vol. 28 No. 3, page 849.
Dicyclohexyl Phthalate—See PF Vol. 26 No. 2, page 504.
Diethylamine—See PF Vol. 29 No. 4, page 1236.
Diethylpyrocarbonate—See PF Vol. 27 No. 6, page 3365.
Diisobutylene—See PF Vol. 28 No. 4, page 1305.
1,5-Dimethyl-1,5-diazundecamethylene Polymethobromide—See

PF Vol. 30 No. 1, page 315.
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N,N-Dimethylformamide Diethyl Acetal—See PF Vol. 29 No. 5,
page 1681.

N,N-Dimethyldodecylamine-N-oxide—See PF Vol. 27 No. 4, page
2837.

1,3-Dimethyl-2-imidazolidinone—See PF Vol. 29 No. 4, page
1237.

Dimethyl Sulfoxide, Spectrophotometric Grade—See PF Vol. 29
No. 4, page 1237.

3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl Tetrazolium Bro-
mide—See PF Vol. 27 No. 6, page 3365.

2,4-Dinitrofluorobenzene—See PF Vol. 29 No. 4, page 1237.
Dioleoylglycerol—See PF Vol. 26 No. 6, page 1622.
1,2-Dioleoyl-3-linoleoyl-rac-glycerol—See PF Vol. 28 No. 3, page

849.
Disodium Arsenate—See PF Vol. 28 No. 4, page 1305.
Disodium Chromotropate—See PF Vol. 29 No. 4, page 1237.
1-Dodecanol—See PF Vol. 29 No. 4, page 1238.
Dodecyl Lithium Sulfate—See PF Vol. 29 No. 4, page 1238.
Drabkin’s Reagent—See PF Vol. 29 No. 2, page 507.
Eosin Y (Eosin Yellowish Y)—See PF Vol. 29 No. 4, page 1238.
Escin—See PF Vol. 27 No. 4, page 2837.
Ethidium Bromide—See PF Vol. 27 No. 6, page 3366.
Ethylbenzene—See PF Vol. 28 No. 3, page 850.
9-Fluorenylmethyl Chloroformate—See PF Vol. 25 No. 5, page

8916.
Formamide, Anhydrous—See PF Vol. 27 No. 5, page 3115.
b-Galactosidase Suspension—See PF Vol. 29 No. 4, page 1238.
Glucose—See PF Vol. 28 No. 3, page 850.
L-Glutamic Acid—See PF Vol. 27 No. 6, page 3366.
L-Glutamine—See PF Vol. 27 No. 6, page 3366.
Guanidine Isothiocyanate—See PF Vol. 27 No. 6, page 3366.
1-Heptadecanol—See PF Vol. 29 No. 4, page 1238.
Hexadecane—See PF Vol. 28 No. 4, page 1305.
Hexadimethrine Bromide—See PF Vol. 29 No. 1, page 265.
Hexokinase and Glucose-6-phosphate Dehydrogenase Suspen-

sion—See PF Vol. 29 No. 4, page 1239.
L-Histidine Hydrochloride Monohydrate—See PF Vol. 27 No. 6,

page 3366.
Homatropine Hydrobromide—See PF Vol. 28 No. 4, page 1305.
Horseradish Peroxidase Conjugated to Goat Anti-Mouse IgG—

See PF Vol. 29 No. 4, page 1239.
Hydriotic Acid—See PF Vol. 29 No. 4, page 1239.
Hydrocodone Diol—See PF Vol. 28 No. 4, page 1306.
Hydrogen Sulfide Detector Tube—See PF Vol. 29 No. 4, page

1239.
4-Hydroxybenzoic Acid Isopropyl Ester—See PF Vol. 29 No. 4,

page 1239.
IgG-Coated Red Cells—See PF Vol. 29 No. 2, page 507.
Imidazole—See PF Vol. 29 No. 4, page 1240.
Iodoethane—See PF Vol. 24 No. 6, page 7327.
Iron Wire—See PF Vol. 29 No. 4, page 1240.
4-Isobutylacetophenone—See PF Vol. 29 No. 4, page 1240.
Isoferulic Acid—See PF Vol. 27 No. 4, page 2837.
Isoflupredone Acetate—See PF Vol. 29 No. 4, page 1240.
Lactose—See PF Vol. 29 No. 4, page 1240.
Lanthanum Chloride—See PF Vol. 29 No. 2, page 507.
Lanthanum Oxide—See PF Vol. 28 No. 3, page 851.
Lead Acetate Paper—See PF Vol. 29 No. 1, page 265.
Lead Perchlorate—See PF Vol. 29 No. 4, page 1241.
Linoleic Acid—See PF Vol. 27 No. 6, page 3367.
a-Lipoic Acid—See PF Vol. 27 No. 6, page 3367.
Lithium Chloride—See PF Vol. 29 No. 4, page 1241.
Lithium Hydroxide—See PF Vol. 29 No. 4, page 1241.
Lithium Perchlorate—See PF Vol. 29 No. 4, page 1242.
Melamine—See PF Vol. 29 No. 6, page 2055.
Mercuric Nitrate—See PF Vol. 29 No. 4, page 1242.
Mercuric Sulfate—See PF Vol. 29 No. 4, page 1242.
Methenamine—See PF Vol. 29 No. 4, page 1243.
Methoxyethanol—See PF Vol. 29 No. 4, page 1243.
2-Methoxyethanol—See PF Vol. 29 No. 4, page 1243.
p-Methylaminophenol Sulfate—See PF Vol. 29 No. 4, page 1243.

Methyl Behenate—See PF Vol. 29 No. 4, page 1244.
3-Methyl-2-benzothiazolinone Hydrazone Hydrochloride—See

PF Vol. 25 No. 3, page 8280.
Methyl Chloroform—See PF Vol. 29 No. 4, page 1244.
Methyl Ethyl Ketone—See PF Vol. 29 No. 4, page 1244.
2-Methyl-5-nitroimidazole—See PF Vol. 25 No. 2, page 7804.
N-Methylpyrrolidine—See PF Vol. 29 No. 4, page 1245.
Methyl Yellow—See PF Vol. 29 No. 5, page 1682.
Monochloroacetic Acid—See PF Vol. 29 No. 4, page 1245.
Monoethanolamine—See PF Vol. 29 No. 4, page 1245.
Monooleoylglycerol—See PF Vol. 26 No. 6, page 1622.
2-Naphthyl Chloroformate—See PF Vol. 29 No. 4, page 1245.
Nickel(II) Sulfate Heptahydrate—See PF Vol. 27 No. 5, page 3116.
Nitric Oxide–Nitrogen Dioxide Detector Tube—See PF Vol. 29

No. 4, page 1246.
Nitromethane—See PF Vol. 29 No. 4, page 1246.
Nonylphenol Polyoxyethylene Ether—See PF Vol. 27 No. 6, page

3368.
Olefin Detector Tube—See PF Vol. 29 No. 4, page 1246.
Oligo-deoxythymidine—See PF Vol. 27 No. 6, page 3368.
Osmium Tetroxide—See PF Vol. 29 No. 4, page 1246.
Pentadecanoic Acid Methyl Ester—See PF Vol. 26 No. 6, page

1622.
Periodic Acid—See PF Vol. 29 No. 4, page 1247.
o-Phenanthroline Monohydrochloride Monohydrate—See PF Vol.

27 No. 1, page 1904.
Phenol Red, Sodium—See PF Vol. 27 No. 6, page 3368.
3-Phenoxybenzoic Acid—See PF Vol. 29 No. 4, page 1247.
2-Phenylacetamide—See PF Vol. 29 No. 4, page 1247.
Phenylglycine—See PF Vol. 29 No. 4, page 1247.
Phthalic Acid—See PF Vol. 29 No. 4, page 1248.
Polyoxyethylene (23) Lauryl Ether—See PF Vol. 29 No. 2, page

507.
Polyoxyethylene (20) Sorbitan Monolaurate—See PF Vol. 27 No.

6, page 3368.
Potassium Dichromate—See PF Vol. 29 No. 4, page 1248.
Potassium Phosphate, Monobasic—See PF Vol. 29 No. 4, page

1248.
Potassium Phosphate, Tribasic—See PF Vol. 29 No. 4, page 1248.
n-Propyl Alcohol—See PF Vol. 29 No. 4, page 1248.
Protein Molecular Weight Standard—See PF Vol. 29 No. 4, page

1249.
Putrescine Dihydrochloride—See PF Vol. 27 No. 6, page 3369.
Pyridoxal 5-phosphate—See PF Vol. 29 No. 6, page 2055.
Red-Cell Lysing Agent—See PF Vol. 29 No. 2, page 507.
Reverse Transcriptase—See PF Vol. 27 No. 6, page 3369.
Ribonuclease Inhibitor—See PF Vol. 27 No. 6, page 3369.
Sodium 1-Decanesulfonate—See PF Vol. 29 No. 4, page 1249.
Sodium Acetate—See PF Vol. 29 No. 4, page 1249.
Sodium Acetate, Anhydrous—See PF Vol. 29 No. 4, page 1249.
Sodium Arsenite, Twentieth-Molar (0.05 M)—See PF Vol. 29 No.

4, page 1250.
Sodium Borate—See PF Vol. 29 No. 4, page 1250.
Sodium Bromide—See PF Vol. 29 No. 4, page 1250.
Sodium Dichromate—See PF Vol. 29 No. 4, page 1251.
Sodium 1-Heptanesulfonate—See PF Vol. 30 No. 1, page 315.
Sodium 1-Hexanesulfonate—See PF Vol. 30 No. 1, page 315.
Sodium Hydrogen Sulfate—See PF Vol. 29 No. 5, page 1682.
Sodium Iodate—See PF Vol. 27 No. 6, page 3369.
Sodium Oxalate—See PF Vol. 29 No. 4, page 1251.
Sodium Perchlorate—See PF Vol. 29 No. 4, page 1251.
Sodium Pyrophosphate—See PF Vol. 29 No. 4, page 1251.
Sodium Sulfate—See PF Vol. 29 No. 4, page 1252.
Sodium Tetraphenylborate—See PF Vol. 29 No. 4, page 1252.
Starch, Soluble, Purified—See PF Vol. 29 No. 4, page 1252.
Succinic Acid—See PF Vol. 29 No. 4, page 1253.
Sulfamic Acid—See PF Vol. 29 No. 4, page 1253.
Sulfur Dioxide Detector Tube—See PF Vol. 29 No. 4, page 1253.
Tannic Acid—See PF Vol. 29 No. 4, page 1253.
2’,4’,5’,7’-Tetrabromofluorescein—See PF Vol. 29 No. 4, page

1254.
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Tetrabutylammonium Bromide—See PF Vol. 29 No. 4, page 1254.
1,1,2,2-Tetrachloroethane—See PF Vol. 29 No. 4, page 1254.
Tetrahydrofuran—See PF Vol. 29 No. 4, page 1254.
Tetrahydrofuran, Stabilizer-Free—See PF Vol. 29 No. 4, page

1254.
Tetrahydro-2-furancarboxylic Acid—See PF Vol. 25 No. 5, page

8748.
N-(2-Tetrahydrofuroyl)piperazine—See PF Vol. 25 No. 5, page

8748.
Tetramethylammonium Bromide—See PF Vol. 29 No. 4, page

1255.
1,1,4,4-Tetraphenyl-1,3-butadiene—See PF Vol. 26 No. 6, page

1623.
Thiourea—See PF Vol. 29 No. 4, page 1255.
Thrombin Human—See PF Vol. 29 No. 6, page 2055.
Thymidine—See PF Vol. 27 No. 6, page 3369.
Thyroglobulin—See PF Vol. 30 No. 1, page 316.
p-Toluenesulfonic Acid—See PF Vol. 29 No. 4, page 1255.
Trichlorotrifluoroethane—See PF Vol. 29 No. 4, page 1255.
Trioleoylglycerol—See PF Vol. 26 No. 6, page 1623.
Tropine—See PF Vol. 28 No. 4, page 1306.
L-Tyrosine Disodium—See PF Vol. 27 No. 6, page 3370.
Tuberculin, Purified Protein Derivative (Tuberculin PPD)—See PF

Vol. 29 No. 5, page 1682.
Vinyl Acetate—See PF Vol. 21 No. 2, page 466.
2-Vinylpyridine—See PF Vol. 26 No. 2, page 504.
1-Vinyl-2-pyrrolidone—See PF Vol. 22 No. 6, page 3249.
Water Vapor Detector Tube—See PF Vol. 29 No. 4, page 1256.
Wright’s Stain—See PF Vol. 30 No. 1, page 316.
m-Xylene—See PF Vol. 28 No. 6, page 1952.
Zinc Acetate—See PF Vol. 29 No. 4, page 1256.
Zinc Sulfate Heptahydrate—See PF Vol. 26 No. 2, page 504.

Indicator Test Papers

Methyl Green—See PF Vol. 28 No. 4, page 1306.
Methyl Green—Iodomercurate Paper—See PF Vol. 28 No. 4, page

1306.
Nickel Standard Solution TS—See PF Vol. 27 No. 5, page 3117.
Ninhydrin TS—See PF Vol. 28 No. 3, page 852.
Perchloric Acid TS—See PF Vol. 27 No. 1, page 1905.

Test Solutions

Cupric Citrate TS—See PF Vol. 30 No. 1, page 316.
Ferroin TS—See PF Vol. 30 No. 1, page 316.
Folin-Ciocalteu Phenol TS—See PF Vol. 30 No. 1, page 316.
Hydroxylamine Hydrochloride TS—See PF Vol. 30 No. 1, page

317.
Methyl Yellow TS—See PF Vol. 30 No. 1, page 317.
Nickel Standard Solution TS—See PF Vol. 30 No. 1, page 317.
Perchloric Acid TS—See PF Vol. 30 No. 1, page 317.

Volumetric Solutions

Hydrochloric Acid, Alcoholic, Tenth-Molar (0.1 M)—See PF Vol.
28 No. 4, page 1235.

0.01 N Iodine VS—See PF Vol. 29 No. 3, page 812.
Lead Nitrate, Hundredth-Molar (0.01 M)—See PF Vol. 29 No. 4,

page 1256.
Potassium Hydroxide, Alcoholic, Tenth Molar (0.1 M)—See PF

Vol. 28 No. 4, page 1235.
Tetrabutylammonium Hydroxide in Methanol/Isopropyl Alcohol,

0.1 N—See PF Vol. 29 No. 2, page 508.

Reagent Footnotes

Reagent Footnotes—See PF Vol. 29 No. 4, pages 1257–1262.
Footnote 85—See PF Vol. 26 No. 4, page 1133.
Footnote 87—See PF Vol. 26 No. 5, page 1383.
Footnote 99—See PF Vol. 27 No. 6, page 3374.
Footnote 100—See PF Vol. 27 No. 6, page 3374.
Footnote 101—See PF Vol. 27 No. 6, page 3374.

Footnote 102—See PF Vol. 27 No. 6, page 3374.
Footnote 103—See PF Vol. 28 No. 2, page 554.
Footnote 105—See PF Vol. 28 No. 6, page 1952.
Footnote 106—See PF Vol. 29 No. 1, page 266.
Footnote 107—See PF Vol. 29 No. 2, page 508.
Footnote 109—See PF Vol. 29 No. 2, page 508.
Footnote 110—See PF Vol. 29 No. 4, page 1262.
Footnote 111—See PF Vol. 29 No. 4, page 1262.
Footnote 112—See PF Vol. 30 No. 1, page 317.

REFERENCE TABLES

Container Specifications for Capsules and Tablets—See PF Vol. 25
No. 5, page 8860; PF Vol. 26 No. 1, page 145; PF Vol. 26 No.
3, page 836; PF Vol. 26 No. 4, page 1133; PF Vol. 26 No. 5,
page 1384; PF Vol. 27 No. 1, page 1906; PF Vol. 27, No. 3,
page 2597; PF Vol. 27 No. 4, page 2838; PF Vol. 27 No. 5,
page 3118; PF Vol. 28 No. 3, page 852; PF Vol. 28 No. 4, page
1235; PF Vol. 28 No. 6, page 1952; PF Vol. 29 No. 1, page
266; PF Vol. 29 No. 2, page 508; PF Vol. 29 No. 4, page 1262;
PF Vol. 29 No. 5, page 1683; PF Vol. 29 No. 6, page 2055.

Description and Relative Solubility of USP and NF Articles—See
PF Vol. 23 No. 6, page 5310; PF Vol. 24 No. 5, page 7017; PF
Vol. 25 No. 3, page 8282; PF Vol. 25 No. 4, page 8589; PF
Vol. 25 No. 5, page 8917; PF Vol. 25 No. 6, page 9254; PF
Vol. 26 No. 3, page 837; PF Vol. 26 No. 4, page 1135; PF Vol.
26 No. 5, page 1385; PF Vol. 27 No. 1, page 1907; PF Vol. 27
No. 2, page 2281; PF Vol. 27 No. 4, page 2839; PF Vol. 27
No. 6, page 3374; PF Vol. 28 No. 2, page 554; PF Vol. 28 No.
4, page 1236; PF Vol. 28 No. 5, page 1542; PF Vol. 28 No. 6,
page 1953; PF Vol. 29 No. 1, page 266; PF Vol. 29 No. 2,
page 509; PF Vol. 29 No. 3, page 812; PF Vol. 29 No. 4, page
1262; PF Vol. 29 No. 5, page 1684; PF Vol. 29 No. 6, page
2057; PF Vol. 30 No. 1, page 317.

EXCIPIENTS

Excipients, USP and NF Excipients, Listed by Category—See PF
Vol. 21 No. 5, page 1258; PF Vol. 25 No. 5, page 8887; PF
Vol. 28 No. 3, page 796; PF Vol. 28 No. 4, page 1206 and
1273; PF Vol. 28 No. 6, page 1891; PF Vol. 29 No. 1, page
135; PF Vol. 29 No. 2, page 450; PF Vol. 29 No. 3, page 684;
PF Vol. 29 No. 4, page 1088; PF Vol. 29 No. 6, page 2008.

GENERAL NOTICES AND REQUIREMENTS

‘‘Official’’ and ‘‘Official Articles’’—See PF Vol. 28 No. 1, page
88.

NF MONOGRAPHS

Alfadex—See PF Vol. 30 No. 1, page 202.
Ammonio Methacrylate Copolymer Dispersion—See PF Vol. 29

No. 6, page 2011.
Ammonium Sulfate—See PF Vol. 29 No. 1, page 136.
L-Asparagine—See PF Vol. 30 No. 1, page 205.
Aspartame Acesulfame—See PF Vol. 29 No. 2, page 453.
Benzyl Alcohol—See PF Vol. 29 No. 5, page 1598.
Betadex—See PF Vol. 30 No. 1, page 206.
Butylparaben—See PF Vol. 29 No. 5, page 1598.
Candelilla Wax—See PF Vol. 29 No. 1, page 138.
Caprylocaproyl Macrogolglycerides—See PF Vol. 29 No. 3, page

688.
Carbomer 910—See PF Vol. 29 No. 6, page 2013.
Carbomer Copolymer—See PF Vol. 29 No. 3, page 691.
Carbomer Homopolymer—See PF Vol. 29 No. 6, page 2013.
Carbomer Interpolymer—See PF Vol. 29 No. 3, page 692.
Carboxymethylcellulose Calcium—See PF Vol. 23 No. 6, page

5063.
Low-Substituted Carboxymethylcellulose Sodium—See PF Vol.

29 No. 4, page 1095.
Carboxymethylcellulose Sodium Suspension—See PF Vol. 25 No.

3, page 8088.
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Cellulose Acetate Butyrate—See PF Vol. 25 No. 2, page 7861.
Cetrimonium Bromide—See PF Vol. 29 No. 1, page 139.
Cocoa Butter—See PF Vol. 30 No. 1, page 207.
Copovidone—See PF Vol. 29 No. 4, page 1097.
Corn Syrup—See PF Vol. 28 No. 2, page 403.
Corn Syrup Solids—See PF Vol. 28 No. 6, page 1894.
High Fructose Corn Syrup—See PF Vol. 28 No. 2, page 408.
Cottonseed Oil, Hydrogenated—See PF Vol. 29 No. 1, page 141.
Croscarmellose Sodium—See PF Vol. 23 No. 3, page 4007.
Crospovidone—See PF Vol. 24 No. 1, page 5482.
Dibutyl Phthalate—See PF Vol. 29 No. 3, page 693
Diethylene Glycol Monostearate—See PF Vol. 29 No. 3, page 695.
Dimethicone—See PF Vol. 29 No. 1, page 142.
Ethylene Glycol Monostearate—See PF Vol. 29 No. 3, page 696.
Ethylparaben—See PF Vol. 29 No. 5, page 1599.
Gellan Gum—See PF Vol. 29 No. 2, page 462.
Glyceryl Distearate—See PF Vol. 29 No. 2, page 464.
Glyceryl Monolinoleate—See PF Vol. 29 No. 2, page 466.
Glyceryl Monooleate—See PF Vol. 29 No. 2, page 468.
Guar Gum—See PF Vol. 29 No. 6, page 2017.
Hydrogenated Soybean Oil—See PF Vol. 28 No. 5, page 1631.
Hymetellose—See PF Vol. 29 No. 4, page 1100.
Hypromellose Acetate Succinate—See PF Vol. 29 No. 4, page

1102.
Lauroyl Macrogolglycerides—See PF Vol. 26 No. 2, page 456.
Linoleoyl Macrogolglycerides—See PF Vol. 29 No. 3, page 700.
Magnesium Stearate—See PF Vol. 29 No. 6, page 2018.
Maltitol Solution—See PF Vol. 29 No. 4, page 1111.
Maltose—See PF Vol. 29 No. 4, page 1113.
Methacrylic Acid Copolymer Dispersion—See PF Vol. 29 No. 6,

page 2018.
Methylparaben—See PF Vol. 29 No. 5 page 1599.
Mono- and Di-glycerides—See PF Vol. 29 No. 5, page 1600.
Oleic Acid—See PF Vol. 29 No. 3, page 701.
Oleoyl Macrogolglycerides—See PF Vol. 29 No. 3, page 701.
Oral Solution Vehicle—See PF Vol. 29 No. 4, page 1114.
Oral Solution Vehicle Sugar Free—See PF Vol. 29 No. 4, page

1115.
Oral Suspension Vehicle—See PF Vol. 29 No. 4, page 1116.

Compound Orange Spirit—See PF Vol. 28 No. 5, page 1466.
Peanut Oil—See PF Vol. 29 No. 4, page 1117.
Phenolsulfonphthalein—See PF Vol. 29 No. 6, page 2018.
2-Phenoxyethanol—See PF Vol. 30 No. 1, page 207.
Poloxamer—See PF Vol. 29 No. 6, page 2020.
Polyethylene Glycol—See PF Vol. 29 No. 3, page 702.
Polyethylene Glycol Ointment—See PF Vol. 29 No. 3, page 702.
Polyisobutylene—See PF Vol. 29 No. 1, page 150.
Polyoxyl Lauryl Ether—See PF Vol. 29 No. 4, page 1117.
Polyoxyl Stearyl Ether—See PF Vol. 29 No. 4, page 1118.
Polyoxyl Oleate—See PF Vol. 29 No. 4, page 1121.
Propylene Glycol Monostearate—See PF Vol. 29 No. 2, page 479.
Propylparaben—See PF Vol. 29 No. 5, page 1600.
Sodium Cetostearyl Sulfate—See PF Vol. 29 No. 4, page 1122.
Sorbitol—See PF Vol. 29 No. 4, page 1125.
Anhydrized Liquid Sorbitol—See PF Vol. 29 No. 4, page 1128.
Sorbitol Solution—See PF Vol. 28 No. 3, page 787.
Noncrystallizing Sorbitol Solution—See PF Vol. 29 No. 4, page

1130.
Soybean Oil—See PF Vol. 29 No. 3, page 668.
Hydrogenated Soybean Oil—See PF Vol. 29 No. 3, page 704.
Starch—See PF Vol. 29 No. 3, page 705.
Modified Starch—See PF Vol. 29 No. 4, page 1132.
Pregelatinized Starch—See PF Vol. 29 No. 5, page 1600.
Pregelatinized Modified Starch—See PF Vol. 29 No. 4, page 1133.
Tapioca Starch—See PF Vol. 29 No. 4, page 1134.
Stearic Acid—See PF Vol. 29 No. 2, page 480.
Purified Stearic Acid—See PF Vol. 29 No. 3, page 706.
Stearoyl Macrogolglycerides—See PF Vol. 29 No. 4, page 2021.
Stearyl Alcohol—See PF Vol. 29 No. 6, page 2021.
Sunflower Oil—See PF Vol. 27 No. 4, page 2803.
Tobramycin Inhalation Solution—See PF Vol. 28 No. 3, page 789.
Tolu Balsam Syrup—See PF Vol. 28 No. 5, page 1467.
Tolu Balsam Tincture—See PF Vol. 28 No. 5, page 1468.
Tribasic Sodium Phosphate—See PF Vol. 29 No. 1, page 162.
Medium-Chain Triglycerides—See PF Vol. 29 No. 2, page 475.
Xanthan Gum—See PF Vol. 29 No. 6, page 2021.
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)]

PF Volume, Issue, and Page Numbers of Canceled Proposals

Title and Proposal Vol. No. Page(s)

USP Monographs
Acetohexamide—Packaging and storage 27 3 2501
Adenine—Packaging and storage 27 3 2504
Alcohol—Packaging and storage 27 3 2507
Dehydrated Alcohol—Packaging and storage 27 3 2507
Allopurinol—Packaging and storage 28 5 1386
Allyl Isothiocyanate—Packaging and storage 27 3 2509
{Azithromycin—Preview (Assay) 27 6 3393
Barium Sulfate Paste—Title 25 4 8479
Dihydroergotamine Mesylate Nasal Solution (new)—
Preview

25 6 9078

{Helium—Identification, Assay 28 4 1121
Hydrocodone Bitartrate—USP Reference standards 28 1 63
Indinavir Sulfate (new) 27 2 2165
Indinavir Sulfate Capsules (new)—Preview 26 6 1641
Molindone Hydrochloride Tablets—Preview (Dissolution) 24 1 5460
{Nitrogen—Assay 28 4 1219
{Nitrogen 97 Percent—Assay 28 4 1220
{Nitrous Oxide—Identification, Assay 28 4 1169
{Potassium Chloride—Packaging and storage 29 4 1064
Propofol (new)—Bacterial endotoxins 28 6 1854
Talc (entire submission) 29 1 157
Unithiol (new)—Preview 25 2 7752
Dietary Supplements Monographs
Powdered Hawthorn Leaf with Flower—Packaging and
storage

26 5 1362

Kava (new) 28 1 100
Powdered Kava (new) 28 1 104
Powdered Kava Extract (new) 28 3 815
Native Kava Extract (new) 28 3 817
Kava Capsules (new) 28 3 818
Kava Tablets (new) 28 3 820
USP General Test Chapters
h1i Injections—Labels and Labeling 28 6 1910
h11i USP Reference Standards
USP Indinavir RS
USP Kawain RS
USP Powdered Kava Extract RS

27
26
26

2
3
3

2268
793
793

h231i Heavy Metals—Harmonization 28 5 1570
h621i Chromatography—System Suitability 26 5 1370
USP General Information Chapters
h1141i Packaging, Storage, and Distribution of Pharmaco-
peial Articles (new)

26 2 493

h1151i Pharmaceutical Dosage Forms—Stability 26 2 499
h1172i Photostability Testing (new)—Preview 26 2 384
h1175i Preformulation Guidelines (new)—Preview 26 6 1672
h1191i Stability Considerations in Dispensing Practice—
Introduction, Stability Studies in Manufacturing,
Responsibility of the Pharmacist, Labile Preparations

26 5 1378

Reagents, Indicators, and Solutions
Bromobimane (added) 25 2 7804
Potassium Permanganate, Tenth-Normal (0.1 N)—Erratum 29 1 266
Reference Tables
Container Specifications
Kava Capsules
Kava Tablets

26
26

3
3

836
836

Description and Relative Solubility
Indinavir
Starch (Preview)

27
21

2
5

2281
1243

{New cancellations in 30(2).
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HARMONIZATION
This section contains monographs or chapters undergoing harmonization by the Pharmacopeial Discussion Group (PDG).

The PDG consists of the United States Pharmacopeia (USP), the European Pharmacopoeia (EP), and the Japanese Pharma-

copoeia (JP). The process of harmonization is composed of several steps (Stages).

Stage 1: Identification The PDG identifies items to be harmonized and designates a coordinating pharmacopeia for each

item. The PDG distributes the work by consensus among the three participating pharmacopeias. Harmonization may be car-

ried out retrospectively for existing monographs or chapters, or prospectively for new monographs or chapters.

Stage 2: Investigation The investigation process conducted by the coordinating pharmacopeia results in the preparation of

a Stage 3 draft monograph or chapter accompanied by a report giving the rationale for the proposal and including validation

data where appropriate. This report is based on input that comes from users, authorities, producers, associations, literature,

experts, and staff.

Stage 3: Proposal The Stage 3 draft is reviewed and commented on by the other two pharmacopeias. The coordinating

pharmacopeia reviews those comments, prepares a harmonized Stage 4 draft, and sends it to the other two participating

pharmacopeias.

Stage 4: Official Inquiry The Stage 4 draft is published in the Forum of each pharmacopeia. In PF, this stage appears as

OFFICIAL INQUIRY STAGE 4 in the Harmonization section. Each pharmacopeia analyzes the comments it receives and

submits the consolidated comments to the coordinating pharmacopeia, which then reviews those comments, prepares a har-

monized Stage 5A draft, and sends it to the other two participating pharmacopeias.

Stage 5: Consensus

A. Provisional

The Stage 5A draft is reviewed and commented on by the other two pharmacopeias. When consensus is reached, a

CONSENSUS STAGE 5B document is prepared by the coordinating pharmacopeia.

B. Final

The Stage 5B draft (consensus document) is sent by the coordinating pharmacopeia to the other two participating

pharmacopeias for final approval.

Stage 6: Adoption Each pharmacopeia incorporates the harmonized Stage 5B draft according to its own procedure.

Adopted items are published by the three pharmacopeias in their Supplements or, where applicable, in a new edition of their

Pharmacopeias.

Stage 7: Date of Implementation The pharmacopeias inform each other of the date of implementation in the particular

region.
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Corn Starch [new] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715
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MONOGRAPHS (USP)

BRIEFING

Alcohol, USP 27 page 59 and page 1699 of PF 29(5) [Sept.–
Oct. 2003]. The European Pharmacopoeia is the coordinating phar-
macopoeia for the international harmonization of compendial stan-
dards for the Alcohol monograph, as part of the process of
international harmonization of monographs and general analytical
methods of the European, Japanese, and United States pharmaco-
peias. The following monograph, which represents the ADOP-
TION STAGE 6 document, is based in part on comments from
the Japanese Pharmacopoeia and the United States Pharmacopeia
in response to the Provisional Harmonized Text Stage 5A and 5B
drafts prepared by the European Pharmacopoeia.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Identification A + + +

Identification B + + +

Appearance + + +

Acidity or alkalinity + + +

Relative density + + +

Absorbance + + +

Volatile impurities + + +

Residue on evapo-
ration

+ + +

Storage + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters.
Definition and Relative density: Each pharmacopeia specifies

a different range for the content; the values for relative density vary
accordingly and, in addition, are expressed at different tempera-
tures.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Differences between the ADOPTION STAGE 6 document and

the current USP monograph include the following:
(1) Definition—No change.
(2) Packaging and storage—Storage conditions to protect from

light are added.
(3) USP Reference standards—A reference standard for Alcohol

is added for use in the Identification test.
(4) Identification—Tests A and B are replaced with a more defini-

tive IR absorption test, and the test for specific gravity is
moved under Identification.

(5) Clarity of solution—This test is added to comply with EP
standards.

(6) Color of solution—This test is added to comply with EP stan-
dards.

(7) Specific gravity—No change.
(8) Acidity—This test is replaced by a test for Acidity or alkalinity

to comply with EP standards.
(9) Limit of nonvolatile residue—The sample size is increased

from 40 to 100 mL.
(10) Water-insoluble substances—This test is deleted. Because the

monograph contains tests for Nonvolatile residue and Volatile
impurities, this test is no longer needed.

(11) Aldehydes and other foreign organic substances—This test is
replaced with a Volatile impurities test.

(12) Amyl alcohol and nonvolatile, carbonizable substances—
This test is replaced with a Volatile impurities test.

(13) Ultraviolet absorbance—This test is added to comply with EP
standards.

(14) Limit of acetone and isopropyl alcohol—This test is replaced
with a Volatile impurities test.

(15) Methanol—This test is replaced with a Volatile impurities test.
(16) Volatile impurities—This chromatographic test is added to

limit a wide array of volatile impurities within a single test
method.

(EMC: J. Lane) RTS—40773-1

Change to read:

Alcohol

C2H6O 46.07
Ethanol.
Ethyl alcohol [64-17-5].

» Alcohol contains not less than 92.3 percent and not
more than 93.8 percent, by weight, corresponding to
not less than 94.9 percent and not more than 96.0 per-
cent, by volume, at 15.568, of C2H5OH.

Packaging and storage—Preserve in tight containers, remote
from fire.

Identification—
A: Mix 5 drops in a small beaker with 1 mL of potassium per-

manganate solution (1 in 100) and 5 drops of 2 N sulfuric acid, and
cover the beaker immediately with a filter paper moistened with a
solution recently prepared by dissolving 0.1 g of sodium nitrofer-
ricyanide and 0.25 g of piperazine in 5 mL of water: an intense blue
color is produced on the filter paper, the color becoming paler after
a few minutes.
B: To 5 mL of a solution (1 in 10) add 1 mL of 1.0 N sodium

hydroxide, then slowly (over a period of 3 minutes) add 2 mL of
0.1 N iodine: the odor of iodoform develops, and a yellow preci-
pitate is formed within 30 minutes.

Specific gravity h841i: between 0.812 and 0.816 at 15.568, indi-
cating between 92.3% and 93.8%, by weight, or between 94.9%
and 96.0%, by volume, of C2H5OH.

Acidity—To 50 mL, in a glass-stoppered flask, add 50 mL of re-
cently boiled water. Add phenolphthalein TS, and titrate with 0.020
N sodium hydroxide to a pink color that persists for 30 seconds:
not more than 0.90 mL of 0.020 N sodium hydroxide is required
for neutralization.

Limit of nonvolatile residue—Evaporate 40 mL in a tared dish on
a water bath, and dry at 1058 for 1 hour: the weight of the residue
does not exceed 1 mg.

Water-insoluble substances—Dilute it with an equal volume of
water: the mixture is clear and remains clear for 30 minutes after
cooling to 108.
Aldehydes and other foreign organic substances—Place 20 mL
in a glass-stoppered cylinder that has been thoroughly cleaned with
hydrochloric acid, then rinsed with water and finally with the Al-
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cohol to be tested. Cool the contents to approximately 158, and
add, by means of a carefully cleaned pipet, 0.10 mL of 0.10 N po-
tassium permanganate, noting accurately the time of addition. Mix
at once by inverting the stoppered cylinder, and allow it to stand at
158 for 5 minutes: the pink color does not entirely disappear.

Amyl alcohol and nonvolatile, carbonizable substances—Allow
25 mL to evaporate spontaneously from a porcelain dish, carefully
protected from dust, until the surface of the dish is barely moist: no
red or brown color is produced immediately upon the addition of a
few drops of sulfuric acid.

Limit of acetone and isopropyl alcohol—To 1.0 mL add 1.0 mL
of water, 1.0 mL of a saturated solution of dibasic sodium phos-
phate, and 3.0 mL of a saturated solution of potassium permanga-
nate. Warm the mixture to 458 to 508, and allow to stand until the
permanganate color is discharged. Add 3.0 mL of 2.5 N sodium
hydroxide, and filter, without washing, through a sintered-glass fil-
ter. Prepare a control by mixing 1.0 mL of the saturated solution of
dibasic sodium phosphate, 3.0 mL of 2.5 N sodium hydroxide, 80
mg of acetone, and 5.0 mL of water. To each solution add 1 mL of
furfural solution (1 in 100), allow to stand for 10 minutes, then to
1.0 mL of each solution add 3 mL of hydrochloric acid: any pink
color produced in the test solution is not more intense than that in
the control.

Methanol—To 1 drop add 1 drop of water, 1 drop of dilute phos-
phoric acid (1 in 20), and 1 drop of potassium permanganate solu-
tion (1 in 20). Mix, allow to stand for 1 minute, and add sodium
metabisulfite solution (1 in 20), dropwise, until the permanganate
color is discharged. If a brown color remains, add 1 drop of the
dilute phosphoric acid. To the colorless solution add 5 mL of
freshly prepared chromotropic acid TS, and heat on a water bath
at 608 for 10 minutes: any violet color should not exceed that pro-
duced by 0.04 mg of methanol in 1 mL of water, treated in the same
way as the sample.

~Alcohol

C2H6O 46.07

Ethanol.

Ethyl alcohol [64-17-5].

» Alcohol contains not less than 92.3 percent and

not more than 93.8 percent, by weight, corre-

sponding to not less than 94.9 percent and not

more than 96.0 percent, by volume, at 15.568, of

C2H5OH.

Packaging and storage—Preserve in tight containers, pro-

tected from light. and remote from heat, sparks, or open

flames.

USP Reference standards h11i—USPAlcohol RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension A and to water in dif-

fused daylight 5 minutes after preparation of Reference sus-

pension A.]

Hydrazine solution—Transfer 1.0 g of hydrazine sulfate

to a 100-mL volumetric flask, dissolve in and dilute with

water to volume, and mix. Allow to stand for 4 to 6 hours.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspension

is stable for 2 months, provided it is stored in a glass con-

tainer free from surface defects. The suspension must not

adhere to the glass and must be well mixed before use.]

Transfer 25.0 mL ofHydrazine solution to theMethenamine

solution in the 100-mL glass-stoppered flask. Mix, and al-

low to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution A—The substance to be examined.

Test solution B—Dilute 1.0 mL of Test Solution A to 20

mL with water, and allow to stand for 5 minutes before test-

ing.
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Procedure—Transfer a sufficient portion of Test solution

A and Test solution B to separate test tubes of colorless,

transparent, neutral glass with a flat base and an internal dia-

meter of 15 to 25 mm to obtain a depth of 40 mm. Similarly

transfer portions of Reference suspension A, Reference sus-

pension B, and water to separate matching test tubes. Com-

pare Test solution A, Test solution B, Reference suspension

A, Reference suspension B, and water in diffused daylight,

viewing vertically against a black background (see Visual

Comparison under Spectrophotometry and Light-Scattering

h851i). [NOTE—The diffusion of light must be such that Ref-

erence suspension A can readily be distinguished from

water, and that Reference suspension B can readily be dis-

tinguished from Reference suspension A.] Test solution A

and Test solution B show the same clarity as that of water

or their opalescence is not more pronounced than that of

Reference suspension A.

Color of solution—

Standard stock solution—Combine 3.0 mL of ferric chlo-

ride CS, 3.0 mL of cobaltous chloride CS, 2.4 mL of cupric

sulfate CS, and 1.6 mL of dilute hydrochloric acid (10 g per

L).

Standard solution—[NOTE—Prepare the Standard solu-

tion immediately before use.] Transfer 1.0 mL of Standard

stock solution to a 100-mL volumetric flask, dilute with di-

lute hydrochloric acid (10 g per L) to volume, and mix.

Test solution—The substance to be examined.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Standard

solution and water to separate, matching test tubes. Com-

pare the Test solution, Standard solution, and water in dif-

fused daylight, viewing vertically against a white

background (see Visual Comparison under Spectrophoto-

metry and Light-Scattering h851i). The Test solution has

the appearance of water or is not more intensely colored

than the Standard solution.

Identification—

A: It complies with the test for Specific gravity.

B: Infrared Absorption h197Fi or h197Si neat.

Specific gravity h841i: between 0.812 and 0.816 at 15.568,

indicating between 92.3% and 93.8%, by weight, or be-

tween 94.9% and 96.0%, by volume, of C2H5OH.

Acidity or alkalinity—

Phenolphthalein solution—Dissolve 0.1 g of phe-

nolphthalein in 80 mL of alcohol, and dilute with water to

100 mL.

Procedure—To 20 mL of alcohol, add 20 mL of freshly

boiled and cooled water and 0.1 mL of Phenolphthalein

solution. The solution is colorless. Add 1.0 mL of 0.01 N

sodium hydroxide. The solution is pink (30 ppm, expressed

as acetic acid).

Ultraviolet absorption—Record the UV absorption spec-

trum of the test material from 200 to 400 nm in a 1-cm cell:

maximum absorbance 0.40 at 240 nm, 0.30 between 250

and 260 nm, and 0.10 between 270 and 340 nm. Examine

between 235 and 340 nm, in a 5-cm cell, using water as the

compensation liquid. The absorption curve is smooth.

Volatile impurities—

Test solution A—The substance to be examined.

Test solution B—Add 150 mL of 4-methylpentan-2-o1 to

500.0 mL of the substance to be examined.

Standard solution A—Dilute 100 mL of methanol to 50.0

mL with the substance to be examined. Dilute 5.0 mL of the

solution to 50.0 mL with the substance to be examined.

Standard solution B—Dilute 50 mL of methanol and 50

mL of acetaldehyde to 50.0 mL with the substance to be ex-

amined. Dilute 100 mL of the solution to 10.0 mL with the

substance to be examined.
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Standard solution C—Dilute 150 mL of acetal to 50.0 mL

with the substance to be examined. Dilute 100 mL of the

solution to 10.0 mL with the substance to be examined.

Standard solution D—Dilute 100 mL of benzene to 100.0

mL with the substance to be examined. Dilute 100 mL of the

solution to 50.0 mL with the substance to be examined.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, maintained at about 2808, and a 0.32-mm6 30-m

fused silica capillary column bonded with a 1.8-mm layer of

phase G43. The carrier gas is helium with a linear velocity

of about 35 cm per second and a split ratio of 1:20. The col-

umn is maintained at 408 for the first 12 minutes after an

injection is made and is increased from 408 to 2408 from

12 to 32 minutes after injection. During the period of 32

to 42 minutes after an injection is made the column is main-

tained at 2408. The injector port is maintained at 2008.

Procedure—Inject about 1.0 mL of Standard solution B

into a suitable gas chromatograph, and record the chromato-

gram. The resolution, R, between the first major peak (acet-

aldehyde) and the second major peak (methanol) is not less

than 1.5. Separately inject equal volumes (1.0 mL) of Test

solution A and Test solution B into the chromatograph, re-

cord the chromatograms, and measure the major peaks. Cal-

culate the concentration of methanol in Test solution A: not

more than half the area of the corresponding peak in the

chromatogram obtained with Standard solution A (200

ppm).

Calculate the sum of the contents of acetaldehyde and ac-

etal, expressed as acetaldehyde, using the following expres-

sion:

[(10 6 AE)/(AT – AE)] + [(30 6 CE)/(CT – CE)],

where AE is the area of the acetaldehyde peak in the chroma-

togram obtained with the Test solution A; AT is the area of

the acetaldehyde peak in the chromatogram obtained with

Standard solution B; CE is the area of the acetal peak in

the chromatogram obtained with Test solution A; and CT is

the area of the acetal peak in the chromatogram obtained

with Standard solution C: not more than 10 ppm, expressed

as acetaldehyde.

Calculate the content of benzene using the following ex-

pression:

(2BE)/(BT – BE),

where BE is the area of the benzene peak in the chromato-

gram obtained with Test solution A; and BT is the area of the

benzene peak in the chromatogram obtained with Standard

solution D: not more than 2 ppm. If necessary, the identity

of benzene can be confirmed using another suitable chroma-

tographic system (stationary phase with a different polarity).

The total of all other impurities in the chromatogram ob-

tained with Test solution B: not more than the area of the

peak due to 4-methylpentan-2-ol in the chromatogram ob-

tained with Test solution B (300 ppm).

Disregard any peaks that are 0.03 times the area of the

peak corresponding to 4-methylpentan-2-ol in the chroma-

togram obtained with Test solution B (9 ppm).

Limit of nonvolatile residue—Evaporate 100 mL in a tared

dish on a water bath, and dry at 1008 to 1058 for 1 hour: the

weight of the residue does not exceed 2.5 mg.
~USP28
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BRIEFING

Dehydrated Alcohol, USP 27 page 60 and page 1702 of PF
29(5) [Sept.–Oct. 2003]. The European Pharmacopoeia is the co-
ordinating pharmacopeia for the international harmonization of
compendial standards for the Dehydrated Alcohol monograph, as
part of the process of international harmonization of monographs
and general analytical methods of the European, Japanese, and
United States pharmacopeias. The following monograph, which
represents the ADOPTION STAGE 6 document, is based in part
on comments from the Japanese Pharmacopoeia and the United
States Pharmacopeia in response to the Provisional Harmonized
Text Stage 5A and 5B drafts prepared by the European Pharmaco-
poeia.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Identification B + + +

Appearance + + +

Acidity or alkalinity + + +

Relative density + + +

Absorbance + + +

Volatile impurities + + +

Residue on evapo-
ration

+ + +

Storage + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters.
Relative density: The values for relative density are expressed

at different temperatures in the three pharmacopeias.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications
Differences between the ADOPTION STAGE 6 document and

the current USP monograph include the following:
(1) Definition—No change.
(2) Packaging and storage—Storage conditions to protect from

light are added.
(3) USP Reference standards—A reference standard for alcohol

is added for the Identification test.
(4) Identification—Tests A and B are replaced with a more defini-

tive Infrared absorption test, and the test for Specific gravity
is moved under Identification.

(5) Clarity of solution—This test is added to comply with EP
standards.

(6) Color of solution—This test is added to comply with EP stan-
dards.

(7) Specific gravity—No change.
(8) Acidity—This test is replaced by a test for Acidity or alkalinity

to comply with EP standards.
(9) Limit of nonvolatile residue—The sample size is increased

from 40 to 100 mL.
(10) Water-insoluble substances—This test is deleted. Because the

monograph contains tests for Nonvolatile residue and Volatile
impurities, this test is no longer needed.

(11) Aldehydes and other foreign organic substances—This test is
replaced with a Volatile impurities test.

(12) Amyl alcohol and nonvolatile, carbonizable substances—
This test is replaced with a Volatile impurities test.

(13) Ultraviolet absorbance—The standards have been modified
to comply with EP standards.

(14) Limit of acetone and isopropyl alcohol—This test is replaced
with a Volatile impurities test.

(15) Methanol—This test is replaced with a Volatile impurities test.
(16) Volatile impurities—This chromatographic test is added to

limit a wide array of volatile impurities within a single test
method.

(EMC: J. Lane) RTS—40773-7

Change to read:

Dehydrated Alcohol

C2H6O 46.07
Ethanol.
Ethyl alcohol [64-17-5].

» Dehydrated Alcohol contains not less than 99.2 per-
cent, by weight, corresponding to not less than 99.5
percent, by volume, at 15.568, of C2H5OH.

Packaging and storage—Preserve in tight containers, remote
from fire.

Identification—
A: Mix 5 drops in a small beaker with 1 mL of potassium per-

manganate solution (1 in 100) and 5 drops of 2 N sulfuric acid, and
cover the beaker immediately with a filter paper moistened with a
solution recently prepared by dissolving 0.1 g of sodium nitrofer-
ricyanide and 0.25 g of piperazine in 5 mL of water: an intense blue
color is produced on the filter paper, the color becoming paler after
a few minutes.
B: To 5 mL of a solution (1 in 10) add 1 mL of 1.0 N sodium

hydroxide, then slowly (over a period of 3 minutes) add 2 mL of
0.1 N iodine: the odor of iodoform develops, and a yellow preci-
pitate is formed within 30 minutes.

Specific gravity h841i: not more than 0.7962 at 15.568, indicating
not less than 99.2% of C2H5OH by weight.

Acidity—To 50 mL, in a glass-stoppered flask, add 50 mL of re-
cently boiled water. Add phenolphthalein TS, and titrate with 0.020
N sodium hydroxide to a pink color that persists for 30 seconds:
not more than 0.90 mL of 0.020 N sodium hydroxide is required
for neutralization.

Limit of nonvolatile residue—Evaporate 40 mL in a tared dish on
a water bath, and dry at 1058 for 1 hour: the weight of the residue
does not exceed 1 mg.
&Water-insoluble substances—Dilute it with an equal volume of
water: the mixture is clear and remains clear for 30 minutes after
cooling to 108.
Aldehydes and other foreign organic substances—Place 20 mL
in a glass-stoppered cylinder that has been thoroughly cleaned with
hydrochloric acid, then rinsed with water and finally with the De-
hydrated Alcohol to be tested. Cool the contents to approximately
158, and add, by means of a carefully cleaned pipet, 0.10 mL of
0.10 N potassium permanganate, noting accurately the time of ad-
dition. Mix at once by inverting the stoppered cylinder, and allow it
to stand at 158 for 5 minutes: the pink color does not entirely dis-
appear.
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Amyl alcohol and nonvolatile, carbonizable substances—Allow
25 mL to evaporate spontaneously from a porcelain dish, carefully
protected from dust, until the surface of the dish is barely moist: no
red or brown color is produced immediately upon the addition of a
few drops of sulfuric acid.

Ultraviolet absorbance—Record the UVabsorption spectrum be-
tween 340 nm and 235 nm in a 1-cm cell, with water in a matched
cell in the reference beam: the absorbance is not more than 0.08 at
240 nm, and 0.02 between 270 nm and 340 nm, and the curve
drawn through these points is smooth.

Limit of acetone and isopropyl alcohol—To 1.0 mL add 1 mL of
water, 1 mL of a saturated solution of dibasic sodium phosphate,
and 3 mL of a saturated solution of potassium permanganate.
Warm the mixture to 458 to 508, and allow to stand until the per-
manganate color is discharged. Add 3 mL of 2.5 N sodium hydrox-
ide, and filter, without washing, through a sintered-glass filter.
Prepare a control containing 1 mL of the saturated solution of di-
basic sodium phosphate, 3 mL of 2.5 N sodium hydroxide, and 80
mg of acetone in 9 mL. To each solution add 1 mL of furfural solu-
tion (1 in 100), and allow to stand for 10 minutes, then to 1.0 mL of
each solution add 3 mL of hydrochloric acid: any pink color pro-
duced in the test solution is not more intense than that in the con-
trol.

Methanol—To 1 drop add 1 drop of water, 1 drop of dilute phos-
phoric acid (1 in 20), and 1 drop of potassium permanganate solu-
tion (1 in 20). Mix, allow to stand for 1 minute, and add sodium
metabisulfite solution (1 in 20), dropwise, until the permanganate
color is discharged. If a brown color remains, add 1 drop of the
dilute phosphoric acid. To the colorless solution add 5 mL of
freshly prepared chromotropic acid TS, and heat on a water bath
at 608 for 10 minutes: no violet color appears.

~Dehydrated Alcohol

C2H6O 46.07

Ethanol.

Ethyl alcohol [64-17-5].

» Dehydrated Alcohol contains not less than 99.2

percent, by weight, corresponding to not less than

99.5 percent, by volume, at 15.568, of C2H5OH.

Packaging and storage—Preserve in tight containers, pro-

tected from light. remote from fire.

USP Reference standards h11i—USP Dehydrated Alcohol

RS.

Clarity of solution—[NOTE—Test solution is to be com-

pared to Reference suspension A and to water in diffused

daylight 5 minutes after preparation of Reference suspen-

sion A.]

Hydrazine solution—Transfer 1.0 g of hydrazine sulfate

to a 100-mL volumetric flask, dissolve in water, dilute with

water to volume, and mix. Allow to stand for 4 to 6 hours.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspension

is stable for 2 months, provided it is stored in a glass con-

tainer free from surface defects. The suspension must not

adhere to the glass and must be well mixed before use.]

Transfer 25.0 mL ofHydrazine solution to theMethenamine

solution in the 100-mL glass-stoppered flask. Mix, and al-

low to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution A—The substance to be examined.

Test solution B—Dilute 1.0 mL of Test solution A to 20

mL with water and allow to stand for 5 minutes before test-

ing.

Procedure—Transfer a sufficient portion of Test solution

A and Test solution B to separate test tubes of colorless,

transparent, neutral glass with a flat base and an internal

diameter of 15 to 25 mm to obtain a depth of 40 mm. Simi-
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larly transfer portions of Reference suspension A, Reference

suspension B, and water to separate, matching test tubes.

Compare Test solution A, Test solution B, Reference suspen-

sion A, Reference suspension B, and water in diffused day-

light, viewing vertically against a black background (see

Visual Comparison under Spectrophotometry and Light-

Scattering h851i). [NOTE—The diffusion of light must be

such that Reference suspension A can readily be distin-

guished from water, and Reference suspension B can readily

be distinguished from Reference suspension A.] Test solu-

tion A and Test solution B show the same clarity as that of

water, or their opalescence is not more pronounced than that

of Reference suspension A.

Color of solution—

Standard stock solution—Combine 3.0 mL ferric chloride

CS, 3.0 mL cobaltous chloride CS, 2.4 mL cupric sulfate

CS, and 1.6 mL dilute hydrochloric acid (10 g per L).

Standard solution—[NOTE—Prepare the Standard solu-

tion immediately before use.] Transfer 1.0 mL of Standard

stock solution to a 100-mL volumetric flask, dilute with di-

lute hydrochloric acid (10 g per L) to volume, and mix.

Test solution—The substance to be examined.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Standard

solution and water to separate matching test tubes. Compare

the Test solution, Standard solution, and water in diffused

daylight, viewing vertically against a white background

(see Visual Comparison under Spectrophotometry and

Light-Scattering h851i). The Test solution has the appear-

ance of water or is not more intensely colored than the Stan-

dard solution.

Identification—

A: It complies with the test for Specific gravity.

B: Infrared Absorption h197Fi or h197Si neat.

Specific gravity h841i: not more than 0.7962 at 15.568, in-

dicating not less than 99.2% of C2H5OH, by weight.

Acidity or alkalinity—To 20 mL of alcohol, add 20 mL of

freshly boiled and cooled water and 0.1 mL of Phenolphtha-

lein solution. The solution is colorless. Add 1.0 mL of 0.01

N sodium hydroxide. The solution is pink (30 ppm, ex-

pressed as acetic acid).

Phenolphthalein solution—Dissolve 0.1 g of phe-

nolphthalein in 80 mL of alcohol and dilute to 100 mL with

water.

Ultraviolet absorption—Record the UV absorption spec-

trum of the test material from 200 to 400 nm in a 1-cm cell:

maximum absorbance 0.40 at 240 nm, 0.30 between 250

and 260 nm, and 0.10 between 270 and 340 nm. Examine

between 235 and 340 nm, in a 5-cm cell, using water as the

compensation liquid. The absorption curve is smooth.

Volatile impurities—

Test solution A—The substance to be examined.

Test solution B—Add 150 mL of 4-methylpentan-2-ol to

500.0 mL of the substance to be examined.

Standard solution A—Dilute 100 mL of methanol to 50.0

mL with the substance to be examined. Dilute 5.0 mL of the

solution to 50.0 mL with the substance to be examined.

Standard solution B—Dilute 50 mL of methanol and 50

mL of acetaldehyde to 50.0 ml with the substance to be ex-

amined. Dilute 100 mL of the solution to 10.0 mL with the

substance to be examined.

Standard solution C—Dilute 150 mL of acetal to 50.0 mL

with the substance to be examined. Dilute 100 mL of the

solution to 10.0 mL with the substance to be examined.
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Standard solution D—Dilute 100 mL of benzene to 100.0

mL with the substance to be examined. Dilute 100 mL of the

solution to 50.0 mL with the substance to be examined.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame ionization

detector, maintained at about 2808, and a 0.32-mm6 30-m

fused silica capillary column bonded with a 1.8 mm layer of

phase G43. The carrier gas is helium with a linear velocity

of about 35 cm per second and a split ratio of 1:20. The col-

umn is maintained at 408 for the first 12 minutes after an

injection is made and is increased from 408 to 2408 from

12 to 32 minutes after injection. During the period of 32

to 42 minutes after an injection is made the column is main-

tained at 2408. The injector port is maintained at 2008.

Procedure—Inject about 1.0 mL of Standard solution B

into a suitable gas chromatograph, and record the chromato-

gram. The resolution, R, between the first major peak (acet-

aldehyde) and the second major peak (methanol) is not less

than 1.5. Separately inject equal volumes (1.0 mL) of Test

solution A and Test solution B into the chromatograph, re-

cord the chromatograms, and measure the major peaks. Cal-

culate the concentration of methanol in Test solution A: not

more than half the area of the corresponding peak in the

chromatogram obtained with Standard solution A (200

ppm).

Calculate the sum of the contents of acetaldehyde and ac-

etal, expressed as acetaldehyde, using the following expres-

sion:

[(10 6 AE)/(AT – AE)] + [(30 6 CE)/(CT – CE)],

where AE is the area of the acetaldehyde peak in the chro-

matogram obtained with the Test solution; AT is the area of

the acetaldehyde peak in the chromatogram obtained with

Standard solution B; CE is the area of the acetal peak in

the chromatogram obtained with Test solution A; and CT is

the area of the acetal peak in the chromatogram obtained

with Standard solution C: not more than 10 ppm, expressed

as acetaldehyde.

Calculate the content of benzene using the following ex-

pression:

(2BE)/(BT – BE),

where BE is the area of the benzene peak in the chromato-

gram obtained with Test solution A, and BT is the area of the

benzene peak in the chromatogram obtained with Standard

solution D: not more than 2 ppm. If necessary, the identity

of benzene can be confirmed using another suitable chroma-

tographic system (stationary phase with a different polarity).

The total of all other impurities in the chromatogram ob-

tained with Test solution B is not more than the area of the

peak due to 4-methylpentan-2-ol in the chromatogram ob-

tained with Test solution B (300 ppm). Disregard any peaks

that are 0.03 times the area of the peak corresponding to 4-

methylpentan-2-ol in the chromatogram obtained with Test

solution B (9 ppm).

Limit of nonvolatile residue—Evaporate 100 mL in a tared

dish on a water bath, and dry at 1008 to 1058 for 1 hour: the

weight of the residue does not exceed 2.5 mg.
~USP28
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BRIEFING

Citric Acid, USP 27 page 461 and page 872 of PF 28(3) [May–
June 2002]. It is proposed to delete the monograph. See briefings
under Citric Acid, Anhydrous and Citric Acid, Monohydrate.

(EMC: J. Lane) RTS—40769-4

Delete the following:

~Citric Acid

C6H8O7 192.12
1,2,3-Propanetricarboxylic acid, 2-hydroxy-.
Citric acid [77-92-9].
Monohydrate 210.14 [5949-29-1].

» Citric Acid is anhydrous or contains one molecule of
water of hydration. It contains not less than 99.5 per-
cent and not more than 100.5 percent of C6H8O7, cal-
culated on the anhydrous basis.

Packaging and storage—Preserve in tight containers.

Labeling—Label it to indicate whether it is anhydrous or hydrous.

Identification—A solution responds to the tests for Citrate h191i.
Water,Method I h921i: not more than 0.5% (anhydrous form) and
not more than 8.8% (hydrous form).

Readily carbonizable substances—Transfer 1.0 g, powdered for
the test, to a 22-6 175-mm test tube previously rinsed with 10 mL
of sulfuric acid TS and allowed to drain for 10 minutes. Add 10 mL
of sulfuric acid TS, agitate until solution is complete, and immerse
in a water bath at 90+ 18 for 60+ 0.5 minutes, keeping the level
of the acid below the level of the water during the entire period.
Cool the tube in running water, and transfer the acid to a color-
comparison tube: the color of the acid is not darker than that of a
similar volume of Matching Fluid K (see Color and Achromicity
h631i) in a matching tube, the tubes being observed vertically
against a white background.

Residue on ignition h281i: not more than 0.05%.

Sulfate—To 10 mL of a solution (1 in 100) add 1 mL of barium
chloride TS to which has been added 1 drop of hydrochloric acid:
no turbidity is produced.

Arsenic, Method I h211i: 3 ppm.

Heavy metals h231i: 0.001%.

Limit of oxalate—Neutralize 10 mL of a solution (1 in 10) with 6
N ammonium hydroxide, add 5 drops of 3 N hydrochloric acid,
cool, and add 2 mL of calcium chloride TS: no turbidity is pro-
duced.

Organic volatile impurities, Method IV h467i: meets the require-
ments.

Assay—Place about 3 g of Citric Acid in a tared flask, and weigh
accurately. Dissolve in 40 mL of water, add phenolphthalein TS,
and titrate with 1 N sodium hydroxide VS. Each mL of 1 N sodium
hydroxide is equivalent to 64.04 mg of C6H8O7.~USP28

BRIEFING

Citric Acid, Anhydrous, page 872 of PF 28(3) [May–June
2002]. The European Pharmacopoeia is the coordinating pharma-
copeia for the international harmonization of the compendial stan-
dards for the Citric Acid, Anhydrous monograph, as part of the
process of international harmonization of monographs and general
analytical methods of the European, Japanese, and United States
pharmacopeias. The following monograph, which represents the
ADOPTION STAGE 6 document, is based on the corresponding
monograph for Citric Acid, Anhydrous that was prepared by the
European Pharmacopoeia. The European Pharmacopoeia draft
was based in part on comments from the Japanese Pharmacopoeia
and the United States Pharmacopeia in response to the Provisional
Harmonized Text Stage 5A and 5B drafts prepared by the Eur-
opean Pharmacopoeia. The currentUSPmonograph for Citric Acid
will be replaced with two separate monographs for Anhydrous Cit-
ric Acid and Citric Acid Monohydrate.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Appearance of solu-
tion

+ + +

Readily carbonizable
substances

+ + +

Oxalic acid + + +

Sulfates + + +

Aluminium + – +

Water + + +

Sulphated ash + + +

Assay + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Identification, Heavy metals,

Characters, Labeling, Bacterial endotoxins, Sterility, Storage.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Differences between the European Pharmacopoeia Adoption

Stage 6 document and the current USP monograph include the fol-
lowing:
(1) Definition—Changed to include only Anhydrous Citric Acid

in order to conform to the individual monograph for Anhy-
drous Citric Acid.

(2) Packaging—No change.
(3) Labeling—The indication of anhydrous or hydrous is deleted

in order to conform to the individual monograph for Anhy-
drous Citric Acid. A requirement that the label indicates
where it is intended for use in dialysis solutions is added.
Considerations for bacterial endotoxins and sterility are
added.

(4) USP Reference standards—A USP Citric Acid Reference
Standard that is used in the Identification test is added.

(5) Clarity of solution—This test is added in order to conform
with EP standards.

(6) Color of solution—This test is added in order to conform with
EP standards.

(7) Identification—The test for citrate is deleted, and a more de-
finitive infrared absorption test is added.

(8) Bacterial endotoxins—Statements are added that refer to the
limits under the appropriate dosage form monograph. Specific
requirements have been omitted.
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(9) Sterility—Statements are added that refer to the limits under
the appropriate dosage form monograph.

(10) Water—The standard for this test is increased from 0.5% to
1.0% in order to conform with EP standards.

(11) Residue on ignition—The standard for this test is increased
from 0.05% to 0.1% in order to conform with JP standards.

(12) Readily carbonizable substances—No change.
(13) Sulfate—The test procedure is changed to a quantitative test in

order to conform to EP standards.
(14) Arsenic—This test is deleted because the Heavy metals test

sufficiently accounts for arsenic.
(15) Heavy metals—No change.
(16) Limit of oxalic acid—The test procedure is changed to a quan-

titative test in order to conform to EP standards.
(17) Limit of aluminum—This test is added in order to conform

with EP standards concerning usage in dialysis. This require-
ment is similar to the Limit of aluminum in the USP Calcium
Acetate monograph.

(18) Organic volatile impurities—No change.
(19) Assay—The sample size is decreased from 3 g in 40 mL of

water to 0.55 g in 50 mL of water. The amount of Anhydrous
Citric Acid that is equivalent to 1 mL of 1 N sodium hydrox-
ide is changed to specify a more accurate quantity (i.e., from
64.04 mg to 64.03 mg).

(EMC: J. Lane) RTS—40769-2

Add the following:

~Citric Acid, Anhydrous Anhydrous
Citric Acid

C6H8O7 192.13

1,2,3-Propanetricarboxylic acid, 2-hydroxy-.

Citric acid [77-92-9].

» Anhydrous Citric Acid contains not less than

99.5 percent and not more than 100.5 percent of

C6H8O7, calculated on the anhydrous basis.

Packaging and storage—Preserve in tight containers.

Labeling—Where it is intended for use in dialysis solu-

tions, it is so labeled. Where Anhydrous Citric Acid must

be subjected to further processing during the preparation

of injectable dosage forms to ensure acceptable levels of

bacterial endotoxins, it is so labeled. Where Anhydrous Cit-

ric Acid is sterile, it is so labeled.

USP Reference standards h11i—USP Citric Acid RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension A in diffused daylight

5 minutes after preparation of Reference suspension A.]

Hydrazine sulfate solution—Transfer 1.0 g of hydrazine

sulfate to a 100-mL volumetric flask, dissolve in and dilute

with water to volume, and mix. Allow to stand for 4 to 6

hours before use.

Hexamethylenetetramine solution Methenamine solu-

tion—Transfer 2.5 g of Hexamethylenetetramine Methena-

mine to a 100-mL glass-stoppered flask, add 25.0 mL of

water, insert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspen-

sion is stable for 2 months, provided it is stored in a glass

container free from surface defects. The suspension must

not adhere to the glass and must be well mixed before

use.] Transfer 25.0 mL of Hydrazine sulfate solution to

the Hexamethylenetetramine solution Methenamine solu-

tion in the 100-mL glass-stoppered flask. Mix, and allow

to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution—Dissolve 2.0 g of Anhydrous Citric Acid in

about 5 mL of water, dilute with water to 10 mL, and mix.
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Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Reference

suspension A, Reference suspension B, and water to separate

matching test tubes. Compare the Test solution, Reference

suspension A, Reference suspension B, and water in diffused

daylight, viewing vertically against a black background (see

Visual Comparison under Spectrophotometry and Light-

Scattering h851i). [NOTE—The diffusion of light must be

such that Reference suspension A can readily be distin-

guished from water, and that Reference suspension B can

readily be distinguished from Reference suspension A.]

The Test solution shows the same clarity as that of water.

Color of solution—

Standard stock solutions—Prepare three solutions, A, B,

and C, containing, respectively, the following parts of ferric

chloride CS, cobaltous chloride CS, cupric sulfate CS, and

dilute hydrochloric acid (10 g per L):

A—2.4:0.6:0:7.0.

B—2.4:1.0:0.4:6.2.

C—9.6:0.2:0.2:0.

Standard solutions—[NOTE—Prepare the Standard solu-

tions immediately before use.] Transfer 2.5 mL of Standard

stock solution A to a 100-mL volumetric flask, dilute with

dilute hydrochloric acid (10 g per L) to volume, and mix

to obtain Standard solution A. Transfer 2.5 mL of Standard

stock solution B to a 100-mL volumetric flask, dilute with

dilute hydrochloric acid (10 g per L) to volume, and mix

to obtain Standard solution B. Transfer 0.75 mL of Standard

stock solution C to a 100-mL volumetric flask, dilute with

dilute hydrochloric acid (10 g per L) to volume, and mix to

obtain Standard solution C.

Test solution—Use the Test solution prepared as directed

in the test for Clarity of solution.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Standard

solution A, Standard solution B, and Standard solution C,

and water to separate matching test tubes. Compare the Test

solution, Standard solution A, Standard solution B, and

Standard solution C, and water in diffused daylight, view-

ing vertically against a white background (see Visual Com-

parison under Spectrophotometry and Light-Scattering

h851i). The Test solution is not more intensely colored than

Standard solutions A, B, and C, or water.

Identification, Infrared Absorption h197Ki—Dry the sub-

stance to be examined at 1058 for 2 hours.

Bacterial endotoxins h85i—If intended for use in the man-

ufacturing of parenteral dosage forms, without a further ap-

propriate procedure for the removal of bacterial endotoxins,

not more that 0.5 I.U. of endotoxin per milligram. The level

of bacterial endotoxins are such that the requirement under

the relevant dosage form monograph(s) in which Anhydrous

Citric Acid is used can be met. Where the label states that

Anhydrous Citric Acid must be subjected to further proces-

sing during the preparation of injectable dosage forms, the

level of bacterial endotoxins are such that the requirement

under the relevant dosage form monograph(s) in which An-

hydrous Citric Acid is used can be met.

Sterility h71i—Where the label states that Anhydrous Citric

Acid is sterile, it meets the requirements for Sterility h71i

under the relevant dosage form monograph(s) in which An-

hydrous Citric Acid is used.

Water, Method I h921i: not more than 1.0%.

Residue on ignition h281i: not more than 0.1%, determined

on 1.0 g.
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Readily carbonizable substances—Transfer 1.0 g of pow-

dered Anhydrous Citric Acid to a 22- 6 175-mm test tube

previously rinsed with 10 mL of sulfuric acid TS and al-

lowed to drain for 10 minutes. Add 10 mL of sulfuric acid

TS, agitate until solution is complete, and immerse in a

water bath at 90 + 18 for 60 + 0.5 minutes, keeping the

level of the acid below the level of the water during the en-

tire period. Cool the tube in running water, and transfer the

acid to a color-comparison tube: the color of the acid is not

darker than that of a similar volume of Matching Fluid K

(see Color and Achromicity h631i) in a matching tube, the

tubes being observed vertically against a white background.

Sulfate—

Standard sulfate solution A—To 181 mg of dibasic potas-

sium sulfate in a 100-mL volumetric flask, add a few mL of

30 percent alcohol, swirl to dissolve, dilute with 30 percent

alcohol to volume, and mix. Immediately before use, trans-

fer 10.0 mL of this solution to a 1000-mL volumetric flask,

dilute with 30 percent alcohol to volume, and mix. This

solution contains 10 mg of sulfate per mL.

Standard sulfate solution B—To 181 mg of dibasic potas-

sium sulfate in a 100-mL volumetric flask, add a few mL of

water, swirl to dissolve, dilute with water to volume, and

mix. Immediately before use, transfer 10.0 mL of this solu-

tion to a 1000-mL volumetric flask, dilute with water to vol-

ume, and mix. This solution contains 10 mg of sulfate per

mL.

Citric acid solution—Dissolve 2.0 g of Anhydrous Citric

Acid in about 10 mL of water, dilute with water to 30 mL,

and mix.

Procedure—To 4.5 mL of Standard sulfate solution A add

3 mL of a barium chloride solution (1 in 4), shake, and allow

to stand for 1 minute. To 2.5 mL of the resulting suspension,

add 15 mL of the Citric acid solution and 0.5 mL of 5 N

acetic acid, and mix (test solution). Prepare the Standard

solution in the same manner, except use 15 mL of Standard

sulfate solution B instead of the Citric acid solution: any tur-

bidity produced in the test solution after 5 minutes standing

is not greater than that produced in the Standard solution

(0.015%).

Heavy metals h231i: 0.001%.

Limit of oxalic acid—Prepare a citric acid solution by dis-

solving 800 mg of Anhydrous Citric Acid in 4 mL of water.

Add 3 mL of hydrochloric acid and 1 g of granular zinc, boil

for 1 minute, and allow to stand for 2 minutes. Transfer the

supernatant to a test tube containing 0.25 mL of a phenylhy-

drazine hydrochloride solution (1 in 100), and heat to boil-

ing. Cool rapidly, transfer to a graduated cylinder, and add

an equal volume of hydrochloric acid and 0.25 mL of a po-

tassium ferricyanide solution (1 in 20). Shake, and allow to

stand for 30 minutes (test solution). Concomitantly prepare

a control solution in the same manner, except use 4 mL of an

oxalic acid solution containing 0.10 mg per mL, equivalent

to 0.0714 mg of anhydrous oxalic acid per mL, instead of

the citric acid solution: any pink color produced in the test

solution is not more intense than that produced in the control

solution (0.036%).

Limit of aluminum (where it is labeled as intended for use

in dialysis)—

Standard aluminum solution—To 352 mg of aluminum

potassium sulfate in a 100-mL volumetric flask, add a few

mL of water, swirl to dissolve, add 10 mL of diluted sulfuric

acid, dilute with water to volume, and mix. Immediately be-

fore use, transfer 1.0 mL of this solution to a 100-mL volu-

metric flask, dilute with water to volume, and mix.

pH 6.0 Acetate buffer—Dissolve 50 g of ammonium ace-

tate in 150 mL of water, adjust with glacial acetic acid to a

pH of 6.0, dilute with water to 250 mL, and mix.
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Test solution—Dissolve 20.0 g of Anhydrous Citric Acid

in 100 mL of water, and add 10 mL of pH 6.0 Acetate buffer.

Extract this solution with successive portions of 20, 20, and

10 mL of a 0.5% solution of 8-hydroxyquinoline in chloro-

form, combining the chloroform extracts in a 50-mL volu-

metric flask. Dilute the combined extracts with chloroform

to volume, and mix.

Standard solution—Prepare a mixture of 2.0 mL of Stan-

dard aluminum solution, 10 mL of pH 6.0 Acetate buffer,

and 98 mL of water. Extract this mixture as described for

the Test solution, dilute the combined extracts with chloro-

form to volume, and mix.

Blank solution—Prepare a mixture of 10 mL of pH 6.0

Acetate buffer and 100 mL of water. Extract this mixture

as described for the Test solution, dilute the combined ex-

tracts with chloroform to volume, and mix.

Procedure—Determine the fluorescence intensities of the

Test solution and the Standard solution in a fluorometer set

at an excitation wavelength of 392 nm and an emission

wavelength of 518 nm, using the Blank solution to set the

instrument to zero. The fluorescence of the Test solution

does not exceed that of the Standard solution (0.2 mg per g).

Organic volatile impurities, Method IV h467i: meets the

requirements.

Assay—Place about 0.550 g of Anhydrous Citric Acid in a

tared flask, and weigh accurately. Dissolve in 50 mL of

water, add 0.5 mL of phenolphthalein TS, and titrate with

1 N sodium hydroxide VS. Each mL of 1 N sodium hydrox-

ide is equivalent to 64.03 mg of C6H8O7.~USP28

BRIEFING

Citric Acid Monohydrate, page 876 in PF 28(3) [May–June
2002]. The European Pharmacopoeia is the coordinating pharma-
copeia for the international harmonization of the compendial stan-
dards for the Citric Acid, Monohydrate monograph, as part of the
process of international harmonization of monographs and general
analytical methods of the European, Japanese, and United States
pharmacopeias. The following monograph, which represents the
ADOPTION STAGE 6 document, is based on the corresponding
monograph for Citric Acid, Monohydrate that was prepared by the
European Pharmacopoeia. The European Pharmacopoeia draft was
based in part on comments from the Japanese Pharmacopoeia and
the United States Pharmacopeia in response to the Provisional Har-
monized Text Stage 5A and 5B drafts prepared by the European
Pharmacopoeia. The current USP monograph for Citric Acid will
be replaced with two separate monographs for Anhydrous Citric
Acid and Citric Acid Monohydrate.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Appearance of solu-
tion

+ + +

Readily carbonizable
substances

+ + +

Oxalic acid + + +

Sulfates + + +

Aluminium + – +

Water + + +

Sulphated ash + + +

Assay + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Identification, Heavy metals,

Characters, Labeling, Bacterial endotoxins, Sterility, Storage.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Differences between the European Pharmacopoeia Adoption

Stage 6 document and the current USP monograph for Citric Acid
include the following:
(1) Definition—Changed to include only Citric Acid Monohy-

drate in order to conform to the individual monograph for Cit-
ric Acid Monohydrate.

(2) Labeling—The indication of anhydrous or hydrous is deleted
in order to conform to the individual monograph for Citric
Acid Monohydrate. A requirement that the label indicate
where it is intended for use in dialysis solutions is added.
Considerations for bacterial endotoxins and sterility are
added.

(3) USP Reference standards—A USP Citric Acid Reference
Standard that is used in the Identification test is added.

(4) Clarity of solution—This test is added in order to conform
with EP standards.

(5) Color of solution—This test is added in order to conform with
EP standards.

(6) Identification—The test for Citrate is deleted and a more de-
finitive infrared absorption test is added.

(7) Packaging—No change.
(8) Bacterial endotoxins—Statements are added that refer to the

limits under the appropriate dosage form monograph. Specific
requirements have been omitted.

(9) Sterility—Statements are added that refer to the limits under
the appropriate dosage form monograph.
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(10) Water—The standard for this test is changed from not more
than 8.8% to a range of 7.5% to 9.0% in order to conform with
EP standards.

(11) Residue on ignition—The standard for this test is increased
from 0.05% to 0.1% in order to conform with JP standards.

(12) Readily carbonizable substances—No change.
(13) Sulfate—The test procedure is changed to a quantitative test

in order to conform to EP standards.
(14) Arsenic—This test is deleted because the Heavy metals test

sufficiently accounts for arsenic.
(15) Heavy metals—No change.
(16) Limit of oxalic acid—The test procedure is changed to a quan-

titative test in order to conform to EP standards.
(17) Limit of aluminum—This test is added in order to conform

with EP standards concerning usage in dialysis. This require-
ment is similar to the Limit of aluminum in the USP Calcium
Acetate monograph.

(18) Organic volatile impurities—This test is deleted because it is
not necessary.

(19) Assay—The sample size is decreased from 3 g in 40 mL of
water to 0.55 g in 50 mL of water. The amount of Citric Acid
Monohydrate that is equivalent to 1 mL of 1 N sodium hy-
droxide is changed to specify a more accurate quantity (i.e.,
from 64.04 mg to 64.03 mg).

(EMC: J. Lane) RTS—40769-3

Add the following:

~Citric Acid Monohydrate

C6H8O7 �H2O 210.14

1,2,3-Propanetricarboxylic acid, 2-hydroxy-, monohy-

drate [5949-29-1].

» Citric Acid Monohydrate contains one molecule

of water of hydration. It contains not less than

99.5 percent and not more than 100.5 percent of

C6H8O7, calculated on the anhydrous basis.

Packaging and storage—Preserve in tight containers.

Labeling—Where it is intended for use in dialysis solu-

tions, it is so labeled. Where Citric Acid Monohydrate must

be subjected to further processing during the preparation of

injectable dosage forms to ensure acceptable levels of bac-

terial endotoxins, it is so labeled. Where Citric Acid Mono-

hydrate is sterile, it is so labeled.

USP Reference standards h11i—USP Citric Acid RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension A in diffused daylight

5 minutes after preparation of Reference suspension A.]

Hydrazine sulfate solution—Transfer 1.0 g of hydrazine

sulfate to a 100-mL volumetric flask, dissolve in and dilute

with water to volume, and mix. Allow to stand for 4 to 6

hours before use.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspen-

sion is stable for 2 months, provided it is stored in a glass

container free from surface defects. The suspension must

not adhere to the glass and must be well mixed before

use.] Transfer 25.0 mL of Hydrazine sulfate solution to

the Methenamine solution in the 100-mL glass-stoppered

flask. Mix, and allow to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution—Dissolve 2.0 g of Citric Acid Monohydrate

in about 5 mL of water, dilute with water to 10 mL, and mix.
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Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Reference

suspension A, Reference suspension B, and water to separate

matching test tubes. Compare the Test solution, Reference

suspension A, Reference suspension B, and water in diffused

daylight, viewing vertically against a black background (see

Visual Comparison under Spectrophotometry and Light-

Scattering h851i). [NOTE—The diffusion of light must be

such that Reference suspension A can readily be distin-

guished from water, and that Reference suspension B can

readily be distinguished from Reference suspension A.]

The Test solution shows the same clarity as that of water.

Color of solution—

Standard stock solutions—Prepare three solutions, A, B,

and C, containing, respectively, the following parts of ferric

chloride CS, cobaltous chloride CS, cupric sulfate CS, and

dilute hydrochloric acid (10 g per L):

A—2.4:0.6:0:7.0

B—2.4:1.0:0.4:6.2

C—9.6:0.2:0.2:0

Test solution—Use the Test solution prepared in the

Clarity of solution test.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Standard

solution A, Standard solution B, and Standard solution C,

and water to separate matching test tubes. Compare the Test

solution, Standard solution A, Standard solution B, and

Standard solution C, and water in diffused daylight, view-

ing vertically against a white background (see Visual Com-

parison under Spectrophotometry and Light-Scattering

h851i). The Test solution is not more intensely colored than

Standard solutions A, B, and C or water.

Identification, Infrared Absorption h197Ki— Dry the sub-

stance to be examined at 1058 for 2 hours.

Bacterial endotoxins h85i—If intended for use in the man-

ufacturing of parenteral dosage forms, without a further ap-

propriate procedure for the removal of bacterial endotoxins,

not more that 0.5 I.U. of endotoxin per milligram. The level

of bacterial endotoxins are such that the requirement under

the relevant dosage form monograph(s) in which Citric Acid

Monohydrate is used can be met. Where the label states that

Citric Acid Monohydrate must be subjected to further pro-

cessing during the preparation of injectable dosage forms,

the level of bacterial endotoxins are such that the require-

ment under the relevant dosage form monograph(s) in

which Citric Acid Monohydrate is used can be met.

Sterility h71i—Where the label states that Citric Acid

Monohydrate is sterile, it meets the requirements for Steril-

ity h71i, under the relevant dosage form monograph(s) in

which Citric Acid Monohydrate is used.

Water, Method I h921i: between 7.5% and 9.0%.

Residue on ignition h281i: not more than 0.1%, determined

on 1.0 g.

Readily carbonizable substances—Transfer 1.0 g of pow-

dered Citric Acid Monohydrate, to a 22- 6 175-mm test

tube previously rinsed with 10 mL of sulfuric acid TS,

and allow to drain for 10 minutes. Add 10 mL of sulfuric

acid TS, agitate until solution is complete, and immerse in

a water bath at 90 + 18 for 60 + 0.5 minutes, keeping the

level of the acid below the level of the water during the en-

tire period. Cool the tube in running water, and transfer the

acid to a color-comparison tube: the color of the acid is not
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darker than that of a similar volume of Matching Fluid K

(see Color and Achromicity h631i) in a matching tube, the

tubes being observed vertically against a white background.

Sulfate—

Standard sulfate solution A—To 181 mg of dibasic potas-

sium sulfate in a 100-mL volumetric flask, add a few mL of

30 percent alcohol, swirl to dissolve, dilute with 30 percent

alcohol to volume, and mix. Immediately before use, trans-

fer 10.0 mL of this solution to a 1000-mL volumetric flask,

dilute with 30 percent alcohol to volume, and mix. This

solution contains 10 mg of sulfate per mL.

Standard sulfate solution B—To 181 mg of dibasic potas-

sium sulfate in a 100-mL volumetric flask, add a few mL of

water, swirl to dissolve, dilute with water to volume, and

mix. Immediately before use, transfer 10.0 mL of this solu-

tion to a 1000-mL volumetric flask, dilute with water to vol-

ume, and mix. This solution contains 10 mg of sulfate per

mL.

Citric acid solution—Dissolve 2.0 g of Citric Acid Mono-

hydrate in about 10 mL of water, dilute with water to 30 mL,

and mix.

Procedure—To 4.5 mL of Standard sulfate solution A add

3 mL of a barium chloride solution (1 in 4), shake, and allow

to stand for 1 minute. To 2.5 mL of the resulting suspension,

add 15 mL of the Citric acid solution and 0.5 mL of 5 N

acetic acid, and mix (test solution). Prepare the Standard

solution in the same manner, except use 15 mL of Standard

sulfate solution B instead of the Citric acid solution: any tur-

bidity produced in the test solution after 5 minutes standing

is not greater than that produced in the Standard solution

(0.015%).

Heavy metals h231i: 0.001%.

Limit of oxalic acid—Prepare a citric acid solution by dis-

solving 800 mg of Citric Acid Monohydrate in 4 mL of

water. Add 3 mL of hydrochloric acid and 1 g of granular

zinc, boil for 1 minute, and allow to stand for 2 minutes.

Transfer the supernatant to a test tube containing 0.25 mL

of a phenylhydrazine hydrochloride solution (1 in 100),

and heat to boiling. Cool rapidly, transfer to a graduated cy-

linder, and add an equal volume of hydrochloric acid and

0.25 mL of a potassium ferricyanide solution (1 in 20).

Shake, and allow to stand for 30 minutes (test solution).

Concomitantly prepare a control solution in the same man-

ner, except use 4 mL of an oxalic acid solution containing

0.10 mg per mL, equivalent to 0.0714 mg of anhydrous oxa-

lic acid per mL, instead of the citric acid solution: any pink

color produced in the test solution is not more intense than

that produced in the control solution (0.036%).

Limit of aluminum (where it is labeled as intended for use

in dialysis)—

Standard aluminum solution—To 352 mg of aluminum

potassium sulfate in a 100-mL volumetric flask, add a few

mL of water, swirl to dissolve, add 10 mL of diluted sulfuric

acid, dilute with water to volume, and mix. Immediately be-

fore use, transfer 1.0 mL of this solution to a 100-mL volu-

metric flask, dilute with water to volume, and mix.

pH 6.0 Acetate buffer—Dissolve 50 g of ammonium ace-

tate in 150 mL of water, adjust with glacial acetic acid to a

pH of 6.0, dilute with water to 250 mL, and mix.

Test solution—Dissolve 20.0 g of Citric Acid Monohy-

drate in 100 mL of water, and add 10 mL of pH 6.0 Acetate

buffer. Extract this solution with successive portions of 20,

20, and 10 mL of a 0.5% solution of 8-hydroxyquinoline in

chloroform, combining the chloroform extracts in a 50-mL

volumetric flask. Dilute the combined extracts with chloro-

form to volume, and mix.
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Standard solution—Prepare a mixture of 2.0 mL of Stan-

dard aluminum solution, 10 mL of pH 6.0 Acetate buffer,

and 98 mL of water. Extract this mixture as described for

the Test solution, dilute the combined extracts with chloro-

form to volume, and mix.

Blank solution—Prepare a mixture of 10 mL of pH 6.0

Acetate buffer and 100 mL of water. Extract this mixture

as described for the Test solution, dilute the combined ex-

tracts with chloroform to volume, and mix.

Procedure—Determine the fluorescence intensities of the

Test solution and the Standard solution in a fluorometer set

at an excitation wavelength of 392 nm and an emission

wavelength of 518 nm, using the Blank solution to set the

instrument to zero. The fluorescence of the Test solution

does not exceed that of the Standard solution (0.2 mg per g).

Assay—Place about 0.550 g of Citric Acid Monohydrate in

a tared flask, and weigh accurately. Dissolve in 50 mL of

water, add 0.5 mL of phenolphthalein TS, and titrate with

1 N sodium hydroxide VS. Each mL of 1 N sodium hydrox-

ide is equivalent to 64.03 mg of C6H8O7.~USP28

BRIEFING

Sodium Chloride, USP 27 page 1699 and page 1249 of PF
28(4) [July–Aug. 2002]. The European Pharmacopoeia is the co-
ordinating pharmacopeia for the international harmonization of the
compendial standards for the Sodium Chloride monograph, as part
of the process of international harmonization of monographs and
general analytical methods of the European, Japanese, and United
States pharmacopeias. The following monograph, which repre-
sents the ADOPTION STAGE 6 document, is based on the cor-
responding monograph for Sodium Chloride that was prepared by
the European Pharmacopoeia. The European Pharmacopoeia draft
was based in part on comments from the Japanese Pharmacopoeia
and the United States Pharmacopeia in response to the Provisional
Harmonized Text Stage 5A and 5B drafts prepared by the Eur-
opean Pharmacopoeia.

Pharmacopeial Discussion Group Sign-Off
Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Identification B + + +

Acidity or alkalinity + + +

Bromides + + +

Ferrocyanides + + +

Iodides + + +

Nitrites + – +

Phosphates + + +

Sulfates + + +

Aluminum + – +

Barium + + +

Iron + + +

Magnesium and alka-
line-earth metals

+ + +

Potassium + – +

Loss on drying + + +

Assay + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Appearance of solution, Arsenic,

Bacterial endotoxins, Heavy metals, Characters, Labeling, Sterili-
ty, Storage.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Differences between the European Pharmacopoeia Adoption

Stage 6 document and the current USP monograph include the fol-
lowing:

1. Definition—No change.
2. Labeling—Considerations have been made for Bacterial en-

dotoxins and Sterility.
3. Appearance of solution—No change.
4. Packaging—No change.
5. Identification—The test for Chloride is modified to comply

with EP standards.
6. Bacterial endotoxins—This test is added to comply with par-

enteral dosage use.
7. Sterility—This test is added to comply with parenteral dosage

use.
8. Acidity or alkalinity—No change.
9. Loss on drying—A sample weight of 1.000 g is added.
10. Limit of bromides—No change.
11. Limit of phosphates—No change.
12. Limit of potassium—The test is changed to a method of direct

calibration to comply with EP standards.
13. Iodides—No change.
14. Aluminum—This test is added to conform to EP standards

concerning usage in dialysis. This requirement is similar to
the Limit of aluminum test in the USP Calcium Acetate mono-
graph.

15. Magnesium and alkaline-earth metals—No change.
16. Arsenic—No change.
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17. Iron—The limit prescribed by the USP is retained. The gen-
eral method is modified to create better conditions of evalua-
tion.

18. Barium—Solution concentrations are altered.
19. Ferrocyanides—No change.
20. Sulfate—The test is modified to comply with EP standards.
21. Nitrites—No change.
22. Assay—This test is modified to comply with EP standards.

(EMC: J. Lane) RTS—40769-7

Change to read:

Sodium Chloride
NaCl 58.44
Sodium chloride.
Sodium chloride [7647-14-5].

» Sodium Chloride contains not less than 99.0 percent
and not more than 100.5 percent of NaCl, calculated on
the dried basis. It contains no added substance.

Packaging and storage—Preserve in well-closed containers.

Labeling—Where Sodium Chloride is intended for use in the
manufacture of injectable dosage forms, peritoneal dialysis solu-
tions, hemodialysis solutions, or hemofiltration solutions, it is so
labeled.

Appearance of solution—Dissolve 20.0 g of it in carbon dioxide–
free water, and dilute with the same solvent to 100.0 mL. This solu-
tion is clear and colorless.

Identification—A solution (1 in 20) responds to the tests for So-
dium h191i and for Chloride h191i.
Acidity or alkalinity—To 20 mL of the solution prepared for the
test for Appearance of solution, add 0.1 mL of bromothymol blue
TS: not more than 0.5 mL of 0.01 N hydrochloric acid or 0.01 N
sodium hydroxide is required to change the color of this solution.

Loss on drying h731i—Dry it at 1058 for 2 hours: it loses not more
than 0.5% of its weight.

Iodides—Moisten 5 g of it by the dropwise addition of a freshly
prepared mixture of 0.15 mL of sodium nitrite solution (1 in 10), 2
mL of 1 N sulfuric acid, 25 mL of iodide-free starch TS, and 25 mL
of water. After 5 minutes, examine the substance in natural light.
No blue color is observed.

Aluminum h206i (where it is labeled as intended for use in the
manufacture of peritoneal dialysis solutions, hemodialysis
solutions, or hemofiltration solutions)—Proceed as directed using
10.0 g of Sodium Chloride to prepare the Test Preparation: the lim-
it is 0.2 mg per g.

Magnesium and alkaline-earth metals—To 200 mL of water add
0.1 g of hydroxylamine hydrochloride, 10 mL of pH 10.0 ammo-
nia–ammonium chloride buffer (prepared by dissolving 5.4 g of
ammonium chloride in 20 mL of water, adding 20 mL of ammo-
nium hydroxide and diluting to 100 mL), 1 mL of 0.1 M zinc sul-
fate, and about 0.2 g of eriochrome black T trituration. Heat to
about 408. Titrate this solution with 0.01 M edetate disodium VS
until the violet color changes to deep blue. To this solution add
10.0 g of Sodium Chloride dissolved in 100 mL of water. If the
color changes to violet, titrate the solution with 0.01 M edetate di-
sodium VS to a deep blue endpoint. The volume of 0.01 M edetate
disodium consumed in the second titration does not exceed 2.5 mL
(0.01%, calculated as Ca).

Arsenic, Method I h211i:1 mg per g.

Barium—Dissolve 4.0 g in 20 mL of water, filter if necessary, and
divide the solution into two portions. To one portion add 2 mL of 2
N sulfuric acid, and to the other add 2 mL of water: the solutions
are equally clear after standing for 2 hours.

Ferrocyanides—Dissolve 2.0 g in 6 mL of water. Add 0.5 mL of a
mixture of 5 mL of ferric ammonium sulfate solution (1 g in 100
mL of 0.1 N sulfuric acid) and 95 mL of ferrous sulfate solution (1
in 100): No blue color develops in 10 minutes.

Sulfate h221i—A 1.0-g portion shows no more sulfate than corre-
sponds to 0.20 mL of 0.020 N sulfuric acid (0.020%).

Iron h241i—Dissolve 5.0 g in 45 mL of water and 2 mL of hydro-
chloric acid: the limit is 2 mg per g.

Nitrites—To 10 mL of the solution prepared in the test for Appear-
ance of solution, add 10 mL of water, and measure the absorbance
of the solution in a 1-cm cell at 354 nm. The absorbance is not
greater than 0.01.

Heavy metals, Method I h231i:5 ppm.

Limit of bromides—To 0.5 mL of the solution prepared for the
test for Appearance of solution, add 4.0 mL of water, 2.0 mL of
pH 4.7 phenol red TS, and 1.0 mL of chloramine T solution (0.1
mg per mL), and mix immediately. After 2 minutes, add 0.15 mL of
0.1 N sodium thiosulfate, mix, dilute with water to 10.0 mL, and
mix. The absorbance of this solution measured at 590 nm, using
water as the comparison liquid, is not greater than that of a Stan-
dard solution, concomitantly prepared, using 5.0 mL of a solution
containing 3.0 mg of potassium bromide per liter and proceeding
as above, starting with the addition of 2.0 mL of pH 4.7 phenol red
TS (0.010%).

Limit of phosphates—Dilute 2 mL of the solution prepared in the
test for Appearance of solution to 100 mL with water. Add 4 mL of
sulfomolybdic acid TS, and add 0.1 mL of a mixture of 1 mL of
stronger acid stannous chloride TS and 10 mL of 2 N hydrochloric
acid. Concomitantly prepare a Standard solution using a mixture of
2 mL of a freshly prepared 1 to 100 dilution of a stock solution
containing 0.716 mg of monobasic potassium phosphate per mL
and 98 mL of water. After 10 minutes compare the colors of 20
mL of each solution. Any color in the test solution is not more in-
tense than that in the Standard solution (0.0025%).

Limit of potassium (where it is labeled as intended for use in the
manufacture of injectable dosage forms, peritoneal dialysis
solutions, hemodialysis solutions, or hemofiltration solutions)—

Stock test solution—Transfer 10.0 g of Sodium Chloride to a
100-mL volumetric flask, add water and swirl to dissolve, dilute
with water to volume, and mix.

Standard solution—[NOTE—The Standard solution and Test so-
lutions may be modified, if necessary, to obtain solutions of suit-
able concentrations adaptable to the linear or working range of the
instrument.] Dissolve 1.144 g of potassium chloride, previously
dried at 1058 for 3 hours, in water, dilute with water to 1000
mL, and mix. This solution contains the equivalent of 600 mg of
potassium per mL. Dilute quantitatively with water to obtain a
solution containing the equivalent of 50 mg of potassium per mL.

Test solutions—To three 25-mL volumetric flasks add 10.0 mL
of Stock test solution. To two of the flasks add 5.0 mL and 10.0 mL
of Standard solution, respectively. Dilute all three flasks with water
to volume, and mix.

Procedure—Using atomic absorption spectrophotometry (see
Spectrophotometry and Light-Scattering h851i), analyze the Test
solutions by the method of standard addition analysis using an
air–acetylene flame and a wavelength of 766.5 nm. The limit is
0.05%.

Assay—Dissolve about 200 mg of Sodium Chloride, accurately
weighed, in 10 mL of water, and add 10 mL of glacial acetic acid,
75 mL of methanol, and 3 drops of eosin Y TS. Titrate, with shak-
ing, with 0.1 N silver nitrate VS to a pink endpoint. Each mL of 0.1
N silver nitrate is equivalent to 5.844 mg of NaCl.
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~Sodium Chloride

NaCl 58.44

Sodium Chloride

Sodium Chloride [7647-14-5].

» Sodium Chloride contains not less than 99.0

percent and not more than 100.5 percent of NaCl,

calculated on the dried basis.

Packaging and storage—Preserve in well-closed con-

tainers.

Labeling—Where Sodium Chloride is intended for use in

the manufacture of injectable dosage forms, peritoneal dia-

lysis solutions, hemodialysis solutions, or hemofiltration so-

lutions, it is so labeled. Where Sodium Chloride must be

subjected to further processing during the preparation of in-

jectable dosage forms to ensure acceptable levels of Bacte-

rial endotoxins, it is so labeled. Where Sodium Chloride is

sterile, it is so labeled.

Appearance of solution—Dissolve 20.0 g of Sodium Chlo-

ride in carbon dioxide-free water, and dilute with the same

solvent to 100.0 mL. This solution is clear and colorless.

Identification—It responds to the tests for Sodium h191i

and for Chloride.

Chloride—Dissolve about 3 mg of Sodium Chloride in 2

mL of water. Acidify with diluted nitric acid and add 0.4

mL of silver nitrate TS. Shake and allow to stand. A curdled,

white precipitate is formed. Centrifuge and wash the preci-

pitate with three 1-mL portions of water, and discard the

washings. Carry out this operation rapidly in subdued light,

disregarding the fact that the supernatant may not become

perfectly clear. Suspend the precipitate in 2 mL of water

and add 1.5 mL of 10 N ammonium hydroxide. The preci-

pitate dissolves easily with the possible exception of a few

large particles, which dissolve more slowly.

Bacterial endotoxins h85i—If intended for use in the

manufacture of parenteral dosage forms, it contains not

more than 5 I.U. of endotoxin per gram. The level of Bac-

terial endotoxins are such that the requirement under the re-

levant dosage form monograph(s) in which Sodium

Chloride is used can be met. Where the label states that So-

dium Chloride must be subjected to further processing dur-

ing the preparation of injectable dosage forms, the level of

Bacterial endotoxins are such that the requirement under the

relevant dosage form monograph(s) in which Sodium Chlo-

ride is used can be met.

Sterility h71i—Where the label states that Sodium Chloride

is sterile, it meets the requirements for Sterility, under the

relevant dosage form monograph(s) in which Sodium Chlo-

ride is used.

Acidity or alkalinity—To 20 mL of the solution prepared

for the test for Appearance of solution, add 0.1 mL of bro-

mothymol blue TS: not more than 0.5 mL of 0.01 N hydro-

chloric acid or 0.01 N sodium hydroxide is required to

change the color of this solution.

Loss on drying h731i—Dry the test material at 1058 for 2

hours: it loses not more than 0.5% of its weight, determined

on a 1.000 g sample.

Limit of bromides—To 0.5 mL of the solution prepared for

the test for Appearance of solution, add 4.0 mL of water, 2.0

mL of pH 4.7 phenol red TS, and 1.0 mL of chloramine T

solution (0.1 mg per mL), and mix immediately. After 2

minutes, add 0.15 mL of 0.1 N sodium thiosulfate, mix, di-

lute with water to 10.0 mL, and mix. The absorbance of this

solution measured at 590 nm, using water as the comparison

liquid, is not greater than that of a Standard solution, con-

comitantly prepared, using 5.0 mL of a solution containing
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3.0 mg of potassium bromide per L and proceeding as

above, starting with the addition of 2.0 mL of pH 4.7 phenol

red TS (0.010%).

Limit of phosphates—Dilute 2 mL of the solution prepared

in the test for Appearance of solution to 100 mL with water.

Add 4 mL of sulfomolybdic acid TS, and add 0.1 mL of a

mixture of 1 mL of stronger acid stannous chloride TS and

10 mL of 2 N hydrochloric acid. Concomitantly prepare a

Standard solution in the same manner, using a mixture of

2 mL of a freshly prepared 1 to 100 dilution of a stock solu-

tion containing 0.716 mg of monobasic potassium phos-

phate per mL and 98 mL of water. After 10 minutes

compare the colors of 20 mL of each solution. Any color

in the test solution is not more intense than that in the Stan-

dard solution (0.0025%, or 25 ppm).

Phosphate stock standard solution—Dissolve an ac-

curately weighed quantity of monobasic potassium phos-

phate in water to obtain a solution with a concentration of

about 0.716 mg per mL.

Phosphate standard solution—Dilute 1 mL of the Stock

standard solution with water to 100 mL. Prepare this solu-

tion fresh.

Standard solution—Dilute 2 mL of the Phosphate stan-

dard solution with water to 100 mL.

Test solution—Dilute 2 mL of the solution prepared in the

test for Appearance of solution with water to 100 mL.

Procedure—To the Standard solution and the Test solu-

tion, add 4 mL of sulfomolybdic acid TS, and add 0.1 mL

of a mixture of 1 mL of stronger acid stannous chloride TS

and 10 mL of 2 N hydrochloric acid. After 10 minutes, com-

pare the colors of 20 mL of each solution: any color in the

Test solution is not more intense than that in the Standard

solution (0.0025%).

Limit of potassium (where it is labeled as intended for use

in the manufacture of injectable dosage forms, peritoneal

d i a l y s i s so lu t i on s , hemod i a ly s i s so lu t i on s , o r

hemofiltration solutions)—

Test solution—Transfer 1.00 g of Sodium Chloride to a

100-mL volumetric flask, add water and swirl to dissolve,

dilute with water to volume, and mix.

Standard solution—[NOTE—The Standard solution and

the Test solution may be modified, if necessary, to obtain

solutions of suitable concentrations adaptable to the linear

or working range of the instrument.] Dissolve 1.144 g of po-

tassium chloride, previously dried at 1058 for 3 hours, in

water, dilute with water to 1000 mL, and mix. This solution

contains the equivalent of 600 mg of potassium per mL. Di-

lute as required to obtain not fewer than three solutions at

concentrations that span the expected value in the Test solu-

tion.

Procedure—Using atomic absorption spectrophotometry

(see Spectrophotometry and Light-Scattering h851i), mea-

sure, at least three times, the emission intensity of the Test

solution and the Standard solution using an air–acetylene

flame and a wavelength of 766.5 nm. Prepare a calibration

curve from the mean of the readings obtained with the Stan-

dard solution, and determine the concentration of potassium

in the Test solution. The limit is 0.05%.

Iodides—Moisten 5 g of Sodium Chloride by the dropwise

addition of a freshly prepared mixture of 0.15 mL of sodium

nitrite solution (1 in 10), 2 mL of 1 N sulfuric acid, 25 mL of

iodide-free starch TS, and 25 mL of water. After 5 minutes,

examine the substance in natural light. No blue color is ob-

served.
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Aluminum (where it is labeled as intended for use in the

manufacture of peritoneal dialysis solutions, hemodialysis

solutions, or hemofiltration solutions)—

Standard aluminum solution—To 352 mg of aluminum

potassium sulfate in a 100-mL volumetric flask, add a few

mL of water, swirl to dissolve, add 20 mL of diluted sulfuric

acid, dilute with water to volume, and mix. Immediately be-

fore use, transfer 1.0 mL of this solution to a 100-mL volu-

metric flask, dilute with water to volume, and mix.

pH 6.0 Acetate buffer—Dissolve 50 g of ammonium ace-

tate in 150 mL of water, adjust with glacial acetic acid to a

pH of 6.0, dilute with water to 250 mL, and mix.

Test solution—Dissolve 20.0 g of Sodium Chloride in 100

mL of water, and add 10 mL of pH 6.0 Acetate buffer. Ex-

tract this solution with successive portions of 20, 20, and 10

mL of a 0.5% solution of 8-hydroxyquinoline in chloro-

form, combining the chloroform extracts in a 50-mL volu-

metric flask. Dilute the combined extracts with chloroform

to volume, and mix.

Standard solution—Prepare a mixture of 2.0 mL of Stan-

dard aluminum solution, 10 mL of pH 6.0 Acetate buffer,

and 98 mL of water. Extract this mixture as described for

the Test solution, dilute the combined extracts with chloro-

form to volume, and mix.

Blank solution—Prepare a mixture of 10 mL of pH 6.0

Acetate buffer and 100 mL of water. Extract this mixture

as described for the Test solution, dilute the combined ex-

tracts with chloroform to volume, and mix.

Procedure—Determine the fluorescence intensities of the

Test solution and the Standard solution in a fluorometer set

at an excitation wavelength of 392 nm and an emission

wavelength of 518 nm, using the Blank solution to set the

instrument to zero. The fluorescence of the Test solution

does not exceed that of the Standard solution (0.2 mg per g).

Magnesium and alkaline-earth metals—To 200 mL of

water add 0.1 g of hydroxylamine hydrochloride, 10 mL

of pH 10.0 ammonia–ammonium chloride buffer (prepared

by dissolving 5.4 g of ammonium chloride in 20 mL of

water, adding 20 mL of ammonium hydroxide and diluting

to 100 mL), 1 mL of 0.1 M zinc sulfate, and about 0.2 g of

eriochrome black T trituration. Heat to about 408. Titrate

this solution with 0.01 M edetate disodium VS until the vio-

let color changes to deep blue. To this solution add 10.0 g of

Sodium Chloride dissolved in 100 mL of water. If the color

changes to violet, titrate the solution with 0.01 M edetate

disodium VS to a deep blue endpoint. The volume of 0.01

M edetate disodium consumed in the second titration does

not exceed 2.5 mL (0.01%, calculated as Ca).

Arsenic, Method I h211i: 1 mg per g.

Iron—

Test solution—Use a 10-mL portion of the solution pre-

pared for the test for Appearance of solution.

Standard solution—Immediately before use, dilute Stan-

dard iron solution (see Iron h241i) 1 to 10 with water. This

solution contains the equivalent of 1 mg of iron per mL.

Combine 4 mL of this solution and 6 mL of water.

Procedure—To each of the solutions, add 2 mL of a 200 g

per L solution of citric acid and 0.1 mL of thioglycolic acid.

Mix, make alkaline with stronger ammonia water, and dilute

with water to 20 mL. After 5 minutes, any pink color in the

Test solution is not more intense than that from the Standard

solution. The limit is 2 mg per g.

Barium—To 5 mL of the solution prepared for the test for

Appearance of solution, add 2 mL of 2 N sulfuric acid and 5

mL of water. To another 5 mL of the solution prepared for

the test for Appearance of solution, add 7 mL of water. The

solutions are equally clear after standing for 2 hours.
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Ferrocyanides—Dissolve 2.0 g in 6 mL of water. Add 0.5

mL of a mixture of 5 mL of ferric ammonium sulfate solu-

tion (1 g in 100 mL of 0.1 N sulfuric acid) and 95 mL of

ferrous sulfate solution (1 in 100): no blue color develops

in 10 minutes.

Sulfate—

Standard sulfate solution A—To 181 mg of potassium sul-

fate in a 100-mL volumetric flask, add a few mL of 30%

alcohol, swirl to dissolve, dilute with 30% alcohol to vol-

ume, and mix. Immediately before use, transfer 10.0 mL

of this solution to a 1000-mL volumetric flask, dilute with

30% alcohol to volume, and mix. This solution contains 10

mg of sulfate per mL.

Standard sulfate solution B—To 181 mg of potassium sul-

fate in a 100-mL volumetric flask, add a few mL of water,

swirl to dissolve, dilute with water to volume, and mix. Im-

mediately before use, transfer 10.0 mL of this solution to a

1000-mL volumetric flask, dilute with water to volume, and

mix. This solution contains 10 mg of sulfate per mL.

Sodium chloride solution—Dissolve 2.5 g of Sodium

Chloride in 50 mL of water.

Procedure—To 1.5 mL of Standard sulfate solution A add

1 mL of a barium chloride solution (1 in 4), shake, and allow

to stand for 1 minute. To 2.5 mL of the resulting suspension,

add 15 mL of the Sodium Chloride solution and 0.5 mL of 5

N acetic acid, and mix (Test solution). Prepare the Standard

solution in the same manner, except use 15 mL of Standard

sulfate solution B instead of the Sodium Chloride solution:

any turbidity produced in the Test solution after 5 minutes

standing is not greater than that produced in the Standard

solution (0.020%).

Nitrites—To 10 mL of the solution prepared in the test for

Appearance of solution, add 10 mL of water, and measure

the absorbance of the solution in a 1-cm cell at 354 nm. The

absorbance is not greater than 0.01.

Heavy metals, Method I h231i: 5 ppm.

Assay—Dissolve 50 mg of Sodium Chloride, accurately

weighed, in water and make 50 mL. Titrate with 0.1 N silver

nitrate VS, determining the endpoint potentiometrically (see

Titrimetry h541i). Each mL of 0.1 N silver nitrate is equiva-

lent to 5.844 mg of NaCl.
~USP28

MONOGRAPHS (NF)

BRIEFING

Benzyl Alcohol, NF 22 page 2830 and page 879 of PF 28(3)
[May–July 2002]. The European Pharmacopoeia is the coordinat-
ing pharmacopeia for the international harmonization of the com-
pendial standards for Benzyl Alcohol, as part of the process of
international harmonization of monographs and general analytical
methods of the European, Japanese, and United States pharmaco-
peias. The following draft monograph represents the ADOPTION
STAGE 6 draft, which has been accepted by the members of the
Pharmacopeial Discussion Group.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification + + +

Appearance of solu-
tion

+ + +

Refractive index + + +

Acidity + + +

Benzaldehyde and
other related sub-
stances

+ + +

Peroxide value + + +

Residue on evapo-
ration

+ + +

Assay + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Labeling, Storage.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.

Proposed changes to the current NF monograph include the fol-
lowing:
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(1) Definition—The lower limit is changed from 97.0 percent to
98.0 percent based on the argument that this quality is easily
obtainable and that the tight limits of the Related compounds
test justify a tighter limit for the Assay.

(2) Packaging—No change.
(3) Labeling—Requirements for injectable dosage forms are

added.
(4) USP Reference standards—A new reference standard for ben-

zyl alcohol is added to comply with the proposed IR test.
(5) Clarity of solution—This test is added because of the possible

use of benzyl alcohol in parenteral dosage forms.
(6) Color of solution—This test is added because of the possible

use of benzyl alcohol in parenteral dosage forms.
(7) Identification—In light of comments received, the use of in-

frared absorption spectrophotometry is adopted for this test.
(8) Specific gravity—This test has been deleted from the mono-

graph and added to the Benzyl Alcohol entry under Descrip-
tion and Solubility.

(9) Peroxide value—This test is added to conform to EP stan-
dards.

(10) Refractive index—The lower limit is changed to reflect EP
standards.

(11) Acidity—Minor editorial changes are made.
(12) Residue on ignition—This test is deleted. Inorganic com-

pounds are not likely to be present because distillation proce-
dures are used during the production of this substance.

(13) Limit of nonvolatile residue—The sample weight is increased
from 2 g to 10 g to ensure greater accuracy.

(14) Halogenated compounds and halides—This test is deleted.
The GC method adequately controls benzyl chloride, and in-
organic halogenated compounds are not likely to be present
because distillation procedures are used during the production
of this substance.

(15) Related compounds—The Benzaldehyde test is renamed as a
Related compounds test. The test is revised to specify a G16
column based on analyses performed with a DB-Wax column,
to reduce solution volumes and to widen the limits for the im-
purities under test.

(16) Organic volatile impurities—This test is deleted, as it is not
necessary.

(17) Assay—The phenolphthalein solution preparation is changed
to conform to EP methods.

(EMC: J. Lane) RTS—40773-8

Change to read:

Benzyl Alcohol

C7H8O 108.14
Benzenemethanol.
Benzyl alcohol [100-51-6].

» Benzyl Alcohol contains not less than 97.0 percent
and not more than 100.5 percent of C7H8O.

Packaging and storage—Preserve in tight containers, and prevent
exposure to light.

Identification—Add 2 or 3 drops of it to 5 mL of potassium per-
manganate solution (1 in 20), and acidify with 2 N sulfuric acid:
the odor of benzaldehyde is perceptible.

Specific gravity h841i : between 1.042 and 1.047.

Refractive index h831i: between 1.539 and 1.541 at 208.
Acidity —Neutralize 50 mL of alcohol containing 1 mL of phe-
nolphthalein TS with 0.10 N sodium hydroxide. Dissolve 10 mL
of Benzyl Alcohol in 10 mL of the neutralized alcohol, and titrate
with 0.10 N sodium hydroxide: not more than 1.0 mL is consumed.

Residue on ignition h281i—Evaporate 25 mL in a suitable cru-
cible, and ignite to constant weight: not more than 0.005% is
found.

Nonvolatile residue—Evaporate 2.0 g of it to dryness on a water
bath, and dry the residue at 1058 for one hour. Cool in a desiccator,
and weigh: not more than 1 mg is found.

Halogenated compounds and halides—[NOTE—All glassware
used for this procedure must be chloride-free and may be prepared
by soaking overnight in a mixture consisting of water and nitric
acid (1:1), rinsing with water, and storing full of water.]
Standard preparation—Dissolve an accurately weighed quantity

of sodium chloride in water, and dilute quantitatively, and stepwise
if necessary, with water to obtain a solution having a known con-
centration of 0.0132 mg of NaCl per mL.
Test preparation—Dissolve 6.7 g in 50 mL of alcohol, dilute

with water to 100.0 mL, and mix. To 10.0 mL of this solution
add 7.5 mL of 2 N sodium hydroxide and 0.125 g of nickel-alumi-
num catalyst, and heat this mixture in a conical flask on a water
bath for 10 minutes. Allow to cool to room temperature and filter,
collecting the filtrate in a 25-mL volumetric flask. Wash with three
2-mL portions of alcohol, dilute the combined filtrate and washings
with water to volume, and mix.
Blank preparation—Prepare as directed for Test preparation,

omitting the Benzyl Alcohol.
Ferric ammonium sulfate solution—Shake 30.0 g of ferric am-

monium sulfate with 40 mL of nitric acid, dilute with water to 100
mL, and mix. Centrifuge or filter, if necessary, to obtain a clear
solution.
Procedure—To four 25-mL volumetric flasks separately transfer

10.0 mL of the Test preparation, 10.0 mL of the Standard prepa-
ration, 10.0 mL of the Blank preparation, and 10.0 mL of water. To
each flask add 5.0 mL of Ferric ammonium sulfate solution, mix,
and add dropwise and with swirling 2 mL of nitric acid and 5.0 mL
of a solution of mercuric thiocyanate in anhydrous alcohol (0.3 in
100). Shake, dilute the contents of each flask with water to volume,
and let the solutions stand in a water bath at 208 for 15 minutes.
Measure the absorbance at 460 nm of the solution made from the
Test preparation against the solution from the Blank preparation,
and measure the absorbance at 460 nm of the solution from the
Standard preparation against the solution from water. The former
is not greater than the latter (0.03% as Cl).

Benzaldehyde—
Internal standard solution—Prepare a solution in acetonitrile

containing about 0.2 mg of methylparaben per mL.
Mobile phase—Prepare a suitable degassed and filtered mixture

of water and acetonitrile (62:38). Make adjustments if necessary
(see Chromatography h621i).
Standard solution—Prepare a solution in acetonitrile containing

0.200 mg of benzaldehyde per mL.
Standard preparation—Transfer 5.0 mL of Standard solution

and 5.0 mL of Internal standard solution to a 50-mL volumetric
flask, add acetonitrile to volume, and mix.
Test preparation—Pipet 2 mL of Benzyl Alcohol and 10 mL of

Internal standard solution into a 100-mL volumetric flask, dilute
with acetonitrile to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 282-nm detector and a
4.6-mm 6 25-cm column that contains packing L7. The flow rate
is about 1.0 mL per minute. Chromatograph the Test preparation,
and record the peak responses as directed under Procedure: the
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resolution, R, between the benzyl alcohol and methylparaben peaks
is not less than 2.0. Chromatograph the Standard preparation, and
record the peak responses as directed under Procedure: the relative
standard deviation of the ratio of the peak responses for replicate
injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Test preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. The relative retention times are about 0.6 for
benzyl alcohol, 0.7 for methylparaben, and 1.0 for benzaldehyde.
Calculate the percentage of benzaldehyde taken by the formula:

0.1( RU / RS),

in which RU and RS are the response ratios of benzaldehyde to
methylparaben obtained for the Test preparation and the Standard
preparation, respectively: not more than 0.20% is found.

Organic volatile impurities, Method V h467i : meets the require-
ments.

Assay —To about 900 mg of Benzyl Alcohol, accurately weighed,
add 15.0 mL of a mixture of pyridine and acetic anhydride (7:1),
and heat on a water bath under reflux for 30 minutes. Cool, add 25
mL of water, add 5 drops of a 1 in 100 solution of phenolphthalein
in pyridine, and titrate with 1 N sodium hydroxide VS. Perform a
blank determination. Calculate the percentage of C7H8O taken by
the formula:

10.81N(VB – VU) /W,

in which VU and VB are the number of mL of 1 N sodium hydroxide
used for the Benzyl Alcohol and the blank, respectively; and W is
the weight, in g, of Benzyl Alcohol taken.

~Benzyl Alcohol

20024-26

C7H8O 108.14

Benzenemethanol.

Benzyl alcohol [100-51-6].

» Benzyl Alcohol contains not less than 98.0 per-

cent and not more than 100.5 percent of C7H8O.

Packaging and storage—Preserve in tight containers, and

prevent exposure to light.

Labeling—Where Benzyl Alcohol is intended for use in the

manufacture of injectable dosage forms, it is so labeled.

USP Reference standards h11i—USP Benzyl Alcohol RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension 1 in diffused daylight 5

minutes after preparation of Reference suspension 1.]

Hydrazine solution—Transfer 1.0 g of hydrazine sulfate

to a 100-mL volumetric flask, dissolve in and dilute with

water to volume, and mix. Allow to stand 4 to 6 hours be-

fore use.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspen-

sion is stable for 2 months, provided it is stored in a glass

container free from surface defects. The suspension must

not adhere to the glass and must be well mixed before

use.] Transfer 25.0 mL ofHydrazine solution to theMethen-

amine solution in the 100-mL glass-stoppered flask. Mix,

and allow to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

1. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension 2.

Test solution—Dissolve 2.0 g of Benzyl Alcohol in 60 mL

of water, and mix.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 mm to 25 mm, to

obtain a depth of 40 mm. Similarly transfer portions of Ref-

erence suspension 1, Reference suspension 2, and water to

separate matching test tubes. Compare the Test solution,

Reference suspension 1, Reference suspension 2, and water

in diffused daylight, viewing vertically against a black back-

ground (see Visual Comparison under Spectrophotometry

and Light-Scattering h851i). [NOTE—The diffusion of light
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must be such that Reference suspension 1 can readily be dis-

tinguished from water, and that Reference suspension 2 can

readily be distinguished from Reference suspension 1.] The

Test solution shows the same clarity as that of water, or its

opalescence is not more pronounced than that of Reference

suspension 1.

Color of solution—

Test solution—Use the Test solution prepared in the test

for Clarity of solution.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 mm to 25 mm, to

obtain a depth of 40 mm. Similarly transfer a portion of

water to a separate matching test tube. Compare the color

of the Test solution with that of water in diffused daylight,

viewing vertically against a white background (see Visual

Comparison under Spectrophotometry and Light-Scattering

h851i). The Test solution has the color of water.

Identification—Infrared Absorption h197Fi, on undried

specimen.

Peroxide value h401i: not more than 5.

Refractive index h831i: between 1.538 and 1.541 at 208.

Acidity—Neutralize 50 mL of alcohol containing 1 mL of

phenolphthalein TS with 0.10 N sodium hydroxide. Dis-

solve 10 mL of Benzyl Alcohol in 10 mL of the neutralized

alcohol, and titrate with 0.10 N sodium hydroxide to the first

appearance of a pink color that persists for not less than 30

seconds: not more than 1.0 mL is consumed.

Limit of nonvolatile residue—[NOTE—Ensure that the

Benzyl Alcohol to be examined complies with the test for

Peroxide value h401i before performing this test.] Evapo-

rate 10.0 g of Benzyl Alcohol on a water bath to dryness,

and dry the residue at 1058 for 1 hour. Cool in a desiccator,

and weigh. The residue weighs not more than 5 mg: not

more than 0.05% of nonvolatile residue is found.

Related compounds—

Test solution—Use the Benzyl Alcohol specimen under

examination.

Ethylbenzene solution—Transfer 100 mg of ethylbenzene,

accurately weighed, to a 10-mL volumetric flask, dissolve in

and dilute with Test solution to volume, and mix. Transfer

1.0 mL of this solution to a 10-mL volumetric flask, dilute

with Test solution to volume, and mix.

Dicyclohexyl solution—Transfer 2.0 g of dicyclohexyl to

a 10-mL volumetric flask, dissolve in and dilute with Test

solution to volume, and mix. Transfer 1.0 mL of this solu-

tion to a 10-mL volumetric flask, dilute with Test solution to

volume, and mix.

Standard solution 1—Transfer 750 mg of benzaldehyde,

accurately weighed, and 500 mg of cyclohexylmethanol, ac-

curately weighed, to a 25-mL volumetric flask, dissolve in

and dilute with Test solution to volume, and mix. Transfer

0.5 mL of this solution to a 10-mL volumetric flask, add 1.0

mL of Ethylbenzene solution and 1.5 mL of Dicyclohexyl

solution, dilute with Test solution to volume, and mix.

Standard solution 2 (where the Benzyl Alcohol under test

is intended for use in the manufacture of injectable dosage

forms)—Transfer about 250 mg of benzaldehyde, ac-

curately weighed, and about 500 mg of cyclohexylmetha-

nol, accurately weighed, to a 25-mL volumetric flask,

dissolve in and dilute with Test solution to volume, and

mix. Transfer 0.5 mL of this solution to a 10-mL volumetric

flask, add 1.0 mL of Ethylbenzene solution and 1.0 mL of

Dicyclohexyl solution, dilute with Test solution to volume,

and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 0.32-mm 6 30-m column coated with a 0.5-

mm film of G16. Helium is used as the carrier gas flowing at

a rate of 1.2 mL per minute at 508. The injection port and
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detector temperatures are maintained at about 2008 and

3108, respectively. The column temperature is programmed

to increase linearly from 508 to 2208 at a rate of 58 per min-

ute, and is maintained at 2208 for 35 minutes. Chromato-

graph the appropriate Standard solution, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 0.28 for ethylbenzene, 0.59 for dicyclo-

hexyl, 0.68 for benzaldehyde, 0.71 for cyclohexylmethanol,

and 1.0 for benzyl alcohol; and the resolution, R, between

benzaldehyde and cyclohexylmethanol is not less than 3.0.

Procedure—Separately inject equal volumes (about 0.1

mL) of the appropriate Standard solution and the Test solu-

tion into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. [NOTE—Disregard

any peak having an area less than 0.01 times the area of

the ethylbenzene peak in the chromatogram of the appropri-

ate Standard solution. In the chromatogram of the Test solu-

tion, verify that there are no peaks with the same retention

times as those of ethylbenzene or dicyclohexyl.]

In the chromatogram of the Test solution, the area of any

peak corresponding to benzaldehyde is not greater than the

difference between the area of the peak due to benzaldehyde

in the chromatogram of Standard solution 1 (0.15%) or in

the chromatogram of Standard solution 2 (0.05%) and the

area of the peak due to benzaldehyde in the chromatogram

of the Test solution.

In the chromatogram of the Test solution, the area of any

peak corresponding to cyclohexylmethanol is not greater

than the difference between the area of the peak due to cy-

clohexylmethanol in the chromatogram of Standard solu-

tion 1 (0.10%) or in the chromatogram of Standard

solution 2 (0.10%) and the area of the peak due to cyclohex-

ylmethanol in the chromatogram of the Test solution.

In the chromatogram of the Test solution, the sum of the

areas of any peaks with retention times less than that of ben-

zyl alcohol, excluding the peaks due to benzaldehyde and

cyclohexylmethanol, is not greater than four times the area

of the ethylbenzene peak in the chromatogram of Standard

solution 1 (0.04%) or is not greater than two times the area

of the ethylbenzene peak in the chromatogram of Standard

solution 2 (0.02%).

In the chromatogram of the Test solution, the sum of the

areas of any peaks with retention times greater than that of

benzyl alcohol is not greater than the area of the dicyclohex-

yl peak in the chromatogram of Standard solution 1 (0.3%)

or in the chromatogram of Standard solution 2 (0.2%).

Organic volatile impurities,Method V h467i: meets the re-

quirements.

Assay—To about 900 mg of Benzyl Alcohol, accurately

weighed, add 15.0 mL of a freshly prepared mixture of pyr-

idine and acetic anhydride (7:1), and boil under reflux for 30

minutes. Cool, add 25 mL of water, add 0.25 mL of a phe-

nolphthalein solution prepared by dissolving 100 mg of phe-

nolphthalein in 80 mL of alcohol and diluting with water to

100 mL, and titrate with 1 N sodium hydroxide VS. Perform

a blank determination (see Titrimetry h541i). Calculate the

percentage of C7H8O taken by the formula:

10.81N(VB – VU)/W,

in which VU and VB are the number of mL of 1 N sodium

hydroxide used for the Benzyl Alcohol and the blank, re-

spectively; and W is the weight, in g, of Benzyl Alcohol

taken.
~NF23

Pharmacopeial Forum
694 HARMONIZATION Vol. 30(2) [Mar.–Apr. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

H
ar
m
on

iz
at
io
n



BRIEFING

Carboxymethylcellulose Calcium, NF 22 page 2841 and page
1252 of PF 28(4) [July–Aug. 2002]. The United States Pharmaco-
peia is the coordinating pharmacopeia for the international harmo-
nization of compendial standards for this article. The revisions
presented in this proposal, which represents the ADOPTION
STAGE 6 draft, reflect the Committee of Revision’s results in this
harmonization effort and have been accepted by the members of
the Pharmacopeial Discussion Group.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Identification B + + +

Identification C + + +

Identification D + + +

Alkalinity + + +

Loss on drying + + +

Residue on ignition + + +

Limit of chloride + + +

Limit of sulfate + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Heavy metals, Packag-

ing and storage
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications
Proposed changes from the current NF monograph include the

following:
1. Definition—No change.
2. Packaging—No change.
3. Identification—No change.
4. Alkalinity—No change.
5. Loss on drying—No change.
6. Residue on ignition—Default ignition temperatures are em-

ployed.
7. Heavy metals—No change.
8. Limit of chloride—No change.
9. Limit of sulfate—The limit has been modified to 1.0% from

0.96%.
10. Silicate—Deleted, based on comments that this test is unne-

cessary since silicate is not added to the article of commerce.
11. Starch—Deleted, based on comments that this test is unneces-

sary since starch is not added to the article of commerce.
12. Organic volatile impurities—Deleted, based on information

that no organic solvents are used in the manufacture of the
article of commerce.

(EMC: J. Lane) RTS—40769-6

Change to read:

Carboxymethylcellulose Calcium
Cellulose, carboxymethyl ether, calcium salt.
Cellulose carboxymethyl ether calcium salt [9050-04-8].

» Carboxymethylcellulose Calcium is the calcium salt
of a polycarboxymethyl ether of cellulose.

Packaging and storage—Preserve in tight containers.

Identification—
A: Shake thoroughly 0.1 g with 10 mL of water, followed by 2

mL of 1 N sodium hydroxide, allow to stand for 10 minutes, and
use 1 mL of this solution as the test solution, retaining the remain-
der of it for Identification tests B and C. To 1 mL of the test solution
add water to make 5 mL, then to 1 drop of the resulting solution
add 0.5 mL of chromotropic acid TS, and heat in a water bath for
10 minutes: a red-purple color develops.
B: Shake 5 mL of the test solution obtained in Identification

test A with 10 mL of acetone: a white, flocculent precipitate is
formed.
C: Shake 5 mL of the test solution obtained in Identification

test Awith 1 mL of ferric chloride TS: a brown, flocculent precipi-
tate is formed.
D: Ignite 1 g to ash, dissolve the residue in 10 mL of water and

5 mL of 6 N acetic acid, and filter, if necessary. Boil the filtrate,
cool, and neutralize with 6 N ammonium hydroxide: the solution
responds to the tests for Calcium h191i.
Alkalinity—Shake thoroughly 1.0 g with 50 mL of freshly boiled
and cooled water, and add 2 drops of phenolphthalein TS: no red
color develops.

Loss on drying h731i—Dry it at 1058 for 4 hours: it loses not more
than 10.0% of its weight.

Residue on ignition h281i: between 10.0% and 20.0%, about 0.5
g, previously dried, being used for the test, and an ignition tem-
perature of 4508 to 5508 being used.

Chloride h221i—Shake thoroughly 0.80 g with 50 mL of water,
dissolve in 10 mL of 1 N sodium hydroxide, add water to make 100
mL, and use 20 mL of this solution as the test solution, retaining
the remainder of it for the test for Sulfate. Heat 20 mL of the test
solution with 10 mL of 2 N nitric acid in a water bath until a floc-
culent precipitate is formed, cool, centrifuge, and remove the
supernatant liquid. Wash the precipitate with three 10-mL portions
of water by centrifuging each time, combine the supernatant liquid
and the washings, add water to make 100 mL, and mix: a 25-mL
portion of this solution shows no more chloride than is contained in
0.20 mL of 0.020 N hydrochloric acid (0.36%).

Silicate—Weigh accurately about 1 g, ignite in a platinum dish,
add 20 mL of 3 N hydrochloric acid, cover with a watch glass,
and boil gently for 30 minutes. Remove the watch glass, and eva-
porate in a water bath, with the aid of a current of air, to dryness.
Continue heating for 1 hour, add 10 mL of hot water, stir well, and
filter through quantitative filter paper. Wash the residue with hot
water, dry it together with the filter paper after no turbidity is pro-
duced on the addition of silver nitrate TS to the last washing, then
ignite to constant weight: not more than 1.5% of residue is ob-
tained.

Sulfate h221i—Heat 10 mL of the test solution obtained in the test
for Chloride with 1 mL of hydrochloric acid in a water bath until a
flocculent precipitate is formed, cool, centrifuge, and remove the
supernatant liquid. Wash the precipitate with three 10-mL portions
of water by centrifuging each time, combine the supernatant liquid
and the washings, add water to make 100 mL, and mix: a 25-mL
portion of this solution shows no more sulfate than is contained in
0.20 mL of 0.020 N sulfuric acid (0.96%).
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Heavy metals h231i—Determine as directed in the test for Heavy
metals under Methylcellulose, except to use only 1 g of Carboxy-
methylcellulose Calcium. The limit is 0.002%.

Starch—Heat 0.10 g with 10 mL of water, cool, and add 2 drops of
iodine TS: no blue color develops.

Organic volatile impurities, Method IV h467i: meets the require-
ments.

~Carboxymethylcellulose Calcium

Cellulose, carboxymethyl ether, calcium salt.

Cellulose carboxymethyl ether calcium salt [9050-

04-8].

» Carboxymethylcellulose Calcium is the calcium

salt of a polycarboxymethyl ether of cellulose.

Packaging and storage—Preserve in tight containers.

Identification—

A: Shake thoroughly 0.1 g with 10 mL of water, fol-

lowed by 2 mL of 1 N sodium hydroxide, allow to stand

for 10 minutes, and use 1 mL of this solution as the test solu-

tion, retaining the remainder of it for Identification tests B

and C. To 1 mL of the test solution add water to make 5

mL, then to 1 drop of the resulting solution add 0.5 mL of

chromotropic acid TS, and heat in a water bath for 10 min-

utes: a red-purple color develops.

B: Shake 5 mL of the test solution obtained in Identifi-

cation test Awith 10 mL of acetone: a white flocculent pre-

cipitate is formed.

C: Shake 5 mL of the test solution obtained in Identifi-

cation test Awith 1 mL of ferric chloride TS: a brown, floc-

culent precipitate is formed.

D: Ignite 1 g to ash, dissolve the residue in 10 mL of

water and 5 mL of 6 N acetic acid, and filter, if necessary.

Boil the filtrate, cool, and neutralize with 6 N ammonium

hydroxide: the solution responds to the tests for Calcium

h191i.

Alkalinity—Shake thoroughly 1.0 g with 50 mL of freshly

boiled and cooled water, and add 2 drops of phenolphthalein

TS: no red color develops.

Loss on drying h731i—Dry it at 1058 for 4 hours: it loses

not more than 10.0% of its weight.

Residue on ignition h281i: between 10.0% and 20.0%,

about 1.0 g, previously dried, being used for the test. and

an ignition temperature of 4508 to 5508 being used.

Heavy metals h231i—Determine as directed in the test for

Heavy metals under Methylcellulose, except to use only 1 g

of Carboxymethylcellulose Calcium. The limit is 0.002%.

Limit of chloride h221i—Shake thoroughly 0.80 g with 50

mL of water, dissolve in 10 mL of 1 N sodium hydroxide,

add water to make 100 mL, and use 20 mL of this solution

as the test solution, retaining the remainder of it for the test

for Limit of sulfate. Heat 20 mL of the test solution with 10

mL of 2 N nitric acid in a water bath until a flocculent pre-

cipitate is formed, cool, centrifuge, and remove the superna-

tant. Wash the precipitate with three 10-mL portions of

water by centrifuging each time, combine the supernatant

and the washings, add water to make 100 mL, and mix: a

25-mL portion of this solution shows no more chloride than

is contained in 0.20 mL of 0.020 N hydrochloric acid

(0.36%).

Limit of sulfate h221i—Heat 10 mL of the test solution ob-

tained in test for Limit of chloridewith 1 mL of hydrochloric

acid in a water bath until a flocculent precipitate is formed,

cool, centrifuge, and remove the supernatant. Wash the pre-

cipitate with three 10-mL portions of water by centrifuging

each time, combine the supernatant and the washings, add

water to make 100 mL, and mix: a 25-mL portion of this

solution shows no more sulfate than is contained in 0.21

mL of 0.020 N sulfuric acid (1.0%).
~NF23
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BRIEFING

Cellacefate, NF 22 page 2845 and page 1253 of PF 28(4) [July–
Aug. 2002]. The United States Pharmacopeia is the coordinating
pharmacopeia for the international harmonization of compendial
standards for this article. The revisions presented in this proposal,
which represents the ADOPTION STAGE 6 draft, reflect the
Committee of Revision’s results in this harmonization effort and
have been accepted by the members of the Pharmacopoeial Discus-
sion Group.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Packaging and stor-
age

+ + +

Identification + + +

Viscosity + + +

Water + + +

Residue on ignition + + +

Limit of free acid + + +

Phthalyl content + + +

Content of acetyl + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Heavy metals, Organic

volatile impurities.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Proposed changes from the current NF monograph include the

following:
1. Definition—No change.
2. Packaging—No change.
3. USP Reference standards—No change.
4. Identification—Test B is deleted, because it is not needed, as

the polymeric character of Cellacefate can be identified by the
viscosity determination.

5. Viscosity—No change.
6. Water—No change.
7. Residue on ignition—No change.
8. Heavy metals—No change.
9. Limit of free acid—No change.
10. Organic volatile impurities—No change.
11. Phthalyl content—The strength of sodium hydroxide is cor-

rected to be constant throughout the test.
12. Content of acetyl—No change.

(EMC: J. Lane) RTS—40875-2

Change to read:

Cellacefate

Cellulose, acetate, 1,2-benzenedicarboxylate.
Cellulose acetate phthalate [9004-38-0].

» Cellacefate is a reaction product of phthalic anhy-
dride and a partial acetate ester of cellulose. It contains
not less than 21.5 percent and not more than 26.0 per-
cent of acetyl (C2H3O) groups and not less than 30.0
percent and not more than 36.0 percent of phthalyl(o-
carboxy-benzoyl, C8H5O3) groups, calculated on the
anhydrous, acid-free basis.

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USP Cellulose Acetate Phtha-
late RS.

Identification—
A: Infrared Absorption h197Ki—Do not dry specimens.
B: Dissolve about 150 mg in 1 mL of acetone, and pour onto a

clear glass plate in an area of good airflow: a glossy, clear film is
deposited as the acetone evaporates.

Viscosity h911i—Dissolve 15 g, calculated on the anhydrous ba-
sis, in 85 g of a mixture of 249 parts of anhydrous acetone and 1
part of water, by weight: the apparent viscosity (see Procedure for
Methylcellulose under Viscosity h911i) is between 45 and 90 cen-
tipoises, determined at 25 + 0.28.
Water, Method I h921i: not more than 5.0%, a mixture of dehy-
drated alcohol and methylene chloride (3:2) being used instead
of methanol as the solvent.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.001%.

Limit of free acid—Transfer 3.0 g, accurately weighed, to a glass-
stoppered flask, add 100 mL of dilute methanol (1 in 2), insert the
stopper in the flask, and shake for 2 hours. Filter, and wash the flask
and the filter with two 10-mL portions of the methanol solution,
adding the washings to the filtrate. Titrate the combined filtrate
and washings with 0.1 N sodium hydroxide VS to a phenolphtha-
lein endpoint. Perform a blank determination on 120 mL of the di-
lute methanol (1 in 2). Calculate the percentage of free acid, B, by
the formula:

0.8306A /W,

in which A is the volume, in mL, of 0.1 N sodium hydroxide con-
sumed, corrected for the blank, and W is the weight, in g, of the
Cellacefate, calculated on the anhydrous basis. Not more than
3.0%, calculated as phthalic acid, is found.

Organic volatile impurities, Method IV h467i: meets the require-
ments.

Phthalyl content—Transfer about 1 g, accurately weighed, to a
conical flask, dissolve in 50 mL of a mixture of alcohol and acetone
(3:2), add phenolphthalein TS, and titrate with 0.1 N sodium hy-
droxide VS. Perform a blank determination, and make any neces-
sary correction. Calculate the percentage of phthalyl, on the acid-
free basis, by the formula:

100[(1.491A /W) – 1.795B] / (100 – B),

in which A is the volume, in mL, of 0.1 N sodium hydroxide con-
sumed after correction for the blank, W is the weight, in g, of Cel-
lacefate taken, calculated on the anhydrous basis, and B is the
percentage of acid found in the test for Limit of free acid.
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Content of acetyl—Transfer about 500 mg, accurately weighed, to
a glass-stoppered flask, and add 50 mL of water and 50.0 mL of 0.5
N sodium hydroxide VS. Connect the flask to a reflux condenser,
and reflux for 60 minutes. Cool, add 5 drops of phenolphthalein
TS, and titrate with 0.5 N hydrochloric acid VS. Perform a blank
determination. Calculate the free and combined acids, as acetyl,
taken by the formula:

2.152(A /W),

in which A is the volume, in mL, of 0.5 N sodium hydroxide con-
sumed after correction for the blank, and W is the weight, in g, of
Cellacefate taken, on the anhydrous basis. Calculate the percentage
of acetyl, on the acid-free basis, taken by the formula:

[100(P – 0.5182B) / (100 – B)] – 0.5772C,

in which P is the free and combined acids, as acetyl, B is the per-
centage of acid found in the test for Free acid, and C is the percen-
tage of phthalyl found in the test for Phthalyl content.

~Cellacefate

Cellulose, acetate, 1,2-benzenedicarboxylate.

Cellulose acetate phthalate [9004-38-0].

» Cellacefate is a reaction product of phthalic an-

hydride and a partial acetate ester of cellulose. It

contains not less than 21.5 percent and not more

than 26.0 percent of acetyl (C2H3O) groups and

not less than 30.0 percent and not more than

36.0 percent of phthalyl(o-carboxybenzoyl)

(C8H5O3) groups, calculated on the anhydrous,

acid-free basis.

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USP Cellulose Acetate

Phthalate RS.

Identification, Infrared absorption h197Ki—Do not dry

specimens.

Viscosity h911i—Dissolve 15 g, calculated on the anhy-

drous basis, in 85 g of a mixture of 249 parts of anhydrous

acetone and 1 part of water, by weight: the apparent vis-

cosity (see Procedure for Methylcellulose under Viscosity

h911i) is between 45 and 90 centipoises, determined at 25

+ 0.28.

Water, Method I h921i: not more than 5.0%, a mixture of

dehydrated alcohol and methylene chloride (3:2) being used

instead of methanol as the solvent.

Residue on ignition h281i: not more than 0.1%. Ignition

temperature 600 + 508.

Heavy metals, Method II h231i: 0.001%.

Limit of free acid—Transfer 3.0 g, accurately weighed, to a

glass-stoppered flask, add 100 mL of dilute methanol (1 in

2), insert the stopper in the flask, and shake for 2 hours. Fil-

ter, and wash the flask and the filter with two 10-mL por-

tions of the methanol solution, adding the washings to the

filtrate. Titrate the combined filtrate and washings with 0.1

N sodium hydroxide VS to a phenolphthalein endpoint. Per-

form a blank determination on 120 mL of the dilute metha-

nol (1 in 2). Calculate the percentage of free acid, B, by the

formula:

0.8306A/W,

in which A is the volume, in mL, of 0.1 N sodium hydroxide

consumed, corrected for the blank; andW is the weight, in g,

of the Cellacefate, calculated on the anhydrous basis. Not

more than 3.0%, calculated as phthalic acid, is found.

Organic volatile impurities, Method IV h467i: meets the

requirements.

Phthalyl content—Transfer about 1 g, accurately weighed,

to a conical flask, dissolve in 50 mL of a mixture of alcohol

and acetone (3:2), add phenolphthalein TS, and titrate with
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0.1 N sodium hydroxide VS. Perform a blank determina-

tion, and make any necessary correction. Calculate the per-

centage of phthalyl, on the acid-free basis, by the formula:

100[(1.491A/W) – 1.795B]/(100 – B),

in which A is the volume, in mL, of 0.1 N sodium hydroxide

consumed after correction for the blank; W is the weight, in

g, of Cellacefate taken, calculated on the anhydrous basis;

and B is the percentage of acid found in the test for Limit

of free acid.

Content of acetyl—Transfer about 100 mg, accurately

weighed, to a glass-stoppered flask, and add 25.0 mL of

0.1 N sodium hydroxide VS. Connect the flask to a reflux

condenser, and reflux for 30 minutes. Cool, add 5 drops

of phenolphthalein TS, and titrate with 0.1 N hydrochloric

acid VS. Perform a blank determination. Calculate the free

and combined acids, as acetyl, taken by the formula:

0.4305 (A/W),

in which A is the volume, in mL, of 0.1 N sodium hydroxide

consumed after correction for the blank; and W is the

weight, in g, of Cellacefate taken, on the anhydrous basis.

Calculate the percentage of acetyl, on the acid-free basis, ta-

ken by the formula:

[100(P – 0.5182B)/(100 – B)] – 0.5772C,

in which P is the free and combined acids, as acetyl; B is the

percentage of acid found in the test for Limit of free acid;

and C is the percentage of phthalyl found in the test for

Phthalyl content.
~NF23

BRIEFING

Cellulose Acetate, NF 22 page 2847 and page 1255 of PF 28(4)
[July–Aug. 2002]. The United States Pharmacopeia is the coordi-
nating pharmacopeia for the international harmonization of com-
pendial standards for this article. The revisions presented in this
proposal, which represents the ADOPTION STAGE 6 draft, re-
flect the Committee of Revision’s results in this harmonization ef-
fort and have been accepted by the members of the Pharmacopeial
Discussion Group.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + – +

Packaging and stor-
age

+ – +

Labeling + – +

Identification + – +

Loss on drying + – +

Residue on ignition + – +

Free acid + – +

Content of acetyl + – +

JP will not include this monograph and has not therefore parti-
cipated in harmonization.

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Microbial contamination, Heavy

metals.
Specific local attributes: Organic volatile impurities.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Proposed changes from the current NF monograph include the

following:
1. Definition—This section is clarified with the indication that

the acetyl group limits are to be calculated on the dried basis.
2. Packaging—No change.
3. Labeling—Requirements are added that the labeling indicate

nominal or targeted acetyl content value.
4. USP Reference standards—No change.
5. Identification—No change.
6. Loss on drying—No change.
7. Residue on ignition—No change.
8. Heavy metals—No change.
9. Free acid—The requirement that the material be previously

dried is deleted.
10. Organic volatile impurities—No change.
11. Content of acetyl—The requirement that the material be pre-

viously dried is deleted.

(EMC: J. Lane) RTS—40769-5
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Change to read:

Cellulose Acetate
Cellulose acetate.
Cellulose, acetate [9004-35-7].
Cellulose, diacetate [9035-69-2].
Cellulose, triacetate [9012-09-3].

» Cellulose Acetate is partially or completely acety-
lated cellulose. It contains not less than 29.0 percent
and not more than 44.8 percent, by weight, of acetyl
(C2H3O) groups. Its acetyl content is not less than
90.0 percent and not more than 110.0 percent of that
indicated on the label.

Packaging and storage—Preserve in tight containers.

Labeling—The label states the nominal percentage content of ace-
tyl.

USP Reference standards h11i—USP Cellulose Acetate RS.

Identification—Prepare a 1 in 10 solution of Cellulose Acetate,
previously dried, in dioxane. Spread 1 drop of the solution on a
sodium chloride plate, place a second sodium chloride plate over
it, and spread the specimen between the plates. Separate the plates,
heat them both at 1058 for 1 hour, and reassemble the dried plates:
the IR absorption spectrum exhibits maxima only at the same wa-
velengths as that of a similar preparation of USP Cellulose Acetate
RS, treated in the same manner.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses not more
than 5.0% of its weight.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.001%.

Free acid—Transfer about 5 g, previously dried and accurately
weighed, to a 250-mL flask. Add 150 mL of freshly boiled, cooled
water, insert the stopper in the flask, swirl the suspension gently,
and allow it to stand for 3 hours. Filter through paper, and wash the
flask and the filter with water, adding these washings to the filtrate.
Add phenolphthalein TS, and titrate the combined filtrate and
washings with 0.01 N sodium hydroxide VS. Each mL of 0.01
N sodium hydroxide is equivalent to 0.6005 mg of acetic acid:
not more than 0.1% is found, on the dried basis.

Organic volatile impurities, Method IV h467i: meets the require-
ments.

Content of acetyl—
FOR CELLULOSE ACETATE LABELED TO CONTAIN NOT MORE THAN

42.0% OFACETYL GROUPS—Transfer about 2 g, previously dried and
accurately weighed, to a 500-mL flask. Add 100 mL of acetone and
5 mL to 10 mL of water to the flask, insert the stopper in the flask,
and stir with a magnetic stirrer until solution is complete. Add 30
mL, accurately measured, of 1.0 N sodium hydroxide VS to the
solution, with constant stirring. A finely divided precipitate of re-
generated cellulose, free from lumps, is obtained. Insert the stopper
in the flask, and stir with a magnetic stirrer for 30 minutes. Add 100
mL of hot water, washing down the sides of the flask, and stir for 1
to 2 minutes. Titrate the excess sodium hydroxide solution with 1.0
N sulfuric acid VS to a phenolphthalein endpoint. Treat a blank in
the same manner. Calculate the percentage of acetyl taken by the
formula:

4.305(B – A) /W,

in which B and A are the volumes, in mL, of 1.0 N sulfuric acid
consumed by the blank and the Cellulose Acetate, respectively, and
W is the weight, in g, of Cellulose Acetate taken.

FOR CELLULOSE ACETATE LABELED TO CONTAIN MORE THAN 42.0%

OF ACETYL GROUPS— Transfer about 2 g, previously dried and ac-
curately weighed, to a 500-mL conical flask. Add 30.0 mL of di-
methylsulfoxide and 100 mL of acetone, and stir for 16 hours with
the aid of a magnetic stirrer. Pipet 30 mL of 1 N sodium hydroxide
VS slowly into the flask, with constant stirring. Insert the stopper in
the flask, and stir for 6 minutes. Allow to stand without stirring for
60 minutes. Resume stirring, and add 100 mL of water that has
been preheated to 808, washing down the sides of the flask. Stir
for 2 minutes, and cool to room temperature. Add 4 to 5 drops
of phenolphthalein TS, and titrate the excess sodium hydroxide
with 0.5 N hydrochloric acid VS. Add an accurately measured ex-
cess of about 0.5 mL of 0.5 N hydrochloric acid VS. Stir for 5 min-
utes. Allow to stand for 30 minutes. Titrate with 0.5 N sodium
hydroxide VS to a persistent pink endpoint, using a magnetic stir-
rer for agitation. Calculate the net number of milliequivalents of
sodium hydroxide consumed, and correct this value by use of the
average of two blank determinations run concomitantly through
the entire procedure. Calculate the percentage of acetyl taken by
the formula:

4.305n /W,

in which n is the corrected value of the net number of milliequiva-
lents of sodium hydroxide consumed, and W is the weight, in g, of
Cellulose Acetate taken.

~Cellulose Acetate

Cellulose acetate.

Cellulose, diacetate [9035-69-2].

Cellulose, triacetate [9012-09-3].

» Cellulose Acetate is partially or completely

acetylated cellulose. It contains not less than

29.0 percent and not more than 44.8 percent, by

weight, of acetyl (C2H3O) groups, calculated on

the dried basis. Its acetyl content is not less than

90.0 percent and not more than 110.0 percent of

that indicated on the label.

Packaging and storage—Preserve in tight containers.

Labeling—The label labeling states the nominal percentage

content of acetyl.

USP Reference standards h11i—USP Cellulose Acetate

RS.
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Identification—Prepare a solution of Cellulose Acetate (1

in 10), previously dried, in dioxane. Spread 1 drop of the

solution on a sodium chloride plate, place a second sodium

chloride plate over it, and spread the specimen between the

plates. Separate the plates, heat them both at 1058 for 1 hour,

and reassemble the dried plates: the IR absorption spectrum

exhibits maxima only at the same wavelengths as that of a

similar preparation of USP Cellulose Acetate RS, treated in

the same manner.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 5.0% of its weight.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.001%.

Free acid—Transfer about 5 g, accurately weighed, to a

250-mL flask. Add 150 mL of freshly boiled, cooled water,

insert the stopper into the flask, swirl the suspension gently,

and allow it to stand for 3 hours. Filter through paper, and

wash the flask and the filter with water, adding these wash-

ings to the filtrate. Add phenolphthalein TS, and titrate the

combined filtrate and washings with 0.01 N sodium hydrox-

ide VS. Calculate the percentage of free acid in the portion

of Cellulose Acetate taken by the formula:

0.06005A/W,

in which A is the volume, in mL, of 0.01 N sodium hydrox-

ide consumed; and W is the weight, in g, of the Cellulose

Acetate taken, calculated on the dried basis. Not more than

0.1%, calculated as acetic acid, is found.

Organic volatile impurities, Method IV h467i: meets the

requirements.

Content of acetyl—

FOR CELLULOSE ACETATE LABELED TOCONTAIN NOTMORE

THAN 42.0% OF ACETYL GROUPS—Transfer about 2 g, ac-

curately weighed, to a 500-mL flask. Add 100 mL of ace-

tone and 5 mL to 10 mL of water to the flask, insert the

stopper into the flask, and stir with a magnetic stirrer until

solution is complete. Add 30 mL, accurately measured, of

1.0 N sodium hydroxide VS to the solution, with constant

stirring. A finely divided precipitate of regenerated cellu-

lose, free from lumps, is obtained. Insert the stopper into

the flask, and stir with a magnetic stirrer for 30 minutes.

Add 100 mL of water that has been preheated to 808, wash-

ing down the sides of the flask, stir for 2 minutes, and cool to

room temperature. Titrate the excess sodium hydroxide

solution with 1.0 N sulfuric acid VS to a phenolphthalein

endpoint. Treat a blank in the same manner. Calculate the

percentage of acetyl in the portion of Cellulose Acetate ta-

ken by the formula:

4.305(B – A)/W,

in which B and A are the volumes, in mL, of 1.0 N sulfuric

acid consumed by the blank and the Cellulose Acetate, re-

spectively; and W is the weight, in g, of Cellulose Acetate

taken, calculated on the dried basis.

FOR CELLULOSE ACETATE LABELED TO CONTAIN MORE

THAN 42.0% OF ACETYL GROUPS—Transfer about 2 g, ac-

curately weighed, to a 500-mL conical flask. Add 30.0

mL of dimethylsulfoxide and 100 mL of acetone, and stir

for 16 hours with the aid of a magnetic stirrer. Pipet 30

mL of 1 N sodium hydroxide VS slowly into the flask, with

constant stirring. Insert the stopper into the flask, and stir for

6 minutes. Allow to stand without stirring for 60 minutes.

Resume stirring, and add 100 mL of water that has been pre-

heated to 808, washing down the sides of the flask. Stir for 2

minutes, and cool to room temperature. Add 4 to 5 drops of

phenolphthalein TS, and titrate the excess sodium hydrox-

ide solution with 0.5 N hydrochloric acid VS. Add an ac-

curately measured excess of about 0.5 mL of 0.5 N

hydrochloric acid VS. Stir for 5 minutes. Allow to stand

for 30 minutes. Titrate with 0.5 N sodium hydroxide VS

to a persistent pink endpoint, using a magnetic stirrer for
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agitation. Calculate the net number of milliequivalents of

sodium hydroxide consumed, and correct this value by

use of the average of two blank determinations run concom-

itantly through the entire procedure. Calculate the percen-

tage of acetyl in the portion of Cellulose Acetate taken by

the formula:

4.305n/W,

in which n is the corrected value of the net number of milli-

equivalents of sodium hydroxide consumed; and W is the

weight, in g, of Cellulose Acetate taken, calculated on the

dried basis.
~NF23

BRIEFING

Croscarmellose Sodium, NF 22 page 2856 and page 1567 of
PF 28(5) [Sept.–Oct. 2002]. The United States Pharmacopeia is
the coordinating pharmacopeia for the international harmonization
of compendial standards for the Croscarmellose Sodium mono-
graph, as part of the process of international harmonization of
monographs and general analytical methods of the European, Japa-
nese, and United States pharmacopeias. The revisions presented in
this proposal, which represents the ADOPTION STAGE 6 draft,
are based on comments received in response to the Official Inquiry
Stage 4 draft, which appeared in Pharmacopeial Previews on page
4007 of PF 23(3) [May–June 1997].
The following Harmonization Stage 6 draft is present for regio-

nal implementation. The table below illustrates which attributes of
the draft are agreed upon by EP, JP, and USP, and which attributes
are not.

Pharmacopeial Discussion Group Sign-Off
Document

Attributes EP JP USP

Definition + + +

Packaging and stor-
age

+ + +

Identification A + + +

Identification B + + +

Identification C – + +

pH + + +

Loss on drying + + +

Residue on ignition + + +

Degree of substitu-
tion

+ + +

Settling volume + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Identification of so-

dium, Microbial limits, Heavy metals, Sodium chloride and so-
dium blycolate, Water-soluble substances, Organic volatile
impurities.

Reagents and reference materials: Each pharmacopeia will
adapt the text to take account of local reference substances and
spectra and reagent specifications.

Differences between this Adoption Stage 6 document and the
current NF monograph include the following:
(1) Definition—Revisions are made to make the definition more

specific.
(2) Packaging—The container type is changed from tight to well-

closed.
(3) Identification—No change.
(4) Microbial limits—This section is added to strengthen the

monograph. The proposed limits are consistent with those
proposed for oral solids.

(5) pH—The volume of water used is changed to 100 mL, and the
mixing time is changed from 1 hour to 5 minutes, based on
comments received.

(6) Loss on drying—The drying time is changed to 6 hours, based
on data indicating that an equilibrium loss on drying value is
obtained after 6 hours.

(7) Sodium chloride and sodium glycolate—No change.
(8) Residue on ignition—This section is added as a test separate

from Degree of substitution.
(9) Heavy metals—No change.
(10) Degree of substitution—The Residue on ignition test is de-

leted, having become a separate test.
(11) Content of water-soluble material—No change.
(12) Settling volume—No change.
(13) Organic volatile impurities—No change.

(EMC: J. Lane) RTS—40875-1

Change to read:

Croscarmellose Sodium

» Croscarmellose Sodium is a cross-linked polymer of
carboxymethylcellulose sodium.

Packaging and storage—Preserve in tight containers.

Identification—
A: Mix 1 g of it with 100 mL of methylene blue solution (1 in

250,000), stir the mixture, and allow it to settle: the Croscarmellose
Sodium absorbs the methylene blue and settles as a blue, fibrous
mass.

B: Mix 1 g of it with 50 mL of water. Transfer 1 mL of the
mixture to a small test tube, and add 1 mL of water and 5 drops
of 1-naphthol TS. Incline the test tube, and carefully add 2 mL
of sulfuric acid down the side so that it forms a lower layer: a
red-purple color develops at the interface.

C: A portion of the mixture of it with water, prepared as direc-
ted in Identification test B, responds to the tests for Sodium h191i.
pH h791i—Mix 1 g of it with 99 mL of water for 1 hour: the pH of
the dispersion is between 5.0 and 7.0.

Loss on drying h731i—Dry it at 1058 to constant weight: it loses
not more than 10.0% of its weight.

Sodium chloride and sodium glycolate—
SODIUM CHLORIDE—Weigh accurately about 5 g of it into a 250-

mL beaker, add 50 mL of water and 5 mL of 30% hydrogen per-
oxide, and heat on a steam bath for 20 minutes, stirring occasion-
ally to ensure hydration. Cool, add 100 mL of water and 10 mL of
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nitric acid, and titrate with 0.05 N silver nitrate VS, determining the
endpoint potentiometrically, using a silver-based indicator elec-
trode and a double-junction reference electrode containing 10%
potassium nitrate filling solution in the outer jacket and a standard
filling solution in the inner jacket, and stirring constantly (see Ti-
trimetry h541i). Calculate the percentage of sodium chloride in the
specimen taken by the formula:

584.4VN/[(100 – b)W],

in which V and N represent the volume, in mL, and the normality,
respectively, of the silver nitrate, b is the percentage of Loss on
drying, determined separately, W is the weight, in g, of the speci-
men, and 584.4 is an equivalence factor for sodium chloride.

SODIUM GLYCOLATE—Transfer about 500 mg of it, accurately
weighed, into a 100-mL beaker, moisten thoroughly with 5 mL
of glacial acetic acid, followed by 5 mL of water, and stir with a
glass rod to ensure proper hydration (usually about 15 minutes).
Slowly add 50 mL of acetone, with stirring, then add 1 g of sodium
chloride, and stir for several minutes to ensure complete precipita-
tion of the carboxymethylcellulose. Filter through a soft, open-tex-
tured paper, previously wetted with a small amount of acetone, and
collect the filtrate in a 100-mL volumetric flask. Use an additional
30 mL of acetone to facilitate the transfer of the solids and to wash
the filter cake, then dilute with acetone to volume, and mix.
Prepare a series of standard solutions as follows. Transfer 100

mg of glycolic acid, previously dried in a desiccator at room tem-
perature overnight and accurately weighed, to a 100-mL volu-
metric flask, dissolve in water, dilute with water to volume, and
mix. Use this solution within 30 days. Transfer 1.0, 2.0, 3.0, and
4.0 mL portions of the solution, respectively, to separate 100-mL
volumetric flasks, add water to each flask to make 5 mL, then add 5
mL of glacial acetic acid, dilute with acetone to volume, and mix.
Transfer 2.0 mL of the test solution and 2.0 mL of each standard

solution to separate 25-mL volumetric flasks, and prepare a blank
flask containing 2.0 mL of a solution containing 5% each of glacial
acetic acid and water in acetone. Place the uncovered flasks in a
boiling water bath for 20 minutes, accurately timed, to remove
the acetone, remove from the bath, and cool. Add to each flask
5.0 mL of 2,7-dihydroxynaphthalene TS, mix, add an additional
15 mL, and again mix. Cover the mouth of each flask with a small
piece of aluminum foil. Place the flasks upright in a boiling water
bath for 20 minutes, then remove from the bath, cool, dilute with
sulfuric acid to volume, and mix.
Determine the absorbance of each solution at 540 nm, with a

suitable spectrophotometer, against the blank, and prepare a stan-
dard curve using the absorbances obtained from the standard solu-
tions. From the standard curve and the absorbance of the test
specimen, determine the weight (w), in mg, of glycolic acid in
the specimen, and calculate the percentage of sodium glycolate
in the specimen taken by the formula:

12.9w/[(100 – b)W],

in which 12.9 is a factor converting glycolic acid to sodium glyco-
late, b is the percentage of Loss on drying, determined separately,
and W is the weight, in g, of the specimen. The sum of the percen-
tages of sodium chloride and sodium glycolate is not more than
0.5%.

Heavy metals, Method II h231i: 0.001%.

Degree of substitution—Transfer about 1 g of it, accurately
weighed, to a glass-stoppered, 500-mL conical flask, add 300
mL of sodium chloride solution (1 in 10), then add 25.0 mL of
0.1 N sodium hydroxide VS. Insert the stopper, and allow to stand
for 5 minutes with intermittent shaking. Add 5 drops of m-cresol
purple TS, and from a buret add about 15 mL of 0.1 N hydrochloric
acid VS. Insert the stopper in the flask, and shake. If the solution is
purple, add 0.1 N hydrochloric acid VS in 1-mL portions until the

solution becomes yellow, shaking after each addition. Titrate with
0.1 N sodium hydroxide VS to a purple endpoint. Calculate the net
number of milliequivalents, M, of base required for the neutraliza-
tion of 1 g of Croscarmellose Sodium, on the dried basis. Deter-
mine the percentage of residue on ignit ion, C, of the
Croscarmellose Sodium on the dried basis as directed under Resi-
due on Ignition h281i, using sufficient sulfuric acid to moisten the
entire residue after the initial charring step, and additional sulfuric
acid if an excessive amount of carbonaceous material remains after
the initial complete volatilization of white fumes.
Calculate the degree of acid carboxymethyl substitution, A, ta-

ken by the formula:

1150M/(7102 – 412M – 80C).

Calculate the degree of sodium carboxymethyl substitution, S, ta-
ken by the formula:

(162 + 58A)C/(7102 – 80C).

The degree of substitution is the sum of A + S. It is between 0.60
and 0.85, calculated on the dried basis.

Content of water-soluble material—Disperse about 10 g, ac-
curately weighed, in 800 mL of water, accurately measured, and
stir for 1 minute every 10 minutes during the first 30 minutes. Al-
low to stand for an additional hour, or centrifuge, if necessary. De-
cant about 200 mL of the aqueous slurry onto a rapid-filtering filter
paper in a vacuum filtration funnel, apply vacuum, and collect
about 150 mL of the filtrate. Pour the filtrate into a tared 250-mL
beaker, weigh accurately, and calculate the weight, in g, of the fil-
trate, W3, by difference. Concentrate on a hot plate to a small vol-
ume, but not to dryness, dry at 1058 for 4 hours, again weigh, and
calculate the weight, in g, of residue W1, by difference. Calculate
the percentage of water-soluble material in the specimen, on the
dried basis, taken by the formula:

100W1(800 + W2) / [W2W3(1 – 0.01b)],

in which W2 is the weight, in g, of the specimen taken, and b is the
percentage Loss on drying of the specimen taken. It is between
1.0% and 10.0%.

Settling volume—To 75 mL of water in a 100-mL graduated cy-
linder add 1.5 g of it in 0.5-g portions, shaking vigorously after
each addition. Add water to make 100 mL, shake again until all
of the powder is homogeneously distributed, and allow to stand
for 4 hours. Note the volume of the settled mass. It is between
10.0 and 30.0 mL.

Organic volatile impurities, Method IV h467i: meets the require-
ments.

~Croscarmellose Sodium

» Croscarmellose Sodium is the sodium salt of a

cross-linked, partly O-(carboxymethylated) cellu-

lose.

Packaging and storage—Preserve in well-closed con-

tainers.
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Identification—

A: Mix 1 g of it with 100 mL of methylene blue solution

(1 in 250,000), stir the mixture, and allow it to settle: the

Croscarmellose Sodium absorbs the methylene blue and set-

tles as a blue, fibrous mass.

B: Mix 1 g of it with 50 mL of water. Transfer 1 mL of

the mixture to a small test tube, and add 1 mL of water and 5

drops of 1-naphthol TS. Incline the test tube, and carefully

add 2 mL of sulfuric acid down the side so that it forms a

lower layer: a reddish-violet color develops at the interface.

C: A portion of the mixture of it with water, prepared as

directed in Identification test B, responds to the flame test

for Sodium h191i.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 per g, the total combined molds and

yeasts count does not exceed 100 per g, and it meets the re-

quirements of the tests for absence of Escherichia coli.

pH h791i—Mix 1 g of it with 100 mL of water for 5 min-

utes: the pH of the dispersion is between 5.0 and 7.0.

Loss on drying h731i—Dry it at 1058 for 6 hours: it loses

not more than 10.0% of its weight.

Sodium chloride and sodium glycolate—

SODIUM CHLORIDE—Weigh accurately about 5 g of it into

a 250-mL beaker, add 50 mL of water and 5 mL of 30%

hydrogen peroxide, and heat on a steam bath for 20 minutes,

stirring occasionally to ensure hydration. Cool, add 100 mL

of water and 10 mL of nitric acid, and titrate with 0.05 N

silver nitrate VS, determining the endpoint potentiometri-

cally, using a silver-based indicator electrode and a dou-

ble-junction reference electrode containing 10% potassium

nitrate filling solution in the outer jacket and a standard fill-

ing solution in the inner jacket, and stirring constantly (see

Titrimetry h541i). Calculate the percentage of sodium chlo-

ride in the specimen taken by the formula:

584.4VN/[(100 – b)W],

in which V and N represent the volume, in mL, and the nor-

mality, respectively, of the silver nitrate; b is the percentage

of Loss on drying, determined separately;W is the weight, in

g, of the specimen; and 584.4 is the equivalence factor for

sodium chloride.

SODIUM GLYCOLATE—Transfer about 500 mg of it, ac-

curately weighed, into a 100-mL beaker, moisten thor-

oughly with 5 mL of glacial acetic acid, followed by 5

mL of water, and stir with a glass rod to ensure proper hy-

dration (usually about 15 minutes). Slowly add 50 mL of

acetone, with stirring, then add 1 g of sodium chloride,

and stir for several minutes to ensure complete precipitation

of the carboxymethylcellulose. Filter through a soft, open-

textured paper, previously wetted with a small amount of

acetone, and collect the filtrate in a 100-mL volumetric

flask. Use an additional 30 mL of acetone to facilitate the

transfer of the solids and to wash the filter cake, then dilute

with acetone to volume, and mix.

Prepare a series of standard solutions as follows. Transfer

100 mg of glycolic acid, previously dried in a desiccator at

room temperature overnight and accurately weighed, to a

100-mL volumetric flask, dissolve in water, dilute with

water to volume, and mix. Use this solution within 30 days.

Transfer 1.0-mL, 2.0-mL, 3.0-mL, and 4.0-mL portions of

the solution, respectively, to separate 100-mL volumetric

flasks, add water to each flask to make 5 mL, then add 5

mL of glacial acetic acid, dilute with acetone to volume,

and mix.
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Transfer 2.0 mL of the test solution and 2.0 mL of each

standard solution to separate 25-mL volumetric flasks, and

prepare a blank flask containing 2.0 mL of a solution con-

taining 5% each of glacial acetic acid and water in acetone.

Place the uncovered flasks in a boiling water bath for 20

minutes, accurately timed, to remove the acetone, remove

from the bath, and cool. Add to each flask 5.0 mL of 2,7-

dihydroxynaphthalene TS, mix, add an additional 15 mL,

and again mix. Cover the mouth of each flask with a small

piece of aluminum foil. Place the flasks upright in a boiling

water bath for 20 minutes, then remove from the bath, cool,

dilute with sulfuric acid to volume, and mix.

Determine the absorbance of each solution at 540 nm,

with a suitable spectrophotometer, against the blank, and

prepare a standard curve using the absorbances obtained

from the standard solutions. From the standard curve and

the absorbance of the test specimen, determine the weight

(w), in mg, of glycolic acid in the specimen, and calculate

the percentage of sodium glycolate in the specimen taken by

the formula:

12.9w/[(100 – b)W],

in which 12.9 is a factor converting glycolic acid to sodium

glycolate; b is the percentage of Loss on drying, determined

separately; and W is the weight, in g, of the specimen. The

sum of the percentages of sodium chloride and sodium gly-

colate is not more than 0.5%.

Residue on ignition h281i: between 14.0% and 28.0%, cal-

culated on the dried basis, about 1.0 g being used for the

test, using sufficient sulfuric acid to moisten the entire resi-

due after the initial charring step, and additional sulfuric

acid if an excessive amount of carbonaceous material re-

mains after the initial complete volatilization of white

fumes. Ignition temperature 600 + 508.

Heavy metals, Method II h231i: 0.001%.

Degree of substitution—Transfer about 1 g of it, accurately

weighed, to a glass-stoppered, 500-mL conical flask, add

300 mL of sodium chloride solution (1 in 10), then add

25.0 mL of 0.1 N sodium hydroxide VS. Insert the stopper,

and allow to stand for 5 minutes with intermittent shaking.

Add 5 drops of m-cresol purple TS, and from a buret add

about 15 mL of 0.1 N hydrochloric acid VS. Insert the stop-

per in the flask, and shake. If the solution is purple, add 0.1

N hydrochloric acid VS in 1-mL portions until the solution

becomes yellow, shaking after each addition. Titrate with

0.1 N sodium hydroxide VS to a purple endpoint. Calculate

the net number of milliequivalents, M, of base required for

the neutralization of 1 g of Croscarmellose Sodium, on the

dried basis.

Calculate the degree of acid carboxymethyl substitution,

A, by the formula:

1150M/(7102 – 412M – 80C),

where C is the percentage of residue on ignition of the Cros-

carmellose Sodium as determined in the test for Residue on

ignition h281i.

Calculate the degree of sodium carboxymethyl substitu-

tion, S, by the formula:

(162 + 58A)C/(7102 – 80C).

The degree of substitution is the sum of A + S. It is between

0.60 and 0.85, calculated on the dried basis.

Content of water-soluble material—Disperse about 10 g,

accurately weighed, in 800 mL of water, accurately mea-

sured, and stir for 1 minute every 10 minutes during the first

30 minutes. Allow to stand for an additional hour, or centri-

fuge, if necessary. Decant about 200 mL of the aqueous slur-

ry onto a rapid-filtering filter paper in a vacuum filtration

funnel, apply vacuum, and collect about 150 mL of the fil-

trate. Pour the filtrate into a tared 250-mL beaker, weigh ac-

curately, and calculate the weight, in g, of the filtrate,W3, by
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difference. Concentrate on a hot plate to a small volume, but

not to dryness, dry at 1058 for 4 hours, again weigh, and

calculate the weight, in g, of residue W1, by difference. Cal-

culate the percentage of water-soluble material in the speci-

men, on the dried basis, taken by the formula:

100W1(800 + W2)/[W2W3(1 – 0.01b)],

in whichW2 is the weight, in g, of the specimen taken; and b

is the percentage Loss on drying of the specimen taken: not

more than 10.0% is found.

Settling volume—To 75 mL of water in a 100-mL gradu-

ated cylinder add 1.5 g of it in 0.5-g portions, shaking vig-

orously after each addition. Add water to make 100 mL,

shake again until all of the powder is homogeneously dis-

tributed, and allow to stand for 4 hours. Note the volume

of the settled mass. It is between 10.0 and 30.0 mL.

Organic volatile impurities, Method IV h467i: meets the

requirements.
~NF23

BRIEFING

Ethylcellulose, NF 21 page 2865 and page 1568 of PF 28(5)
[Sept.–Oct. 2002]. The European Pharmacopoeia is the coordinat-
ing pharmacopeia for the international harmonization of the com-
pendial standards for the Ethylcellulose monograph, as part of the
process of international harmonization of monographs and general
analytical methods of the European, Japanese, and United States
pharmacopeias. The following monograph, which represents the
ADOPTION STAGE 6 document, is based on the corresponding
monograph for Ethylcellulose prepared by the European Pharma-
copoeia. The European Pharmacopoeia draft was based in part on
comments from the Japanese Pharmacopoeia and the United States
Pharmacopeia in response to the Provisional Harmonized Text
Stage 5A and 5B drafts prepared by the European Pharmacopoeia.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Acidity/alkalinity + + +

Viscosity + + +

Acetaldehyde + + +

Chlorides + + +

Sulphated ash + + +

Assay + + +

Labeling + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Heavy metals, Loss on

drying.
Specific local attributes: Identification B (EP) i.e. ‘‘it complies

with the limits of assay.’’
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.

Differences between the Adoption Stage 6 document and the
current NF monograph include the following:
(1) Definition—Revisions are made to make the definition more

specific.
(2) Packaging—No change.
(3) Labeling—The requirement that ethoxy content be stated on

the label is deleted.
(4) USP Reference standards—No change.
(5) Identification—The identification test is replaced with a more

definitive IR absorption test.
(6) Viscosity—This test is modified to comply with EP and JP

standards.
(7) Acidity or alkalinity—This test is added to comply with EP

standards.
(8) Loss on drying—No change.
(9) Residue on ignition—The standards for this test are modified

to comply with those of EP.
(10) Lead—This test is deleted, based on comments received that

the test is not needed.
(11) Heavy metals—No change.
(12) Organic volatile impurities—This test is deleted, based on

comments received that the test is not needed.
(13) Acetaldehyde—This test is added to comply with EP stan-

dards.
(14) Chlorides—This test is added to comply with EP standards.
(15) Assay—The current NF test is replaced with a more specific

chromatographic procedure, in part to comply with EP stan-
dards.

(EMC: J. Lane) RTS—37582-1
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Change to read:

Ethylcellulose
Cellulose, ethyl ether.
Cellulose ethyl ether [9004-57-3].

» Ethylcellulose is an ethyl ether of cellulose. When
dried at 1058 for 2 hours, it contains not less than
44.0 percent and not more than 51.0 percent of ethoxy
(–OC2H5) groups.

Packaging and storage—Preserve in well-closed containers.

Labeling—Label it to indicate its viscosity (under the conditions
specified herein) and its ethoxy content.

USP Reference standards h11i—USP Ethylcellulose RS.

Identification—Dissolve 5 g in 95 g of a mixture of 80 parts of
toluene and 20 parts of alcohol, by weight: a clear, stable, slightly
yellow solution results. Pour a few mL of this solution onto a so-
dium chloride plate, and allow the solvent to evaporate: a thin,
tough, continuous, clear film remains. The IR absorption spectrum
of the film so obtained exhibits maxima only at the same wave-
lengths as that of a similar preparation of USP Ethylcellulose
RS. The film, prepared from the test specimen and removed from
the plate, is flammable.

Viscosity—
Solvent systems—For Ethylcellulose containing less than 46.5

percent of ethoxy groups, prepare a solvent system consisting of
60 parts of toluene and 40 parts of alcohol, by weight. Otherwise,
prepare a solvent system consisting of 80 parts of toluene and 20
parts of alcohol, by weight.
Procedure—Place a quantity of undried Ethylcellulose, ac-

curately weighed and equivalent to 5.0 g of solids on the dried ba-
sis, in a bottle containing 95 + 0.05 g of the appropriate solvent
system. Shake or tumble the bottle until the sample is completely
dissolved. Adjust the temperature of the solution to 25+ 0.18, and
determine the viscosity as described in the section Procedure for
Cellulose Derivatives under Viscosity h911i, but make all determi-
nations at 258/258 instead of 208/208 as directed therein. The vis-
cosity is not less than 90.0% and not more than 110.0% of that
stated on the label for a labeled viscosity of 10 centipoises or more;
not less than 80.0% and not more than 120.0% of that stated on the
label for a labeled viscosity of less than 10 centipoises but more
than 6 centipoises; and not less than 75.0% and not more than
140.0% of that stated on the label for a labeled viscosity of 6 cen-
tipoises or less.

Loss on drying h731i—Dry it at 1058 for 2 hours: it loses not more
than 3.0% of its weight.

Residue on ignition h281i: not more than 0.4%.

Lead h251i: 10 ppm.

Heavy metals, Method II h231i: 20 mg per g.

Organic volatile impurities, Method IV h467i: meets the require-
ments.

Assay—Proceed as directed under Methoxy Determination h431i,
using about 50 mg of Ethylcellulose, previously dried and ac-
curately weighed. Each mL of 0.1 N sodium thiosulfate is equiva-
lent to 0.7510 mg of (–OC2H5).

~Ethylcellulose

Cellulose, ethyl ether.

Cellulose ethyl ether [9004-57-3].

» Ethylcellulose is a partly O-ethylated cellulose.

It contains not less than 44.0 percent and not more

than 51.0 percent of ethoxy (–OC2H5) groups, cal-

culated with reference to the dried substance.

Packaging and storage—Preserve in well-closed con-

tainers.

Labeling—Label it to indicate its nominal viscosity in

millipascal seconds for a 5 percent m/m solution.

USP Reference standards h11i—USP Ethylcellulose RS.

Identification, Infrared Absorption h197Ki.

Viscosity h911i—Shake a quantity of ethylcellulose equiva-

lent to 5.00 g of the dried substance with 95 g of a mixture of

20 g of alcohol and 80 g of toluene until the substance is

dissolved. Determine the viscosity using a capillary visc-

ometer. The viscosity, determined at 258 and expressed in

mPa � s, is not less than 80.0% and not more than 120.0%

of that stated on the label for a nominal viscosity greater

than 6 mPa � s; and not less than 75.0% and not more than

140.0% of that stated on the label for a nominal viscosity not

greater than 6 mPa � s.

Acidity or alkalinity—To 0.5 g of ethylcellulose, ac-

curately weighed, add 25 mL of carbon dioxide–free water

and shake for 15 minutes. Pass through a sintered-glass filter

(40) with a maximum diameter of pores between 16 mm and

40 mm. To 10 mL of this solution, add 0.1 mL of Phe-

nolphthalein solution and 0.5 mL of 0.01 N sodium hydrox-

ide. The solution is pink. To 10 mL of this solution, add 0.1

mL ofMethyl red solution and 0.5 mL of 0.01 N hydrochlor-

ic acid. The solution is red.
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Phenolphthalein solution—Dissolve 100 mg of phe-

nolphthalein in 80 mL of alcohol, and dilute with water to

100 mL.

Methyl red solution—Dissolve 50 mg of methyl red in a

mixture of 1.86 mL of 0.1 N sodium hydroxide and 50 mL

of alcohol, and dilute with water to 100 mL.

Loss on drying h731i—Dry it at 1058 for 2 hours: it loses

not more than 3.0% of its weight.

Residue on ignition h281i: not more than 0.5%, determined

on 1.0 g.

Heavy metals, Method II h231i: 20 mg per g.

Acetaldehyde—Introduce 3.0 g into a 250-mL conical flask

with a ground-glass stopper, add 10 mL of water, and stir by

mechanical means for 1 hour. Allow to stand for 24 hours,

filter, and dilute the filtrate with water to 100.0 mL . Transfer

5.0 mL to a 25 mL volumetric flask, add 5 mL of a 0.5 g per

L solution of methylbenzothiazolone hydrazone hydro-

chloride, and heat in a water bath at 608 for 5 minutes.

Add 2 mL of Ferric chloride–sulfamic acid reagent, and

heat again at 608 for 5 minutes. Cool, and dilute with water

to 25.0 mL. The solution is not more intensely colored than

a standard prepared at the same time and in the same manner

using, instead of the 5.0 mL of the filtrate, 5.0 mL of a ref-

erence solution prepared by diluting 3.0 mL of Acetalde-

hyde standard solution with water (100 ppm) to 100.0 mL.

Ferric chloride–sulfamic acid reagent—Prepare a solu-

tion containing 10 g per L of ferric chloride and 10 g per

L of sulfamic acid.

Acetaldehyde standard solution—Dissolve 1.0 g of acet-

aldehyde in 2-propanol, and dilute with the same solvent to

100.0 mL. Dilute 5.0 mL of the solution with water to 500.0

mL. Prepare immediately before use.

Chlorides—Disperse 250 mg in 50 mL of water, heat to

boiling, and allow to cool, shaking occasionally. Filter,

and discard the first 10 mL of the filtrate. Dilute 10 mL of

the filtrate with water to 15 mL. Add 1 mL of Dilute nitric

acid, and pour the mixture as a single addition into a test

tube containing 1 mL of 0.1 N silver nitrate VS. Prepare a

standard in the same manner using 10 mL of Chloride stan-

dard solution and 5 mL of water. Examine the tubes laterally

against a black background. After standing for 5 minutes

protected from light, any opalescence in the test solution

is not more intense than that in the standard (0.1%).

Dilute nitric acid—Dilute 20 mL of nitric acid with water

to 100 mL.

Chloride standard solution—Immediately before use, di-

lute with water to 100 times its volume a solution containing

sodium chloride equivalent to 0.824 g per L of sodium chlo-

ride.

Assay—

NOTE—Hydriodic acid and its reaction byproducts are

highly toxic. Perform all steps of the Test solution prepara-

tion and the Reference solution preparation in a properly

functioning hood.

Internal standard solution—Dilute 120 mL of toluene

with o-xylene to 10 mL.

Test solution—Transfer 50.0 mg of ethylcellulose, 50 mg

of adipic acid, and 2.0 mL of the Internal standard solution

into a suitable 5 mL thick-walled reaction vial, with a pres-

sure-tight septum closure. Cautiously add 2.0 mL of hydrio-

dic acid, immediately close the vial tightly, and weigh the

contents and the vial accurately. Shake the vial for 30 sec-

onds, heat to 1258 for 10 minutes, allow to cool for 2 min-

utes, shake again for 30 seconds, and heat to 1258 for 10

minutes. Afterwards allow to cool for 2 minutes, and repeat

shaking and heating for a third time. Allow the vial to cool

for 45 minutes, and reweigh. If the loss is greater than 10

mg, discard the mixture and prepare another. Use the upper

layer for analysis.
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Reference solution—Transfer 100.0 mg of adipic acid, 4.0

mL of the Internal standard solution and 4.0 mL of hydrio-

dic acid into a suitable 10 mL thick-walled reaction vial with

a pressure-tight septum closure. Close the vial tightly, and

weigh the vial and contents accurately. Afterwards inject

50 mL of the iodoethane through the septum with a syringe,

weight the vial again, and calculate the mass of iodoethane

added, by difference. Shake well, and allow the layers to

separate.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 2-mm6 5.0-m stainless steel column packed

with 3% G2 on 150-mm to 180-mm mesh support S1A. The

carrier gas is nitrogen, flowing at a rate of about 15 mL per

second minute. The injection port and detector temperatures

are both maintained at 2008. The column temperature is

maintained at 808.

Procedure—Inject 1 mL of the upper layer of the Refer-

ence solution into the chromatograph, record the chromato-

gram, and record the areas of the peaks. The relative

retention times are as follows: iodoethane 0.6, toluene 1.0,

and o-xylene 2.3. Adjust the sensitivity of the system so that

the heights of the two principal peaks are at least 50% of the

full scale of the recorder. The test is not valid unless the

resolution between the peaks corresponding to iodoethane

and toluene is at least 2.0. Inject 1 mL of the Test solution

into the chromatograph, and record the chromatogram as di-

rected for Standard Reference solution. Use the retention

times observed in the chromatogram of the Standard Refer-

ence solution to identify the peaks in the chromatogram of

the Test solution. Calculate the percentage of ethoxy groups

by the formula:

[451000/312][Q1m2]/[Q2m1(100 – d)],

where Q1 is the ratio of the iodoethane peak area to the tol-

uene peak area in the chromatogram obtained with the Test

solution; Q2 is the ratio of the iodoethane peak area to the

toluene peak area in the chromatogram obtained with the

Reference solution; m1 is the mass of ethylcellulose used

in the Test solution in mg; m2 is the mass of iodoethane used

in the Reference solution in mg; and d is the loss on drying

as a percentage.
~NF23

BRIEFING

Hydroxyethyl Cellulose, NF 22 page 2877. The European
Pharmacopoeia is the coordinating pharmacopeia for the interna-
tional harmonization of the compendial standards for the Hydro-
xyethyl Cellulose monograph, as part of the process of
international harmonization of monographs and general analytical
methods of the European, Japanese, and United States pharmaco-
peias. The following monograph, which represents the Revised
OFFICIAL INQUIRY STAGE 4 document, is based in part on
comments from the Japanese Pharmacopoeia and the United States
Pharmacopeia. The harmonization draft sections proposed for the
NF monograph have been editorially styled. Readers are urged to
review these In-Process Revision proposals carefully and to re-
spond to USP no later than May 1, 2004.
Major changes proposed include:

(1) In the opening paragraph (the Definition)—Amore simple de-
finition is used.

(2) Packaging—No change.
(3) Labeling—A style change is added to specify apparent vis-

cosity.
(4) Identification—Tests B and C are replaced by three different

tests to comply with EP and JP standards.
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(5) Viscosity—The EP method for Apparent viscosity has been
adopted.

(6) pH—The lower limit is expanded from 6.0 to 5.5.
(7) Loss on drying—No change.
(8) Residue on ignition—The EP standard of not more than 4.0%

has been adopted.
(9) Chlorides—This test is added to comply with EP standards.
(10) Nitrates—This test is added to comply with EP standards.
(11) Limit of glyoxal—This test is added to comply with EP stan-

dards. Technical grades of hydroxyethyl cellulose are fre-
quently treated with glyoxal to improve their processing
properties. Carry over to pharmaceutical grade materials can-
not be excluded. Glyoxal is a highly reactive impurity that
warrants limiting.

(12) Limit of ethylene oxide—This test is added to comply with EP
standards. Ethylene oxide can be a starting material in the
manufacture of hydroxyethyl cellulose and is a highly toxic
substance.

(13) Limit of 2-chloroethanol—This test is added to comply with
EP standards.

(14) Organic volatile impurities—No change.
(15) Heavy metals—No change.

(EMC: J. Lane) RTS—40798-1

Add the following:

Hydroxyethyl Cellulose

Cellulose, 2-hydroxyethyl ether [9004-62-0].

» Hydroxyethyl Cellulose is a partially O-(2-hy-

droxyethylated) cellulose.

Packaging—Preserve in well-closed containers.

Labeling—The labeling indicates the apparent viscosity, in

millipascal seconds for a 2% solution.

Identification—

A: Stir about 1 g into 100 mL of water: After about 10

minutes, dilute with water to 100 mL, and stir to dissolve.

B: To 10 mL of the solution obtained from Identifica-

tion test A, add 0.3 mL of dilute acetic acid (contains not less

than 115 g per L and not more than 125 g per L of C2H4O2)

and 2.5 mL of a 100 g per L solution of tannic acid. A yel-

lowish-white, flocculent precipitate is formed which dis-

solves in ammonia TS.

C: In a test tube about 160 mm in length, thoroughly

mix 1 g of it with 2 g of finely powdered manganese sulfate.

Introduce to a depth of 2 cm into the upper part of the tube a

strip of filter paper impregnated with a freshly prepared mix-

ture of 1 volume of a 200 g per L solution of diethanolamine

and 11 volumes of a 50 g per L solution of sodium nitroprus-

side, adjust with 1 N hydrochloric acid to a pH of about 9.8.

Insert the tube 8 cm into a silicone oil bath, and heat at 1908

to 2008. The filter paper becomes blue within 10 minutes.

Carry out a blank test.

D: Dissolve 0.2 g of it completely, without heating, in

15 mL of a 700 g per L solution of sulfuric acid. Pour the

solution with stirring into 100 mL of iced water, and dilute

with iced water to 250 mL. In a test tube, mix thoroughly

while cooling in iced water 1 mL of the solution with 8

mL of sulfuric acid, added dropwise. Heat on a water bath

for exactly 3 minutes, and immediately cool in iced water.

While the mixture is cold, carefully add 0.6 mL of Ninhy-

drin solution, and mix well. Allow to stand at 258. A pink

color is produced immediately and does not become violet

within 100 minutes.

Ninhydrin solution—Dissolve 3 g of ninhydrin in 100 mL

of a 45.5 g per L solution of sodium bisulfite.

Apparent viscosity h911i: 75% to 140% of the value is sta-

ted on the label. While stirring, introduce a quantity of the

substance to be examined equivalent to 2.00 g of the dried

substance into 50 g of water. Dilute with water to 100.0 g,

and stir to dissolve. Determine the viscosity using a rotating

viscometer at 258 and at a shear rate of 100 s–1 for substances

with an expected viscosity up to 100 mPa � s, at a shear rate

of 10 s–1 for substances with an expected viscosity between

100 mPa � s an 20,000 mPa � s and at a shear rate of 1 s–1 for

substances with an expected viscosity above 20,000 mPa � s.
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If it is impossible to obtain a shear rate of exactly 1 s–1, 10

s–1, or 100 s–1 respectively, use a rate slightly higher and a

rate slightly lower, and interpolate.

pH h791i: between 5.5 and 8.5. Use the solution obtained

from Identification test A.

Loss on drying h731i—Dry a 1.000 g sample at 1008 to

1058 for 3 hours: it loses not more than 10.0% of its weight.

Residue on ignition h281i: not more than 4.0%, determined

on a 1.0 g sample.

Chlorides—

Test solution—Disperse a quantity of the substance to be

examined equivalent to 1.0 g of the dried substance in 50

mL of water that has been previously boiled and cooled.

After 10 minutes, dilute with water to 100 mL that has been

previously boiled and cooled, and stir to dissolve. Dilute 1

mL of this solution with water to 30 mL.

Chloride standard solution (5 ppm Cl)—Immediately be-

fore use, dilute with water to 100 times its volume a solution

containing sodium chloride equivalent to 0.824 g in 1000.0

mL.

Standard solution—Mix 10 mL of Chloride standard

solution (5 ppm Cl) and 5 mL of water.

Procedure—Add 1 mL of a dilute nitric acid solution (125

g per L) to the Test solution, and pour the mixture as a single

addition into a test tube, containing 1 mL of silver nitrate

solution (17 g per L). Prepare a standard in the same man-

ner, using the Standard solution in place of the Test solution.

Examine the tubes laterally against a black background.

After standing for 5 minutes protected from light, any opa-

lescence in the Test solution is not more intense than that in

the Standard solution.

Nitrates—[NOTE—Prepare all solutions immediately before

use.]

Buffer solution—To a mixture of 50 mL of 2 N sulfuric

acid and 800 mL of water, add 135 g of potassium phos-

phate, monobasic, and dilute with water to 1000 mL.

Buffered water—Dilute 80 mL of Buffer solution with

water to 2000 mL.

Nitrate standard solution (500 ppm NO3)—Dissolve

0.8154 g of potassium nitrate in 500 mL of Buffered water,

and dilute with the same solvent to 1000.0 mL.

Test solution—Dissolve 0.50 g of the substance to be ex-

amined in Buffered water, and dilute with the same solvent

to 100.0 mL.

Reference solutions—If hydroxyethyl cellulose has an ap-

parent viscosity of 1000 mPa � s or less, dilute 10.0 mL, 20.0

mL, and 40.0 mL of Nitrate standard solution (500 ppm

NO3) to 100.0 mL with Buffered water, and mix. If hydro-

xyethyl cellulose has an apparent viscosity of more than

1000 mPa � s, dilute 1.0 mL, 2.0 mL, and 4.0 mL of Nitrate

standard solution (500 ppm NO3) with Buffered water, to

100.0 mL, and mix.

Procedure—Carry out the measurements for each solu-

tion, potentiometrically (see Titrimetry h541i), using as an

indicator, a nitrate selective electrode and a silver-silver

chloride electrode with a 0.1 M ammonium sulfate as a ref-

erence electrode. Calculate the concentration of nitrates

using a calibration curve: maximum of 3.0% (dried sub-

stance), if hydroxyethyl cellulose has an apparent viscosity

of 1000 mPa � s or less and a maximum of 0.2% (dried sub-

stance), if hydroxyethyl cellulose has an apparent viscosity

of more than 1000 mPa � s.

Limit of glyoxal—

Standard solution—In a 100 mL graduated flask, weigh a

quantity of glyoxal solution (40% (w/w)) corresponding to

0.200 g of C2H2O2, and make up with alcohol to volume.
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Immediately before use dilute the solution with the same

solvent to 100 times its volume. Immediately before use, di-

lute the solution above with alcohol to 10 times its volume.

Test solution—Introduce 1.0 g of it into a test tube with a

ground glass stopper, and add 10.0 mL of alcohol. Stopper

the tube, and stir by mechanical means for 30 minutes. Cen-

trifuge, and retain the supernatant.

Procedure—To 2 mL of the Test solution, add 5.0 mL of a

4 g per L solution of methylbenzothiazolone hydrazone

hydrochloride in an 80% (v/v) solution of glacial acetic acid

in water. Shake to homogenize. After 2 hours, the solution is

not more intensely colored than a standard prepared at the

same time and in the same manner using 2.0 mL of the Stan-

dard solution instead of the 2.0 mL of the Test solution: not

more than 20 ppm.

Limit of ethylene oxide—[NOTE—All vials must be closed

immediately with a butyl rubber membrane stopper, coated

with aluminum or polytetrafluoroethylene and secured with

an aluminum crimped cap.]

Polyethylene glycol 200 preparation—Introduce 500 mL

of polyethylene glycol 200 into a 1000 mL round-bottom

flask. Using a rotation evaporator remove any volatile com-

ponents applying for 6 hours at a temperature of 608 and in a

vacuum with a pressure of 1.5 kPa to 2.5 kPa.

Ethylene oxide stock solution—[NOTE—All operations

carried out in the preparation of these solutions must be con-

ducted in a fume-hood. The operator must protect both

hands and face by wearing polyethylene protective gloves

and an appropriate face mask. Store all solutions in an air-

tight container in a refrigerator at 48 to 8 8. Carry out all de-

terminations three times.]

Ethylene oxide solution—Weigh 1.00 g of cold Ethylene

oxide stock solution (equivalent to 2.5 mg of ethylene oxide)

into a cold flask containing 40.0 g of cold Polyethylene gly-

col 200 preparation.Mix and determine the exact mass, and

dilute to a calculated mass to obtain a solution containing 50

mg of ethylene oxide per g of solution. Weigh 10.00 g into a

flask containing about 30 mL of water, mix, and dilute with

water (10 mg per mL of ethylene oxide) to 50.0 mL. Prepare

immediately before use.

Standard preparation A—Accurately weigh, and transfer

1.00 g of the substance to be examined into an identical 5

mL vial. Add 0.2 mL of cooled Ethylene oxide solution and

0.8 mL of water. It swells in water but does not dissolve.

Standard preparation B—To 0.1 mL of Ethylene oxide

solution in a 5 mL vial add 0.1 mL of a freshly prepared

10 mg per L solution of acetaldehyde.

Test preparation—Accurately weigh and transfer 1.00 g

of the substance to be examined to a 5 mL vial (other sizes

may be used depending on the operating conditions), and

add 1 mL of water. It swells in water but does not dissolve.

Into a dry, clean test tube, cooled in a mixture of 1 part of

sodium chloride and 3 parts of crushed ice, introduce a slow

current of ethylene oxide gas, allowing condensation onto

the inner wall of the test tube. Using a glass syringe, pre-

viously cooled to –108, inject about 300 mL (corresponding

to about 0.25 g) of liquid ethylene oxide into 50 mL of Poly-

ethylene glycol 200 preparation. Determine the absorbed

quantity of ethylene oxide by weighing before and after ab-

sorption (Meo). Dilute with Polyethylene glycol 200 prepa-

ration to 100.0 mL. Mix well before use. To 10 mL of a 500

g per L suspension of magnesium chloride in ethanol, add

20.0 mL of 0.1 N alcoholic hydrochloric acid VS (dilute 5.0

mL of 1 N hydrochloric acid VS with alcohol to 500.0 mL)

in a flask. Stopper, shake to obtain a saturated solution, and

allow to stand overnight to equilibrate. Weigh 5.00 g of Eth-

ylene oxide stock solution into the flask, and allow to stand

for 30 minutes. Titrate with 0.1 N alcoholic potassium hy-

droxide VS determining the endpoint potentiometrically

(see Titrimetry h541i). Carry out a blank titration, replacing
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the substance to be examined with the same quantity of

Polyethylene glycol 200 preparation. Calculate the content

of ethylene oxide in mg per g by the formula:

((V0 – V1) 6 f 6 4.404) /m

where V0 and V1 are the volumes of alcoholic potassium hy-

droxide used respectively for the blank titration and the as-

say; f is the factor of the alcoholic potassium hydroxide

solution; and m is the mass of the sample taken (g).

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, maintained at about 2508, and a 0.32-mm 6 30-m

fused silica capillary column bonded with a 1.0-mm layer of

phase G2. The carrier gas is helium with a linear velocity of

about 20 cm/s and a split ratio of 1:20. The column tempera-

ture is maintained at 508 for the first 5 minutes after an in-

jection is made, than the temperature is increased at a rate of

308 to 2308, and maintained at 2308 for 5 minutes. The in-

jection port temperature is maintained at 1508. Static head

space conditions are used that include an equilibration tem-

perature of 708, an equilibration time of 45 minutes, and use

a pressurization time of 30 seconds. Maintain the transfer

line temperature at 758. Inject about 1.0 mL of the gaseous

phase of Standard preparation B into a suitable gas chro-

matograph, and record the chromatogram. Adjust the sensi-

tivity of the system so that the heights of the two principal

peaks in the chromatogram obtained are not less than 15%

of the full scale of the recorder. The resolution, R,between

the peaks corresponding to acetaldehyde and ethylene oxide

is at least 2.0.

Procedure—Separately inject equal volumes (1.0 mL) of

the gaseous phase of the Test preparation and Standard

preparation A into the chromatograph, record the chromato-

grams, and measure the major peaks. In the chromatogram

obtained with the Test preparation, the area of any peak cor-

responding to ethylene oxide is not greater than half the area

of the peak due to ethylene oxide in the chromatogram ob-

tained with Standard preparation A: not more than 1 ppm.

The content of ethylene oxide in ppm can be calculated by

the formula:

(AT 6 MEO 6 C) / (0.25(AR 6 MT – AT 6 MR)),

where C = CEO / (MEO 6 10), and where AT is the area of the

peak corresponding to ethylene oxide in the chromatrogram

obtained with the Test preparation; AR is the area of the peak

corresponding to ethylene oxide in the chromatogram ob-

tained with Standard preparation A; MEO is the mass of ab-

sorbed ethylene oxide (used for preparing the Ethylene

oxide solution) in g; MT is the mass of the substance to be

examined in g in the Test preparation; MR is the mass of the

substance to be examined in g in the Standard preparation

A; C is the correction factor to be determined from the for-

mula; CEO is the ethylene oxide content in mg per mL, de-

termined by titration.

Limit of 2-chloroethanol—[NOTE—All vials must be clos-

ed immediately with a butyl rubber membrane stopper,

coated with aluminum or polytetrafluoroethylene, and se-

cured with an aluminum crimped cap.]

Test preparation—Transfer 50 mg of the substance to be

examined to a 10 mL vial (other sizes maybe used depend-

ing on the operating conditions), add 2 mL of isopropyl al-

cohol. Seal the vial, and mix.

Standard preparation A—Accurately weigh and dissolve

0.125 g of 2-chloroethanol, and dilute with isopropyl alco-

hol to 50.0 mL. Dilute 1.0 mL of the solution with 2-propa-

nol to 10.0 mL.

Standard preparation B—Transfer 50 mg of it to an iden-

tical 10 mL vial, add 2 mL of Standard preparation A, seal

the flask, and mix.
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Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, maintained at about 2508, and a 0.32-mm6 50-m

fused silica capillary column bonded with a 1.2-mm layer of

phase G2. The carrier gas is helium with a linear velocity of

about 25 to 35 cm/s and a split ratio of 1:10. The column

temperature is maintained at 608 for the first 6 minutes after

an injection is made, increased from 608 to 1108 from 6 min-

utes to 16 minutes after injection, and increased from 1108

to 2308 from 16 minutes to 31 minutes after injection. The

temperature is then maintained at 2308 for 5 minutes. The

injection port temperature is maintained at 1508. Static head

space conditions are used that include an equilibration tem-

perature of 1108, an equilibration time of 20 minutes. Main-

tain the transfer line temperature at 1158.

Procedure—Separately inject about 2.0 mL of the gas-

eous phase of Standard preparation B, and the Test prepa-

ration into a suitable gas chromatograph, and record the

chromatogram. The retention time of 2-chloroethanol is

about 7.8 minutes. In the chromatogram obtained with the

Test preparation, the area of any peak corresponding to 2-

chloroethanol is not greater than 0.5 times the area of the

peak due to 2-chloroethanol in the chromatogram obtained

with Standard preparation B: not more than 10 ppm.

Heavy metals, Method II h231i: 20 mg per g.

Organic volatile impurities, Method IV h467i: meets the

requirements.

BRIEFING

Starch, NF 22 page 2939. Because monographs for Corn
Starch, Potato Starch, and Wheat Starch are being addressed for
Harmonization ADOPTION STAGE 6, the Starch monograph
is proposed for deletion, as it is no longer needed.

(EMC: J. Lane) RTS—40769-1

Delete the following:

~Starch

Starch.
Starch [9005-25-8].

» Starch consists of the granules separated from the
mature grain of corn [Zea mays Linné (Fam. Grami-
neae)] or of wheat [Triticum aestivum Linné (Fam.
Gramineae)], or from tubers of the potato [Solanum tu-
berosum Linné (Fam. Solanaceae)].

NOTE—Starches obtained from different botanical
sources may not have identical properties with respect
to their use for specific pharmaceutical purposes, e.g.,
as a tablet-disintegrating agent. Therefore, types of
starch should not be interchanged unless performance
equivalency has been ascertained.

Packaging and storage—Preserve in well-closed containers.

Labeling—Label it to indicate the botanical source from which it
was derived.

Botanic characteristics—
Corn starch—Polygonal, rounded or spheroidal granules up to

about 35 mm in diameter and usually having a circular or sev-
eral-rayed central cleft.

Wheat starch—Two distinct types of granules are simple lenticu-
lar large granules 20 to 25 mm or up to 50 mm in diameter, and
small spherical granules 5 to 10 mm in diameter. Striations are
faintly marked and concentric.

Potato starch—Simple granules, irregularly ovoid or spherical,
30 to 100 mm in diameter, and subspherical granules 10 to 35 mm in
diameter. Striations are well marked and concentric.

Identification—
A: Prepare a smooth mixture of 1 g of it with 2 mL of cold

water, stir it into 15 mL of boiling water, boil gently for 2 minutes,
and cool: the product is a translucent, whitish jelly.

B: Awater slurry of it is colored reddish violet to deep blue by
iodine TS.

Microbial limits h61i—It meets the requirements of the tests for
absence of Salmonella species and Escherichia coli.
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pH h791i—Prepare a slurry by weighing 20.0 g + 100 mg of
Starch, transferring to a suitable nonmetallic container, and adding
100 mL of water. Agitate continuously at a moderate rate for 5 min-
utes, then stop agitation, and immediately determine the pH to the
nearest 0.1 unit: the pH, determined potentiometrically, is between
4.5 and 7.0 for Corn starch and Wheat starch, and is between 5.0
and 8.0 for Potato starch.

Loss on drying h731i—Dry it at 1208 for 4 hours: it loses not more
than 14.0% of its weight.

Residue on ignition h281i: not more than 0.5%, determined on a
2.0-g test specimen.

Iron h241i—Dissolve the residue obtained in the test for Residue
on ignition in 8 mL of hydrochloric acid with the aid of gentle heat-
ing, dilute with water to 100 mL, and mix. Dilute 25 mL of this
solution with water to 47 mL: the limit is 0.002%.

Oxidizing substances—Transfer 4.0 g to a glass-stoppered, 125-
mL conical flask, and add 50.0 mL of water. Insert the stopper, and
swirl for 5 minutes. Decant into a glass-stoppered, 50-mL centri-
fuge tube, and centifuge to clarify. Transfer 30.0 mL of clear super-
natant liquid to a glass-stoppered, 125-mL conical flask. Add 1 mL
of glacial acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert
the stopper, swirl, and allow to stand for 25 to 30 minutes in the
dark. Add 1 mL of starch TS, and titrate with 0.002 N sodium thio-
sulfate VS to the disappearance of the starch-iodine color. Perform
a blank determination, and make any necessary correction. Each
mL of 0.002 N sodium thiosulfate is equivalent to 34 mg of oxidant,
calculated as hydrogen peroxide. Not more than 1.4 mL of 0.002 N
sodium thiosulfate is required (0.002%).

Sulfur dioxide—Mix 20 g with 200 mL of water until a smooth
suspension is obtained, and filter. To 100 mL of the clear filtrate
add 3 mL of starch TS, and titrate with 0.010 N iodine

&0.01 N iodine VS&1S (NF22)

to the first permanent blue color: not more than 2.7 mL is con-
sumed (0.008%).

Organic volatile impurities, Method IV h467i: meets the requir-
ements.

~NF23

BRIEFING

Corn Starch, page 882 of PF 28(3) [May–June 2002]. The
United States Pharmacopeia is the coordinating pharmacopeia for
the international harmonization of the compendial standards for the
Corn Starchmonograph, as part of the process of international har-
monization of monographs and general analytical methods of the
European, Japanese, and United States pharmacopeias. The fol-
lowing monograph, which represents the ADOPTION STAGE
6 document, is based on the corresponding monograph for Starch
that was prepared by the United States Pharmacopeia. The USP
draft was based in part on comments from the Japanese Pharmaco-
poeia and the European Pharmacopoeia in response to the Provi-
sional Harmonized Text Stage 5A and 5B drafts prepared by USP.
The current NF monograph for Starch will be proposed for dele-
tion, to be replaced by new monographs for Corn Starch, Potato
Starch, and Wheat Starch.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Identification B + + +

Identification C + + +

pH + + +

Loss on drying + + +

Residue on ignition + + +

Limit of iron + + +

Limit of oxidizing
substances

+ + +

Sulfur dioxide
determination

+ + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Microbial contamina-

tion, Storage, Labeling.
Specific local attributes: Foreign matter (EP).
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Differences between the International Harmonization Adoption

Stage 6 document for Corn Starch and the current NF Starch mono-
graph include the following:
(1) Definition—Changed to include only Corn Starch, as to con-

form to the individual monograph for Corn Starch.
(2) Identification test C—The test is modified to use 1 mL of mu-

cilage, instead of 10 mL, and a new, less concentrated test
solution is added.

(3) Packaging—No change.
(4) Labeling—A requirement that the label indicate where it is in-

tended for use in preparing Absorbable Dusting Powder is
added to ensure that microbial limits are met.

(5) Botanical characteristics—This test has been modified and
moved to the Identification section.

(6) Identification—A microscopic test is added that is similar to
the Botanical characteristics section. The other two tests are
modified slightly for clarification.

(7) Microbial limits—The revised limit for the total combined
molds and yeasts count in the test is based on comments re-
ceived. The addition of the requirements for Absorbable Dust-
ing Powder are based on specific microbial requirements for
Absorbable Dusting Powder.

(8) pH—The lower limit is expanded in order to conform with EP
standards.

(9) Loss on drying—The revised test conditions reportedly corre-
spond to ISO 1666 and are preferred by users of starches be-
cause of reduced testing time.

(10) Residue on ignition—The standard for this test is increased
from 0.5% to 0.6% in order to conform with EP standards.

(11) Limit of iron—The test procedure is changed in order to con-
form to EP standards.

(12) Limit of oxidizing substances—No change.
(13) Limit of sulfur dioxide—The change in the standard reflects

the corresponding limits proposed by the EC food laws.
(14) Organic volatile impurities—This test is deleted, as it is not

necessary.

(EMC: J. Lane) RTS—40773-4
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Add the following:

~Corn Starch

» Corn Starch consists of the starch granules sepa-

rated from the mature grain of corn [Zea mays

Linné (Fam. Gramineae)].

Packaging and storage—Preserve in well-closed con-

tainers.

Labeling—Where Corn Starch is intended for use in prepar-

ing Absorbable Dusting Powder, it is so labeled and the la-

bel states that it must be subjected to further processing

during the preparation of Absorbable Dusting Powder.

Identification—

A: Under a microscope, using not less than 206 mag-

nification and using a mixture of glycerin and water (1:1) as

a mounting agent, it appears as either angular polyhedral

granules of irregular sizes with diameters ranging from

about 2 mm to about 23 mm or as rounded or spheroidal

granules of irregular sizes with diameters ranging from

about 25 mm to about 35 mm. The central hilum consists

of a distinct cavity or two- to five-rayed cleft, and there

are no concentric striations. Between crossed nicol prisms,

the starch granules show a distinct black cross intersecting at

the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 min-

ute, and cool: a thin, cloudy mucilage is formed.

C: To 10 mL of the mucilage obtained in Identification

test B, add 0.04 mL of iodine and potassium iodide TS: an

orange-red to dark blue color is produced, which disappears

on heating.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of Iodine solution: an orange-red to dark

blue color is produced, which disappears on heating.

Iodine solution—Dissolve 12.7 g of iodine and 20 g of

potassium iodide in water, and dilute with water to 1000.0

mL. To 10.0 mL of this solution, add 0.6 g of potassium io-

dide, and dilute with water to 100.0 mL. Prepare immedi-

ately before use.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 103 per g, the total combined molds

and yeasts count does not exceed 100 102 per g, and it meets

the requirements of the test for the absence of Escherichia

coli. Where it is intended for use in preparing Absorbable

Dusting Powder, it also meets the requirements of the tests

for absence of Staphylococcus aureus and Pseudomonas

aeruginosa.

pH h791i—Prepare a slurry by weighing 5.0 g of Corn

Starch, transferring to a suitable nonmetallic container,

and adding 25.0 mL of freshly boiled and cooled water. Agi-

tate continuously at a moderate rate for 1 minute. Stop the

agitation, and allow to stand for 15 minutes. Determine the

pH to the nearest 0.1 unit: the pH, determined potentiome-

trically, is between 4.0 and 7.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 15.0% of its

weight.

Residue on ignition h281i: not more than 0.6%, determined

on a 1.0-g test specimen. Ignition temperature 600 + 508.

Limit of iron—Shake 1.5 g of Corn Starch with 15 mL of 2

N hydrochloric acid, and filter. Transfer 10 mL of the filtrate

to a test tube, add 2 mL of citric acid solution (2 in 10), 0.1

mL of thioglycolic acid, and mix. Add 10 N ammonium hy-

droxide until the solution is distinctly alkaline to litmus, di-

lute with water to 20 mL, and mix (Test Solution). Prepare a

Standard Iron Solution containing the equivalent of 10 mg of

iron per mL as directed under Iron h241i. Immediately be-

fore use, quantitatively dilute an accurately measured vol-

ume of this solution with water to obtain a Diluted
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Standard Iron Solution containing the equivalent of 1 mg of

iron per mL. Prepare the Standard Solution by transferring

10 mL of the Diluted Standard Iron Solution to a test tube

and proceeding in the same manner as directed for the prep-

aration of the Test Solution, beginning with ‘‘add 2 mL of

citric acid solution (2 in 10).’’ After 5 minutes, any pink col-

or in the Test Solution is not more intense than that in the

Standard Solution, corresponding to a limit of 10 mg of iron

per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant to a

glass-stoppered, 125-mL conical flask. Add 1 mL of glacial

acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert the

stopper, swirl, and allow to stand for 25 to 30 minutes in the

dark. Add 1 mL of starch TS, and titrate with 0.002 N so-

dium thiosulfate VS to the disappearance of the starch-io-

dine color. Perform a blank determination, and make any

necessary correction. Each mL of 0.002 N sodium thiosul-

fate is equivalent to 34 mg of oxidant, calculated as hydro-

gen peroxide. Not more than 1.4 mL of 0.002 N sodium

thiosulfate is required (20 mg per g, calculated as H2O2).

Limit of sulfur dioxide—Not more than 50 mg per g.

Reagents—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100 + 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01 N sodium hy-

droxide. Do not exceed the endpoint.

Apparatus—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. The apparatus consists essentially of a 500-

mL three-neck, round-bottom, boiling flask, a separatory

funnel having a capacity of 100 mL or greater, a gas inlet

tube of sufficient length to permit introduction of the carbon

dioxide within 2.5 cm of the bottom of the boiling flask, a

reflux condenser having a jacket length of 200 mm, and a

delivery tube connecting the upper end of the reflux conden-

ser to the bottom of a receiving test tube. Apply a thin film

of stopcock grease to the sealing surfaces of all of the joints

except the joint between the separatory funnel and the boil-

ing flask, and clamp the joints to ensure tightness.

Procedure—Add 150 mL of water to the boiling flask.

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100 + 5 mL per minute

through the Apparatus. Start the condenser coolant flow.

Add 10 mL of Hydrogen peroxide solution to a receiving

test tube. After 15 minutes, without interrupting the flow

of carbon dioxide, remove the separatory funnel from the

boiling flask, and transfer 25.0 g of test specimen into the

boiling flask with the aid of 100 mL of water. Apply stop-

cock grease to the outer joint of the separatory funnel, and

replace the separatory funnel in the boiling flask. Close the

stopcock of the separatory funnel, and add 80 mL of 2 N

hydrochloric acid to the separatory funnel. Open the stop-

cock of the separatory funnel to permit the hydrochloric acid
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solution to flow into the boiling flask, guarding against the

escape of sulfur dioxide into the separatory funnel by clos-

ing the stopcock before the last few mL of hydrochloric acid

drain out. Position the Apparatus in a water bath, and Boil

the mixture for 1 hour. Remove the receiving test tube, and

transfer its contents to a 200-mL wide-necked, conical flask.

Rinse the receiving test tube with a small portion of water,

add the rinsing to the 200-mL conical flask, and mix. Heat

on a water bath for 15 minutes, and allow to cool. Add 0.1

mL of Bromophenol blue indicator solution, and titrate the

contents with 0.1 N sodium hydroxide VS until the color

changes from yellow to violet-blue, with the color change

lasting for at least 20 seconds. Perform a blank determina-

tion, and make any necessary correction (see Titrimetry

h541i). Calculate the content, in mg per g, of sulfur dioxide

in the test specimen taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide; V is the volume, in mL, of titrant consumed; N is the

normality of the titrant; and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.
~NF23

BRIEFING

Potato Starch, page 885 of PF 28(3) [May–June 2002]. The
European Pharmacopoeia is the coordinating pharmacopeia for
the international harmonization of the compendial standards for
the Potato Starch monograph, as part of the process of interna-
tional harmonization of monographs and general analytical meth-
ods of the European, Japanese, and United States pharmacopeias.
The following monograph represents the ADOPTION STAGE 6
document. The EP draft was based in part on comments from the
Japanese Pharmacopoeia and the United States Pharmacopeia in
response to the Provisional Harmonized Text Stage 5A and 5B
drafts prepared by EP. The current NF monograph for Starch will
be proposed for deletion, to be replaced by Corn Starch, Potato
Starch, and Wheat Starch.

Pharmacopeial Discussion Group Sign-Off
Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Identification B + + +

Identification C + + +

pH + + +

Iron + + +

Oxidizing substances + + +

Sulfur dioxide + + +

Loss on drying + + +

Sulphated ash + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Microbial contamina-

tion, Storage.
Specific local attributes: Foreign matter (EP).
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.

Differences between the International Harmonization Adoption
Stage 6 document for Potato Starch and the current NF Starch
monograph include the following:
(1) Definition—Changed to include only Potato Starch, as to con-

form to the individual monograph for Potato Starch.
(2) Packaging—No change.
(3) Labeling—Deleted.
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(4) Botanical characteristics—This test has been modified and
moved to the Identification section.

(5) Identification—A microscopic test is added that is similar to
the Botanical characteristics section. The other two tests are
modified slightly for clarification.

(6) Microbial limits—The revised limit for the total combined
molds and yeasts count in the test is based on comments re-
ceived.

(7) pH—No change.
(8) Loss on drying—The revised test conditions reportedly corre-

spond to ISO 1666 and are preferred by users of starches be-
cause of reduced testing time.

(9) Residue on ignition—The standard for this test is increased
from 0.5% to 0.6% in order to conform with EP standards.

(10) Limit of iron—The test procedure is changed in order to con-
form to EP standards.

(11) Limit of oxidizing substances—No change.
(12) Limit of sulfur dioxide—The change in the standard reflects

the corresponding limits proposed by the EC food laws.
(13) Organic volatile impurities—This test is deleted because it is

unnecessary.

(EMC: J. Lane) RTS—40773-6

Add the following:

~Potato Starch

» Potato Starch is obtained from the tuber of So-

lanum tuberosum L.

Packaging and storage—Preserve in well-closed con-

tainers.

Identification—

A: Under a microscope, using a mixture of glycerin and

water (1:1) as a mounting agent, it presents granules, either

irregularly shaped, ovoid, or pear-shaped, usually 30 mm to

100 mm in size, but occasionally exceeding 100 mm, or

rounded, 10 mm to 35 mm in size. There are occasional com-

pound granules having two or four components. The ovoid

and pear-shaped granules have an eccentric hilum and the

rounded granules acentric or slightly eccentric hilum. All

granules show clearly visible concentric striations. Between

crossed nicol prisms, the granules show a distinct black

cross intersecting at the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 min-

ute, and cool: a thin, cloudy mucilage is formed.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of iodine and potassium iodide TS: a

dark blue color is produced, which disappears on heating.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 103 per g, the total combined molds

and yeasts count does not exceed 100 102 per g, and it meets

the requirements of the test for the absence of Escherichia

coli.

pH h791i—Prepare a slurry by weighing 5.0 g of Potato

Starch, transferring to a suitable nonmetallic container,

and adding 25.0 mL of freshly boiled and cooled water. Agi-

tate continuously at a moderate rate for 1 minute. Stop the

agitation, and allow to stand for 15 minutes. Determine the

pH to the nearest 0.1 unit: the pH, determined potentiome-

trically, is between 5.0 and 8.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 20.0% of its

weight.

Residue on ignition h281i: not more than 0.6%, determined

on a 1.0-g test specimen. Ignition temperature 600 + 508.

Limit of iron—Shake 1.5 g of Potato Starch with 15 mL of

2 N hydrochloric acid, and filter. Transfer 10 mL of the fil-

trate to a test tube, add 2 mL of citric acid solution (2 in 10),

0.1 mL of thioglycolic acid, and mix. Add 10 N ammonium

hydroxide until the solution is distinctly alkaline to litmus,

dilute with water to 20 mL, and mix (Test Solution). Prepare

a Standard Iron Solution containing the equivalent of 10 mg

of iron per mL as directed under Iron h241i. Immediately

before use, quantitatively dilute an accurately measured vol-

ume of this solution with water to obtain a Diluted Standard

Iron Solution containing the equivalent of 1 mg of iron per

mL. Prepare the Standard Solution by transferring 10 mL of

the Diluted Standard Iron Solution to a test tube and pro-

ceeding in the same manner as directed for the preparation

of the Test Solution, beginning with ‘‘add 2 mL of citric acid
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solution (2 in 10).’’ After 5 minutes, any pink color in the

Test Solution is not more intense than that in the Standard

Solution, corresponding to a limit of 10 mg of iron per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant to a

glass-stoppered, 125-mL conical flask. Add 1 mL of glacial

acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert the

stopper, swirl, and allow to stand for 25 to 30 minutes in the

dark. Add 1 mL of starch TS, and titrate with 0.002 N so-

dium thiosulfate VS to the disappearance of the starch-io-

dine color. Perform a blank determination, and make any

necessary correction. Each mL of 0.002 N sodium thiosul-

fate is equivalent to 34 mg of oxidant, calculated as hydro-

gen peroxide. Not more than 1.4 mL of 0.002 N sodium

thiosulfate is required (20 mg per g, calculated as H2O2).

Limit of sulfur dioxide: not more than 50 mg per g.

Reagents—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100 + 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01 N sodium hy-

droxide. Do not exceed the endpoint.

Apparatus—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. The apparatus consists essentially of a 500-

mL three-neck, round-bottom boiling flask, a separatory

funnel having a capacity of 100 mL or greater, a gas inlet

tube of sufficient length to permit introduction of the carbon

dioxide within 2.5 cm of the bottom of the boiling flask, a

reflux condenser having a jacket length of 200 mm, and a

delivery tube connecting the upper end of the reflux conden-

ser to the bottom of a receiving test tube. Apply a thin film

of stopcock grease to the sealing surfaces of all of the joints

except the joint between the separatory funnel and the boil-

ing flask, and clamp the joints to ensure tightness.

Procedure—Add 150 mL of water to the boiling flask.

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100 + 5 mL per minute

through the Apparatus. Start the condenser coolant flow.

Add 10 mL of Hydrogen peroxide solution to a receiving

test tube. After 15 minutes, without interrupting the flow

of carbon dioxide, remove the separatory funnel from the

boiling flask, and transfer 25.0 g of test specimen into the

boiling flask with the aid of 100 mL of water. Apply stop-

cock grease to the outer joint of the separatory funnel, and

replace the separatory funnel in the boiling flask. Close the

stopcock of the separatory funnel, and add 80 mL of 2 N

hydrochloric acid to the separatory funnel. Open the stop-

cock of the separatory funnel to permit the hydrochloric acid

solution to flow into the boiling flask, guarding against the

escape of sulfur dioxide into the separatory funnel by clos-

ing the stopcock before the last few mL of hydrochloric acid

drain out. Position the Apparatus in a water bath, and Boil

the mixture for 1 hour. Remove the receiving test tube, and

transfer its contents to a 200-mL wide-necked, conical flask.

Rinse the receiving test tube with a small portion of water,

add the rinsing to the 200-mL conical flask, and mix. Heat

on a water bath for 15 minutes, and allow to cool. Add 0.1

mL of Bromophenol blue indicator solution, and titrate the
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contents with 0.1 N sodium hydroxide VS until the color

changes from yellow to violet-blue, with the color change

lasting for at least 20 seconds. Perform a blank determina-

tion, and make any necessary correction (see Titrimetry

h541i). Calculate the content, in mg per g, of sulfur dioxide

in the test specimen taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide; V is the volume, in mL, of titrant consumed; N is the

normality of the titrant; and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.
~NF23

BRIEFING

Rice Starch. The European Pharmacopoeia is the coordinating
pharmacopeia for the international harmonization of the compen-
dial standards for the Rice Starchmonograph, as part of the process
of international harmonization of monographs and general analy-
tical methods of the European, Japanese, and United States phar-
macopeias. The following monograph, which represents the
revised OFFICIAL INQUIRY STAGE 4 document, is based in
part on comments from the Japanese Pharmacopoeia and the Uni-
ted States Pharmacopeia in response to the Provisional Harmo-
nized Text Stage 5A and 5B drafts. The text presented is similar
to the harmonization drafts for Corn, Wheat, and Potato Starch that
appear in this issue of Pharmacopeial Forum.

(EMC: J. Lane) RTS—40773-3

Add the following:

Rice Starch

» Rice Starch is obtained from the caryopsis of

Oryza sativa L.

Packaging—Preserve in well-closed containers.

Identification—

A: Examined under a microscope using a mixture of

equal volumes of glycerin and water, it presents polyhedral,

simple grains 1 mm to 10 mm, mostly 4 mm to 6 mm, in size.

These simple grains often gather in ellipsoidal, compound

grains 50 mm to 100 mm in diameter. The granules have a

poorly visible central hilum and there are no concentric

striations. Between crossed nicol prisms, the starch granules

show a distinct black cross intersecting at the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 min-

ute, and cool: a thin, cloudy mucilage is formed.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of Iodine and potassium iodide solu-

tion: an orange-red to dark blue color is produced, which

disappears on heating.

Iodine and potassium iodide solution—To 10.0 mL of

0.05 M iodine, add 0.6 g of potassium iodide and dilute to

100.0 mL with water. Prepare immediately before use.

Microbial limits h61i—The total aerobic microbial count

does not exceed 103 cfu per g, the total combined molds

and yeasts count does not exceed 102 cfu per g, and it meets

the requirements of the test for the absence of Escherichia

coli.

pH h791i—Prepare a slurry by weighing 5.0 g of Rice

Starch, transferring to a suitable nonmetallic container,

and adding 25.0 mL of freshly boiled and cooled water. Agi-

tate continuously at a moderate rate for 1 minute. Stop the

agitation and allow to stand for 15 minutes. Determine the

pH to the nearest 0.1 unit: the pH, determined potentiome-

trically, is between 5.0 and 8.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 15.0% of its

weight.

Residue on ignition h281i: not more than 0.6%, determined

on a 1.0-g test specimen.
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Foreign matter—Examine under a microscope using a

mixture of equal volumes of glycerin and water: not more

than traces of matter other than starch granules are present.

No starch grains of any other origin are present.

Limit of iron—Shake 1.5 g of Rice Starch with 15 mL of 2

N hydrochloric acid, and filter. Transfer 10 mL of the filtrate

to a test tube, add 2 mL of citric acid solution (2 in 10), 0.1

mL of thioglycolic acid, and mix. Add 10 N ammonium hy-

droxide until the solution is distinctly alkaline to litmus, di-

lute with water to 20 mL, and mix (Test Solution). Prepare a

Standard Iron Solution containing the equivalent of 10 mg of

iron per mL as directed under Iron h241i. Immediately be-

fore use, dilute an accurately measured volume of this solu-

tion quantitatively with water to obtain a Diluted Standard

Iron Solution containing the equivalent of 1 mg of iron per

mL. Prepare the Standard Solution by transferring 10 mL of

the Diluted Standard Iron Solution to a test tube and pro-

ceeding in the same manner as directed for the preparation

of the Test solution, beginning with ‘‘add 2 mL of citric acid

solution (2 in 10).’’ After 5 minutes, any pink color in the

Test Solution is not more intense than that in the Standard

Solution, corresponding to a limit of 10 mg of iron per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant liquid to

a glass-stoppered, 125-mL conical flask. Add 1 mL of gla-

cial acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert

the stopper, swirl, and allow to stand for 25 to 30 minutes in

the dark. Add 1 mL of starch TS, and titrate with 0.002 N

sodium thiosulfate VS to the disappearance of the starch-io-

dine color. Perform a blank determination, and make any

necessary correction. Each mL of 0.002 N sodium thiosul-

fate VS is equivalent to 34 mg of oxidant, calculated as hy-

drogen peroxide. Not more than 1.4 mL of 0.002 N sodium

thiosulfate VS is required (20 mg per g, calculated as H2O2).

Limit of sulfur dioxide—Not more than 50 mg per g.

Reagents—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100 + 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01 N sodium hy-

droxide. Do not exceed the endpoint.

Apparatus—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. A suitable apparatus for sulfur dioxide de-

termination is shown in the accompanying diagram (Figure

1). The apparatus consists essentially of a 500-mL three-

neck, round-bottom, boiling flask, A, a separatory funnel,

B, having a capacity of 100 mL or greater, a gas inlet tube,

of sufficient length to permit introduction of the carbon di-

oxide within 2.5 cm of the bottom of the boiling flask, a re-

flux condenser, C, having a jacket length of 200 mm, and a

delivery tube, E, connecting the upper end of the reflux con-

denser to the bottom of a receiving test tube, D. Apply a thin

film of stopcock grease to the sealing surfaces of all of the

joints except the joint between the separatory funnel and the

boiling flask, and clamp the joints to ensure tightness.
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Fig. 1.

Procedure—Add 150 mL of water to the boiling flask (A).

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100 + 5 mL per minute

through the Apparatus. Start the condenser coolant flow. To

10 mL of Hydrogen peroxide solution, add 0.15 mL of Bro-

mophenol blue indicator solution. Add 0.1 N sodium hy-

droxide until a violet-blue color is obtained, without

exceeding the end-point. Place the solution in the test tube

(D). After 15 minutes, without interrupting the flow of car-

bon dioxide, remove the separatory funnel (B) from the boil-

ing flask and transfer 25.0 g of test specimen into the boiling

flask with the aid of 100 mL of water. Apply stopcock

grease to the outer joint of the separatory funnel, and replace

the separatory funnel in the boiling flask. Close the stopcock

of the separatory funnel, and add 80 mL of 2 N hydrochloric

acid to the separatory funnel. Open the stopcock of the sepa-

ratory funnel to permit the hydrochloric acid solution to

flow into the boiling flask. Boil the mixture for 1 hour. Open

the stopcock of the funnel and stop the flow of carbon diox-

ide and also the heating and the cooling water. Remove the

receiving test tube, and transfer its contents to a 200-mL

wide-necked, conical flask. Rinse the receiving test tube

with a small portion of water, add the rinsing to the 200-

mL conical flask, and mix. Heat on a water bath for 15 min-

utes and allow to cool. Add 0.1 mL of Bromophenol blue

indicator solution, and titrate the contents with 0.1 N so-

dium hydroxide VS until the color changes from yellow

to violet-blue. Perform a blank determination and make

any necessary correction (see Titrimetry h541i). Calculate

the content, in mg per g, of sulfur dioxide in the test speci-

men taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide, V is the volume, in mL, of titrant consumed, N is the

normality of the titrant, and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.

BRIEFING

Wheat Starch, page 888 of PF 28(3) [May–June 2002]. The
European Pharmacopoeia is the coordinating pharmacopeia for
the international harmonization of the compendial standards for
theWheat Starchmonograph, as part of the process of international
harmonization of monographs and general analytical methods of
the European, Japanese, and United States pharmacopeias. The fol-
lowing monograph represents the ADOPTION STAGE 6 docu-
ment. The EP draft was based in part on comments from the
Japanese Pharmacopoeia and the United States Pharmacopeia in
response to the Provisional Harmonized Text Stage 5A and 5B
drafts prepared by EP. The current NF monograph for Starch will
be proposed for deletion, to be replaced by Corn Starch, Potato
Starch, and Wheat Starch.
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Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Identification B + + +

Identification C + + +

pH + + +

Iron + + +

Total protein + – +

Oxidizing substances + + +

Sulfur dioxide + + +

Loss on drying + + +

Sulphated ash + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Microbial contamina-

tion, Storage.
Specific local attributes: Foreign matter (EP).
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Differences between the International Harmonization Adoption

Stage 6 document for Wheat Starch and the current NF Starch
monograph include the following:
(1) Definition—Changed to include onlyWheat Starch, as to con-

form to the individual monograph for Wheat Starch.
(2) Packaging—No change.
(3) Labeling—Deleted.
(4) Identification test C—The iodine test solution preparation is

added.
(5) Botanical characteristics—This test has been modified and

moved to the Identification section.
(6) Identification—A microscopic test is added that is similar to

the Botanical characteristics section. The other two tests are
modified slightly for clarification.

(7) Microbial limits—The revised limit for the total combined
molds and yeasts count in the test is based on comments re-
ceived.

(8) pH—No change.
(9) Loss on drying—The revised test conditions reportedly corre-

spond to ISO 1666 and are preferred by users of starches be-
cause of reduced testing time.

(10) Residue on ignition—The standard for this test is increased
from 0.5% to 0.6% in order to conform with EP standards.

(11) Total Protein—This test is added to conform with EP.
(12) Limit of iron—The test procedure is changed in order to con-

form to EP standards.
(13) Limit of oxidizing substances—No change.
(14) Limit of sulfur dioxide—The change in the standard reflects

the corresponding limits proposed by the EC food laws.
(15) Organic volatile impurities—This test is deleted, as it is not

necessary.

(EMC: J. Lane) RTS—40773-2

Add the following:

~Wheat Starch

» Wheat Starch is obtained from the caryopsis of

Triticum aestivum L. (T. vulgare Vill.).

Packaging and storage—Preserve in well-closed con-

tainers.

Identification—

A: Under a microscope, using a mixture of glycerin and

water (1:1) as a mounting agent, it presents large and small

granules, and very rarely, intermediate sizes. The large gran-

ules, usually 10 mm to 60 mm in diameter, are discoid or,

more rarely, reniform when seen face-on. The central hilum

and striations are invisible or barely visible and the granules

sometimes show cracks on the edges. Seen in profile, the

granules are elliptical and fusiform and the hilum appears

as a slit along the main axis. The small granules, rounded

or polyhedral, are 2 mm to 10 mm in diameter. Between

crossed nicol prisms, the granules show a distinct black

cross intersecting at the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 min-

ute, and cool: a thin, cloudy mucilage is formed.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of iodine and potassium iodide TS: a

dark blue color is produced, which disappears on heating.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of Iodine solution: an orange-red to dark

blue color is produced, which disappears on heating.
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Iodine solution—Dissolve 12.7 g of iodine and 20 g of

potassium iodide in water, and dilute with water to 1000.0

mL. To 10.0 mL of this solution, add 0.6 g of potassium io-

dide, and dilute with water to 100.0 mL. Prepare immedi-

ately before use.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 103 per g, the total combined molds

and yeasts count does not exceed 100 102 per g, and it meets

the requirements of the test for the absence of Escherichia

coli.

pH h791i—Prepare a slurry by weighing 5.0 g of Wheat

Starch, transferring to a suitable nonmetallic container,

and adding 25.0 mL of freshly boiled and cooled water. Agi-

tate continuously at a moderate rate for 1 minute. Stop the

agitation, and allow to stand for 15 minutes. Determine the

pH to the nearest 0.1 unit: the pH, determined potentiome-

trically, is between 4.5 and 7.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 15.0% of its

weight.

Residue on ignition h281i: not more than 0.6%, determined

on a 1.0-g test specimen. Ignition temperature 600 + 508.

Total protein: not more than 0.3% of total protein (corre-

sponding to 0.048% N2, conversion factor: 6.25).

Procedure—Accurately weigh 6.0 g of test substance con-

taining about 2 mg of nitrogen, transfer to a combustion

flask, and add 4 g of a powdered mixture of 100 g of potas-

sium sulfate, 5 g of cupric sulfate, and 2.5 g of selenium, and

three glass beads. Wash any adhering particles from the

neck into the flask with 5 mL of sulfuric acid, allowing it

to run down the sides of the flask, and mix the contents

by rotation. Close the mouth of the flask loosely, for exam-

ple by means of a glass bulb with a short stem, to avoid ex-

cessive loss of sulfuric acid. Heat gradually at first, then

increase the temperature until there is vigorous boiling with

condensation of sulfuric acid in the neck of the flask; pre-

cautions should be taken to prevent the upper part of the

flask from becoming overheated. Continue the heating for

30 minutes, unless otherwise prescribed. Cool, dissolve

the solid material by cautiously adding to the mixture 25

mL of water, cool again, and place in a steam distillation

apparatus. Add 30 mL of sodium hydroxide solution (42

in 100), and distil immediately by passing steam through

the mixture. Collect about 40 mL of distillate in 20.0 mL

of 0.01 N hydrochloric acid and enough water to cover

the tip of the condenser. Towards the end of the distillation,

lower the receiver so that the tip of the condenser is above

the surface of the acid. Take precautions to prevent any

water on the outer surface of the condenser from reaching

the contents of the receiver. Titrate the distillate with 0.01

N sodium hydroxide, using methyl purple TS as indicator

(n1 mL of 0.01 N sodium hydroxide).

Repeat the test using about 50 mg of glucose in place of

the substance to be examined (n2 mL of 0.01 N sodium hy-

droxide).

Content of nitrogen = (0.01401 (n2 – n1)) / m,

where m is the amount of test substance weighed, in g.

Limit of iron—Shake 1.5 g of Wheat Starch with 15 mL of

2 N hydrochloric acid, and filter. Transfer 10 mL of the fil-

trate to a test tube, add 2 mL of citric acid solution (2 in 10),

0.1 mL of thioglycolic acid, and mix. Add 10 N ammonium

hydroxide until the solution is distinctly alkaline to litmus,

dilute with water to 20 mL, and mix (Test Solution). Prepare

a Standard Iron Solution containing the equivalent of 10 mg

of iron per mL as directed under Iron h241i. Immediately

before use, quantitatively dilute an accurately measured vol-

ume of this solution with water to obtain a Diluted Standard

Iron Solution containing the equivalent of 1 mg of iron per

mL. Prepare the Standard Solution by transferring 10 mL of

the Diluted Standard Iron Solution to a test tube and pro-

Pharmacopeial Forum
Vol. 30(2) [Mar.–Apr. 2004] HARMONIZATION 725

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

H
arm

onization



ceeding in the same manner as directed for the preparation

of the Test Solution, beginning with ‘‘add 2 mL of citric acid

solution (2 in 10).’’ After 5 minutes, any pink color in the

Test Solution is not more intense than that in the Standard

Solution, corresponding to a limit of 10 mg of iron per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant to a

glass-stoppered, 125-mL conical flask. Add 1 mL of glacial

acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert the

stopper, swirl, and allow to stand for 25 to 30 minutes in the

dark. Add 1 mL of starch TS, and titrate with 0.002 N so-

dium thiosulfate VS to the disappearance of the starch-io-

dine color. Perform a blank determination, and make any

necessary correction. Each mL of 0.002 N sodium thiosul-

fate is equivalent to 34 mg of oxidant, calculated as hydro-

gen peroxide. Not more than 1.4 mL of 0.002 N sodium

thiosulfate is required (20 mg per g, calculated as H2O2).

Limit of sulfur dioxide: not more than 50 mg per g.

Reagents—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100 + 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01 N sodium hy-

droxide. Do not exceed the endpoint.

Apparatus—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. The apparatus consists essentially of a 500-

mL three-neck, round-bottom, boiling flask, a separatory

funnel having a capacity of 100 mL or greater, a gas inlet

tube of sufficient length to permit introduction of the carbon

dioxide within 2.5 cm of the bottom of the boiling flask, a

reflux condenser having a jacket length of 200 mm, and a

delivery tube connecting the upper end of the reflux conden-

ser to the bottom of a receiving test tube. Apply a thin film

of stopcock grease to the sealing surfaces of all of the joints

except the joint between the separatory funnel and the boil-

ing flask, and clamp the joints to ensure tightness.

Procedure—Add 150 mL of water to the boiling flask.

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100 + 5 mL per minute

through the Apparatus. Start the condenser coolant flow.

Add 10 mL of Hydrogen peroxide solution to a receiving

test tube. After 15 minutes, without interrupting the flow

of carbon dioxide, remove the separatory funnel from the

boiling flask, and transfer 25.0 g of test specimen into the

boiling flask with the aid of 100 mL of water. Apply stop-

cock grease to the outer joint of the separatory funnel, and

replace the separatory funnel in the boiling flask. Close the

stopcock of the separatory funnel, and add 80 mL of 2 N

hydrochloric acid to the separatory funnel. Open the stop-

cock of the separatory funnel to permit the hydrochloric acid

solution to flow into the boiling flask, guarding against the

escape of sulfur dioxide into the separatory funnel by clos-

ing the stopcock before the last few mL of hydrochloric acid

drain out. Position the Apparatus in a water bath, and Boil

the mixture for 1 hour. Remove the receiving test tube, and

transfer its contents to a 200-mL wide-necked, conical flask.

Rinse the receiving test tube with a small portion of water,

add the rinsing to the 200-mL conical flask, and mix. Heat
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on a water bath for 15 minutes, and allow to cool. Add 0.1

mL of Bromophenol blue indicator solution, and titrate the

contents with 0.1 N sodium hydroxide VS until the color

changes from yellow to violet-blue, with the color change

lasting for at least 20 seconds. Perform a blank determina-

tion, and make any necessary correction (see Titrimetry

h541i). Calculate the content, in mg per g, of sulfur dioxide

in the test specimen taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide; V is the volume, in mL, of titrant consumed; N is the

normality of the titrant; and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.
~NF23
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PHARMACOPEIAL PREVIEWS

This section contains potential revisions not yet targeted for official adoption. These may include drafts for new monographs

or chapters; drafts for standards that would require new or unusual technology; drafts for which more data are required; or

changes that would affect numerous monographs, thus having a broad impact on individual products. Readers should review

the drafts in this section and provide comments to the appropriate staff liaison whose name is cited in the Briefing (use the

Staff Directory to find the contact information).

Briefings Each Preview is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for

the revision. Other relevant information. (For example, if a chromatographic method is being used, column

specifications and retention times for compounds of interest.) Finally, the Committee designation (see How

To Use PF), the name of the scientific staff liaison who handled this item, and the USP tracking correspon-

dence number, as shown in the example below:

(PA5: K. Russo) RTS—55678-1

Symbols No symbols are used in this section, as Previews are not yet targeted for official adoption.
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MONOGRAPHS (USP)

BRIEFING

Methylphenidate Hydrochloride, USP 27 page 1217 and page
1932 of PF 29(6) [Nov.–Dec.2003]. It is proposed to replace the
tests for Limit of erythro [(R*, S*)] isomer and Limit of a-phenyl-
2-piperidineacetic acid hydrochloride and the existing Assay with
a new test for Related compounds and a new Assay. The liquid
chromatographic procedures are performed with a Zorbax
Eclipse-XDB C18 brand of L1 column. The retention time of
methylphenidate is about 29 minutes. The limits for impurities
are also being revised. It is also proposed to add new USP Refer-
ence Standards and to add storage conditions to the Packaging and
storage section.

(PA3: S. Salado) RTS—38283-1

Change to read:
Packaging and storage—Preserve in well-closed containers.

Store at a temperature between 158 and 308.

Change to read:
USP Reference standards h11i—USP Methylphenidate Hydro-
chloride RS. USP Methylphenidate Hydrochloride Erythro Isomer
RS. USP Methylphenidate Hydrochloride Erythro Isomer Solution
RS. USP a-Phenyl-2-piperidineacetic Acid Hydrochloride RS.

USP Methylphenidate Related Compound B RS. USP

Methylphenidate Related Compound C RS.USP Methylphe-

nidate Related Compound D RS. USP Methylphenidate Re-

lated Compound E RS. USP Methylphenidate Related

Compound F RS. USP Methylphenidate Related Compound

G RS. USP Methylphenidate Related Compound H RS.

Delete the following:
Limit of erythro [(R*, S*)] isomer—
Mobile solvent—Prepare a solution consisting of a mixture of

chloroform, methanol, and ammonium hydroxide (190:10:1).
Detecting reagent—Dissolve 0.7 g of bismuth subnitrate in 40

mL of a mixture of water and glacial acetic acid (4:1). Add 40
mL of potassium iodide solution (2 in 5), then add 120 mL of gla-
cial acetic acid and 250 mL of water.
Test solution—Prepare a solution in methanol containing 50 mg

of Methylphenidate Hydrochloride per mL.
Procedure—Prepare methanol solutions of Methylphenidate

Hydrochloride and of USP Methylphenidate Hydrochloride Ery-
thro Isomer RS containing 50 mg per mL and 0.5 mg per mL, re-
spectively. Apply 20-mL portions of each solutionApply 20-mL
portions of the Test solution and USP Methylphenidate Hydro-
chloride Erythro Isomer Solution RSto a suitable thin-layer chro-
matographic plate (see Chromatography h621i) coated with a 0.25-

mm layer of chromatographic silica gel. Allow the spots to dry, and
develop the chromatogram, using the Mobile solvent, in a suitable
chamber, lined with absorbent paper and previously equilibrated
with the Mobile solvent, until the solvent front has moved about
three-fourths of the length of the plate. Remove the plate from
the developing chamber, and allow the solvent to evaporate. Locate
the spots on the plate by spraying first with the Detecting reagent
and then with 1 N sulfuric acid. Any spot in the lane from the
methylphenidate hydrochloride at the same RF as the erythro iso-
mer is not larger or more intense than that produced by USP
Methylphenidate Hydrochloride Erythro Isomer RS,USP Methyl-
phenidate Hydrochloride Erythro Isomer Solution RS, when
viewed under ordinary lighting (1%).

Delete the following:
Limit of a-phenyl-2-piperidineacetic acid hydrochloride—
Mobile solvent—Mix 65 volumes of chloroform with 25 vol-

umes of methanol and 5 volumes of acetic acid.
Sodium hydroxide-methanol—Prepare a 1 in 2500 solution of

sodium hydroxide in methanol.
Spray reagent I—Mix 850 mg of bismuth subnitrate with 40 mL

of water and 10 mL of glacial acetic acid (Solution A). Dissolve 8 g
of potassium iodide in 20 mL of water (Solution B).Mix Solutions
A and B together to obtain the Stock solution. [NOTE—This Stock
solution may be stored for several months in a dark bottle.] Mix 10
mL of the Stock solution with 20 mL of glacial acetic acid, and
dilute with water to make 100 mL to obtain the Spray reagent.
Spray reagent II—Use hydrogen peroxide solution.
Standard preparation—Dissolve a suitable quantity of USP a-

Phenyl-2-piperidineacetic Acid Hydrochloride RS in Sodium hy-
droxide-methanol to obtain a solution having a known concentra-
tion of about 240 mg per mL.
Test preparation—Dissolve 400 mg of Methylphenidate Hydro-

chloride, accurately weighed, in Sodium hydroxide-methanol to
make 10.0 mL. Use immediately after preparation.
Procedure—Apply 10-mL portions of the Test preparation and

the Standard preparation to a suitable thin-layer chromatographic
plate (see Chromatography h621i) coated with a 0.25-mm layer of
chromatographic silica gel. Allow the spots to dry, and develop the
chromatogram, using the Mobile solvent, in a suitable chamber,
lined with absorbent paper and previously equilibrated withMobile
solvent, until the solvent front has moved about three-fourths of the
length of the plate. Remove the plate from the developing chamber,
and allow the plate to dry for 30 minutes. Spray the plate with
Spray reagent I followed by Spray reagent II.[NOTE—After spray-
ing with the Spray reagents, cover the plate with a second plate to
prevent fading of the spots.] Examine the plate: any spot in the lane
from the Test preparation having the same RF value as the principal
spot from the Standard preparation is not larger or more intense
than that produced by the Standard preparation (0.6%).

Add the following:

Related compounds—

Buffer solution and Mobile phase—Prepare as directed in

the Assay.

Standard solution—Dissolve accurately weighed quanti-

ties of USP Methylphenidate Hydrochloride RS, USP

Methylphenidate Related Compound C RS, USP Methyl-

phenidate Related Compound D RS, USP Methylphenidate

Related Compound B RS, USP Methylphenidate Related

Compound E RS, USP Methylphenidate Related Com-
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pound F RS, USP Methylphenidate Related Compound H

RS, and USP Methylphenidate Related Compound G RS

in Mobile phase, and dilute quantitatively, and stepwise if

necessary, withMobile phase to obtain a solution containing

about 0.4 mg per mL of USPMethylphenidate Related Com-

pound C RS, USP Methylphenidate Related Compound E

RS, and USP Methylphenidate Related Compound H RS;

about 0.8 mg per mL of USP Methylphenidate Hydro-

chloride RS, USP Methylphenidate Related Compound D

RS, USP Methylphenidate Related Compound B RS, and

USP Methylphenidate Related Compound F RS; and about

1.2 mg per mL of USP Methylphenidate Related Compound

G RS.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the Standard solution, and record the peak responses as di-

rected for Procedure: the relative retention times are de-

scribed in Table 1; the resolution, R, between adjacent

peaks is not less than 2.0; and the relative standard deviation

for replicate injections is not more than 5.0% for each peak.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure all

of the peak area responses. Calculate the percentage of each

impurity in the portion of Methylphenidate Hydrochloride

taken by the formula:

5(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of each im-

purity in the Standard solution; W is the weight, in mg, of

the sample taken; ri is the peak area for each impurity; and rS

is the peak area of the respective substance in the Standard

solution: the impurities meet the requirements provided in

Table 1. [NOTE—Compare the a-phenyl-2-pyridylacetoni-

trile peak and all of the unknown peaks with the methyl-

phenidate hydrochloride peak.]
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Table 1

Compound name

Relative

Retention

Time

Limit

(%)

Methylphenidate related compound E about 0.18 0.1

Methylphenidate related compound C about 0.22 0.1

Methylphenidate related compound H about 0.24 0.1

Methylphenidate related compound F about 0.40 0.1

Methylphenidate related compound D about 0.45 0.4

Methylphenidate related compound B about 0.59 0.1

Methylphenidate hydrochloride 1.0 —

Methylphenidate related compound G about 2.0 0.15

a-Phenyl-2-pyridylacetonitrile about 2.4 0.1

Unknown — 0.1

Total — 1.0

Change to read:
Assay—Dissolve about 225 mg of Methylphenidate Hydro-
chloride, accurately weighed, in 50 mL of glacial acetic acid in a
125-mL conical flask. Add 15 mL of mercuric acetate TS and 5
drops of p-naphtholbenzein TS, and titrate with 0.1 N perchloric
acid VS to a green endpoint. Perform a blank determination, and
make any necessary correction. Each mL of 0.1 N perchloric acid is
equivalent to 26.98 mg of C14H19NO2 �HCl.

Buffer solution—Transfer about 3.4 g of monobasic potas-

sium phosphate and 2.0 g of sodium 1-heptanesulfonate to a

1-L volumetric flask. Dissolve in and dilute with water to

volume, and mix. Add 1 mL of triethylamine, and adjust

with phosphoric acid to a pH of 2.42 + 0.02.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (78:22). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Methylphenidate Hydrochloride RS inMo-

bile phase, and dilute quantitatively, and stepwise if neces-

sary, withMobile phase to obtain a solution having a known

concentration of about 0.4 mg per mL.

Assay preparation—Transfer about 20 mg of Methylphe-

nidate Hydrochloride, accurately weighed, to a 50-mL volu-

metric flask containing about 40 mL of Mobile phase.

Sonicate for 10 minutes to dissolve, and cool to room tem-

perature. Dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the Assay preparation, and record the peak responses as di-

rected for Procedure: the tailing factor is not more than 2.0;

and the relative standard deviation for replicate injections is

not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the peak areas for the methylphenidate hydro-
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chloride peaks. Calculate the quantity, in mg, of

C14H19NO2 �HCl in the portion of Methylphenidate Hydro-

chloride taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP

Methylphenidate Hydrochloride RS in the Standard prepa-

ration; and rU and rS are the peak responses obtained from

the Assay preparation and the Standard preparation, re-

spectively.

DIETARY SUPPLEMENTS—
MONOGRAPHS

BRIEFING

Tomato Extract Containing Lycopene Capsules. Because
there is no existing USP monograph for this article, the following
new monograph is being previewed.

(DSB: G. Giancaspro) RTS—36476-1

Add the following:

Tomato Extract Containing Lycopene
Capsules

» Tomato Extract Containing Lycopene Capsules

contain not less than 90.0 percent and not more

than 110.0 percent of the labeled amount of Ex-

tract calculated by its content of lycopene

(C40H56). They contain phytofluene, phytoene,

beta carotene, and tocopherols in the following ra-

tios with respect to lycopene: not less than 0.11 for

the combined amount of phytofluene (C40H68)

and phytoene (C40H64), not less than 0.03 for beta

carotene (C40H56), and not less than 0.14 for toco-

pherols (C28H48O2).

Packaging and storage—Preserve in tight, light-resistant

containers. Store at 228, with excursions permitted between

158 and 308.

Labeling—The label states the official name and the Latin

binomial of the species from which the Extract contained in

the Capsules was derived. Label them to state the content of

Extract per Capsule, and the content of lycopene in percen-

tage of the Extract contained in each Capsule.

USP Reference standards h11i—USP Lycopene RS. USP

Tomato Extract Containing Lycopene RS.

Identification—

A: Determine the content of the Capsules as directed for

Identification test A under Tomato Extract Containing Lyco-

pene.

B: Determine the content of the Capsules as directed for

Identification test B under Tomato Extract Containing Lyco-

pene. The area ratio is not more than 0.10.

Microbial limits h2021i—It meets the requirements of the

tests for absence of Salmonella species, Escherichia coli,

and Pseudomonas aeruginosa. The total aerobic bacterial

count does not exceed 1000 per g, and the total combined

molds and yeasts count does not exceed 200 per g.

Dissolution h711i—[To come.]

Weight variation h2091i: meet the requirements.
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Content of lycopene—

Butylated hydroxytoluene stock solution, Diluting

solution, Standard solution A, Standard solution B, and

Chromatographic system—Proceed as directed in the test

for Content of lycopene under Tomato Extract Containing

Lycopene.

Test solution—Quantitatively transfer the weighed con-

tents of not fewer than 8 Capsules to a 100-mL volumetric

flask using 30 to 50 mL of methylene chloride as solvent.

Add 10 mL of Butylated hydroxytoluene stock solution.

Sonicate the solution for 1 minute to completely dissolve

the sample. Cool to room temperature, dilute with methyl-

ene chloride to volume, and mix well. Dilute with Diluting

solution to obtain a solution having an expected concentra-

tion of about 0.07 mg of lycopene per mL.

Procedure—Separately inject equal volumes (10 mL) of

Standard solution A and the Test solution into the chromato-

graph, record the chromatograms, and measure the re-

sponses of the major lycopene peaks. Calculate the

concentration of lycopene in Standard solution A, in ppm,

by the formula:

50,000AX /345,

in which AX is the absorbance of Standard solution B, and

345 is the absorptivity of pure lycopene. Calculate the quan-

tity, in mg, of lycopene per Capsule by the formula:

0.1(C/N)(rU / rS)(D),

in which C is the concentration, in ppm, of Standard solu-

tion A; N is the number of Capsules taken to prepare the Test

solution; D is the dilution factor for the preparation of the

Test solution using Diluting solution; and rU and rS are the

areas of the lycopene peak responses obtained from the Test

solution and Standard solution A, respectively.

Content of other carotenoids and tocopherols (phyto-

fluene, phytoene, beta carotene, and tocopherols)—

Butylated hydroxytoluene stock solution, Diluting solu-

tion, Standard solution A, Standard solution B, and Test

solution—Proceed as directed in the test for Content of lyco-

pene.

Mobile phase, System suitability solution, and Chroma-

tographic system—Proceed as directed in the test for Con-

tent of other carotenoids and tocopherols (phytofluene, phy-

toene, beta carotene, and tocopherols) under Tomato

Extract Containing Lycopene.

Procedure—Separately inject equal volumes (10 mL) of

Standard solution A and the Test solution into the chromato-

graph, and record the chromatograms. Identify the locus of

the peaks for lycopene isomers, beta carotene isomers, phy-

tofluene isomers, and phytoene by comparison with the Ref-

erence Chromatogram provided with the corresponding lot

of USP Tomato Extract Containing Lycopene RS. Measure

the sum of the peak responses of the lycopene isomers at

472 nm in Standard solution A, the sum of the peak re-

sponses of the beta carotene isomers at 450 nm, the phyto-

fluene isomers at 350 nm, the response of the phytoene

isomers at 288 nm, and the sum of the peak responses of

all tocopherols at 288 nm in the Test solution.

Determine the concentration of Standard solution A as di-

rected for Procedure under Content of lycopene.

Calculate the quantity, in mg, of beta carotene per Capsule

by the formula:

0.1(C/N)(rU1 / rS)(D)(345/259.2),

in which C is the concentration, in ppm, of Standard solu-

tion A; N is the number of Capsules taken to prepare the Test

solution; D is the dilution factor for the preparation of the

Test solution using Diluting solution; rU1 is the sum of the

peak responses for beta carotene isomers at 450 nm obtained

from the Test solution; rS is sum of the peak responses for
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the lycopene isomers at 472 nm obtained from Standard

solution A; 345 is the absorptivity of pure lycopene; and

259.2 is the absorptivity of pure beta carotene.

Calculate the quantity, in mg, of phytofluene per Capsule

by the formula:

0.1(C/N)(rU2 / rS)(D)(345/135),

in which C is the concentration, in ppm, of Standard solu-

tion A; N is the number of Capsules taken to prepare the Test

solution; D is the dilution factor for the preparation of the

Test solution using Diluting solution; rU2 is the sum of the

peak responses for phytofluene isomers at 350 nm obtained

from the Test solution; rS is sum of the peak responses for

the lycopene isomers at 472 nm obtained from Standard

solution A; 345 is the absorptivity of pure lycopene; and

135 is the absorptivity of pure phytofluene.

Calculate the quantity, in mg, of phytoene per Capsule by

the formula:

0.1(C/N)(rU3 / rS)(D)(345/125),

in which C is the concentration, in ppm, of Standard solu-

tion A; N is the number of Capsules taken to prepare the Test

solution; D is the dilution factor for the preparation of the

Test solution using Diluting solution; rU3 is the area of the

phytoene peak response at 288 nm obtained from the Test

solution; rS is the sum of the peak responses for the lycopene

isomers at 472 nm obtained from Standard solution A; 345

is the absorptivity for pure lycopene; and 125 is the absorp-

tivity for pure phytoene.

Calculate the quantity, in mg, of tocopherols per Capsule

by the formula:

0.1(C/N)(rU4 / rS)(D)(345/8.5),

in which C is the concentration, in ppm, of Standard solu-

tion A; N is the number of Capsules taken to prepare the Test

solution; D is the dilution factor for the preparation of the

Test solution using Diluting solution; rU4 is the sum of the

peak responses for all of the tocopherol peaks at 288 nm ob-

tained from the Test solution; rS is sum of the peak responses

for the lycopene isomers at 472 nm obtained from Standard

solution A; 345 is the absorptivity of pure lycopene; and 8.5

is the average absorptivity of tocopherols.
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STIMULI TO THE
REVISION PROCESS

This section may contain the following:
� reports or statements of authoritative committees
� original research reports
� evaluations of new and existing pharmacopeial methods
� commentaries
� articles relevant to compendial issues

These items are published to stimulate discussion and continual review of Pharmacopeial standards. Generally, if an Expert

Committee publishes an article on which they are specifically seeking comment, this will be clearly stated in the article.

Readers may submit comments on issues raised in this section, but comment is not as critical as that for the In-Process

Revision and Pharmacopeial Previews sections. Readers interested in submitting comments should see Instructions to

Authors.

S
tim

uli
to

the
R
evision

P
rocess



STIMULI TO THE REVISION PROCESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 737
Instructions to Authors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 739

STIMULI TO THE REVISION PROCESS
Pharmacopeial ForumStimuli articles do not necessarily reflect the policies

Vol. 30(2) [Mar.–Apr. 2004]of the USPC or the USP Council of Experts738

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
ti
m
ul
i
to

th
e
R
ev
is
io
n
P
ro
ce
ss



Instructions to Authors

Contributions in the form of original research reports, evaluations of new and existing compendial methods, and other

commentaries and articles relevant to drug standards or to USP–NF revision will be considered for publication in the Phar-

macopeial Forum under the section Stimuli to the Revision Process. Manuscripts are received with the explicit understanding

that they have not been published previously and that they are not simultaneously under consideration by any other publica-

tion.

All manuscripts are subject to review by USP headquarters staff, Committee members, or qualified outside referees, and if

accepted for publication will be subject to editing by USP staff. Accepted manuscripts become the property of the USP

Convention, Inc., (USPC) and may not be published elsewhere without written permission from the USPC. Authors are also

responsible for obtaining permission for reprinting any illustrations that have been published elsewhere.

Abstract—Include an abstract of not more than 250 words stating the purpose and the results or conclusions of the article.

References—Consult a current copy of the Pharmacopeial Forum and the ACS Style Guide for assistance with reference

style.

Copyright—Copyright transfer documents will be sent to authors after manuscripts have been accepted for publication.

Contact Person—When submitting a manuscript, designate one author of the article as correspondent and include that

author’s full address, telephone number, fax number, and e-mail address.

Submission Instructions—Manuscripts must be submitted both as an electronic file and as a printed copy of the electronic

file. Submit the text in Microsoft1 Word or another current word-processing application. The preferred format for graphics

submitted electronically is tagged image file format (TIFF). Graphics that cannot be submitted electronically must be camera-

ready, of easily reproducible quality and size, and clearly labeled. Photocopies are not acceptable. Manuscripts submitted for

publication should be addressed to:

Pharmacopeial Forum

Executive Secretariat, USP

12601 Twinbrook Pkwy.

Rockville, MD 20852

STIMULI TO THE REVISION PROCESS
Pharmacopeial Forum Stimuli articles do not necessarily reflect the policies
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NOMENCLATURE
This section includes supplements to the latest edition of the USP Dictionary of USAN and International Drug Names that

incorporate new United States Adopted Names (USAN) and revisions to existing Dictionary names. Also listed are Proposed

and Recommended International Nonproprietary Names (INN) when they have been announced by the World Health Orga-

nization.

Possible names suggested for use as USAN and INN are listed for public review and comment along with information on how

nonproprietary names are devised. In addition, readers may find articles relevant to current compendial nomenclature issues

that also occasionally report on related matters pertaining to USAN and INN.
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USP Dictionary of USAN and International Drug Names
2003 USP DICTIONARY SUPPLEMENT 6

IMPORTANT—Save this Supplement. This and all supplements appearing in PF are needed to keep the 2003 edition of the USP Dic-
tionary (USPD) up to date. The cumulative contents of the supplements to the current (2003) edition will be included in the next complete
edition of the Dictionary.

New United States Adopted Names (USAN)

No newly established United States Adopted Names (USAN) are available for publication at this time. See preceding and

succeeding numbers of PF for other new USAN to supplement the Dictionary main volume.

Revisions of United States Adopted Names (USAN)

The following are revisions of existing United States Adopted Names (USAN) and other names.

Dextiopronin

Change the chemical structure to read:

Eniporide

Change the chemical structure to read:

Esonarimod

Change the chemical structure to read:

Fenoprofen

Change the chemical structure to read:

Iosulamide Meglumine

Change the chemical structure to read:

Iosumetic Acid

Change the chemical structure to read:

Iotasul

Change the chemical structure to read:
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Josamycin

Change the chemical structure to read:

Kainic Acid

Change the chemical structure to read:

Lotrafiban Hydrochloride

Add the following chemical structure:

Maridomycin

Change the chemical structure to read:

Mazaticol

Change the chemical structure to read:

Pemetrexed Disodium

Add the following to be the first chemical name:
L-Glutamic acid, N-[4-[2-(2-amino-4,7-dihydro-4-oxo-1H-pyrro-
lo[2,3-d]pyrimidin-5-yl)ethyl]benzoyl]-, disodium salt (9CI)
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Proposed and Recommended International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Health Organization (WHO).
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-

ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event
that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.

Recommended International Nonproprietary Names

The following 43 nonproprietary names have been selected by
the World Health Organization (WHO) as Recommended Interna-
tional Nonproprietary Names. This list, with chemical names or

descriptions and the molecular formulae, appears in WHO Drug
Information, Vol 17, No. 4, 2003.

Recommended INN Recommended INN Recommended INN Recommended INN

Alvocidib Bertilimumab Fipamezole Oxeglitazar
Anatibant Bortexomib Gemcabene Posizolid
Ardenermin Cinacalcet Ibrolipim Rafabegron
Arimoclomol Darunavir Iclaprim Rupintrivir
Arundic Acid Dexmethylphenidate Iosimenol Salcaprozic Acid
Aselizumab Disufenton Sodium Latidectin Sorafenib
Asoprisnil Ecamate Dofequidar Lurasidone Squalamine
Ataciguat Doramapimod Mantabegron Tacedinaline
Atazanavir Etiprednol Dicloacetate Matuzumab Telbivudine
Barixibat Etravirine Meclinertant Tolevamer
Barusiban Etriciguat Mitratapide
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Suggested United States Adopted Names

The United States Adopted Names (USAN) program is the spe-
cifically organized effort in the United States directed to producing
simple and useful nonproprietary names for drugs while the drugs
are still in the investigational stages. The American Medical Asso-
ciation (AMA), the American Pharmaceutical Association
(APhA), and the United States Pharmacopeial Convention (USPC)
jointly sponsor the USAN program with representation from the
FDA.
Each U.S. Adopted Name is chosen with the expectation that it

will be suitable for prescribing and dispensing purposes and for
designation as the title of the monograph, should the article be re-
cognized in the official United States Pharmacopeia or National
Formulary. A measure of the prestige and recognition of the value
of the USAN program can be found in the following regulations
published by the Commissioner of Food and Drugs and the Secre-
tary of Health and Human Services in the Federal Register of Feb-
ruary 1988.

All who are concerned with the prescription, dispen-
sing, use, sale or manufacture of drugs may, in the
absence of the designation of an official name by
the FDA, rely on the current compendial name or
the U.S. Adopted Name (USAN) listed in this vol-
ume as being the established name in accordance
with the Federal Food, Drug, and Cosmetic Act.

A formal procedure1 is followed by the USAN Council in select-
ing an established name for a drug. The USAN Council Secretary
is also an ex officio member of the International Nonproprietary
Names (INN) Committee. USAN Guiding Principles are concor-
dant with World Health Organization (WHO) principles, and all

USANs for substances also named by the INN Committee are sys-
tematically processed through the INN Committee. This ensures
that, with very rare exceptions, USANs are identical to INNs and
available for world-wide use.
A suggestion for a USAN originates usually from a firm or an

individual who has developed a substance of potential therapeutic
utility to the point where there is a distinct possibility of its being
marketed in the United States of America. Occasionally, the initia-
tive is taken by the USAN Council in the form of a request to par-
ties interested in a substance for which a nonproprietary name
appears to be lacking.
Submissions to the USAN Council are expected to conform to

the established Guiding Principles2 and to be reasonably free from
conflict with other names, including both trademarks and non-
proprietary names. An effort is made to discourage the occasional,
undesirable practice of incorporating in trademarks the syllables
used in an established nonproprietary name, or syllables recom-
mended for USAN. Such trademarks may act as a bar to the sub-
sequent adoption of appropriate nonproprietary names for closely
related drugs.
The suggested nonproprietary names for the drugs described in

the following list are under consideration by the USAN Council.
The name(s) being considered for each drug substance, and the ap-
plicable category, are separated by double spacing from the
name(s) and category for the next listed drug substance. Where
two or more names are being considered for the same drug sub-
stance, the names are single-spaced, and the applicable category
term is written only once to the right of the single-spaced group
of names.
Any comments or protests should be addressed to Sandra Van

Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested USAN Category

Abatacept Alfa
Abatapcept Alfa
Abatapcim Alfa
Abatapcimus Alfa
Abatapfusim Alfa
Signatapcim Alfa
Signatapcimus Alfa

Treatment of juvenile arthritis
and autoimmune diseases

Abrimostim
Lanimostim

Antineoplastic

Abtumumab
Aclatumumab
Atumumab
Hutumumab
Panitumumab
Paritumumab
Ulatumumab

Antineoplastic

Aclogrel Hydrochloride
Cicloflugrel Hydrochloride
Flosulagrel Hydrochloride
Losulagrel Hydrochloride
Prasugrel Hydrochloride
Prasulagrel Hydrochloride
Prosulagrel Hydrochloride
Prosulgrel Hydrochloride

Platelet aggregation inhibitor

Suggested USAN Category

Acrimustivir Dihydrochloride
Acromustine Dihydrochloride
Acromustrale Dihydrochloride
Afralemust Dihydrochloride
Amustaline Dihydrochloride
Amustalino Dihydrochloride
Cloracrilink Dihydrochloride
Crilomustine Dihydrochloride
Linomustine Dihydrochloride

ex-vivo Blood Bank process for
inactivation of viruses, bacter-
ia, parasites, and leukocytes
in red blood cells (nucleic acid
alkylator)

Adafaxine Hydrochloride
Aldafaxine Hydrochloride
Atafaxine Hydrochloride
Edanfaxine Hydrochloride
Efdanfaxine Hydrochloride
Radafaxine Hydrochloride
Sunefaxine Hydrochloride
Vadafaxine Hydrochloride
Zunefaxine Hydrochloride

Antidepressant; antianxiety

Adfilcon H
Alifilcon H

Rigid gas permeable contact
lens material with a poly
HEMA soft skirt

1 USP Dictionary of USAN and International Drug Names, Preface. 2 Ibid., Appendix VII.
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Suggested USAN Category

Adv-2,5-huE1B-deleted-2
Adv-2,5-hup53-2
Ixadusugene (E1B deleted)
Ixadusugene (p53)
Lontucirev (Replicating Ade-
novirus)

Padtucirev (Replicating Ade-
novirus)

Antineoplastic

Afglucosidase Alfa
Aglucosidase Alfa
Alglucosidase Alfa
Alglucosidase Beta

Treatment of Pompe’s disease

Alkarginine Acetate
Monarginine Acetate
Targinine Acetate

Treatment of cardiogenic shock
complicating acute myocardial
infarction

Alsufatase
Alsulibase
Sultaminase
Sultamitase

Treatment of Maroteaux-Lamy
syndrome (Mucopolysacchari-
dosis [MPS] VI)

Anisotriasorb
Bemotrizine
Bisotrizine
Bisoxtrizine
Bisoxyzine
Triasorb

Topical sunscreen active ingre-
dient for OTC use

Anretinib
Arcutinib
Palrotinib
Panretinib
Pelitinib
Pelritinib
Ramotinib
Recetinib

Antineoplastic

Apaselag
Apselagon Alfa
Domaselag
Epselagon Alfa
Ipselagon Alfa
Nimapsel
Paltaselag
Sifusapsel
Sipapsel
Torapsel
Torfusapsel

Treat acute myocardial infarc-
tion and deep vein thrombosis

Apilimumab
Palimumab

Treatment of oncology disease
and HIV infection

Apoptaxel
Azetaxel
Milataxel

Antineoplastic

Aptusugen
Oncotusugen

Treatment of refractory of lo-
cally recurrent cancer of the
head and neck

Armodafinil Wakefulness promoting agent

Suggested USAN Category

Asterbulin
Atrobulin
Mivobulin
Taltobulin
Tubulastin
Xenobulin

Treatment of solid tumors

Atilmotrec
Prozomotin
Zilmotisin

Stimulation of gastrointestinal
motility

Atugabrin
Elesiclogab
Iriquigab

Treatment of insomnia (sleep-
enhancing agent)

Avanafil
Tyanafil
Vatanafil
Vitanafil
Xyanafil

Treatment of erectile dysfunc-
tion

Avicurium Chloride
Bantacurium Chloride
Benecurium Chloride
Bravacurium Chloride
Brevicurium Chloride
Brosacurium Chloride
Gantacurium Chloride
Nexicurium Chloride
Revacurium Chloride
Vantacurium Chloride
Velocurium Chloride
Zelacurium Chloride

Neuromuscular blocker

Bectapitant Mesylate
Vestipitant Mesylate
Vintapitant Mesylate

Antiemetic

Bectcarin
Effectecarin
Neotecarin

Antineoplastic

Belocitabine
Revacitabine
Revcitavir
Tesacitabine
Tesrevir

Treatment of HIV-1 and HIV-2
infection

Bendamustine Hydrochloride Treatment of hematologic can-
cer with initial focus on non-
Hodgkin’s lymphoma

Bepisermin
Cobasermin
Derasermin
Mecasermin Infabate
Mecasermin Rinfabate
Obasermin

Antidiabetic

Bisatrizole
Bisoctrizole
Bistriazole
Bitrisorb
Microtriazol
Mirometrizole

Topical sunscreen active ingre-
dient for OTC use
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Suggested USAN Category

Bitafosol Tetrasodium
Denufosol Tetrasodium
Dinufosol Tetrasodium
Dipirafosol Tetrasodium
Dipirfosol Tetrasodium

Treatment of rhinitis, URI and
lung disease, including Cystic
Fibrosis; also retinal detach-
ment and edema

Cadenoson
Redenoson
Selodenoson

Management of atrial fibrilla-
tion and atrial flutter

Calimumab
Relimumab
Rolimumab
Zolimumab
Zylimumab

Anti-inflammatory

Carperitide Treatment of decompensated
congestive heart failure

Carvedilol Phosphate Treatment of congestive heart
failure, left ventricular dysfunc-
tion following myocardial in-
farction, and management of
hypertension

Catelavancin Hydrochloride
Catellavancin Hydrochloride
Selavancin Hydrochloride
Stenavancin Hydrochloride
Stenzenvancin Hydrochloride
Telavancin Hydrochloride

Antibacterial agent

Cenalidomide
Centroxidomide
Cenzoxamide
Cetroxidomide
Enazalidomide
Lenalidomide

Treatment of multiple myeloma,
myelodysplastic syndromes, so-
lid tumors including glioma
and metastatic melanoma,
Crohn’s disease, and conges-
tive heart failure

Chlorsalbutrozate Sodium
Salchlorbutrozate Sodium

Facilitates/enables oral deliv-
ery of a drug

Cimtuzumab Ozogamicin
Cituzumab Ozogamicin
Intuzumab Ozogamicin

Anticancer

Corstat Hydrochloride
Forodesine Hydrochloride
Polastat Hydrochloride
Senistat Hydrochloride
Zenstat Hydrochloride

Treatment of T-cell malignan-
cies such as acute lymphoblas-
t i c l e u k em i a (ALL ) a nd
cutaneous T-cell lymphoma
(CTCL)

Corticorelin Acetate
Corticorelin Human Acetate

Treatment of symptoms asso-
ciated with pertumoral edema
in brain tumor patients

Cribavirin
Locarabine
Patarabine
Pribavirin
Viramidine

Antiviral

Criselestat
Depelestat
Didelestat
Epelestat
Epelestatal

Treatment of bronchopulmon-
ary inflammatory damage, spe-
cifically Cystic Fibrosis

Suggested USAN Category

Darsitinib
Flutatinib
Indutinib
Tandutinib
Tiratinib

Treatment of acute myeloge-
nous leukemia

Dasantafil
Vasantafil
Zoranafil

Treatment of erectile dysfunc-
tion

Deferamin
Triferamin

Treatment of patients with
chronic iron overload who re-
quire iron chelation therapy

Didenoson
Duodenoson
Flodenoson
Parmodenoson
Regadenoson
Regodenoson

Adenosine A2A agonist; use as
an adjunctive pharmacologic
agent in cardiac perfusion
imaging studies

Didroequol
Didronoxel
Didronoxil
Idrodequol
Idroequol
Idronoxil
Phenoxodiol

Antineoplastic

Dirlotapide
Edipatapide

Anti-obesity in companion ani-
mals (dogs)

Dynamostat
Oramostat
Valamostat

Anticancer; hematopoietic
stimulant

Eglumetad Treatment of anxiety and stress
disorders and smoking cessa-
tion

Ferric Ferrocyanide
Ferric Hexacyanoferrate (II)
Ferric Hexacyanoferrate III
Prussian Blue
Insoluble Prussian Blue

Antidote indicated for the treat-
ment of patients with known or
suspected internal contamina-
tion with radioactive cesium
and/or radioactive or nonra-
dioactive thallium to increase
their rates of elimination

Fexifotel
Perzinfotel
Veramafotel
Veramfotel

Treatment of neuropathic pain

Fidexaban Anticoagulant

Gadobexetate Trisodium
Gadotexate Trisodium
Gadoxetate Trisodium

Diagnostic aid

Hioxifilcon C Hydrophilic contact lens
material

Karyopermin
Megapermin

Treatment of immune thrombo-
cytopenic purpura

Ladostigil Hemitartrate Treatment of Alzheimer’s dis-
ease
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Suggested USAN Category

Latistaurib
Lestaurtinib
Litratinib
Trakindole
Trakizole

Selective tyrosine kinase inhib-
itor (neurotrophin trkA) in-
tended for use in the treatment
of tumors such as prostate and
pancreatic carcinomas

Lemuteporfin
Lemuxaporfin
Leranaporfin
Luxaporfin
Ranaporfin
Seraporfin
Sertaporfin
Tuxaporfin

Photodynamic therapy

Linxotecan
Pegbetotecan
Pegcamotecan
Pegcamtecan
Peglinxotecan

Antineoplastic

Lumiliximab
Riliximab
Veriliximab

Treatment of allergic asthma,
allergic rhinitis, chronic lym-
phocytic leukemia

Metazamulin
Prusarimulin
Retapamulin
Retazamulin
Retezamulin
Tezapimulin
Zapimulin

Topical antibiotic for secondar-
ily infected traumatic lesions
(SITL) and secondarily infected
dermatoses (SID) or impetigo

Papahisperin
Papifutespen

Treatment of diseases caused
by human papilloma virus

Procarogammadex
Pronagammadex
Sunagammadex

Reversal agent for neuromus-
cular blocking agent

Suggested USAN Category

Produlestan
Trodulamine
Trodulespan
Trodulesqual
Trodulestamine
Trodulestane
Troduspemol
Trodusqualine
Trodusquemine

Appetite suppression

Remofovir Mesylate Antiviral

Soliglitia
Soliglitian
Soliglixian

Treatment of Type 2 diabetes
mellitus

Stabaczumab
Stafabaczumab
Staphbaczumab
Stefbaczumab
Stefibaczumab
Tefibazumab

Treatment of Staphylococcus
aureus infections

Synthadotin Treatment of patients with ad-
vanced refractory neoplasms

Tesaglitazar Treatment of Type 2 diabetes
mellitus and insulin resistance
syndrome

Tiplactinib
Tiplactinin
Tiplagtinin
Tiplastinin
Tiplaxtinin
Tiplaxtinor

Treatment of fibrinolytic im-
pairment

Vatalanib Treatment of tumors

Yttrium Y90 Lecratuzumab
Yttrium Y90 Tacatuzumab
Yttrium Y90 Tactuzumab
Yttrium Y90 Vintuzumab

Tumor eradication
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Suggested International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Health Organization (WHO). INNs for substances originat-
ing within the United States are applied for through the USAN
Council. INN and USAN Guiding Principles are concordant,
which assures that, with very few exceptions, INNs and USANs
are identical.
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-
ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event

that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.
The names for the drugs that are categorized in the following list

are under consideration for the selection of new Proposed Interna-
tional Nonproprietary Names. The name(s) being considered for
each drug substance, and the applicable category, are separated
by double spacing from the name(s) and category for the next
listed drug substance. Where two or more names are being consid-
ered for the same drug substance, the names are single-spaced, and
the applicable category term is written only once to the right of the
single-spaced group of names.
Any comments or protests should be addressed to Sandra Van

Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested INN Category

Abatapcept
Abatapcept

Treatment of juvenile arthritis
and autoimmune diseases

Alglucosidase Alfa Enzyme replacement therapy
for the treatment of Pompe’s
disease

Alkarginine
Monarginine
Targinine

Treatment of cardiogenic shock
complicating acute myocardial
infarction

Ampaglufaran
Ampaneopion
Ampaxazole

Treatment of schizophrenia

Amustaline Nucleic acid alkylator used in
the ex vivo blood bank process
for inactivation of viruses, bac-
teria, parasites, and leukocytes
in red blood cells

Arlansoprazole
Dextroprazole
Rulansoprazole

Treatment of reflux esophagitis,
GERD, duodenal ulcer and
gastric ulcer (proton pump in-
hibitor)

Armodafinil Wakefulness promoting agent

Betadosen
Tagodosen
Trabedosen

Treatment of high-grade glio-
ma and other solid tumors

Caniglitazar
Mesacanelion
Mesacanilir
Mesaglitazar
Mesircanelion
Mesirglitazar
Tesaglitazar

Antidiabetic

Ceftobasidril
Ceftobasitol
Ceftrobipirol
Ceftrotapirol

Broad spectrum cephalosporin
antibiotic

Suggested INN Category

Ceftobasidril Daloxate
Ceftobasitol Daloxate
Ceftrobipirol Daloxate
Ceftrotapirol Daloxate

Broad spectrum cephalosporin
antibiotic

Cenalidomide
Lenalidomide

Treatment of multiple myeloma,
myelodysplastic syndromes,
solid tumors including glioma
and metastatic melanoma,
Crohn’s disease, and conges-
tive heart failure

Combotide
Endotide
Tetratide

Anticancer

Dasantafil Treatment of erectile dysfunc-
tion

Denufosol Treatment of rhinitis, URI and
lung disease, including Cystic
Fibrosis. Also, retinal detach-
ment and edema

Depelestat
Epelestat

Treatment of bronchopulmon-
ary inflammatory damage, spe-
cifically Cystic Fibrosis

Dirlotapide Treatment of obesity in com-
panion animals (dogs)

Emglumegad
Eglumetad

Antianxiety; smoking cessation

Emporide
Meporide
Oriporide

Treatment of ischemic heart
disease and chronic heart fail-
ure

Eslansoprazole
Levoprazole
Solansoprazole

Treatment of reflux esophagitis,
GERD, duodenal ulcer and
gastric ulcer (proton pump in-
hibitor)

Fidexaban Anticoagulant
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Suggested INN Category

Flumethrin Ectoparasiticide for topical use
on dogs, cattle, sheep, goats,
horses, and honey bees

Gadobrinic Acid
Gadophenoxetic Acid
Gadorinic Acid
Gadotrexic Acid
Gadoxetic Acid

Diagnostic aid

Gantacurium Chloride Induce muscle paralysis as sur-
gical adjunct; neuromuscular
blocker

Golimumab
Rolimumab

Treatment of rheumatoid ar-
thritis, uvetis, asthma, and
Crohn’s disease

Idroequol
Idronoxil

Antineoplastic

Ilapezil
Ladopezil
Ladostigil
Lavopezil
Lavostigmine

Treatment of Alzheimer’s dis-
ease

Lanimostim Antineoplastic; anti-infective
growth factor that acts on both
progenitor and mature cells of
the macrophage line

Latistaurib
Lestaurtinib
Litratinib

Treatment of tumors such as
prostate and pancreatic carci-
nomas (selective inhibitor of ty-
rosine kinase)

Lemuteporfin
Lemuxaporfin

Photosensitivity agent with ap-
plications of photodynamic
therapy

Lumiliximab Treatment of allergic asthma,
allergic rhinitis, and chronic
lymphocytic leukemia

Mecasermin
Obasermin

Antidiabetic

Metasentan
Renasentan
Renosentan

Treatment of cardiovascular
diseases (endothelin receptor
antagonist)

Milataxel Antineoplastic

Papifutespen Treatment of diseases caused
by human papilloma virus

Paritumumab Antineoplastic; treatment of
EGF expressing tumors

Pegcamotecan Treatment of small cell lung
cancer, and gastric adenocarci-
noma

Pelitinib
Pelritinib

Antineoplastic

Suggested INN Category

Perzinfotel Treatment of neuropathic pain

Prasugrel Inhibition of platelet aggrega-
tion; platelet ADPP 2Y12 an-
tagonist

Procarogammadex
Pronagammadex
Sunagammadex

A cyclodextrin determined for
the termination of steroid mus-
cle relaxants (such as rocuro-
nium and vecuronium)

Radafaxine Anti-depressant; treatment of
anxiety disorders

Regadenoson Adenosine A2A agonist; use as
an adjunctive pharmacologic
agent in cardiac perfusion
imaging studies

Retapamulin
Retazamulin

Topical antibiotic for secondar-
ily infected traumatic lesions
(SITL) and secondarily infected
dermatoses (SID) or impetigo

Selodenoson Management of atrial fibrilla-
tion and atrial flutter

Stefbaczumab
Tefibazumab

Treatment of Staphylococcus
aureus infections

Stenavancin
Telavancin

Antibacterial agent active
against gram-positive patho-
gens

Taltobulin Treatment of solid tumors

Tandutinib Treatment of acute myelogen-
ous leukemia

Tiplactinin
Tiplastinin
Tiplaxtinin

Treatment of fibrinolytic im-
pairment diseases

Torapsel Treatment of acute myocardial
infarction (P-Selectin antago-
nist)

Tredulamine
Trodulamine
Trodusqualine
Trodusquemine

Appetite suppression

Valamycin
Valimycin
Valomycin

Antibiotic for use in the treat-
ment of bacterial infections in
animals

Vatalanib Antineoplastic

Vestipitant Anti-depressant; anti-anxiety;
prevention of nausea and vo-
miting; used in the treatment
of functional dyspepsia, irrita-
b le bowel syndrome, and
GERD

Yttrium Y 90 Tacatuzumab Tumor eradication
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New Items at a Glance
See what’s new in USP Reference Standards. For your convenient

and quick reference, here’s a list of Reference Standards released

by USP over the past year.

This list is continuously updated with the newest Reference

Standards released within the past 12 months.

Cat.
No. Description

Curr.
Lot Price

1002505 Acesulfame Potassium (200 mg) F0C136 $260

1012939 Allantoin (200 mg) F0C169 $156

1019417 Amifostine Disulfide (25 mg) F0C152 $487

1029953 Ammonium Chloride (200 mg) F0C134 $156

1043750 Aspartame Acesulfame (200 mg) F0C137 $156

1048619 Benazepril Hydrochloride (125 mg) F0C250 $156

1048620 Benazepril Related Compound A
(15 mg)

F0C252 $487

1048630 Benazepril Related Compound B
(15 mg)

F0C256 $487

1065618 Betahistine Hydrochloride (200 mg) F0C105 $156

1078733 Bupropion Hydrochloride (200 mg) F0C123 $208

1097636 Cefepime Hydrochloride (500 mg) F0C063 $156

1097647 Cefepime Hydrochloride System
Suitability (25 mg)

F0C095 $156

*1098118 Cefpiramide (300 mg) F0C203 $156

1111001 Chlorhexidine (200 mg) F0C306 $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 $156

1133536 Choline Bitartrate (200 mg) F0C057 $156

1133547 Choline Chloride (200 mg) F0C058 $156

1140247 Clomipramine Hydrochloride
(200 mg)

F0C075 $156

1140349 Clonazepam Related Compound C
(25 mg)

F0C340 $487

*1140393 Clonidine (200 mg) F0C401 $156

1140418 Clonidine Related Compound A
(25 mg)

F0C373 $487

1148500 Copovidone (100 mg) F0C194 $156

*1152701 Cyclandelate (200 mg) F0C384 $156

1171900 Desflurane (0.5 mL) F0C187 $156

1171910 Desflurane Related Compound A
(0.1 mL)

F0C031 $487

1179708 Dextran 40 (50 mg) F0C247 $156

1179741 Dextran 70 (50 mg) F0C260 $156

1224959 Dolasetron Mesylate (200 mg) F0C319 $156

1224960 Dolasetron Mesylate Related
Compound A (25 mg)

F0C321 $487

1225292 Dorzolamide Hydrochloride Related
Compound A (20 mg)

F0C068 $487

1225419 Doxazosin Mesylate (200 mg) F0C079 $156

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

1234806 Emedastine Difumarate (100 mg) F0C059 $156

1269458 Fenoldopam Mesylate (200 mg) F0C125 $156

1269469 Fenoldopam Related Compound A
(20 mg)

F0C124 $487

1269470 Fenoldopam Related Compound B
(20 mg)

F0C126 $487

*1272204 Fludarabine Phosphate (300 mg) F0C374 $156

1273808 Flumazenil (200 mg) F0C305 $780

1279837 Fluoxetine Related Compound C
(15 mg)

F0C352 $487

1286060 Formononetin (50 mg) F0C196 $520

1286366 Fosphenytoin Sodium (250 mg) F0C156 $156

Cat.
No. Description

Curr.
Lot Price

1287675 Gadoversetamide (200 mg) F0C172 $156

1287686 Gadoversetamide Related
Compound A (200 mg)

F0C173 $487

1288306 Ganciclovir (200 mg) F0C287 $364

1288317 Ganciclovir Related Compound A
(15 mg)

F0C288 $624

1288510 Gemfibrozil Related Compound A
(20 mg)

F0C101 $487

1294207 Glucosamine Hydrochloride
(200 mg)

F0C363 $156

1315012 Hydrocodone Bitartrate Related
Compound A CII (70 mg)

F0C214 $513

1348907 Isoflupredone Acetate (200 mg) F0C109 $156

1349014 Isoflurane Related Compound A
(0.1 mL)

F0C232 $487

*1349025 Isoflurane Related Compound B
(0.1 mL)

F0C233 $487

1355709 Powdered Kava Extract (1 g) F0C161 $260

1355753 Kawain (200 mg) F0C160 $208

1356020 Ketamine Related Compound A
(50 mg)

F0C118 $487

1356836 Lamivudine (200 mg) F0C361 $156

*1370270 Loratadine (200 mg) F0C414 $260

1392454 Meropenem (300 mg) F0C201 $182

1396309 Metformin Hydrochloride (200 mg) F0C209 $182

1396310 Metformin Related Compound A
(50 mg)

F0C210 $487

1441232 Metoprolol Related Compound A
(20 mg)

F0C343 $520

*1441243 Metoprolol Related Compound B
(50 mg)

F0C377 $520

1441254 Metoprolol Related Compound C
(20 mg)

F0C344 $520

*1441265 Metoprolol Related Compound D
(50 mg)

F0C378 $520

1449518 Nabumetone (200 mg) F0C072 $156

1471914 Norgestimate (200 mg) F0C086 $156

1478582 Ondansetron Hydrochloride
(300 mg)

F0C222 $208

1478593 Ondansetron Related Compound A
(50 mg)

F0C191 $487

1478618 Ondansetron Related Compound C
(50 mg)

F0C251 $487

1478629 Ondansetron Related Compound D
(50 mg)

F0C226 $487

1482207 Oxaprozin (200 mg) F0C115 $156

1483301 Oxfendazole (200 mg) F0C128 $156

1491332 Paclitaxel (200 mg) F0C180 $1,508

1491343 Paclitaxel Related Compound A
(20 mg)

F0C179 $754

1491354 Paclitaxel Related Compound B
(20 mg)

F0C181 $754

1500251 Paroxetine Related Compound D
(15 mg)

F0C228 $487

1535019 Phenytoin Related Compound A
(50 mg)

F0C155 $487

1535020 Phenytoin Related Compound B
(50 mg)

F0C157 $487

1593412 Quinapril Related Compound A
(50 mg)

F0C114 $487

1593423 Quinapril Related Compound B
(50 mg)

F0C116 $487



Cat.
No. Description

Curr.
Lot Price

1596807 Quinine Hydrochloride Dihydrate
(1 g)

F0C108 $156

1598303 Ramipril (200 mg) F0C099 $156

1598314 Ramipril Related Compound A
(20 mg)

F0C100 $487

1599500 Powdered Red Clover Extract
(500 mg)

F0C188 $260

1604508 Rimantadine Hydrochloride
(300 mg)

F0C266 $156

1610090 Scopoletin (20 mg) F0C329 $156

1612540 Sevoflurane (1 mL) F0C219 $156

1612550 Sevoflurane Related Compound A
(0.2 mL)

F0C261 $487

1614669 Sodium Starch Glycolate (400 mg) F0C087 $156

1617408 Sotalol Hydrochloride (300 mg) F0C234 $182

1617419 Sotalol Related Compound A
(50 mg)

F0C235 $487

1617420 Sotalol Related Compound B
(50 mg)

F0C236 $487

1617430 Sotalol Related Compound C
(50 mg)

F0C237 $487

1621507 Stearoyl Polyoxyglycerides
(100 mg)

F0C286 $156

1642154 Sumatriptan (50 mg) F0C220 $208

1642201 Sumatriptan Succinate (200 mg) F0C231 $208

1642212 Sumatriptan Succinate Related
Compound A (15 mg)

F0C221 $624

1642223 Sumatriptan Succinate Related
Compound C (50 mg)

F0C230 $624

1642700 Tacrine Hydrochloride (500 mg) F0C119 $156

1643361 Taurine (100 mg) F0C104 $156

Cat.
No. Description

Curr.
Lot Price

1643452 Terazosin Hydrochloride (200 mg) F0C244 $156

1643463 Terazosin Related Compound A
(50 mg)

F0C245 $487

1643474 Terazosin Related Compound B
(50 mg)

F0C218 $487

1643485 Terazosin Related Compound C
(25 mg)

F0C257 $487

1652500 Thalidomide (200 mg) F0C107 $182

1667290 Tiamulin Fumarate (250 mg) F0C327 $156

1667337 Tiamulin Related Compound A
(50 mg)

F0C328 $494

1667520 Tinidazole (200 mg) F0C093 $156

1667530 Tinidazole Related Compound A
(100 mg)

F0C091 $487

1706701 Urea C 13 (100 mg) F0C078 $182

1708773 Valsartan Related Compound A
(20 mg)

F0C215 $624

1708795 Valsartan Related Compound C
(10 mg)

F0C208 $624

*1711155 Vecuronium Bromide (60 mg) F0C367 $156

1711461 Verteporfin (200 mg) F0C166 $156

1711472 Verteporfin Related Compound A
(50 mg)

F0C167 $487

1714506 Vinorelbine Tartrate (200 mg) F0C243 $156

1714528 Vinorelbine Related Compound A
(25 mg)

F0C242 $487

1717708 Vitexin (30 mg) F0C142 $520

1724656 Zileuton (150 mg) F0C062 $156

New Items at a Glance (Continued)
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USING AND ORDERING USP REFERENCE STANDARDS

Official Reference Standards

USP Reference Standards are required for use in pharmacopeial

assays and tests in the official standards publication, the United

States Pharmacopeia–National Formulary (USP–NF). USP

Reference Standards help to ensure compliance with the official,

FDA-enforceable quality requirements in the USP–NF. The

Reference Standards also lend themselves to many other

applications, including measurements required to attain accurate

and reproducible results in modern chromatographic and

spectrophotometric methods.

Rigorous Testing and Quality Control

USP Reference Standards are selected for their high purity, critical

characteristics, and suitability for the intended purpose. Unless a

USP Reference Standard label states a specific potency or content,

the USP Reference Standard is taken as being 100% pure for the

USP purposes for which it is provided.

Heterogeneous substances, of natural origin, are also designated

‘‘Reference Standards’’ where needed. Usually these are the

counterparts of international standards.

USP Reference Standards are established through a process of

rigorous testing, evaluation, and quality control (See page 6 for a

process overview). They are independently tested in three or more

laboratories—USP, FDA, and academic and industrial laboratories

throughout the United States. The Reference Standards are released

under the authority of USP’s Board of Trustees, on the

recommendation of the USP Reference Standards Expert

Committee, which approves selection and suitability of each lot.

Reference Standards Categories

USP offers more than 1,519 Reference Standards for

pharmaceuticals, excipients, and dietary supplements. On pages

12–50 of this catalog, you’ll find a full list of available USP and NF

Reference Standards, with information updated through Dec. 2003.

The list includes:
� Reference Standards required by the current official edition of

USP–NF.
� Reference Standards not required in the current USP–NF, but

for which sufficient demand remains.
� Reference Standards specified in the current edition of the

Food Chemicals Codex (FCC).

� Authentic Substances (AS)—highly purified samples of

chemicals, including substances of abuse, required by

analytical, clinical, pharmaceutical, and research laboratories.

The distribution of controlled substances is subject to the

regulations and licensing provisions of the Drug Enforcement

Administration (DEA) of the U.S. Department of Justice.

USP also collaborates with the World Health Organization in its

program to provide international biological standards and chemical

reference materials for antibiotics, biologicals, and

chemotherapeutic agents. Some USP Reference Standards are

standardized in terms of the corresponding international standards.

Proper Use of USP Reference Standards

USP Reference Standards are provided primarily for quality

control use in conducting the pharmacopeial assays and tests

described in the USP–NF. Neither Reference Standards nor

Authentic Substances are intended for use as drugs, dietary

supplements, or medical devices.

To serve its intended purpose, each USP Reference Standard must

be properly stored, handled, and used. Users of USP Reference

Standards should refer to General Chapter h11i in the USP–NF:

Listing and directions in USP–NF
� Refer to the list of revisions, additions, and deletions of

individual USP Reference Standards in USP 27–NF 22.

Individual USP or NF monographs specify the USP Reference

Standard(s) required for assay and test procedures. The USP

27–NF 22 General Test Chapter h11i USP Reference

Standards provides additional information and instructions for

proper use and storage. Note that if specific instructions for

use appearing on the label of a USP Reference Standard differ

from the instructions in Chapter h11i, the instructions on the

label take precedence.
� Consult the cumulative updates to Reference Standards

information provided in USP–NF Supplements and also in

USP–NF Interim Revision Announcements, which are

published in USP’s bimonthly journal, Pharmacopeial Forum.

Suitability for use
� The user must ascertain that the Reference Standards they are

using are an official lot.
� The user must determine the suitability of Reference

Standards for applications and uses not in the USP–NF.
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Storing
� Ensure that the USP Reference Standards are stored in their

original stoppered containers, according to any special label

directions, away from heat and humidity, and protected from

light.

Weighing
� Ensure that Reference Standard substances are accurately

weighed—taking due account of relatively large errors

potentially associated with weighing small masses—where it is

directed that a standard solution or a standard preparation be

prepared for a quantitative determination. See USP 27–NF 22

General Chapters h41i Weights and Balances and h31i
Volumetric Apparatus, and USP–NF General Notices, for

information regarding appropriate use of USP Reference

Standards.

Drying
� Use a clean and dry vessel, and not the original container, as

the drying vessel where a USP Reference Standard is required

to be dried before use.
� Make sure not to dry a specimen repeatedly at temperatures

above 25 degrees.
� Follow any special drying requirements specified on the

Reference Standards label or in specific sections of USP or NF

monographs (note that any specific instructions on the label or

in the monograph supersede the usual instructions in

Procedures under Tests and Assays in USP–NF General

Notices).
� Follow Method I under USP–NF General Chapter h921i Water

Determination where the titrimetric determination of water is

required at the time a Reference Standard is to be used.

Instrumental or microanalytical methods are acceptable for this

purpose. When using typical amounts, users must titrate about

50 mg of the Reference Standard with a fourfold dilution of the

reagent.

ORDERING USP REFERENCE STANDARDS

Four convenient ways to order

1. Phone: Call USP with your requirements: (800) 227-8772

from the U.S. or Canada and (301) 881-0666 from other

countries. Please note that DEA controlled substances cannot

be placed over the phone.

Hours of operation:

Monday–Friday

8:30AM–5:00PM

Fax: Fax your orders to (301) 816-8148.

Online: Order through the World Wide Web at

http://www.usp.org/products. Please note that DEA controlled

substances cannot be ordered online.

Mail: Send all mail orders to:

U.S. Pharmacopeia

Customer Service Department

12601 Twinbrook Parkway

Rockville, MD 20852, USA

Important Order/Policy Information

For fax and mail orders, please use the order form at the back of

this catalog. Official purchase orders on company letterhead may

also be used to order USP Reference Standards. The purchase

orders must have billing and shipping addresses and should

include the catalog number, the name of the official Reference

Standard, and the number of units ordered. Lot numbers need not

be specified on written purchase orders as USP only ships current

official lots. Confirmation orders may be sent and must clearly be

designated as such. The USP does not assume responsibility for

duplication of orders not clearly marked as confirmation orders.

Pricing

USP Reference Standards must be ordered in whole units. Please

note that one unit may include several individual containers.

Reference Standards unit prices included in the product listings

from pages 12–50 of this catalog are effective until December 31,

2004. Please note that prices and package sizes are subject to

change without notice.

No Returns or Exchanges

USP Reference Standards may not be returned or exchanged for

refund.

Quantity Discounts

A 5% discount is allowed for 5–24 units of any one Reference

Standard in a single order, and a 10% discount for 25 or more units

of any one Reference Standard in a single order. These discounts

are subject to change without notice.

Shipping
� Reference Standards orders can only be shipped to a street

address and not to P.O. boxes.

USING AND ORDERING USP REFERENCE STANDARDS
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� Orders to the U.S. and Ontario, Canada are shipped via air

courier of USP’s choice at a charge of $11 or via air courier of

the customer’s choice at an additional $25 charge.
� Non-controlled substance orders to Canadian provinces other

than Ontario are shipped via air courier of USP’s choice at a

charge of U.S. $70. Carriers of the customer’s choice incur an

additional $25 charge.
� Non-controlled substance orders to be shipped outside the U.S.

and Canada are accepted directly by USP only when customs

forms related to export are not required. They are shipped via

air courier of USP’s choice at a charge of U.S. $70. Carriers of

the customer’s choice incur an additional $25 charge.
� Shipping in cold pack can be done at customer request for an

extra charge of $25.
� Controlled substance orders to anywhere outside the U.S. are

shipped via air courier of USP’s choice with a charge of U.S.

$220.
� An additional shipping charge may be assessed for dangerous

goods shipments.
� An additional shipping charge of $75 will be assessed for rush/

same-day shipments.
� Customers may provide their shipping account numbers to

have shipping charged directly.

Payment
� Full payment in advance, in U.S. dollars, is required for all

U.S. orders unless open account status has been granted by

USP’s Finance Department. To apply for open account status,

an application can be requested by calling (301) 816-8177.
� Full payment in advance, in U.S. dollars, is required for all

non-U.S. orders.
� Payment may be made by check, money orders, credit cards

(VISA, MasterCard, American Express), and electronic wire

transfer (please call (301) 816-8177 to get bank information

for wire transfers). The customer is responsible for any bank

fees and must include it in the payment. The customer is also

responsible for any other fees such as customs duties, taxes, or

tariffs.

List Chemicals

The following Reference Standards are ‘‘List Chemicals’’:

Dihydroergotamine Mesylate
*Ephedrine Sulfate

Ergonovine Maleate

Ergotamine Tartrate

Methylergonovine Maleate

Phenylpropanolamine Bitartrate

Phenylpropanolamine HCl

Pseudoephedrine HCl

Pseudoephedrine Sulfate

An organization in the United States seeking to purchase a List

Chemical Reference Standard for resale to another customer must

have a DEA registration (either a controlled substance or List

Chemical registration). If an organization in the United States is

purchasing the List Chemical Reference Standard for its own

analytical use, it must provide USP with a letter on company

letterhead describing the reason for the purchase.

CONTROLLED DRUG SUBSTANCE ORDER

DEA Requirements (U.S. Orders)

For all orders for controlled drug substances—regulated by the

U.S. Drug Enforcement Administration (DEA)—to be shipped

within the U.S., a copy of the customer’s current DEA Registration

Certificate must be on file with USP. To order Schedule I and II

standards, customers must submit, with their order forms or

purchase orders, a DEA Form 222-C, properly completed. In

addition, customers ordering DEA Schedules III and IV must

provide appropriate DEA registration numbers for those schedules

on their order forms or purchase orders.

DEA Requirements (International Orders)

For all international controlled drug substance orders, please

contact Julie Smith at (301) 816-8164 or foreigncontrols@

usp.org.

All orders for controlled drug substances-regulated by the U.S.

Drug Enforcement Administration (DEA)-to be shipped outside

the U.S. must be accompanied by:

1. Full payment.

2. An import permit (in English or with an English translation

attached) valid at least 6 months from the date of its receipt by

USP Customer Service.

3. A statement of non-reexport and use for medical or scientific

purposes (in English or with an English translation attached).

4. Purchase Order or Price Quote given by USP.

* Shipping this list chemical internationally requires a 15-day
waiting period, but does not require an import permit.

USING AND ORDERING USP REFERENCE STANDARDS
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On receiving the order, USP takes 2-3 business days to:
� Review all documents to make sure they are adequate and

appropriate.
� Complete and legally approve the required DEA forms.
� Forward the forms to the DEA office to obtain the necessary

Export Permits.

USP cannot ship items without an Export Permit. While it typically

takes 6–10 weeks to get the permit from the DEA, USP has no

control over the time in which permits are issued. On receiving the

Export Permit, USP completes processing of the order in 1–3 days

and ships out the materials through its freight forwarder.

Controlled substances (CI, CII, CIII, CIV, CV) and List Chemicals

shipped to an international address, including Canada, add $25 per

unit.

For controlled substance orders to be shipped to Mexico, in

addition to the DEA processing period, an additional week is

required to obtain a certificate from the Mexican Embassy,

authorizing the shipment to enter the country. Customers will pay

an additional $114 to cover the fee charged by the Mexican

Embassy per import permit.

Back Orders

USP will ship a back-ordered item if that item becomes available

within 30 days of the date the order is placed if there is a valid

open P.O. or payment for the item. If the order is more than 30

days old when the item becomes available, the customer will

receive a Notice of Availability (NOA), indicating that the item is

available. Such items will be shipped only after USP receives

written authorization by the customer. The order will be canceled if

the Reference Standard does not become available within six

months of the original order. NOAs not replied to within 45 days

of generation will be cancelled, and the customer account will be

credited appropriately.

Customers may send confirmation orders for back-ordered

Reference Standards that subsequently become available. They

must clearly designate the confirmation orders as such—USP is

not responsible for duplication of orders not clearly designated.
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Mar.–Apr. 20048 Official USP Reference Standards Catalog

Search the latest USP Reference Standards e-catalog and order online at www.usp.org/products



HOW TO READ PRODUCT LISTINGS

Column 1 (Catalog Number): Catalog number currently assigned

to each Reference Standard and Authentic Substance. Please

include this number in your orders.

Column 2 (Former Catalog Number): Catalog numbers assigned

prior to July 2002. These numbers are provided for your

convenience so you can easily cross-reference current numbers

against your earlier orders.

Column 3 (Description): Product description as designated in

USP–NF, the product label, and / or the Drug Enforcement

Administration Control Schedule, as applicable. The quantity of

material per container follows the name in parentheses (all

materials are in single containers unless otherwise specified).

Column 4 (Current Lot): Current lot designation of each official

item being distributed as of the date of this catalog. If the current

lot is blank, the item is not in distribution.

Column 5 (Change Code): Codes that identify any change in

USP Reference Standards status or information since the

Nov./Dec. 2003, official Catalog. Code interpretations are as

follows:

Change

Code

Interpretation

1 New Reference Standard

2 New lot

3 Change in package size or description

4 Correction of typographical error

5 New catalog number—use for all orders

6 Previous lot no longer official; only

current lot to be used

7 Valid use date of previous lot extended

8 Change in catalog number and / or name,

see cross-reference section

9 Discontinued

Column 6 (Previous Lot/Valid Use Date): Identifies lots no

longer being distributed. The indicated month and in parenthesis

indicates the date (last day of the month) through which that lot

was valid as an official USP Reference Standard. (e.g. ‘‘F-1 (06/

00)’’ means lot F-1 is no longer being distributed, but was

considered official through June 30, 2000.)

Column 7 (CAS Number)*: Chemical Abstracts Service number,

when available, for USP Reference Standards and Authentic

Substances. In case of mixtures, typically, the CAS number of the

analyte of interest is listed.

Column 8 (Price) lists the price of the reference standard.

* CAS numbers are provided for informational purposes only and
their listing in the USP Reference Standards Catalog does not
indicate official designation of any CAS number to a salt, isomer,
hydration state, or other chemical form of any specific Reference
Standard or Authentic Substance.
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New Lots in Distribution

Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1098118 Cefpiramide (300 mg) F0C203 1 [70797-11-4] $156

1140393 Clonidine (200 mg) F0C401 1 [4205-90-7] $156

1152701 Cyclandelate (200 mg) F0C384 1 [456-59-7] $156

1272204 Fludarabine Phosphate (300 mg) F0C374 1 [75607-67-9] $156

1349014 Isoflurane Related Compound A (0.1 mL) (1-Chloro-2,2,2-trifluoroethyl

chlorodifluoromethyl ether)

F0C232 1 n/f $487

1349025 Isoflurane Related Compound B (0.1 mL) (2,2,2-Trifluoroethyldifluoro-

methyl ether)

F0C233 1 n/f $487

1370270 Loratadine (200 mg) F0C414 1 [79794-75-5] $260

1441243 Metoprolol Related Compound B (50 mg) ((+/-)1-chloro-2-hydroxy-3-[4-

(2-methoxyethyl)phenoxy]-propane)

F0C377 1 n/f $520

1441265 Metoprolol Related Compound D (50 mg) ((+/-)N,N-bis-[2-hydroxy-3-[4-

(2-methoxyethyl)phenoxy]propyl](1-methylethyl)amine)

F0C378 1 n/f $520

1711155 Vecuronium Bromide (60 mg) F0C367 1 [50700-72-6] $156

1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-2-pyrrolidi-

none)

H1C289 2 H (11/04) n/f $389

1130006 Chlorthalidone (200 mg) I0C255 2,3 H-1 (11/04)

H (07/99)

[77-36-1] $156

1150706 Crospovidone (200 mg) G1C273 2 G (12/04) [9003-39-8] $156

1173235 Desogestrel (50 mg) G0C390 2 F0B282 (11/04) [54024-22-5] $156

1023403 Diazepam Related Compound B (25 mg) (3-Amino-6-chloro-1-methyl-4-

phenylcarbostyril)

I1C102 2,8 I (12/04)

H (04/01)

[5220-02-0] $487

1232006 Edetate Calcium Disodium (200 mg) H0B272 2 G-3 (11/04)

G-2 (11/99)

[23411-34-9] $156

1238002 Equilin (25 mg) I1B290 2 I (11/04)

H-1 (05/00)

[474-86-2] $208

1242010 Erythromycin B (150 mg) G1C080 2 G (11/04)

F-1 (09/01)

F (05/01)

[527-75-3] $156

1268808 Etoposide (300 mg) H0C315 2 G (11/04) [33419-42-0] $124

1270005 Fentanyl Citrate CII (100 mg) K0C264 2 J2B227 (11/04)

J-1 (09/03)

J (05/02)

I (06/00)

[990-73-8] $207

1299200 Griseofulvin Permeability Diameter (2 g) J0C380 2 I0C138 (10/04)

H (08/03)

[126-07-8] $156

1302305 Halazepam CIV (200 mg) (AS) F1C224 2,3 F (12/04) [23092-17-3] $207

1303013 Haloperidol Related Compound A (15 mg) (4,4-Bis[(4-p-chlorophenyl)-4-

hydroxy-piperidino]-butyrophenone)

K0C362 2,3 J (12/04) [67987-08-0] $487

1330005 Hypromellose (250 mg) (Hydroxypropyl Methylcellulose) H0C387 2,8 G-1 (11/04)

G (02/02)

[9004-65-3] $156

1349003 Isoflurane (1 mL) H1C199 2 H (12/04) [26675-46-7] $156

1371501 L-Lysine Acetate (200 mg) F1C027 2 F (11/04) [57282-49-2] $156

1375502 Mebendazole (200 mg) G1C195 2 G (11/04) [31431-39-7] $156

1393005 Mesoridazine Besylate (250 mg) J0C117 2 I-1 (12/04) [32672-69-8] $156

1539701 Pindolol (200 mg) I0B210 2 H-1 (12/04) [13523-86-9] $156

1559006 Prednisone (250 mg) L1B251 2 L (11/04)

K-1 (01/02)

K (02/00)

[53-03-2] $156

1563320 Probucol Related Compound A (25 mg) (2,2’,6,6’-tetra-tert-butyldiphe-

noquinone)

F-2 2 F-1 (12/04) n/f $487

Mar.–Apr. 200410 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation www.usp.org Note: Where the Current Lot is blank the item is not in distribution



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1568007 Progesterone (200 mg) H6C088 2 H-5 (11/04)

H-4 (07/02)

[57-83-0] $124

1570304 Propafenone Hydrochloride (200 mg) G1C184 2 G (12/04)

F-1 (01/01)

[34183-22-7] $156

1622000 Stearyl Alcohol (125 mg) H2B217 2 H-1 (12/04)

H (09/99)

[112-92-5] $124

1623637 Sucrose (100 mg) H1C223 2 H0B002 (11/04)

G-1 (03/03)

G (05/99)

[57-50-1] $156

1626001 Sulfadimethoxine (200 mg) F4C298 2 F-3 (11/04)

F-2 (03/99)

[122-11-2] $156

1628007 Sulfamerazine (500 mg) H1C171 2,3 H (12/04) [127-79-7] $156

1713004 Vinblastine Sulfate (50 mg) M0B308 2,3 L (12/04)

K (05/99)

[143-67-9] $354
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USP Reference Standards and Authentic Substances

Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1000601 Acebutolol Hydrochloride (125 mg) F-1 [34381-68-5] $156

1001003 Acenocoumarol (200 mg) F [152-72-7] $156

1001502 Acepromazine Maleate (250 mg) F-2 F-1 (05/02) [3598-37-6] $156

1002505 Acesulfame Potassium (200 mg) F0C136 [55589-62-3] $260

1003009 Acetaminophen (400 mg) J-1 J (05/02)

I (05/99)

[103-90-2] $124

1004001 Acetanilide Melting Point Standard (500 mg) (Approximately 114 de-

grees)

M0A029 L (06/04)

K (02/00)

[103-84-4] $75

1005004 Acetazolamide (2 g) J [59-66-5] $156

1006007 Acetohexamide (250 mg) H G-1 (06/99) [968-81-0] $156

1006506 Acetohydroxamic Acid (200 mg) F-1 F (03/03) [546-88-3] $156

1007000 Acetophenazine Maleate (200 mg) F-1 [5714-00-1] $156

1008002 alpha-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane

(125 mg)

G-3 n/f $487

1008501 Acetylcholine Chloride (200 mg) G [60-31-1] $156

1009005 Acetylcysteine (200 mg) H1B169 H (01/04) [616-91-1] $156

1009901 Acetyltributyl Citrate (500 mg) G0C120 F (05/04) [77-90-7] $156

1009923 Acetyltriethyl Citrate (500 mg) F-1 F (05/02) [77-89-4] $156

1012065 Acyclovir (300 mg) J0C149 I (06/04) [59277-89-3] $197

1012101 Adenine (200 mg) G-1 G (06/00) [73-24-5] $156

1012123 Adenosine (200 mg) F1B058 F (04/03) [58-61-7] $156

1012145 Agigenin (25 mg) F n/f $156

1012509 L-Alanine (200 mg) F-2 F-1 (04/01) [56-41-7] $156

1012553 Albendazole (200 mg) G F-1 (01/00) [54965-21-8] $156

1012600 Albuterol (200 mg) I H (12/00) [18559-94-9] $156

1012633 Albuterol Sulfate (200 mg) J I (04/00) [51022-70-9] $156

1012757 Alclometasone Dipropionate (300 mg) H G (01/00) [66734-13-2] $156

1012780 Alendronate Sodium (200 mg) F0B315 [121268-17-5] $156

1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 [70879-28-6] $207

1012939 Allantoin (200 mg) F0C169 [97-59-6] $156

1012950 Alliin (25 mg) F [556-27-4] $1,525

1013002 Allopurinol (250 mg) I-1 I (07/02) [315-30-0] $156

1013024 Allopurinol Related Compound A (50 mg) (3-Amino-4-carboxamidopyr-

azole Hemisulfate)

G F-3 (05/02)

F-2 (04/99)

n/f $487

1013057 S-Allyl-L-Cysteine (25 mg) F n/f $487

1014005 Alphaprodine Hydrochloride CII (250 mg) F [561-78-4] $207

1015008 Alprazolam CIV (200 mg) H [28981-97-7] $207

1016000 Alprostadil (25 mg) H [745-65-3] $1,525

1017105 Altretamine (500 mg) F [645-05-6] $156

1017502 Dried Aluminum Hydroxide Gel (200 mg) F2B120 F-1 (01/04) [21645-51-2] $156

1018505 Amantadine Hydrochloride (200 mg) H G (04/01) [665-66-7] $156

1019202 Amcinonide (200 mg) G0B260 F-1 (03/04) [51022-69-6] $156

1019417 Amifostine Disulfide (25 mg) F0C152 [112901-68-5] $487

1019508 Amikacin (200 mg) I H (08/00) [37517-28-5] $156

1019701 Amiloride Hydrochloride (500 mg) H [17440-83-4] $156

1019756 Aminobenzoate Potassium (200 mg) F-1 F (06/01) [138-84-1] $156

1019767 Aminobenzoate Sodium (200 mg) F [55-06-6] $156
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Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1019803 Aminobenzoic Acid (200 mg) (p-aminobenzoic acid) H1C083 H (10/04)

G (10/00)

[150-13-0] $156

1020008 Aminobutanol (500 mg) G-1 G (06/99) [13054-87-0] $389

1021000 Aminocaproic Acid (200 mg) F-4 [60-32-2] $156

1021703 N-(Aminocarbonyl)-N-[([5-nitro-2-furanyl]-methylene)-amino]-glycine

(25 mg)

F-1 n/f $487

1022808 2-Amino-5-chlorobenzophenone (25 mg) I H-1 (01/03) [719-59-5] $487

1025205 Aminoglutethimide (200 mg) F [125-84-8] $156

1025307 m-Aminoglutethimide (100 mg) G F (05/01) n/f $487

1025351 Aminohippuric Acid (200 mg) F-1 [61-78-9] $156

1025806 2-[3-Amino-5-(n-methylacetamido)-2,4,6-triiodobenzamido]-2-deoxy-d-

glucose (25 mg)

F n/f $487

1025908 Aminopentamide Sulfate (200 mg) F0B273 [60-46-8] $156

1026004 m-Aminophenol (300 mg) F [591-27-5] $487

1026401 Aminosalicylic Acid (125 mg) F-1 F (03/99) [65-49-6] $124

1026605 3-Amino-2,4,6-triiodobenzoic Acid (50 mg) G [3119-15-1] $487

1027007 5-Amino-2,4,6-triiodo-N-methylisophthalamic Acid (50 mg) F-1 [2280-89-9] $487

1028000 Amitraz (200 mg) F0C042 [33089-61-1] $156

1029002 Amitriptyline Hydrochloride (200 mg) J0A004 I (03/03) [549-18-8] $156

1029909 Ammonio Methacrylate Copolymer Type A (100 mg) F-1 F (06/01) [33434-24-1] $156

1029910 Ammonio Methacrylate Copolymer Type B (100 mg) F-1 F (05/00) [33434-24-1] $156

1029953 Ammonium Chloride (200 mg) F0C134 [12125-02-9] $156

1030001 Amobarbital CII (200 mg) F-2 [57-43-2] $207

1031004 Amodiaquine Hydrochloride (500 mg) H0B238 G-1 (04/03) [6398-98-7] $156

1031401 Amoxapine (200 mg) G F-1 (04/02) [14028-44-5] $156

1031503 Amoxicillin (200 mg) J0C043 I (07/04) [61336-70-7] $156

1032007 Amphotericin B (125 mg) J-2 J-1 (07/02) [1397-89-3] $124

1033000 Ampicillin (200 mg) J-1 J (12/01) [69-53-4] $156

1033203 Ampicillin Sodium (125 mg) G-1 G (10/99) [69-52-3] $124

1033407 Ampicillin Trihydrate (200 mg) G [7177-48-2] $156

1034002 Amprolium (200 mg) F-1 F (04/02) [121-25-5] $156

1034308 Amrinone (500 mg) G [60719-84-8] $156

1034320 Amrinone Related Compound A (100 mg) (5-carboxamide[3,4’-bipyr-

idin]-6(1H)-one)

F [62749-46-6] $487

1034341 Amrinone Related Compound B (100 mg) (N-(1,6-dihydro-6-oxo-(3,4’-

bipyridine)-5-yl)-2-hydroxypropanamide)

F-1 F (03/00) n/f $487

1034363 Amrinone Related Compound C (50 mg) (1,6-dihydro-6-oxo-(3,4’-

bipyridine)-5-carbonitrile)

F-1 F (05/00) n/f $487

1036008 Anileridine Hydrochloride CII (250 mg) F [126-12-5] $207

1036507 3-Anilino-2-(3,4,5-trimethoxybenzyl) acrylonitrile (25 mg) G-1 [30078-48-9] $487

1038003 Antazoline Phosphate (200 mg) H G-1 (04/02) [154-68-7] $156

1039006 Anthralin (200 mg) I0B221 H (11/02) [1143-38-0] $156

1040005 Antipyrine (200 mg) G F-4 (09/01) [60-80-0] $156

1040708 Apigenin-7-glucoside (30 mg) F n/f $487

1041008 Apomorphine Hydrochloride (250 mg) H G (01/03) [41372-20-7] $162

1041609 Apraclonidine Hydrochloride (100 mg) H0B112 G (06/03) [73218-79-8] $479

1042000 Aprobarbital CIII (200 mg) (AS) F-1 [77-02-1] $207

1042500 L-Arginine (200 mg) G-1 G (09/00) [74-79-3] $156

1042601 Arginine Hydrochloride (125 mg) G0B060 F-1 (05/03) [1119-34-2] $124

1042703 Arsanilic Acid (25 mg) F [98-50-0] $156
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1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 P (04/03) [50-81-7] $156

1043706 Aspartame (200 mg) H1B125 H (05/03) [22839-47-0] $156

1043750 Aspartame Acesulfame (200 mg) F0C137 [106372-55-8] $156

1043728 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-dioxo-2-

piperazineacetic Acid)

H G-1 (10/99) [5262-10-2] $487

1043819 Aspartic Acid (100 mg) F0B087 [6899-03-2] $156

1044006 Aspirin (500 mg) H G-1 (11/02) [50-78-2] $156

1044301 Astemizole (200 mg) F [68844-77-9] $156

1044403 Atenolol (200 mg) H G (08/01) [29122-68-7] $156

1044651 Atovaquone (200 mg) F0B190 [95233-18-4] $156

1044662 Atovaquone Related Compound A (25 mg) (cis-2-[4-(4-chlorophenyl)-

cyclohexyl]-3-hydroxy-1,4-naphthoquinone)

F0B188 n/f $487

1044800 Atracurium Besylate (100 mg) F0B143 [64228-81-5] $156

1045009 Atropine Sulfate (500 mg) M0B098 L-2 (04/03)

L-1 (06/02)

L (10/00)

[5908-99-6] $156

1045337 Avobenzone (500 mg) G0B280 F (09/03) [70356-09-1] $156

1045508 Aurothioglucose (100 mg) H0B224 G (10/03)

F (12/01)

[12192-57-3] $156

1045600 Azaerythromycin A (100 mg) G F-1 (02/02)

F (02/99)

[76801-85-9] $156

1045756 Azaperone (200 mg) F [1649-18-9] $156

1045803 Azatadine Maleate (200 mg) G0B300 F-1 (04/04)

F (06/00)

[3978-86-7] $156

1046001 Azathioprine (200 mg) H G-1 (02/00) [446-86-6] $156

1046056 Azithromycin (100 mg) H0C212 G (11/04)

F (06/00)

[117772-70-0] $156

1046103 Azlocillin Sodium (200 mg) F [37091-65-9] $156

1046147 Azo-aminoglutethimide (100 mg) F n/f $487

1046205 Aztreonam (200 mg) G0C077 F-1 (03/04) [78110-38-0] $156

1046307 Aztreonam E-Isomer (50 mg) F n/f $156

1046409 Open Ring Aztreonam (50 mg) F (12/04) [87500-74-1] $156

1047300 Bacampicillin Hydrochloride (200 mg) G0B053 F (11/02) [37661-08-8] $156

1047503 Bacitracin (1 g) (Susceptibility disk standard) G1C254 G (07/04) [1405-87-4] $156

1048007 Bacitracin Zinc (200 mg) N0A024 M-1 (11/02)

M (02/00)

[1405-89-6] $156

1048200 Baclofen (500 mg) I [1134-47-0] $156

1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-2-pyrroli-

dinone)

H1C289 2 H (11/04) n/f $389

1048506 Beclomethasone Dipropionate (200 mg) K J (12/00) [5534-09-8] $156

1048619 Benazepril Hydrochloride (125 mg) F0C250 [86541-74-4] $156

1048620 Benazepril Related Compound A (15 mg) ((3R)-3-[[(1R)-1-(ethoxycar-

bonyl)-3-phenylpropyl]amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benaza-

pine-1-acetic acid, monohydrochloride)

F0C252 n/f $487

1048630 Benazepril Related Compound B (15 mg) ((3S)-3-[[(1R)-1-(ethoxycar-

bonyl)-3-phenylpropyl]amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benaza-

pine-1-acetic acid, monohydrochloride)

F0C256 n/f $487

1049000 Bendroflumethiazide (200 mg) G-1 [73-48-3] $156

1050009 Benoxinate Hydrochloride (200 mg) F-2 F-1 (10/99) [5987-82-6] $124

1051001 Benzalkonium Chloride (5 mL of approx. 10% aqueous solution) K0B151 J (06/03) [8001-54-5] $156

1054000 Benzocaine (500 mg) I [94-09-7] $156
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1055002 Benzoic Acid (300 mg) F6B173 F-5 (03/04)

F-4 (07/01)

[65-85-0] $156

1056005 Benzonatate (1 g) I0B003 H (01/03) [104-31-4] $156

1056504 1,4-Benzoquinone (200 mg) G1B145 G (01/04)

F-1 (11/01)

F (09/00)

[106-51-4] $156

1057507 Benzothiadiazine Related Compound A (100 mg) (4-Amino-6-chloro-

1,3-benzenedisulfonamide)

H0B069 G-4 (03/03) [121-30-2] $487

1059003 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 [5411-22-3] $207

1060002 Benzthiazide (200 mg) F [91-33-8] $156

1061005 Benztropine Mesylate (200 mg) I0C038 H (09/04) [132-17-2] $156

1061901 Benzyl Alcohol (500 mg/ampule) G0B306 F0B106 (10/03) [100-51-6] $156

1062008 Benzyl Benzoate (5 g) J0C060 I (05/04) [120-51-4] $156

1064003 1-Benzyl-3-methyl-5-aminopyrazole Hydrochloride (25 mg) F-1 n/f $487

1065006 Bephenium Hydroxynaphthoate (500 mg) F [3818-50-6] $156

1065618 Betahistine Hydrochloride (200 mg) F0C105 [5579-84-0] $156

1065709 Betaine Hydrochloride (200 mg) F-1 F (11/02) [590-46-5] $156

1066009 Betamethasone (200 mg) K2C204 K-1 (10/04)

K (11/02)

[378-44-9] $156

1067001 Betamethasone Acetate (500 mg) J0B079 I (08/03) [987-24-6] $156

1067307 Betamethasone Benzoate (200 mg) F-1 [22298-29-9] $156

1067704 Betamethasone Dipropionate (125 mg) K0C229 J (04/04)

I (03/99)

[5593-20-4] $124

1068004 Betamethasone Sodium Phosphate (500 mg) J0B043 I-1 (02/03)

I (01/01)

[151-73-5] $156

1069007 Betamethasone Valerate (200 mg) J I (05/00) [2152-44-5] $156

1069903 Betaxolol Hydrochloride (200 mg) G F-1 (06/00) [63659-19-8] $156

1070006 Betazole Hydrochloride (200 mg) H [138-92-1] $156

1071009 Bethanechol Chloride (200 mg) G F-3 (07/01) [590-63-6] $156

1071304 Bile Salts (10 g) I0C003 H-1 (05/04)

H (05/99)

[145-42-6] $124

1071508 Biotin (200 mg) H1B019 H (04/03) [58-85-5] $156

1072001 Biperiden (200 mg) F2B080 F-1 (02/04) [514-65-8] $156

1073004 Biperiden Hydrochloride (200 mg) F-3 F-2 (06/99) [1235-82-1] $156

1074007 Bisacodyl (125 mg) I1B162 I (01/04)

H-1 (02/99)

[603-50-9] $124

1074700 2,5-Bis(D-arabino-1,2,3,4-tetrahydroxybutyl)pyrazine (25 mg) F n/f $487

1075203 Bis(2-ethylhexyl)maleate (250 mg) F-2 F-1 (01/01) [142-16-5] $487

1075509 p-Bis(di-n-propyl)carbamylbenzenesulfonamide (50 mg) F n/f $487

1075531 Bismuth Citrate (100 mg) F [813-93-4] $156

1075553 Bismuth Subsalicylate (100 mg) F [14882-18-9] $156

1075757 Bisoprolol Fumarate (200 mg) F0B038 [104344-23-2] $156

1076002 4,4’-Bis[1,2,3,6-tetrahydro-4-(2-oxo-1-benzimidazolinyl)-1-pyridyl]butyr-

ophenone (25 mg)

G (05/03) n/f $487

1076308 Bleomycin Sulfate (15 mg) J0B213 I (01/04) [9041-93-4] $307

1076352 Bretylium Tosylate (200 mg) F-1 [61-75-6] $156

1076363 Brinzolamide (200 mg) F0C034 [138890-62-7] $156

1076374 Brinzolamide Related Compound A (50 mg) ((S)-(-)-4-ethylamino-2,3-

dihydro-2-(3-methoxypropyl)-4H-thieno-[3,2,e]-thiazine-6-sulfonamide-

1,1-dioxide)

F0C033 n/f $487
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1076385 Brinzolamide Related Compound B (50 mg) ((R)-4-amino-2,3-dihydro-

2-(3-methoxypropyl)-4H-thieno-[3,2,e]-thiazine-6-sulfonamide-1,1-diox-

ide ethanedioate)

F0C035 n/f $487

1076501 Bromocriptine Mesylate (150 mg) I1C197 I (09/04) [22260-51-1] $156

1077005 Bromodiphenhydramine Hydrochloride (200 mg) F-1 [1808-12-4] $156

1077708 8-Bromotheophylline (400 mg) G F (07/02) [10381-75-6] $156

1078008 Brompheniramine Maleate (125 mg) I1A036 I (01/03)

H-1 (04/99)

[980-71-2] $124

1078303 Bumetanide (250 mg) I0C111 H0B030 (05/04)

G (03/03)

[28395-03-1] $156

1078325 Bumetanide Related Compound A (25 mg) (3-Amino-4-phenoxy-5-

sulfamoylbenzoic Acid)

F-2 F-1 (05/00) n/f $487

1078336 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phenoxy-5-

sulfamoylbenzoic Acid)

F-2 F-1 (01/03) [28328-53-2] $487

1078507 Bupivacaine Hydrochloride (1 g) H G-2 (03/03)

G-1 (08/02)

[14252-80-3] $156

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 F (02/99) [53152-21-9] $207

1078711 Buprenorphine Related Compound A (50 mg) (21-[3-(1-propenyl)]-7-

alpha-[(S)-1-hydroxy-1,2,2-trimethylpropyl]-6,14-endo-ethano-6,7,8,14-

tetrahydrooripavine)

F1C076 F (04/04) n/f $487

1078733 Bupropion Hydrochloride (200 mg) F0C123 [31677-93-7] $208

1078802 Buspirone Hydrochloride (200 mg) G [33386-08-2] $156

1079000 Butabarbital CIII (200 mg) H0C007 G (03/04) [125-40-6] $207

1080000 Butacaine Sulfate (600 mg) F [149-15-5] $156

1081002 Butalbital CIII (200 mg) H0C054 G2B077 (07/04)

G-2 (06/03)

G (05/02)

[77-26-9] $207

1081501 Butamben (200 mg) F [94-25-7] $156

1082300 Butoconazole Nitrate (200 mg) F1B097 F (03/03) [64872-77-1] $156

1082504 Butorphanol Tartrate CIV (500 mg) J I (06/00) [58786-99-5] $207

1082800 Monotertiary-butyl-p-benzoquinone (100 mg) (FCC) F [3602-55-9] $156

1082901 Butyl 3-(butylamino)-4-phenoxy-5-sulfamoylbenzoate (25 mg) F-1 n/f $487

1083008 2-tert-Butyl-4-hydroxyanisole (200 mg) L0C028 K (09/03) [88-32-4] $156

1083100 3-tert-Butyl-4-hydroxyanisole (200 mg) J I-1 (09/01) [121-00-6] $156

1084000 Butylparaben (200 mg) I0C139 H-1 (03/04)

H (09/01)

[94-26-8] $156

1085003 Caffeine (200 mg) J I (06/02) [58-08-2] $156

1086006 Caffeine Melting Point Standard (1 g) (Approximately 236 degrees) J0B204 I (03/04) [58-08-2] $92

1086108 Calcifediol (75 mg) G [63283-36-3] $156

1086356 Calcium Ascorbate (200 mg) F-1 F (08/01) [5743-28-2] $156

1086800 Calcium Gluceptate (200 mg) F-1 F (09/00) [29039-00-7] $156

1086902 Calcium Lactobionate (200 mg) G0B138 F-1 (01/04)

F (11/01)

[110638-68-1] $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 N (06/00) [137-08-6] $156

1087202 Calcium Saccharate (200 mg) F [5793-89-5] $156

1088001 Candicidin (200 mg) F [1403-17-4] $156

1089004 Cannabidiol CI (25 mg) (AS) F-2 [13956-29-1] $207

1090003 Cannabinol CI (25 mg) (AS) F-2 (05/02) [521-35-7] $207

1091006 Capreomycin Sulfate (200 mg) G F (06/01) [1405-37-4] $156
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1091108 Capsaicin (100 mg) G-1 G (03/02)

F-1 (06/00)

F (03/99)

[404-86-4] $156

1091200 Captopril (200 mg) H [62571-86-2] $156

1091221 Captopril Disulfide (100 mg) G1B066 G (01/04) [64806-05-9] $487

1092009 Carbachol (200 mg) G [51-83-2] $156

1093001 Carbamazepine (100 mg) J I-1 (02/00) [298-46-4] $156

1093205 Carbarsone (200 mg) F [121-59-5] $156

1093500 Carbenicillin Indanyl Sodium (300 mg) G [26605-69-6] $156

1094004 Carbenicillin Monosodium Monohydrate (200 mg) G-2 n/f $156

1095506 Carbidopa (400 mg) I H (10/99) [38821-49-7] $156

1095517 Carbidopa Related Compound A (50 mg) (3-O-Methylcarbidopa) H0B121 G (04/03) n/f $487

1096000 Carbinoxamine Maleate (200 mg) H G-1 (11/02) [3505-38-2] $156

1096407 Carboplatin (100 mg) H0C240 G (07/04)

F (03/00)

[41575-94-4] $159

1096509 Carboprost Tromethamine (25 mg) F-1 F (02/01) [58551-69-2] $487

1096600 Carisoprodol (1 g) G F-2 (05/02) [78-44-4] $156

1096757 Carteolol Hydrochloride (200 mg) F-1 F (11/00) [51781-21-6] $156

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophenone

Hydrochloride)

I [76333-53-4] $560

1096906 Cefaclor (400 mg) H [70356-03-5] $156

1096917 Cefaclor, Delta-3-Isomer (30 mg) G F-1 (02/00) n/f $156

1097104 Cefadroxil (125 mg) I H (04/99) [66592-87-8] $124

1097308 Cefamandole Lithium (200 mg) H n/f $156

1097400 Cefamandole Nafate (200 mg) H [42540-40-9] $156

1097501 Cefamandole Sodium (250 mg) F [30034-03-8] $156

1097603 Cefazolin (400 mg) K J (06/00) [25953-19-9] $156

1097636 Cefepime Hydrochloride (500 mg) F0C063 [123171-59-5] $156

1097647 Cefepime Hydrochloride System Suitability (25 mg) F0C095 n/f $156

1097658 Cefixime (500 mg) F [79350-37-1] $156

1097771 Cefmenoxime Hydrochloride (350 mg) F [75738-58-8] $156

1097782 Cefmetazole (200 mg) F-1 F (04/02) [56796-20-4] $156

1097750 Cefonicid Sodium (1 g) G [61270-78-8] $156

1097705 Cefoperazone Dihydrate (200 mg) H G (12/99) [62893-19-0] $156

1097807 Ceforanide (200 mg) F-1 F (07/00) [60925-61-3] $156

1097909 Cefotaxime Sodium (250 mg) I [64485-93-4] $124

1097975 Cefotetan (500 mg) H0C175 G (07/04)

F (09/00)

[69712-56-7] $156

1098005 Cefotiam Hydrochloride (325 mg) G0B050 F (01/03) [66309-69-1] $156

1098107 Cefoxitin (500 mg) I H (05/00) [35607-66-0] $156

1098118 Cefpiramide (300 mg) F0C203 1 [70797-11-4] $156

1098049 Cefprozil E-Isomer (50 mg) F2C284 F-1 (10/04)

F (05/01)

[121123-17-9] $156

1098050 Cefprozil Z-Isomer (200 mg) G0C037 F (12/03) [121123-17-9] $156

1098129 Ceftazidime, Delta-3-Isomer (25 mg) G F (03/00) n/f $208

1098130 Ceftazidime Pentahydrate (300 mg) H G (12/99) [78439-06-2] $156

1098173 Ceftizoxime (200 mg) H [68401-81-0] $156

1098184 Ceftriaxone Sodium (350 mg) G0B264 F (08/03) [104376-79-6] $156
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1098195 Ceftriaxone Sodium E-Isomer (25 mg) I0C190 H (07/04)

G (08/01)

F-1 (02/00)

n/f $208

1098209 Cefuroxime Sodium (200 mg) H G-1 (05/00) [56238-63-2] $156

1098220 Cefuroxime Axetil (500 mg) G F-1 (05/02) [64544-07-6] $156

1098231 Cefuroxime Axetil Delta-3-Isomers (35 mg) H0B160 G (03/03) n/f $156

1098300 Cellulose Acetate (125 mg) F-1 F (11/99) [9004-35-7] $124

1098355 Cellulose Acetate Phthalate (125 mg) F-1 F (03/99) [9004-38-0] $124

1098708 Cephaeline Hydrobromide (200 mg) G-1 n/f $487

1099008 Cephalexin (250 mg) I-2 I-1 (03/00) [23325-78-2] $156

1102000 Cephalothin Sodium (200 mg) I [58-71-9] $156

1102408 Cephapirin Benzathine (100 mg) F [97468-37-6] $156

1102500 Cephapirin Sodium (200 mg) I-1 I (07/02) [24356-60-3] $156

1102805 Cephradine (200 mg) J I (04/00) [58456-86-3] $156

1103003 Cetyl Alcohol (100 mg) I H (03/99) [36653-82-4] $156

1103105 Cetyl Palmitate (50 mg) F0B241 [540-10-3] $156

1104006 Cetylpyridinium Chloride (500 mg) I H-1 (06/01)

H (08/99)

[6004-24-6] $156

1106001 Chlorambucil (125 mg) G F-1 (02/99) [305-03-3] $124

1107004 Chloramphenicol (200 mg) N1C074 N (10/04)

M (03/00)

[56-75-7] $156

1107300 Chloramphenicol Palmitate (200 mg) G-1 [530-43-8] $156

1107401 Chloramphenicol Palmitate Nonpolymorph A (200 mg) F-1 [530-43-8] $487

1107503 Chloramphenicol Palmitate Polymorph A (200 mg) G F (08/99) [530-43-8] $487

1109000 Chlordiazepoxide CIV (200 mg) I0B063 H-1 (03/03) [58-25-3] $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 [438-41-5] $207

1110020 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-1,3-dihydro-

5-phenyl-2H-1,4-benzodiazepin-2-one 4-Oxide)

G [963-39-3] $487

1111001 Chlorhexidine (200 mg) F0C306 [55-56-1] $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 [56-95-1] $156

1112503 Chlorobutanol (200 mg) G F-3 (12/01) [6001-64-5] $156

1115556 beta-Chlorogenin (20 mg) F n/f $156

1117008 Chloroprocaine Hydrochloride (200 mg) G0B285 F-3 (01/04)

F-2 (03/99)

[3858-89-7] $156

1118000 Chloroquine Phosphate (500 mg) I H (10/99) [50-63-5] $156

1121005 Chlorothiazide (200 mg) H0B161 G (04/03) [58-94-6] $156

1122008 Chlorotrianisene (1 g) F [569-57-3] $156

1122700 Chloroxylenol (125 mg) F2C259 F-1 (07/04)

F (10/99)

[88-04-0] $124

1122722 Chloroxylenol Related Compound A (25 mg) (2-chloro-3,5-dimethyl-

phenol)

G0C275 F-1 (07/04) [5538-41-0] $487

1123000 Chlorpheniramine Maleate (125 mg) M0B020 L-1 (06/03) [113-92-8] $124

1123102 Chlorpheniramine Maleate Extended-Release Tablets (Drug Release

Calibrator, Single Unit) (60 Tablets)

G0B259 F (06/03) [113-92-8] $156

1124003 Chlorphenoxamine Hydrochloride (200 mg) F-1 [562-09-4] $156

1125006 Chlorpromazine Hydrochloride (200 mg) J I (04/99) [69-09-0] $156

1126009 Chlorpropamide (200 mg) H [94-20-2] $156

1127001 Chlorprothixene (200 mg) F-1 [113-59-7] $156

1129007 Chlortetracycline Hydrochloride (200 mg) J-1 J (02/02) [64-72-2] $156
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1130006 Chlorthalidone (200 mg) I0C255 2,3 H-1 (11/04)

H (07/99)

[77-36-1] $156

1119309 Chlorthalidone Related Compound A (25 mg) (4’-Chloro-3’-sulfamoyl-2-

benzophenone Carboxylic Acid)

G0C376 F-3 (07/04) n/f $487

1130505 Chlorzoxazone (500 mg) I H (07/01) [95-25-0] $156

1130527 Chlorzoxazone Related Compound A (50 mg) (2-Amino-4-chlorophe-

nol)

G-1 G (11/00) [95-85-2] $487

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 L (10/03)

K (09/99)

[67-97-0] $159

1131803 Delta-4,6-cholestadienol (30 mg) F [14214-69-8] $156

1132001 Cholesteryl Caprylate (200 mg) F [1182-42-9] $156

1133004 Cholestyramine Resin (500 mg) I [11041-12-6] $124

1133503 Cholic Acid (2 g) (AS) F3B159 F-2 (01/03) [81-25-4] $156

1133536 Choline Bitartrate (200 mg) F0C057 [87-67-2] $156

1133547 Choline Chloride (200 mg) F0C058 [67-48-1] $156

1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 [39455-18-0] $156

1133638 Chromium Picolinate (100 mg) F [14639-25-9] $156

1134007 Chymotrypsin (300 mg) I H (06/01) [9004-07-3] $156

1134030 Ciclopirox Olamine (125 mg) H0C207 G (05/03) [41621-49-2] $124

1134051 Cilastatin Ammonium Salt (100 mg) F-1 F (07/00) n/f $156

1134062 Cimetidine (200 mg) I1C081 I (05/04) [51481-61-9] $156

1134073 Cimetidine Hydrochloride (200 mg) F [70059-30-2] $156

1134109 Cinoxacin (200 mg) F [28657-80-9] $156

1134313 Ciprofloxacin (125 mg) G-1 G (05/01) [85721-33-1] $124

1134324 Ciprofloxacin Ethylenediamine Analog (25 mg) J0A030 I (01/03)

H-1 (02/99)

n/f $208

1134335 Ciprofloxacin Hydrochloride (400 mg) H G (04/00) [86393-32-0] $156

1134357 Cisplatin (100 mg) H G (03/01) [15663-27-1] $156

1134368 Citric Acid (200 mg) F1B092 F-1 (01/04)

F (07/02)

[77-92-9] $156

1134379 Clarithromycin (75 mg) F4B183 F-3 (01/04)

F-2 (09/01)

[81103-11-9] $156

1134380 Clarithromycin Related Compound A (50 mg) (6,11-di-O-methylerythro-

mycin A)

G F (04/01) n/f $208

1134404 Clavam-2-carboxylate Potassium (1 Pellet) H0C089 G0B225 (12/03)

F (10/03)

n/f $487

1134426 Clavulanate Lithium (200 mg) I H (09/02) n/f $156

1134506 Clemastine Fumarate (250 mg) I H (10/00) [14976-57-9] $156

1135000 Clidinium Bromide (2 g) G [3485-62-9] $156

1135021 Clidinium Bromide Related Compound A (250 mg) (3-Hydroxy-1-

methylquinuclindinium Bromide)

I [76201-95-1] $487

1136002 Clindamycin Hydrochloride (200 mg) G4A017 G-3 (07/03)

G-2 (05/99)

[58207-19-5] $428

1137005 Clindamycin Palmitate Hydrochloride (200 mg) F-2 [25507-04-4] $428

1138008 Clindamycin Phosphate (125 mg) I0C165 H-3 (04/04)

H-2 (07/03)

H-1 (02/99)

[24729-96-2] $214

1138201 Clioquinol (500 mg) M L-1 (01/03) [130-26-7] $156

1138405 Clobetasol Propionate (200 mg) F-1 F (10/01) [25122-46-7] $156

1138427 Clobetasol Propionate Related Compound A (50 mg) (9-alpha-fluoro-

11-beta-hydroxy-16-beta-methyl-3-oxo-androsta-1,4-diene-17(R)-spiro-

2’-[4’-chloro-5’-ethylfuran-3’(2’H)-one])

F-1 F (01/03) n/f $208
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1138507 Clocortolone Pivalate (200 mg) G [34097-16-0] $156

1138904 Clofazimine (200 mg) F [2030-63-9] $156

1139000 Clofibrate (1 g) I H (04/01) [637-07-0] $156

1140000 Clomiphene Citrate (500 mg) H G-1 (10/99) [50-41-9] $156

1140101 Clomiphene Related Compound A (100 mg) ((E,Z)-2-[4-(1,2-dipheny-

lethenyl)phenoxy]-N,N-diethylethanamine Hydrochloride)

F1B206 F (09/03) n/f $208

1140247 Clomipramine Hydrochloride (200 mg) F0C075 [17321-77-6] $156

1140305 Clonazepam CIV (200 mg) G1B175 G (01/04)

F-2 (01/00)

[1622-61-3] $207

1140327 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-chlorophe-

nyl)-6-nitrocarbostyril)

G2B110 G-1 (01/04)

G (02/99)

n/f $487

1140338 Clonazepam Related Compound B (25 mg) (2-Amino-2’-chloro-5-

nitrobenzophenone)

H G (04/01) [2011-66-7] $487

1140349 Clonazepam Related Compound C (25 mg) (2-Bromo-2’-(2-chloroben-

zoyl)-4’-nitroacetanilide)

F0C340 n/f $487

1140393 Clonidine (200 mg) F0C401 1 [4205-90-7] $156

1140407 Clonidine Hydrochloride (200 mg) G [4205-91-8] $156

1140418 Clonidine Related Compound A (25 mg) (Acetylclonidine) F0C373 [54707-71-0] $487

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 F-1 (06/03)

F (12/99)

[57109-90-7] $207

1140702 Clorsulon (200 mg) F1B084 F (01/04) [60200-06-8] $156

1141002 Clotrimazole (200 mg) J I (05/99) [23593-75-1] $124

1141024 Clotrimazole Related Compound A (25 mg) ((o-chlorophenyl)diphenyl-

methanol)

I H (10/01)

G-1 (02/99)

[66774-02-5] $487

1141909 Cloxacillin Benzathine (200 mg) F-1 F (03/02) [23736-58-5] $156

1142005 Cloxacillin Sodium (200 mg) L0B086 K (01/04) [7081-44-9] $156

1142107 Clozapine (100 mg) F0C032 [5786-21-0] $260

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 H-2 (01/04)

H-1 (02/99)

[53-21-4] $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 F-1 (11/02) [3688-65-1] $207

1144000 Codeine Phosphate CII (100 mg) J0C200 I-1 (10/04)

I (09/02)

H-1 (01/00)

[41444-62-6] $207

1145003 Codeine Sulfate CII (250 mg) H-2 H-1 (01/02) [6854-40-6] $207

1146006 Colchicine (300 mg) J I (05/02) [64-86-8] $156

1146505 Colestipol Hydrochloride (200 mg) F-1 [37296-80-3] $156

1147009 Colistimethate Sodium (200 mg) H [8068-28-8] $156

1148001 Colistin Sulfate (200 mg) G-1 G (09/99) [1264-72-8] $156

1148500 Copovidone (100 mg) F0C194 [2586-89-9] $156

1149004 Corticotropin (5.6 Units/vial; 5 vials) M L (06/99) [9002-60-2] $124

1150003 Cortisone Acetate (150 mg) I [50-04-4] $156

1150353 Creatinine (100 mg) F [60-27-5] $156

1150502 Cromolyn Sodium (500 mg) J I (06/00) [15826-37-6] $156

1150706 Crospovidone (200 mg) G1C273 2 G (12/04) [9003-39-8] $156

1151006 Crotamiton (200 mg) H-1 H (07/00) [483-63-6] $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg of

mixture) (Vitamin B12)

N M-3 (08/99) [68-19-9] $156

1152508 Cyclacillin (200 mg) G [3485-14-1] $156

1152701 Cyclandelate (200 mg) F0C384 1 [456-59-7] $156

1153001 Cyclizine (1 g) DISCONTINUED F (04/04) [82-92-8] $156
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1154004 Cyclizine Hydrochloride (200 mg) G [303-25-3] $156

1154503 Cyclobenzaprine Hydrochloride (200 mg) G0A013 F-3 (07/03) [6202-23-9] $156

1154558 Alpha Cyclodextrin (50 mg) F-1 F (10/00) [10016-20-3] $156

1154569 Beta Cyclodextrin (250 mg) G F-1 (12/02) [7585-39-9] $156

1154707 Cyclomethicone 4 (200 mg) F-2 F-1 (06/02) [69430-24-6] $156

1154809 Cyclomethicone 5 (125 mg) F-2 F-1 (09/99) [69430-24-6] $124

1154900 Cyclomethicone 6 (200 mg) F2B024 F-1 (03/03) [69430-24-6] $156

1156000 Cyclopentolate Hydrochloride (300 mg) H G (04/00) [5870-29-1] $156

1157002 Cyclophosphamide (500 mg) J [6055-19-2] $124

1157501 2-Cyclopropylmethylamino-5-chlorobenzophenone (50 mg) F n/f $487

1158005 Cycloserine (200 mg) G [68-41-7] $156

1158504 Cyclosporine (50 mg) H-1 H (11/02)

G-2 (03/00)

[59865-13-3] $479

1158650 Cyclosporine Resolution Mixture (25 mg) F [108027-45-8]

(U)

$412

1159008 Cyclothiazide (200 mg) F-1 [2259-96-3] $156

1161000 Cyproheptadine Hydrochloride (500 mg) G F-4 (11/02) [41354-29-4] $156

1161509 L-Cysteine Hydrochloride (200 mg) H G (05/00) [7048-04-6] $156

1162002 Cytarabine (250 mg) G-2 G-1 (07/00) [147-94-4] $156

1162308 Dacarbazine (125 mg) H G (01/99) [4342-03-4] $124

1162320 Dacarbazine Related Compound A (50 mg) (5-aminoimidazole-4-

carboxamide Hydrochloride)

H0C052 G (03/04)

F (03/00)

[72-40-2] $487

1162330 Dacarbazine Related Compound B (100 mg) (2-azahypoxanthine) F-1 F (12/01) [63907-29-9] $487

1162400 Dactinomycin (50 mg) I [50-76-0] $427

1162501 Danazol (200 mg) H G (10/00) [17230-88-5] $156

1164008 Dapsone (125 mg) G-3 G-2 (08/99) [80-08-0] $124

1164700 Daunorubicin Hydrochloride (200 mg) L0B307 K (11/03)

J (08/00)

[23541-50-6] $479

1165000 Decamethonium Bromide (250 mg) F [541-22-0] $156

1166003 Deferoxamine Mesylate (500 mg) I [138-14-7] $156

1166309 Dehydroacetic Acid (200 mg) F [520-45-6] $156

1166400 Dehydrocarteolol Hydrochloride (100 mg) F n/f $487

1166502 Dehydrocholic Acid (200 mg) F-1 F (03/04) [81-23-2] $156

1169001 Demecarium Bromide (250 mg) F [56-94-0] $156

1170000 Demeclocycline Hydrochloride (200 mg) H1C036 H (08/04)G-1

(08/01)

[64-73-3] $156

1171003 Denatonium Benzoate (200 mg) I0B129 H (09/02) [86398-53-0] $156

1171706 Desacetyl Diltiazem Hydrochloride (50 mg) I H (08/00) [23515-45-9] $487

1171900 Desflurane (0.5 mL) F0C187 [57041-67-5] $156

1171910 Desflurane Related Compound A (0.1 mL) (bis-(1,2,2,2-tetrafluoroethyl)

ether)

F0C031 n/f $487

1172006 Desipramine Hydrochloride (125 mg) H-1 H (10/99) [58-28-6] $124

1173009 Deslanoside (100 mg) H-1 [17598-65-1] $156

1173235 Desogestrel (50 mg) G0C390 2 F0B282 (11/04) [54024-22-5] $156

1173246 Desogestrel Related Compound A (15 mg) (13-Ethyl-11-methylene-18,

19-dinor-5alpha, 17alpha-preg-3-en-20-yl-17-ol, desogestrel delta-3

isomer)

F0B279 n/f $487

1173257 Desogestrel Related Compound B (15 mg) (3-Hydroxy-desogestrel) F0B284 n/f $487

1173268 Desogestrel Related Compound C (25 mg) (3-Keto-desogestrel) F0B281 [54048-10-1] $487

1173508 Desoximetasone (200 mg) H0B036 G (01/04) [382-67-2] $156
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1174001 Desoxycorticosterone Acetate (200 mg) J0C014 I (01/04)

H (05/00)

[56-47-3] $156

1175004 Desoxycorticosterone Pivalate (125 mg) H0C276 G (01/04) [808-48-0] $124

1176007 Dexamethasone (125 mg) J [50-02-2] $124

1176506 Dexamethasone Acetate (200 mg) G F-1 (06/99) [55812-90-3] $156

1177000 Dexamethasone Phosphate (200 mg) J1B070 J (08/03)

I (03/00)

[312-93-6] $156

1178002 Dexbrompheniramine Maleate (200 mg) J I (03/03) [2391-03-9] $156

1179005 Dexchlorpheniramine Maleate (500 mg) G1A025 G (12/02) [2438-32-6] $156

1179504 Dexpanthenol (500 mg) J0C293 I (08/04)

H (02/02)

[81-13-0] $160

1179708 Dextran 40 (50 mg) F0C247 [9004-54-0] $156

1179741 Dextran 70 (50 mg) F0C260 [9004-54-0] $156

1179854 Dextran 4 Calibration (100 mg) F0C002 [9004-54-0] $156

1179865 Dextran 10 Calibration (100 mg) F0C010 [9004-54-0] $156

1179876 Dextran 40 Calibration (100 mg) F0C011 [9004-54-0] $156

1179720 Dextran 40 System Suitability (200 mg) F0B181 [9004-54-0] $156

1179887 Dextran 70 Calibration (100 mg) F0C013 [9004-54-0] $156

1179763 Dextran 70 System Suitability (200 mg) F0B182 [9004-54-0] $156

1179898 Dextran 250 Calibration (100 mg) F0C039 [9004-54-0] $156

1179800 Dextran Vo Marker (100 mg) F0B242 [9004-54-0] $156

1180004 Dextroamphetamine Sulfate CII (500 mg) H G (08/03)

F-6 (12/99)

[51-63-8] $216

1180503 Dextromethorphan (2 g) H G (06/00) [125-71-3] $487

1181007 Dextromethorphan Hydrobromide (500 mg) J0B167 I (07/03) [6700-34-1] $156

1181302 Dextrose (500 mg) J-1 J (11/02)

I (08/99)

[50-99-7] $124

1181506 Diacetylated Monoglycerides (200 mg) G [68990-54-5] $156

1182000 Diacetylfluorescein (200 mg) H G (01/02) [596-09-8] $156

1183002 Diacetylmorphine Hydrochloride CI (25 mg) (AS) (Heroin Hydrochlor-

ide)

J I-1 (10/99) [1502-95-0] $207

1184005 Diatrizoic Acid (100 mg) G [50978-11-5] $156

1184027 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-3-amino-

2,4,6-triiodobenzoic Acid)

I H (02/00) [1713-07-1] $487

1185008 Diazepam CIV (100 mg) I H (12/01) [439-14-5] $207

1185020 Diazepam Related Compound A (25 mg) (2-Methyl-amino-5-chloro-

benzophenone)

I H-1 (11/02)

H (04/00)

[1022-13-5] $487

1023403 Diazepam Related Compound B (25 mg) (3-Amino-6-chloro-1-methyl-

4-phenylcarbostyril)

I1C102 2,8 I (12/04)

H (04/01)

[5220-02-0] $487

1186000 Diazoxide (200 mg) G1C017 G (12/03) [364-98-7] $156

1187003 Dibucaine Hydrochloride (200 mg) I H-2 (01/03) [61-12-1] $156

1187207 Dichloralphenazone CIV (200 mg) F0B010 [480-30-8] $207

1188006 Dichlorphenamide (200 mg) G-1 [120-97-8] $156

1188800 Diclofenac Sodium (200 mg) H0B150 G-1 (03/04)

G (05/01)

[15307-79-6] $156

1188811 Diclofenac Related Compound A (100 mg) (N-(2,6-dichlorophenyl)in-

dolin-2-one)

H G (05/02) [15362-40-0] $490

1189009 Dicloxacillin Sodium (500 mg) J0C182 I0B142 (09/04)

H (05/03)

[13412-64-1] $156

1190008 Dicumarol (200 mg) G [66-76-2] $156
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1191000 Dicyclomine Hydrochloride (125 mg) H G (03/99) [67-92-5] $124

1192003 Dienestrol (125 mg) I [84-17-3] $124

1193006 Diethylcarbamazine Citrate (200 mg) G-1 [1642-54-2] $156

1193301 Diethylene Glycol Monoethyl Ether (0.5 mL/ampule) F0B095 [111-90-0] $156

1193505 Diethyl Phthalate (200 mg) G F-1 (03/00) [84-66-2] $156

1194009 Diethylpropion Hydrochloride CIV (200 mg) H [134-80-5] $207

1195001 Diethylstilbestrol (200 mg) K5B291 K-4 (05/04) [56-53-1] $156

1197007 Diethyltoluamide (3 g) H [134-62-3] $124

1197302 Diflorasone Diacetate (200 mg) G F-1 (03/00) [33564-31-7] $156

1197506 Diflunisal (200 mg) G [22494-42-4] $156

1198000 Digitalis (3 g) F [8031-42-3] $156

1199002 Digitoxin (200 mg) M [71-63-6] $156

1200000 Digoxin (250 mg) O0B096 N-1 (04/03) [20830-75-5] $156

1200600 Dihydrocapsaicin (25 mg) G0C071 F-1 (12/03)

F (01/00)

[19408-84-5] $156

1200804 Dihydrocodeine Bitartrate CII (200 mg) H G (03/01) [5965-13-9] $207

1201002 17alpha-Dihydroequilin (50 mg) I0C277 H (07/04) [6639-99-2] $208

1202005 Dihydroergotamine Mesylate (250 mg) (List Chemical) J0B085 I (03/03) [6190-39-2] $156

1203008 Dihydrostreptomycin Sulfate (200 mg) J [5490-27-7] $156

1204000 Dihydrotachysterol (30 mg/ampule; 4 ampules) I [67-96-9] $156

1204102 Dihydroxyacetone (250 mg) F [96-26-4] $156

1204805 Diloxanide Furoate (200 mg) F0C026 [3736-81-0] $156

1205003 Diltiazem Hydrochloride (200 mg) I [33286-22-5] $156

1206006 Dimenhydrinate (100 mg) J0B055 I (06/03) [523-87-5] $156

1208001 Dimethisoquin Hydrochloride (2 g) G [2773-92-4] $156

1210105 N-(3-Dimethylamino-propyl)-2-aza-8,8-diethyl-8-germaspiro [4:5]de-

cane-1,3-dione (AS)

F [41992-23-8] $156

1211006 Dimethyl Sulfoxide (3 g) G0C198 F-3 (07/04)

F-2 (05/02)

[67-68-5] $208

1213001 Dinoprost Tromethamine (50 mg) F [38562-01-5] $1,525

1213103 Dinoprostone (50 mg) F0C030 [363-24-6] $1,525

1214004 Dioxybenzone (150 mg) F1B277 F (10/03) [131-53-3] $156

1216000 Diphemanil Methylsulfate (500 mg) H [62-97-5] $156

1217909 Diphenhydramine Citrate (125 mg) H0B128 G (04/03) [88637-37-0] $124

1218005 Diphenhydramine Hydrochloride (200 mg) J0B013 I (07/03) [147-24-0] $156

1219008 Diphenoxylate Hydrochloride CII (200 mg) I H (03/02) [3810-80-8] $207

1220302 Dipivefrin Hydrochloride (200 mg) I H (06/99) [64019-93-8] $156

1220506 Dipyridamole (200 mg) H G-1 (01/99) [58-32-2] $156

1220700 Dirithromycin (200 mg) F [62013-04-1] $156

1221000 Disodium Guanylate (300 mg) (FCC) F-1 [5550-12-9] $156

1222002 Disodium Inosinate (500 mg) (FCC) F [4691-65-0] $156

1222501 Disopyramide Phosphate (200 mg) H-1 H (03/02) [22059-60-5] $156

1223005 2,4-Disulfamyl-5-trifluoromethylaniline (125 mg) G [654-62-6] $487

1224008 Disulfiram (200 mg) F-3 F-2 (07/02) [97-77-8] $156

1224507 Dobutamine Hydrochloride (600 mg) H-1 H (01/00) [49745-95-1] $156

1224700 Docusate Calcium (500 mg) H0B044 G-1 (07/02) [128-49-4] $156

1224802 Docusate Sodium (500 mg) J I-1 (05/02) [577-11-7] $156

1224904 Docusate Potassium (100 mg) F-1 F (11/99) [7491-09-0] $156

1224959 Dolasetron Mesylate (200 mg) F0C319 [115956-13-3] $156
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1224960 Dolasetron Mesylate Related Compound A (25 mg) (Hexahydro-8-

hydroxy-2,6-methano-2H-quinolizin-3(4H)-one hydrochloride)

F0C321 n/f $487

1225204 Dopamine Hydrochloride (200 mg) G F-5 (05/02) [62-31-7] $156

1225281 Dorzolamide Hydrochloride (500 mg) F0C040 [130693-82-2] $156

1225292 Dorzolamide Hydrochloride Related Compound A (20 mg) ((4R,6R)-4-

(ethylamino)-5,6-dihydro-6-methyl-4H-thieno[2,3-b]thiopyran-2-sulfona-

mide 7,7-dioxide, monohydrochloride)

F0C068 n/f $487

1225000 Doxapram Hydrochloride (200 mg) F4C053 F-3 (07/04) [7081-53-0] $156

1225419 Doxazosin Mesylate (200 mg) F0C079 [77883-43-3] $156

1225500 Doxepin Hydrochloride (500 mg) I [1229-29-4] $156

1225703 Doxorubicin Hydrochloride (50 mg) K J (06/02) [25316-40-9] $479

1226003 Doxycycline Hyclate (200 mg) I H (01/00) [24390-14-5] $156

1227006 Doxylamine Succinate (300 mg) I0B266 H (01/04) [562-10-7] $156

1229001 Droperidol (250 mg) H-1 H (04/99) [548-73-2] $156

1230000 Dyclonine Hydrochloride (200 mg) G [536-43-6] $156

1231003 Dydrogesterone (200 mg) I0B114 H (01/04) [152-62-5] $156

1231502 Dyphylline (200 mg) G-2 G-1 (11/02) [479-18-5] $156

1231808 Econazole Nitrate (200 mg) G [68797-31-9] $156

1232006 Edetate Calcium Disodium (200 mg) H0B272 2 G-3 (11/04)

G-2 (11/99)

[23411-34-9] $156

1233009 Edetate Disodium (200 mg) H G-2 (04/02) [6381-92-6] $156

1233508 Edetic Acid (200 mg) F-1 [60-00-4] $156

1234001 Edrophonium Chloride (200 mg) H G (08/99) [116-38-1] $156

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 [84696-12-5] $520

1234806 Emedastine Difumarate (100 mg) F0C059 [87233-62-3] $156

1235004 Emetine Hydrochloride (300 mg) H0B201 G (05/03) [316-42-7] $156

1235274 Enalaprilat (300 mg) I H (03/01)

G (08/99)

[84680-54-6] $124

1235300 Enalapril Maleate (200 mg) J I (06/01) [76095-16-4] $156

1235503 Endotoxin (10,000 USP Endotoxin Units) G2B274 G-1 (12/03)

G (06/99)

n/f $156

1235809 Enflurane (1 mL) G-1 G (02/01) [13838-16-9] $156

1236007 Ephedrine Sulfate (200 mg) (List Chemical) H-2 H-1 (11/02) [134-72-5] $156

1236506 4-Epianhydrotetracycline Hydrochloride (50 mg) J0C041 I-1 (12/03)

I (06/00)

[4465-65-0] $487

1236801 Epilactose (200 mg) G F-1 (06/00) [103302-12-1] $487

1237000 Epinephrine Bitartrate (200 mg) O [51-42-3] $156

1237509 Epitetracycline Hydrochloride (200 mg) F [23313-80-6] $487

1238002 Equilin (25 mg) I1B290 2 I (11/04)

H-1 (05/00)

[474-86-2] $208

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 O (02/04)

N (12/99)

[50-14-6] $168

1239504 Ergoloid Mesylates (300 mg) I H-1 (01/00) [8067-24-1] $156

1240004 Ergonovine Maleate (100 mg) (List Chemical) N M-1 (07/02) [129-51-1] $156

1241007 Ergosterol (50 mg) H [57-87-4] $156

1241506 Ergotamine Tartrate (150 mg) (List Chemical) I0B174 H (01/04) [379-79-3] $156

1241550 Ergotaminine (100 mg) (List Chemical) G0B177 F-1 (06/04) [639-81-6] $156

1242000 Erythromycin (250 mg) M L (08/99) [114-07-8] $156
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1242010 Erythromycin B (150 mg) G1C080 2 G (11/04)

F-1 (09/01)

F (05/01)

[527-75-3] $156

1242021 Erythromycin C (50 mg) F-3 F-2 (01/03)

F-1 (02/02)

F (02/99)

n/f $156

1242032 Erythromycin Related Compound N (50 mg) (N-Demethylerythromycin

A)

F2A023 F-1 (06/04)

F (09/99)

n/f $156

1243002 Erythromycin Estolate (200 mg) H G (01/03) [3521-62-8] $156

1245008 Erythromycin Ethylsuccinate (200 mg) H G-1 (06/01) [1264-62-6] $156

1246000 Erythromycin Gluceptate (200 mg) H G (07/03) [23067-13-2] $156

1247003 Erythromycin Lactobionate (200 mg) H-1 H (01/02) [3847-29-8] $156

1248006 Erythromycin Stearate (200 mg) H0B187 G-1 (05/03) [643-22-1] $156

1249009 Erythrosine Sodium (100 mg) F [49746-10-3] $156

1250008 Estradiol (500 mg) K1B007 K (04/03) [50-28-2] $156

1251000 Estradiol Benzoate (250 mg) (AS) G-1 [50-50-0] $156

1252003 Estradiol Cypionate (200 mg) G-1 G (02/00) [313-06-4] $156

1254009 Estradiol Valerate (100 mg) L K (05/02) [979-32-8] $156

1254508 Estriol (100 mg) J I-1 (06/01) [50-27-1] $156

1255001 Estrone (200 mg) K1B099 K (07/03)

J-1 (07/00)

[53-16-7] $156

1255500 Estropipate (500 mg) J0B262 I (12/03)

H (09/01)

[7280-37-7] $156

1256004 Ethacrynic Acid (200 mg) F [58-54-8] $156

1257007 Ethambutol Hydrochloride (200 mg) H G (08/02) [1070-11-7] $156

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 [113-18-8] $207

1260001 Ethinyl Estradiol (150 mg) P1B193 P0B052 (01/04)

P (03/03)

O (08/99)

[57-63-6] $156

1260012 Ethinyl Estradiol Related Compound A (20 mg) (6-Keto-ethinyl estra-

diol)

F0B252 n/f $487

1261004 Ethionamide (200 mg) H0B148 G (03/03) [536-33-4] $156

1262801 Ethopabate (125 mg) F [59-06-3] $156

1262823 Ethopabate Related Compound A (25 mg) (Methyl-4-acetamido-2-

hydroxybenzoate)

F n/f $487

1263000 Ethopropazine Hydrochloride (300 mg) G [1094-08-2] $156

1264002 Ethosuximide (125 mg) H G-2 (11/01)

G-1 (05/99)

[77-67-8] $124

1264501 Ethotoin (200 mg) F [86-35-1] $156

1265005 Ethoxzolamide (200 mg) F [452-35-7] $156

1265504 Ethylcellulose (1 g) H-1 H (06/99) [9004-57-3] $156

1266008 Ethyl Maltol (1 g) (FCC) H [4940-11-8] $156

1266507 Ethylnorepinephrine Hydrochloride (200 mg) F [3198-07-0] $156

1267000 Ethylparaben (200 mg) I0A016 H (01/04) [120-47-8] $156

1267500 Ethyl Vanillin (200 mg) F2B134 F-1 (04/04) [121-32-4] $156

1268003 Ethynodiol Diacetate (200 mg) I0A033 H-1 (01/03)

H (04/01)

[297-76-7] $156

1268502 Etidronate Disodium (200 mg) G F-2 (02/03) [7414-83-7] $156

1268604 Etidronic Acid Monohydrate (1 g) G F-1 (05/99) [2809-21-4] $156

1268706 Etodolac (400 mg) G F (10/01) [41340-25-4] $156
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1268728 Etodolac Related Compound A (25 mg) ((+/-)-8-ethyl-1-methyl-1,3,4,9-

tetrahydropyrano [3,4-b]-indole-1-acetic acid)

F-1 F (05/02) [109518-50-5] $208

1268808 Etoposide (300 mg) H0C315 2 G (11/04) [33419-42-0] $124

1268852 Etoposide Resolution Mixture (30 mg) F0B209 [33419-42-0] $208

1269006 Evans Blue (200 mg) DISCONTINUED G (04/04) [314-13-6] $156

1269200 Famotidine (125 mg) H-1 H (11/02)

G (03/99)

[76824-35-6] $124

1269389 Felodipine (200 mg) F-1 F (09/02) [72509-76-3] $156

1269390 Felodipine Related Compound A (100 mg) (ethyl methyl 4-(2,3-

dichlorophenyl)-2,6-dimethylpyridine-3,5-dicarboxylate)

F0B207 [96302-71-7] $487

1269403 Fenbendazole (100 mg) F [43210-67-9] $487

1269458 Fenoldopam Mesylate (200 mg) F0C125 [67227-57-0] $156

1269469 Fenoldopam Related Compound A (20 mg) (1-Methyl-3-benzazapine-

7,8-diol, 6-chloro-2,3,4,5-tetrahydro-1-(4-hydroxyphenyl)-, methanesul-

fonate)

F0C124 n/f $487

1269470 Fenoldopam Related Compound B (20 mg) (1H-3-Benzazapine-7,8-

diol, 2,3,4,5-tetrahydro-1-(4-hydroxyphenyl)-, methanesulfonate)

F0C126 n/f $487

1269505 Fenoprofen Calcium (500 mg) G-1 [53746-45-5] $156

1269550 Fenoprofen Sodium (500 mg) G F-1 (05/02) [66424-46-2] $156

1270005 Fentanyl Citrate CII (100 mg) K0C264 2 J2B227 (11/04)

J-1 (09/03)

J (05/02)

I (06/00)

[990-73-8] $207

1270402 Finasteride (200 mg) F [98319-26-7] $156

1270800 Flecainide Acetate (200 mg) F-1 F (06/03) [54143-56-5] $156

1270821 Flecainide Related Compound A (75 mg) (3-[2,5-bis(2,2,2-trifluor-

oethoxy)phenyl]-1,5,6,7,8,8a-hexahydroimidazo-[1,5a]pyridine Hydro-

chloride)

F n/f $487

1271008 Floxuridine (250 mg) F-2 F-1 (08/01) [50-91-9] $156

1272000 Flucytosine (200 mg) F [2022-85-7] $156

1272204 Fludarabine Phosphate (300 mg) F0C374 1 [75607-67-9] $156

1273003 Fludrocortisone Acetate (250 mg) H G (08/01) [514-36-3] $156

1273808 Flumazenil (200 mg) F0C305 [78755-81-4] $780

1274006 Flumethasone Pivalate (200 mg) I H (01/02) [2002-29-1] $156

1274505 Flunisolide (200 mg) I H (01/01) [77326-96-6] $156

1274607 Flunixin Meglumine (300 mg) G F-1 (04/02)

F (09/99)

[42461-84-7] $156

1275009 Fluocinolone Acetonide (100 mg) J I (11/99) [67-73-2] $156

1276001 Fluocinonide (100 mg) I [356-12-7] $156

1277004 Fluorescein (200 mg) G0B171 F-1 (02/03) [2321-07-5] $156

1277208 Fluoride Dentifrice: Sodium Fluoride-Calcium Pyrophosphate (high

beta-phase) (180 g) DISCONTINUED
F (01/04) n/f $487

1277252 Fluoride Dentifrice: Sodium Fluoride/Silica (4.5 oz) J0C294 I (08/04)

H (04/99)

n/f $458

1277274 Fluoride Dentifrice: Sodium Fluoride/Sodium Bicarbonate Powder (4 oz) F n/f $487

1277300 Fluoride Dentifrice: Sodium Monofluorophosphate-Calcium Carbonate

(4.6 oz)

G n/f $487

1277354 Fluoride Dentifrice: Sodium Monofluorophosphate/Dicalcium Phosphate

(4.6 oz)

G n/f $487

1277401 Fluoride Dentifrice: Sodium Monofluorophosphate (1000 ppm)/Silica

(5.25 oz)

G-1 G (08/99) n/f $487
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1277423 Fluoride Dentifrice: Sodium Monofluorophosphate (1500 ppm)/Silica

(5.25 oz)

F-1 F (07/99) n/f $487

1277456 Fluoride Dentifrice: Stannous Fluoride-Silica (4 oz) H0B105 G (11/02) n/f $487

1278007 Fluorometholone (200 mg) I0B184 H-1 (11/02) [426-13-1] $156

1278109 Fluorometholone Acetate (200 mg) F [3801-06-7] $156

1278302 Fluoroquinolonic Acid (50 mg) G F-1 (12/99) [86393-33-1] $487

1279000 Fluorouracil (250 mg) H-1 H (01/02) [51-21-8] $156

1279804 Fluoxetine Hydrochloride (200 mg) F-1 F (11/99) [59333-67-4] $156

1279815 Fluoxetine Related Compound A (15 mg) (N-methyl-3-phenyl-3-[(al-

pha,alpha,alpha-(trifluoro-m-tolyl)oxy]propylamine Hydrochloride)

H0C131 G (06/04)

F-1 (05/01)

F (06/00)

n/f $487

1279826 Fluoxetine Related Compound B (5 mL of a 0.01N HCl solution, approx.

2 mg/mL) (N-methyl-3-phenylpropylamine)

F3C085 F-2 (06/04)

F-1 (09/02)

F (09/00)

[23580-89-4] $156

1279837 Fluoxetine Related Compound C (15 mg) (N-Methyl-N-[3-phenyl-3-(4-

trifluoromethyl-phenoxy)-propyl]-succinamic acid)

F0C352 n/f $487

1280009 Fluoxymesterone CIII (200 mg) G-2 G-1 (04/00) [76-43-7] $207

1280803 Fluphenazine Decanoate Dihydrochloride (500 mg) G F-1 (10/01) n/f $159

1281001 Fluphenazine Enanthate Dihydrochloride (125 mg) H G (02/99) [3105-68-8] $124

1282004 Fluphenazine Hydrochloride (125 mg) H [146-56-5] $124

1284000 Flurandrenolide (100 mg) I0B245 H (09/03) [1524-88-5] $156

1285002 Flurazepam Hydrochloride CIV (200 mg) I (09/03) [1172-18-5] $207

1285308 Flurazepam Related Compound C (50 mg) (5-chloro-2-(2-diethylami-

noethyl(amino)-2’-fluorobenzophenone Hydrochloride)

H-1 n/f $487

1285603 Flurazepam Related Compound F (50 mg) (7-chloro-5-(2-fluorophenyl)-

1,3-dihydro-2H-1,4-benzodiazepin-2-one)

I0C092 H (01/04) [2886-65-9] $487

1285750 Flurbiprofen (200 mg) G [5104-49-4] $156

1285760 Flurbiprofen Related Compound A (100 mg) (2-(4-Biphenylyl)propionic

Acid)

H G (03/01) n/f $487

1285807 Flurbiprofen Sodium (200 mg) F [56767-76-1] $156

1285851 Flutamide (200 mg) G F-1 (06/00) [13311-84-7] $156

1285862 o-Flutamide (50 mg) F-1 F (01/00) n/f $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P O (07/00) [59-30-3] $156

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formyltetrahydro-

folate)

I0B176 H-1 (04/04)

H (01/00)

[1492-18-8] $156

1286060 Formononetin (50 mg) F0C196 [485-72-3] $520

1286209 4-Formylbenzenesulfonamide (50 mg) F n/f $487

1286300 10-Formylfolic Acid (25 mg) F2B226 F-1 (01/04) [134-05-4] $156

1286366 Fosphenytoin Sodium (250 mg) F0C156 [92134-98-0] $156

1286504 Fructose (125 mg) I-2 I-1 (11/02)

I (08/99)

[57-48-7] $124

1286708 Fumaric Acid (200 mg) G-1 G (04/02) [110-17-8] $156

1286800 Furazolidone (200 mg) G-2 G-1 (01/01) [67-45-8] $156

1287008 Furosemide (125 mg) J1B131 J (10/03) [54-31-9] $124

1287020 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-furfurylami-

no-5-sulfamoylbenzoic Acid)

J I (08/02) n/f $487

1287030 Furosemide Related Compound B (100 mg) (4-Chloro-5-sulfamoylan-

thranilic Acid)

I0C248 H (08/04)

G-3 (03/01)

[3086-91-7] $487

1287303 Gabapentin (250 mg) F [60142-96-3] $156

1287325 Gabapentin Related Compound A (100 mg) (3,3-pentamethylene-5-

butyrolactam)

F [64744-50-9] $487
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1287507 Gadodiamide (500 mg) F [131410-48-5] $156

1287518 Gadodiamide Related Compound A (50 mg) (gadolinium sodium

diethylenetriamine pentaacetic acid monomethylamide)

F n/f $487

1287529 Gadodiamide Related Compound B (50 mg) (gadolinium disodium

diethylenetriamine pentaacetic acid)

F n/f $487

1287609 Gadopentetate Monomeglumine (500 mg) F [92923-57-4] $156

1287631 Gadoteridol (500 mg) F [120066-54-8] $156

1287642 Gadoteridol Related Compound A (50 mg) (10-(2-hydroxypropyl)-

1,4,7,10-tetraazacyclododecane-1,4,7-triacetic acid)

F0A002 [120041-08-9] $487

1287653 Gadoteridol Related Compound B (50 mg) (1,4,7,10-Tetraazacyclodo-

decane-1,4,7-triacetic acid, monogadolinium salt)

F0B198 [112188-16-6] $487

1287664 Gadoteridol Related Compound C (50 mg) (1,4,7,10-Tetraaza-11-oxo-

bicyclo[8.2.2]tetradecane-4,7-diacetic acid)

F0B199 [220182-19-4] $487

1287675 Gadoversetamide (200 mg) F0C172 [131069-91-5] $156

1287686 Gadoversetamide Related Compound A (200 mg) (Hydrogen[8,11,14-

tris(carboxymethyl)-6-oxo-2-oxa-5,8,11,14-tetraazahexadecan-16-

oato(4-)]gadolinium)

F0C173 n/f $487

1287700 Galactose (200 mg) F-4 F-3 (05/01) [59-23-4] $487

1288000 Gallamine Triethiodide (200 mg) F [65-29-2] $156

1288306 Ganciclovir (200 mg) F0C287 [82410-32-0] $364

1288317 Ganciclovir Related Compound A (15 mg) ((RS)-2-Amino-9-(2,3-dihy-

droxy-propoxymethyl)-1,9-dihydro-purin-6-one)

F0C288 n/f $624

1288500 Gemfibrozil (200 mg) H [25812-30-0] $156

1288510 Gemfibrozil Related Compound A (20 mg) (2,2-dimethyl-5-[2,5-di-

methyl-4-propene-1-yl)phenoxy]valeric acid)

F0C101 n/f $487

1289003 Gentamicin Sulfate (200 mg) K J-1 (04/00) [1405-41-0] $156

1290002 Gentian Violet (650 mg) F [548-62-9] $156

1291005 Gibberellic Acid (200 mg) (FCC) G F (04/01) [77-06-5] $156

1291504 Powdered Ginger (500 mg) F n/f $156

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 [50647-08-0] $520

1292008 Gitoxin (50 mg) G F-3 (07/00) [4562-36-1] $487

1292507 Glipizide (125 mg) G1C174 G (07/04) [29094-61-9] $124

1292609 Glipizide Related Compound A (25 mg) (N-{2-[(4-aminosulfonyl)pheny-

l]ethyl}-5-methyl-pyrazinecarboxamide)

G-1 G (04/99) n/f $487

1294003 Glucagon (25 mg, 0.95 U/mg) H [16941-32-5] $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 [66-84-2] $156

1294976 Glutamic Acid (200 mg) F0C069 [56-86-0] $156

1294808 Glutamine (100 mg) F0B244 [56-85-9] $156

1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F n/f $675

1295006 Glutethimide CII (500 mg) F [77-21-4] $207

1295505 Glyburide (200 mg) G F-2 (11/02) [10238-21-8] $156

1295607 Glycerin (2 mL) H0C073 G1A001 (04/04)

G (12/02)

F (04/99)

[56-81-5] $156

1295709 Glyceryl Behenate (200 mg) F3B113 F-2 (03/03) [18641-57-1] $156

1295800 Glycine (200 mg) F-3 F-2 (02/00) [56-40-6] $156

1296009 Glycopyrrolate (200 mg) H0B304 G (05/04) [596-51-0] $156

1295888 Glycyrrhizic Acid (25 mg) F0C006 [1405-86-3] $487

1297001 Human Chorionic Gonadotropin (1 vial, 5,760 USP Units per package) H G (07/00) [9002-61-3] $156

1298004 Gramicidin (200 mg) I H-1 (07/02) [1405-97-6] $156
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1299007 Griseofulvin (200 mg) I H-1 (09/02) [126-07-8] $156

1299200 Griseofulvin Permeability Diameter (2 g) J0C380 2 I0C138 (10/04)

H (08/03)

[126-07-8] $156

1300004 Guaiacol (1 g) K J (04/00) [90-05-1] $156

1301007 Guaifenesin (200 mg) I H (09/02) [93-14-1] $156

1301404 Guanabenz Acetate (200 mg) G F-1 (06/00) [23256-50-0] $156

1301608 Guanadrel Sulfate (200 mg) F-1 [22195-34-2] $156

1301801 Guanethidine Monosulfate (200 mg) F [645-43-2] $156

1302000 Guanethidine Sulfate (500 mg) G-1 [60-02-6] $156

1302101 Guanfacine Hydrochloride (125 mg) G0B123 F-1 (02/03)

F (11/99)

[29110-48-3] $124

1302305 Halazepam CIV (200 mg) (AS) F1C224 2,3 F (12/04) [23092-17-3] $207

1302509 Halcinonide (300 mg) F [3093-35-4] $156

1303002 Haloperidol (200 mg) I H-1 (05/02) [52-86-8] $156

1303013 Haloperidol Related Compound A (15 mg) (4,4-Bis[(4-p-chlorophenyl)-

4-hydroxy-piperidino]-butyrophenone)

K0C362 2,3 J (12/04) [67987-08-0] $487

1303308 Haloprogin (200 mg) F [777-11-7] $156

1303501 Halothane (1 mL) F-1 [151-67-7] $156

1304005 Heparin Sodium (10 x 1 mL) K-5 K-4 (08/03)

K-3 (02/99)

[9041-08-1] $156

1305008 Hexachlorophene (500 mg) I H-2 (01/01) [70-30-4] $156

1307003 Hexobarbital CIII (500 mg) F [56-29-1] $207

1308006 Hexylcaine Hydrochloride (1 g) F-1 [532-76-3] $156

1308200 Hexylene Glycol (125 mg) G F-2 (04/02)

F-1 (04/99)

[107-41-5] $156

1308307 Hexylresorcinol (200 mg) F [136-77-6] $156

1308505 L-Histidine (200 mg) G0A018 F-2 (01/03)

F-1 (04/00)

[71-00-1] $156

1309009 Histamine Dihydrochloride (250 mg) M0C280 L (07/04) [56-92-8] $156

1310008 Homatropine Hydrobromide (200 mg) H-1 H (08/02) [51-56-9] $156

1311000 Homatropine Methylbromide (250 mg) J I-1 (06/01)

H-1 (10/01)

[80-49-9] $156

1311408 Homosalate (500 mg/ampule) F0B102 [118-56-9] $156

1312003 Hyaluronidase (500 mg) H [9001-54-1] $156

1313006 Hydralazine Hydrochloride (200 mg) K J-1 (09/02) [304-20-1] $156

1314009 Hydrochlorothiazide (200 mg) I H (05/02) [58-93-5] $156

1315001 Hydrocodone Bitartrate CII (250 mg) J0A026 I-1 (12/02)

I (07/02)

H-2 (11/99)

[34195-34-1] $207

1315012 Hydrocodone Bitartrate Related Compound A CII (70 mg) (Morphinan-

6-one, 4-hydroxy-3-methoxy-17-methyl)

F0C214 [847-86-9] $513

1316004 Hydrocortisone (200 mg) M1C110 M (10/04)

L (09/00)

[50-23-7] $156

1317007 Hydrocortisone Acetate (200 mg) K J (10/99) [50-03-3] $156

1317302 Hydrocortisone Butyrate (200 mg) H [13609-67-1] $156

1318000 Hydrocortisone Cypionate (200 mg) F [508-99-6] $156

1319002 Hydrocortisone Hemisuccinate (200 mg) H G-3 (03/02)

G-2 (08/99)

[83784-20-7] $156

1320001 Hydrocortisone Phosphate Triethylamine (200 mg) F-1 n/f $156

1321004 Hydrocortisone Valerate (200 mg) F-1 F (07/02) [57524-89-7] $156

1322007 Hydroflumethiazide (200 mg) F-2 [135-09-1] $156
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1323000 Hydromorphone Hydrochloride CII (50 mg) I H-2 (03/01) [71-68-1] $207

1324002 Hydroquinone (500 mg) H0C249 G-1 (10/04)

G (11/01)

F-4 (02/99)

[123-31-9] $156

1325005 Hydroxyamphetamine Hydrobromide (200 mg) G F (06/01) [306-21-8] $156

1327000 Hydroxychloroquine Sulfate (200 mg) J0B297 I (05/04) [747-36-4] $156

1329006 Hydroxyprogesterone Caproate (200 mg) H [630-56-8] $156

1329709 Hydroxypropyl Betadex (200 mg) F0B295 [128446-35-5] $156

1329800 Hydroxypropyl Cellulose (200 mg) F-1 [9004-64-2] $156

1332000 Hydroxyurea (200 mg) H G (01/00) [127-07-1] $156

1333003 Hydroxyzine Hydrochloride (500 mg) H [2192-20-3] $156

1333058 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenzhydrylpiper-

azine)

H [303-26-4] $208

1334006 Hydroxyzine Pamoate (500 mg) H0C016 G-1 (07/03) [10246-75-0] $156

1335009 Hyoscyamine Sulfate (125 mg) G2A007 (09/04)

G-1 (08/02)

G (10/99)

[6835-16-1] $124

1335202 Hyperoside (50 mg) F [482-36-0] $855

1330005 Hypromellose (250 mg) (Hydroxypropyl Methylcellulose) H0C387 2,8 G-1 (11/04)

G (02/02)

[9004-65-3] $156

1335304 Hypromellose Phthalate (100 mg) F-1 F (12/00) [9050-31-1] $156

1335508 Ibuprofen (750 mg) J I (06/02) [15687-27-1] $156

1335701 Idarubicin Hydrochloride (50 mg) H0C061 G (11/03)

F (06/00)

[57852-57-0] $479

1336001 Idoxuridine (250 mg) H1B230 H (07/04) [54-42-2] $156

1336205 Ifosfamide (500 mg) G F-1 (11/00)

F (02/99)

[3778-73-2] $156

1336500 Imidazole (200 mg) G1B132 G (01/04) [288-32-4] $487

1336806 Imidurea (200 mg) H G (10/99) [39236-46-9] $156

1337004 Iminodibenzyl (25 mg) I0C253 H (11/04) [494-19-9] $487

1337809 Imipenem Monohydrate (100 mg) G F (01/01) [74431-23-5] $156

1338007 Imipramine Hydrochloride (200 mg) I H (09/01) [113-52-0] $156

1338801 Indapamide (250 mg) H G (07/02) [26807-65-8] $156

1339000 Indigotindisulfonate Sodium (500 mg) H1B153 H (06/03) [860-22-0] $156

1340009 Indocyanine Green (200 mg) I0B045 H (09/01) [3599-32-4] $156

1341001 Indomethacin (200 mg) J0B165 I (01/04)

H (05/99)

[53-86-1] $156

1342004 Insulin (100 mg) H [9004-10-8] $156

1342106 Insulin Human (100 mg) H1A031 H (11/02)

G (04/00)

[11061-68-0] $156

1342208 Insulin (Beef) (100 mg) F [11070-73-8] $156

1342300 Insulin (Pork) (100 mg) F [12584-58-6] $156

1342503 Iocetamic Acid (200 mg) F [16034-77-8] $156

1343007 Iodipamide (200 mg) G (12/04) [606-17-7] $156

1343517 Iodixanol (200 mg) F0B240 [92339-11-2] $156

1343540 Iodixanol Related Compound C (25 mg) (5-Acetyl[3-[[3,5-bis[[2,3-

dihydroxypropyl)amino]carbonyl]-2,4,6-triiodophenyl]amino]-2-hydroxy-

propyl]amino]-N,N’-bis-(2,3-dihydroxypropyl)-2,4,6-triiodo-1,3-benzene-

dicarboxamide)

F0B236 n/f $487
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1343550 Iodixanol Related Compound D (50 mg) (5-[Acetyl(2-hydroxy-3-methyl-

propyl)amino]-N,N’-bis(2,3-dihydroxypropyl)2,4,6-triiodo-1,3-benzenedi-

carboxamide)

F0B231 [89797-00-2] $487

1343561 Iodixanol Related Compound E (25 mg) (5-[[3-[[3-[[(2,3-Dihydoxypro-

pyl)amino]carbonyl]-5-[[amino]carbonyl]-2,4,6-triiodophenyl](acetylimi-

no)]-2-hydroxypropyl]-(acetylimino)]-N,N’-bis(2,3-dihydoxypropyl)-2,4,6-

triiodo-1,3-benzenedicarboxamide)

F0B229 n/f $487

1344305 o-Iodohippuric Acid (100 mg) F [147-58-0] $156

1344509 Iodoquinol (100 mg) H G (07/02) [83-73-8] $156

1344600 Iohexol (100 mg) F-1 F (01/99) [66108-95-0] $124

1344622 Iohexol Related Compound A (100 mg) (5-(acetylamino)-N,N’-bis(2,3-

dihydroxypropyl)-2,4,6-triiodo-1,3-benzenedicarboxamide)

F-1 F (10/01) n/f $487

1344644 Iohexol Related Compound B (50 mg) (5-amino-N,N’-bis(2,3-dihydrox-

ypropyl)-2,4,6-triiodo-1,3-benzenedicarboxamide)

F-1 F (01/04) [76801-93-9] $487

1344666 Iohexol Related Compound C (100 mg) (N,N’-bis(2,3-dihydroxypropyl)-

5-nitro-1,3-benzenedicarboxamide)

F-1 F (09/03) n/f $156

1344702 Iopamidol (200 mg) G [60166-93-0] $156

1344724 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-dihydroxy-2-

propyl)-5-amino-2,4,6-triiodoiso-phthalamide)

G [60166-98-5] $487

1344735 Iopamidol Related Compound B (100 mg) (5-Glycolamido-N,N’-bis[2-

hydroxy-1-(hydroxymethyl)ethyl]-2,4,6-triiodoisophthalamide)

F n/f $487

1344804 Iopromide (400 mg) F [73334-07-3] $156

1344826 Iopromide Related Compound A (50 mg) (5-Amino-N,N’-bis(2,3-dihy-

droxypropyl)-2,4,6-triiodo-N-methyl-1,3-benzenedicarboxamide)

F n/f $487

1344837 Iopromide Related Compound B (50 mg) (5-(Acetylamino)-N,N’-bis(2,3-

dihydroxypropyl)-2,4,6-triiodo-N-methyl-1,3-benzenedicarboxamide)

F n/f $487

1345002 Iothalamic Acid (200 mg) G [2276-90-6] $156

1345104 Ioversol (200 mg) F [87771-40-2] $156

1345115 Ioversol Related Compound A (50 mg) (5-Amino-N,N’-bis(2,3-dihydrox-

ypropyl)-2,4,6-triiodoisophthalamide)

F [76801-93-9] $487

1345126 Ioversol Related Compound B (50 mg) (N,N’-bis(2,3-dihydroxypropyl)-

5-[(N-(2-hydroxyethyl)-carbonyl)methoxy]-2,4,6-triiodoisophthalamide)

F n/f $487

1345159 Ioxaglic Acid (100 mg) F [59017-64-0] $156

1345206 Ioxilan (400 mg) F [107793-72-6] $156

1345228 Ioxilan Related Compound A (100 mg) (5-amino-2,4,6-triiodo-3 N-(2-

hydroxyethyl)carbamoyl benzoic acid)

F [22871-58-5] $487

1346005 Ipodate Calcium (200 mg) F [1151-11-7] $156

1347008 Ipodate Sodium (200 mg) F-1 [1221-56-3] $156

1347755 Isoamyl Methoxycinnamate (750 mg/ampule) F0B017 [71617-10-2] $156

1348000 Isocarboxazid (200 mg) F-1 [59-63-2] $156

1348500 Isoetharine Hydrochloride (250 mg) F-2 [2576-92-3] $156

1348907 Isoflupredone Acetate (200 mg) F0C109 [338-98-7] $156

1349003 Isoflurane (1 mL) H1C199 2 H (12/04) [26675-46-7] $156

1349014 Isoflurane Related Compound A (0.1 mL) (1-Chloro-2,2,2-trifluoroethyl

chlorodifluoromethyl ether)

F0C232 1 n/f $487

1349025 Isoflurane Related Compound B (0.1 mL) (2,2,2-Trifluoroethyldifluor-

omethyl ether)

F0C233 1 n/f $487

1349502 L-Isoleucine (200 mg) F-2 F-1 (09/02) [73-32-5] $156

1349604 Isomalathion (50 mg) F1B107 F (01/03) [3344-12-5] $487

1349659 Isometheptene Mucate (200 mg) F [7492-31-1] $156

1349706 Isoniazid (200 mg) H [54-85-3] $156

1350002 Isopropamide Iodide (200 mg) F-2 [71-81-8] $156
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1350400 Isopropyl Myristate (500 mg) I [110-27-0] $156

1350603 Isopropyl Palmitate (500 mg) I H (10/99) [142-91-6] $156

1351005 Isoproterenol Hydrochloride (125 mg) K [51-30-9] $124

1352008 Isosorbide (75% solution, 1 g) I H-2 (10/00) [652-67-5] $156

1353000 Diluted Isosorbide Dinitrate (500 mg of 25% mixture with mannitol) I-1 I (10/99) [87-33-2] $156

1353500 Isotretinoin (200 mg) I H (10/00) [4759-48-2] $156

1354003 Isoxsuprine Hydrochloride (200 mg) F-3 [579-56-6] $156

1354207 Isradipine (200 mg) G0B054 F (05/03) [75695-93-1] $156

1354218 Isradipine Related Compound A (25 mg) (Isopropyl methyl 4-(4-

benzofurazanyl)-2,6-dimethyl-3,5-pyridinedicarboxylate)

F n/f $487

1354309 Ivermectin (200 mg) F0B196 [70288-86-7] $156

1355006 Kanamycin Sulfate (200 mg) J I (06/99) [25389-94-0] $156

1355709 Powdered Kava Extract (1 g) F0C161 n/f $260

1355753 Kawain (200 mg) F0C160 [500-64-1] $208

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 G-1 (07/00) [1867-66-9] $207

1356020 Ketamine Related Compound A (50 mg) (1-[(2-Chlorophenyl)(methyli-

mino)methyl]cylcopentanol)

F0C118 [6740-87-0] $487

1356508 Ketoconazole (200 mg) G4B179 G-3 (01/04)

G-2 (06/01)

G-1 (01/99)

[65277-42-1] $156

1356632 Ketoprofen (200 mg) H0B216 G (07/04)

F-2 (05/99)

[22071-15-4] $156

1356643 Ketoprofen Related Compound A (25 mg) (alpha-Methyl-3-(4-methyl-

benzoyl) benzeneacetic acid)

G [107257-20-5] $487

1356665 Ketorolac Tromethamine (200 mg) G F-2 (04/99) [74103-07-4] $156

1356654 Labetalol Hydrochloride (200 mg) G F-2 (01/02)

F-1 (03/01)

[32780-64-6] $156

1356676 Anhydrous Lactose (100 mg) G F (06/01) [63-42-3] $156

1356687 Lactitol (500 mg) F0B005 [81025-04-9] $156

1356701 Lactose Monohydrate (500 mg) G-1 G (08/02) [5989-81-1] $156

1356803 Lactulose (1 g) H G-1 (08/00) [4618-18-2] $156

1356836 Lamivudine (200 mg) F0C361 [134678-17-4] $156

1356880 Lanolin (20 g) F [8006-54-0] $156

1356905 Lanolin Alcohols (5 g) F [8027-33-6] $156

1356916 Lansoprazole (200 mg) F0B310 [103577-45-3] $156

1356927 Lansoprazole Related Compound A (25 mg) (2-[[[3-methyl-4-(2,2,2-

triflouroethoxy)-2-pyridyl]methyl]sulfonyl]benzimidazole)

F0B311 n/f $487

1356971 Letrozole (200 mg) F0B170 [112809-51-5] $156

1356982 Letrozole Related Compound A (15 mg) (4,4’-(1H-1,3,4-triazol-1-

ylmethylene)dibenzonitrile)

F0B168 n/f $487

1357001 L-Leucine (200 mg) H0B237 G-1 (04/04)

G (08/00)

[61-90-5] $156

1358004 Leucovorin Calcium (500 mg) J2B219 J-1 (07/04)

J (05/02)

[1492-18-8] $160

1359007 Levallorphan Tartrate (200 mg) DISCONTINUED G-1 (09/04)

G (11/02)

[71-82-9] $156

1359302 Levamisole Hydrochloride (125 mg) F2C122 F-1 (05/04) [16595-80-5] $124

1359506 Levmetamfetamine CII (75 mg) F [33817-09-3] $207

1359801 Levobunolol Hydrochloride (200 mg) G [27912-14-7] $156

1359903 Levocarnitine (400 mg) G0B197 F-2 (06/03)

F-1 (12/00)

[541-15-1] $156
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1359925 Levocarnitine Related Compound A (100 mg) (3-carboxy-N,N,N-

trimethyl-2-propen-1-aminium chloride)

F-1 F (08/01) [6538-82-5] $208

1361009 Levodopa (200 mg) I H (09/00) [59-92-7] $156

1361010 Levodopa Related Compound A (50 mg) (3-(3,4,6-Trihydroxyphenyl)-

alanine)

K J (01/03)

I (06/00)

[27244-64-0] $487

1420006 Levodopa Related Compound B (50 mg) (3-Methoxytyrosine) I0C300 H (07/04) $487

1362001 Levo-alpha-acetylmethadol Hydrochloride CII (25 mg) (AS) DISCON-
TINUED

F-1 (08/03)

F (07/01)

[43033-72-3] $207

1362500 Levonordefrin (200 mg) F-1 [829-74-3] $156

1363004 Levopropoxyphene Napsylate (300 mg) G [55557-30-7] $156

1364007 Levorphanol Tartrate CII (500 mg) H G (03/01) [5985-38-6] $207

1365000 Levothyroxine (500 mg) K J (10/00) [51-48-9] $156

1366002 Lidocaine (250 mg) L [137-58-6] $156

1367005 Lincomycin Hydrochloride (200 mg) H2B130 H-1 (01/04) [7179-49-9] $156

1367504 Lindane (200 mg) F-2 [58-89-9] $156

1368008 Liothyronine (250 mg) L1C262 L (08/04)

K (08/01)

[6893-02-3] $156

1368609 Lisinopril (300 mg) I H (09/01)

G (10/99)

[83915-83-7] $156

1369000 Lithium Carbonate (300 mg) G0B031 F-2 (01/03)

F-1 (01/01)

[554-13-2] $156

1370000 Loperamide Hydrochloride (200 mg) H0C202 G-2 (09/04)

G-1 (02/03)

[34552-83-5] $156

1370203 Loracarbef (200 mg) F [121961-22-6] $156

1370225 Loracarbef L-Isomer (25 mg) F n/f $156

1370270 Loratadine (200 mg) F0C414 1 [79794-75-5] $260

1370305 Lorazepam CIV (200 mg) I0C048 H0B023 (06/04) [846-49-1] $207

1370327 Lorazepam Related Compound A (25 mg) (7-Chloro-5-(o-chlorophe-

nyl)-1,3-dihydro-3-acetoxy-2H-1,4-benzodiazepin-2-one)

G F-1 (06/01) [2848-96-6] $487

1370338 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-dichloroben-

zophenone)

G F-2 (01/04) [2958-36-3] $487

1370349 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-chlorophe-

nyl)-2-quinazolinecarboxaldehyde)

H G (01/03)

F-3 (01/02)

n/f $487

1370350 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-chlorophe-

nyl)-2-quinazolinecarboxylic Acid)

G0A014 F-2 (01/04) [54643-79-7] $487

1370360 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-chlorophe-

nyl)-2-quinazoline Methanol)

G F-3 (07/02)

F-2 (04/99)

n/f $487

1370600 Lovastatin (125 mg) H2C012 H1B067 (01/04)

H (08/03)

[75330-75-5] $124

1370611 Lovastatin Related Compound A (20 mg) (Butanoic acid, 2-methyl-

,1,2,3,4,4a,7,8,8a-octahydro-3,7-dimethyl-8-[2-(tetrahydro-4-hydroxy-6-

oxo-2H-pyran-2-yl)ethyl]-1-naphthalenyl ester, [1S-[alpha(R*), 3alpha,7-

beta,8beta(2S*,4S*), 8alpha beta]]-)

G0C326 F0B235 (09/04) n/f $487

1370702 Loxapine Succinate (125 mg) G0B026 F-2 (06/03)

F-1 (07/01)

F (03/99)

[27833-64-3] $124

1370906 Lynestrenol (20 mg) F0B314 [52-76-6] $203

1371002 Lysergic Acid Diethylamide Tartrate CI (10 mg) (AS) (LSD) I [50-37-3] $207

1371501 L-Lysine Acetate (200 mg) F1C027 2 F (11/04) [57282-49-2] $156

1372005 L-Lysine Hydrochloride (200 mg) H G (07/00) [657-27-2] $156

1373008 Mafenide Acetate (200 mg) F [13009-99-9] $156
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1374000 Magaldrate (200 mg) F-1 [74978-16-8] $156

1374306 Magnesium Salicylate (200 mg) F2B081 F-1 (01/04) [18917-95-8] $156

1374408 Malathion (500 mg) F-1 F (08/01) [121-75-5] $156

1374500 Maleic Acid (300 mg) G F-2 (12/00) [110-16-7] $487

1374601 Malic Acid (200 mg) G0B158 F-1 (04/03) [617-48-1] $156

1374907 Maltitol (200 mg) G F-1 (12/99) [585-88-6] $156

1375003 Maltol (4 g) (FCC) G F-1 (12/99) [118-71-8] $156

1375058 Mandelic Acid (500 mg) F [90-64-2] $156

1375105 Mannitol (200 mg) I0B212 H (03/04) [69-65-8] $156

1375207 Maprotiline Hydrochloride (200 mg) H G (07/02) [10347-81-6] $156

1375309 Mazindol CIV (350 mg) H G (02/03) [22232-71-9] $207

1375502 Mebendazole (200 mg) G1C195 2 G (11/04) [31431-39-7] $156

1375706 Mebrofenin (100 mg) F [78266-06-5] $156

1376006 Mecamylamine Hydrochloride (200 mg) F-2 [826-39-1] $156

1376505 Mechlorethamine Hydrochloride (100 mg) F-1 F (09/00) [55-86-7] $156

1377009 Meclizine Hydrochloride (500 mg) I-1 [31884-77-2] $156

1377508 Meclocycline Sulfosalicylate (300 mg) G [73816-42-9] $156

1377803 Meclofenamate Sodium (500 mg) H [6385-02-0] $156

1378001 Medroxyprogesterone Acetate (200 mg) H-2 H-1 (04/03) [71-58-9] $156

1379004 Medrysone (500 mg) F [2668-66-8] $156

1379605 Mefenamic Acid (200 mg) G0C025 F3A032 (08/04)

F-2 (01/03)

[61-68-7] $156

1379106 Megestrol Acetate (500 mg) I H (05/00) [595-33-5] $156

1379300 Melphalan Hydrochloride (200 mg) G [3223-07-2] $156

1381006 Menadione (200 mg) (Vitamin K3) H-3 H-2 (02/00) [58-27-5] $156

1381709 Menthol (250 mg) I0B049 H (04/03) [2216-51-5] $156

1381742 Menthyl Anthranilate (500 mg/ampule) F0B103 [134-09-8] $156

1382009 Mepenzolate Bromide (200 mg) F [76-90-4] $156

1383001 Meperidine Hydrochloride CII (200 mg) I H-1 (12/99) [50-13-5] $207

1384004 Mephentermine Sulfate (250 mg) F-1 [1212-72-2] $156

1385007 Mephenytoin (250 mg) G [50-12-4] $156

1386000 Mephobarbital CIV (250 mg) G F (01/01) [115-38-8] $207

1387002 Mepivacaine Hydrochloride (200 mg) H G-4 (02/99) [1722-62-9] $156

1388005 Meprednisone (200 mg) G [1247-42-3] $156

1389008 Meprobamate CIV (200 mg) G-1 G (03/02) [57-53-4] $207

1390007 Meprylcaine Hydrochloride (200 mg) F [956-03-6] $156

1391000 3-Mercapto-2-methylpropanoic Acid 1,2-Diphenylethylamine Salt

(75 mg)

G n/f $487

1392002 Mercaptopurine (500 mg) I2C263 I-1 (10/04)

I (07/02)

H (12/99)

[6112-76-1] $156

1392454 Meropenem (300 mg) F0C201 [119478-56-7] $182

1392705 Mesalamine (200 mg) G1B001 G (01/03)

F-1 (03/00)

[89-57-6] $156

1393005 Mesoridazine Besylate (250 mg) J0C117 2 I-1 (12/04) [32672-69-8] $156

1394008 Mestranol (200 mg) K0C065 J (07/04)

I-1 (09/99)

[72-33-3] $156

1395500 Metaproterenol Sulfate (200 mg) F-3 [5874-97-5] $156

1396003 Metaraminol Bitartrate (200 mg) F-3 [33402-03-8] $156
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1396309 Metformin Hydrochloride (200 mg) F0C209 [1115-70-4] $182

1396310 Metformin Related Compound A (50 mg) (1-Cyanoguanidine) F0C210 [461-58-5] $487

1396400 Methacrylic Acid Copolymer Type A (200 mg) G0B140 F-2 (04/03) n/f $156

1396502 Methacrylic Acid Copolymer Type B (200 mg) G0B141 F-2 (04/03) n/f $156

1396604 Methacrylic Acid Copolymer Type C (100 mg) G1B088 G (08/03) n/f $124

1397006 Methacycline Hydrochloride (200 mg) H G (04/01) [3963-95-9] $156

1398009 Methadone Hydrochloride CII (200 mg) I0B163 H-1 (08/03) [1095-90-5] $207

1399001 Methamphetamine Hydrochloride CII (125 mg) I [51-57-0] $207

1401001 Methantheline Bromide (200 mg) F-1 [53-46-3] $156

1402004 Methapyrilene Fumarate (200 mg) F-1 [33032-12-1] $156

1404000 Methaqualone CI (500 mg) F-1 [72-44-6] $207

1405002 Metharbital CIII (200 mg) F-2 F-1 (07/99) [50-11-3] $207

1406005 Methazolamide (500 mg) H0B239 G-1 (05/04) [554-57-4] $156

1407008 Methdilazine (200 mg) F-1 [1982-37-2] $156

1408000 Methdilazine Hydrochloride (200 mg) G [1229-35-2] $156

1409003 Methenamine (500 mg) H0C047 G (05/04) [100-97-0] $156

1409502 Methenamine Hippurate (200 mg) F [5714-73-8] $156

1409604 Methenamine Mandelate (200 mg) F-2 F-1 (11/00) [587-23-5] $156

1410002 Methicillin Sodium (500 mg) I1B186 (11/04)

I (03/03)

H (03/00)

[7246-14-2] $156

1411005 Methimazole (200 mg) G F (02/01) [60-56-0] $156

1411504 L-Methionine (200 mg) G F-2 (11/99) [63-68-3] $156

1412008 Methocarbamol (200 mg) H2B029 H-1 (03/04) [532-03-6] $156

1413000 Methohexital CIV (500 mg) F-2 [18652-93-2] $207

1414003 Methotrexate (500 mg) I [59-05-2] $156

1415006 Methotrimeprazine (125 mg) F-2 F-1 (05/99) [60-99-1] $124

1416009 Methoxamine Hydrochloride (200 mg) F [61-16-5] $156

1417001 Methoxsalen (500 mg) H [298-81-7] $156

1418004 Methoxyflurane (1 mL) G [76-38-0] $156

1419007 Methoxyphenamine Hydrochloride (250 mg) F [5588-10-3] $156

1421009 Methscopolamine Bromide (200 mg) G [155-41-9] $156

1422001 Methsuximide (500 mg) F-2 F-1 (08/99) [77-41-8] $156

1424007 Methyclothiazide (200 mg) G [135-07-9] $156

1424018 Methyclothiazide Related Compound A (100 mg) (4-amino-6-chloro-N-

3-methyl-m-benzenedisulfonamide)

G F-2 (12/00) n/f $487

1424222 Methyl Benzylidene Camphor (200 mg) F0B118 [36861-47-9] $156

1424233 Methyl Caprate (300 mg) F [110-42-9] $156

1424244 Methyl Caproate (300 mg) F [106-70-7] $156

1424255 Methyl Caprylate (300 mg) F [111-11-5] $156

1424506 Methylcellulose (1 g) (AS) G0B222 F-2 (05/03) [9004-67-5] $156

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride CI (25 mg) (AS)

(STP)

F [15589-00-1] $207

1426002 Methyldopa (500 mg) I [41372-08-1] $156

1427005 Methyldopate Hydrochloride (200 mg) G-2 [2508-79-4] $156

1428008 Methylene Blue (250 mg) G [7220-79-3] $156

1429000 Methylenedioxy-3,4-amphetamine Hydrochloride CI (25 mg) (AS)

(MDA)

F-1 [6292-91-7] $207

1430000 Methylergonovine Maleate (50 mg) (List Chemical) J I (05/02) [57432-61-8] $156

1430305 Methyl Laurate (500 mg) F [111-82-0] $156
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1430327 Methyl Linoleate (5 x 50 mg) F [112-63-0] $156

1430349 Methyl Linolenate (5 x 50 mg) F [301-00-8] $156

1430509 3-O-Methylmethyldopa (50 mg) G-1 n/f $487

1431002 Methyl 5-methyl-3-isoxazolecarboxylate (25 mg) F-1 F (01/01) n/f $487

1431501 Methyl Myristate (300 mg) F [124-10-7] $156

1431556 Methyl Oleate (500 mg) G0C148 F (04/04) [112-62-9] $156

1431603 Methyl Palmitate (300 mg) F [112-39-0] $156

1431625 Methyl Palmitoleate (300 mg) F n/f $156

1432005 Methylparaben (125 mg) J-1 J (03/03)) [99-76-3] $124

1433008 Methylphenidate Hydrochloride CII (125 mg) I H (05/01) [298-59-9] $165

1434000 Methylphenidate Hydrochloride Erythro Isomer CII (25 mg) J0B294 I0A006 (09/03)

H-1 (01/03)

H (06/01)

[298-59-9] $560

1434022 Methylphenidate Related Compound A (50 mg) (alpha-Phenyl-2-

piperidineacetic Acid Hydrochloride)

G F-2 (10/99) n/f $487

1435003 Methylprednisolone (200 mg) H [83-43-2] $156

1436006 Methylprednisolone Acetate (200 mg) G-2 G-1 (02/00) [53-36-1] $156

1437009 Methylprednisolone Hemisuccinate (200 mg) I0C146 H (07/04) [2921-57-5] $156

1437508 Methyl Stearate (300 mg) F [112-61-8] $156

1438001 Methyltestosterone CIII (200 mg) J I (11/01) [58-18-4] $207

1440003 Methysergide Maleate (200 mg) H [129-49-7] $156

1440808 Metoclopramide Hydrochloride (500 mg) G F-2 (06/99) [54143-57-6] $156

1441006 Metocurine Iodide (300 mg) G [7601-55-0] $156

1441200 Metolazone (200 mg) G0B246 F-1 (05/03) [17560-51-9] $156

1441287 Metoprolol Fumarate (200 mg) F [119637-66-0] $156

1441232 Metoprolol Related Compound A (20 mg) ((+/-)1-(ethylamino)-3-[4-(2-

methoxyethyl)phenoxy]-propan-2-ol)

F0C343 n/f $520

1441243 Metoprolol Related Compound B (50 mg) ((+/-)1-chloro-2-hydroxy-3-[4-

(2-methoxyethyl)phenoxy]-propane)

F0C377 1 n/f $520

1441254 Metoprolol Related Compound C (20 mg) ((+/-)4-[2-Hydroxy-3-(1-

methylethyl)aminopropoxy]benzaldehyde)

F0C344 n/f $520

1441265 Metoprolol Related Compound D (50 mg) ((+/-)N,N-bis-[2-hydroxy-3-[4-

(2-methoxyethyl)phenoxy]propyl](1-methylethyl)amine)

F0C378 1 n/f $520

1441301 Metoprolol Tartrate (200 mg) H1B059 H (01/04)

G-1 (11/99)

[56392-17-7] $156

1441505 Metrizamide (500 mg) F [31112-62-6] $156

1442009 Metronidazole (100 mg) I [443-48-1] $156

1443001 Metyrapone (200 mg) H G (06/01) [54-36-4] $156

1443205 Metyrosine (200 mg) F [672-87-7] $156

1443250 Mexiletine Hydrochloride (200 mg) F-2 F-1 (09/02) [5370-01-4] $156

1443307 Mezlocillin Sodium (350 mg) G [59798-30-0] $156

1443409 Miconazole (200 mg) G-1 G (07/02) [22916-47-8] $156

1443500 Miconazole Nitrate (200 mg) I H (06/99) [22832-87-7] $156

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 [84604-20-6] $260

1443908 Milrinone (500 mg) F0C050 [78415-72-2] $260

1443919 Milrinone Related Compound A (50 mg) (1,6-Dihydro-2-methyl-6-

oxo(3,4’-bipyridine)-5-carboxamide)

F0C051 [80047-24-1] $487

1444004 Minocycline Hydrochloride (200 mg) I0C178 H-3 (04/04)

H-2 (07/02)

[13614-98-7] $156
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1444208 Minoxidil (125 mg) H1C168 H (03/04)

G (05/99)

[38304-91-5] $124

1444707 Mitomycin (50 mg) K J (07/01) [50-07-7] $479

1445007 Mitotane (500 mg) G0C044 F (07/04) [53-19-0] $156

1445200 Mitoxantrone Hydrochloride (400 mg) H G (03/01) [70476-82-3] $498

1445222 Mitoxantrone Related Compound A Hydrochloride (30 mg) (8-amino-

1,4-dihydroxy-5[[2-[(2-hydroxyethyl)amino]ethyl]amino]-9,10-anthrace-

nedione Hydrochloride)

F-1 (07/04)

F (03/01)

n/f $208

1445459 Molindone Hydrochloride (500 mg) F [15622-65-8] $156

1445470 Mometasone Furoate (200 mg) G0B073 F-1 (04/03)

F (02/01)

[83919-23-7] $156

1445481 Monensin Sodium (200 mg) F0B293 [22373-78-0] $156

1445506 Monobenzone (200 mg) F [103-16-2] $156

1445801 Mono- and Di-acetylated Monoglycerides (200 mg) F [68990-54-5] $156

1446000 Monoglycerides (125 mg) H [68990-53-4] $124

1446804 Monostearyl Maleate (100 mg) G F-2 (04/00) [2424-62-6] $487

1446950 Moricizine Hydrochloride (100 mg) F [29560-58-5] $156

1447002 Morphine Monohydrate CII (50 mg) (AS) G [6009-81-0] $207

1448005 Morphine Sulfate CII (500 mg) L0B056 K (06/03)

J-1 (07/00)

[6211-15-0] $332

1448504 Moxalactam Disodium (500 mg) F-1 [64953-12-4] $156

1448901 Mupirocin (50 mg) F-1 F (03/02) [12650-69-0] $156

1448923 Mupirocin Lithium (100 mg) G F (02/01) [73346-79-9] $156

1449008 Myristyl Alcohol (1 g) G F (02/02) [112-72-1] $156

1449518 Nabumetone (200 mg) F0C072 [42924-53-8] $156

1449700 Nadolol (200 mg) F-3 F-2 (04/02) [42200-33-9] $156

1450007 Nafcillin Sodium (200 mg) H [7177-50-6] $156

1450404 Naftifine Hydrochloride (200 mg) F [65473-14-5] $156

1451000 Nalidixic Acid (200 mg) G [389-08-2] $156

1452002 Nalorphine Hydrochloride CIII (250 mg) I [57-29-4] $207

1453005 Naloxone (125 mg) L0B124 K-1 (12/02)

K (07/01)

[465-65-6] $124

1453504 Naltrexone (200 mg) H0C150 G1B039 (03/04)

G (02/03)

[16590-41-3] $156

1453526 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-noroxy-

morphone Hydrochloride)

F n/f $207

1454008 Nandrolone CIII (50 mg) F-3 [434-22-0] $560

1455000 Nandrolone Decanoate CIII (250 mg) I [360-70-3] $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H [62-90-8] $207

1457006 Naphazoline Hydrochloride (200 mg) K [550-99-2] $156

1457301 Naproxen (200 mg) I-1 I (03/03)

H-1 (01/01)

[22204-53-1] $156

1457403 Naproxen Sodium (200 mg) I [26159-34-2] $156

1457505 Natamycin (200 mg) I H (11/99) [7681-93-8] $156

1458009 Neomycin Sulfate (200 mg) L-2 L-1 (09/01)

L (02/99)

[1405-10-3] $156

1459001 Neostigmine Bromide (200 mg) G [114-80-7] $156

1460000 Neostigmine Methylsulfate (200 mg) I H (07/00) [51-60-5] $156

1460500 Netilmicin Sulfate (500 mg) H G (05/02) [56391-57-2] $156

1461003 Niacin (200 mg) H-1 [59-67-6] $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 M (02/01) [98-92-0] $156
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1463304 Nicotine Bitartrate Dihydrate (500 mg) G F (05/99) [6019-06-3] $156

1463508 Nifedipine (125 mg) J0B243 I-1 (04/04) [21829-25-4] $124

1463600 Nifedipine Nitrophenylpyridine Analog (25 mg) K J (04/01) n/f $487

1463701 Nifedipine Nitrosophenylpyridine Analog (25 mg) K J (07/02) n/f $487

1464001 Nitrofurantoin (500 mg) J I-1 (11/02) [67-20-9] $156

1465004 Nitrofurazone (200 mg) H-1 H (09/01) [59-87-0] $156

1465503 Nitrofurfural Diacetate (100 mg) F-1 (12/04) [92-55-7] $487

1466007 Nitrofurazone Related Compound A (500 mg) (5-Nitro-2-furfuraldazine) H0B100 G (07/03) n/f $487

1466506 Diluted Nitroglycerin (5 ampules, approx. 200 mg of a 0.948% solution

in propylene glycol each)

G [55-63-0] $156

1467804 Nizatidine (200 mg) G F-1 (06/00) [76963-41-2] $156

1467950 Nonoxynol 9 (0.5 mL) H-1 H (03/02) [26027-38-3] $156

1468002 Nonoxynol 10 (200 mg) F [26027-38-3] $156

1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-ben-

zodiazepin-2-one)

H1B035 H (03/03)

G (03/00)

[1088-11-5] $560

1468501 Norepinephrine Bitartrate (125 mg) H [69815-49-2] $124

1469005 Norethindrone (200 mg) J1B065 J-1 (05/03)

J (07/02)

I-1 (03/01)

[68-22-4] $156

1470004 Norethindrone Acetate (100 mg) J0B072 I (04/03)

H (06/99)

[51-98-9] $156

1471007 Norethynodrel (200 mg) G [68-23-5] $156

1471506 Norfloxacin (200 mg) H G (04/01) [70458-96-7] $156

1471914 Norgestimate (200 mg) F0C086 [35189-28-7] $156

1472000 Norgestrel (125 mg) J0C269 I (07/04)

H (05/99)

[6533-00-2] $124

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 H (11/04) n/f $560

1474005 Nortriptyline Hydrochloride (200 mg) I H (04/00) [894-71-3] $156

1474504 Noscapine (500 mg) G [128-62-1] $156

1475008 Novobiocin (200 mg) G-2 [303-81-1] $156

1476000 Nylidrin Hydrochloride (200 mg) F-2 [849-55-8] $156

1477003 Nystatin (200 mg) N1B004 N (01/03) [1400-61-9] $156

1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate) G0C024 F0B032 (12/03) [5466-77-3] $156

1477411 Octocrylene (500 mg) G0C211 F0B104 (05/04) [6197-30-4] $156

1477502 Octoxynol 9 (200 mg) G F-2 (07/00) [9002-93-1] $156

1477808 Octyldodecanol (200 mg) G F-1 (07/99) [5333-42-6] $156

1477943 Octyl Salicylate (400 mg) F0B091 [118-60-5] $156

1478108 Ofloxacin (200 mg) F-2 F-1 (08/02) [82419-36-1] $156

1478505 Omeprazole (200 mg) H1B211 H (05/04)

G-1 (04/02)

G (09/01)

[73590-58-6] $156

1478582 Ondansetron Hydrochloride (300 mg) F0C222 [103639-04-9] $208

1478593 Ondansetron Related Compound A (50 mg) (3[(Dimethylamino)-

methyl]-1,2,3,9-tetrahydro-9-methyl-4H-carbazol-4-one hydrochloride)

F0C191 [119812-29-2] $487

1478618 Ondansetron Related Compound C (50 mg) (1,2,3,9-Tetrahydro-9-

methyl-4H-carbazol-4-one)

F0C251 [27397-31-1] $487

1478629 Ondansetron Related Compound D (50 mg) (1,2,3,9-Tetrahydro-9-

methyl-3-methylene-4H-carbazol-4-one)

F0C226 n/f $487

1479009 Orphenadrine Citrate (200 mg) G F-4 (05/02) [4682-36-4] $156

1481000 Oxacillin Sodium (200 mg) J I (03/02) [7240-38-2] $156

Mar.–Apr. 200438 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation www.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1481500 Oxamniquine (200 mg) F [21738-42-1] $156

1481703 Oxamniquine Related Compound A (25 mg) (1,2,3,4-tetrahydro-2-

isopropylaminomethyl-7-nitro-6-quinolinemethyl methanesulfonate)

F n/f $487

1481805 Oxamniquine Related Compound B (25 mg) (1,2,3,4-tetrahydro-2-

isopropylaminomethyl-5-nitro-6-quinolinemethanol)

F n/f $487

1482003 Oxandrolone CIII (50 mg) G0B220 F-4 (07/03) [53-39-4] $207

1482207 Oxaprozin (200 mg) F0C115 [21256-18-8] $156

1483006 Oxazepam CIV (200 mg) G-1 G (12/00) [604-75-1] $207

1483301 Oxfendazole (200 mg) F0C128 [53716-50-0] $156

1483505 Oxprenolol Hydrochloride (200 mg) H [6452-73-9] $156

1484009 Oxtriphylline (500 mg) G [4499-40-5] $156

1485001 Oxybenzone (150 mg) H0B263 G (11/03)

F-2 (12/99)

[131-57-7] $156

1485103 Oxybutynin Chloride (200 mg) G-1 G (11/02) [1508-65-2] $156

1485114 Oxybutynin Related Compound A (100 mg) (Phenylcyclohexylglycolic

Acid)

G F-2 (01/00) [4335-77-7] $487

1485191 Oxycodone CII (200 mg) I0B046 H (01/03)

G-1 (01/01)

[76-42-6] $207

1486004 Oxymetazoline Hydrochloride (200 mg) I [2315-02-8] $156

1487007 Oxymetholone CIII (200 mg) G1B247 G (10/03) [434-07-1] $207

1488000 Oxymorphone CII (500 mg) H0B214 G (03/03) [76-41-5] $207

1489002 Oxyphenbutazone (1 g) H [7081-38-1] $156

1490103 Oxyquinoline Sulfate (200 mg) F-1 F (07/02) [134-31-6] $156

1491004 Oxytetracycline (200 mg) I-1 [6153-64-6] $156

1491300 Oxytocin (5 vials, 46 USP units per vial) F [50-56-6] $156

1491332 Paclitaxel (200 mg) F0C180 [33069-62-4] $1,508

1491343 Paclitaxel Related Compound A (20 mg) (Cephalomannine) F0C179 [71610-00-9] $754

1491354 Paclitaxel Related Compound B (20 mg) (10-Deacetyl-7-epipaclitaxel) F0C181 nf $754

1491503 Padimate O (300 mg) H0B154 G (04/03) [21245-02-3] $156

1492007 Palmitic Acid (500 mg) I [57-10-3] $156

1493000 Pamoic Acid (250 mg) G-4 G-3 (01/03) [130-85-8] $156

1494057 Pancreatin Amylase and Protease (2 g) I H (10/00) [8049-47-6] $156

1494079 Pancreatin Lipase (2 g) I H-1 (03/01) [8049-47-6] $156

1494501 Panthenol, Racemic (200 mg) G F-1 (02/00) [16485-10-2] $156

1494807 Pantolactone (500 mg) F [599-04-2] $487

1495005 Papain (1 g) H G (12/01) [9001-73-4] $156

1496008 Papaverine Hydrochloride (200 mg) H [61-25-6] $156

1497000 Paramethadione (500 mg) G [115-67-3] $156

1498003 Paramethasone Acetate (200 mg) G F-1 (05/01) [1597-82-6] $156

1498706 Parbendazole (200 mg) F [14255-87-9] $156

1499006 Pargyline Hydrochloride (200 mg) F-1 [306-07-0] $156

1500003 Paromomycin Sulfate (125 mg) G F-3 (01/01) [1263-89-4] $156

1500218 Paroxetine Hydrochloride (500 mg) F0B288 (09/04) [110429-35-1] $156

1500229 Paroxetine Related Compound A (20 mg) (trans-4-(p-methoxyphenyl)-

3-[(3,4-methylenedioxy)phenoxy]methylpiperidine Hydrochloride)

F0B172 n/f $487

1500230 Paroxetine Related Compound B (20 mg) (trans-4-phenyl-3-([(3,4-

methylenedioxy)phenoxy]methylpiperidine acetate)

F0B189 n/f $487

1500240 Paroxetine Related Compound C (25 mg) ((+)-trans-Paroxetine hydro-

chloride)

F0B192 [130855-30-0] $487
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1500251 Paroxetine Related Compound D (15 mg) ((-)-cis-Paroxetine hydro-

chloride)

F0C228 n/f $487

1500400 Parthenolide (25 mg) F [20554-84-1] $156

1500502 Particle Count Set (2 blanks and 2 suspensions) I H (09/02) n/f $487

1500808 Penbutolol Sulfate (200 mg) F [38363-32-5] $156

1501006 Penicillamine (200 mg) H1B164 H (01/04) [52-67-5] $156

1501108 Penicillamine Disulfide (100 mg) H G (07/00) [20902-45-8] $487

1502009 Penicillin G Benzathine (200 mg) J [41372-02-5] $156

1502508 Penicillin G Potassium (200 mg) I H (02/99) [113-98-4] $156

1502552 Penicillin G Procaine (200 mg) G0C271 F-1 (08/04)

F (03/99)

[6130-64-9] $156

1502701 Penicillin G Sodium (200 mg) L-3 L-2 (09/01) [69-57-8] $156

1504489 Penicillin V (200 mg) F [87-08-1] $156

1504503 Penicillin V Potassium (200 mg) H0C213 G-1 (06/04)

G (06/00)

[132-98-9] $156

1505007 Pentazocine CIV (500 mg) H G-1 (11/00) [359-83-1] $207

1505506 Pentetic Acid (100 mg) F-1 F (09/01) [67-43-6] $156

1507002 Pentobarbital CII (200 mg) H3C144 H-2 (07/04)

H-1 (08/02)

[76-74-4] $207

1508901 Pentoxifylline (200 mg) F0B202 [6493-05-6] $156

1510007 Pepsin (5 g) F-2 [9001-75-6] $156

1510801 Perflubron (0.5 mL) G0C103 F (04/04) [423-55-2] $156

1510845 Pergolide Mesylate (200 mg) F1C225 F (07/04) [66104-23-2] $194

1510867 Pergolide Sulfoxide (50 mg) F0B014 [72822-01-6] $194

1511000 Perphenazine (200 mg) J0B249 I (10/03) [58-39-9] $156

1511203 Perphenazine Sulfoxide (100 mg) G-1 G (07/02) [10078-25-8] $487

1512002 Phenacemide (250 mg) F [63-98-9] $156

1513005 Phenacetin (500 mg) H-1 H (09/00) [62-44-2] $156

1514008 Phenacetin Melting Point Standard (500 mg) (Approximately 135 de-

grees)

H3A009 H-2 (02/03)

H-1 (06/01)

[62-44-2] $92

1515000 Phenazopyridine Hydrochloride (200 mg) G-4 (12/04) [136-40-3] $156

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 G (12/02) [956-90-1] $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G F (01/01) [50-58-8] $207

1517006 Phenelzine Sulfate (200 mg) G F-1 (04/02) [156-51-4] $156

1517301 D-Phenethicillin Potassium (200 mg) F n/f $487

1517607 L-Phenethicillin Potassium (200 mg) F n/f $156

1520000 Phenformin Hydrochloride (200 mg) G [834-28-6] $156

1522006 Phenindione (250 mg) F [83-12-5] $156

1522301 Pheniramine Maleate (100 mg) F1C342 F (08/04) [132-20-7] $156

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 [1707-14-8] $207

1524001 Phenobarbital CIV (200 mg) J [50-06-6] $207

1524908 Phenolphthalein (250 mg) F-3 [77-09-8] $156

1525004 Phenolsulfonphthalein (100 mg) F-2 [143-74-8] $156

1526007 Phenoxybenzamine Hydrochloride (250 mg) G [63-92-3] $156

1527000 Phenprocoumon (200 mg) DISCONTINUED F-1 (02/04) [435-97-2] $156

1528002 Phensuximide (500 mg) G F-1 (03/01) [86-34-0] $156

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 G (08/03) [1197-21-3] $207

1529005 Phentolamine Hydrochloride (300 mg) F [73-05-2] $156

1530004 Phentolamine Mesylate (200 mg) I [65-28-1] $156
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1530503 L-Phenylalanine (200 mg) H G (02/02) [63-91-2] $156

1530809 Phenylbenzimidazole Sulfonic Acid (200 mg) F [27503-81-7] $156

1531007 Phenylbutazone (250 mg) J0A008 I-1 (02/03) [50-33-9] $156

1533002 Phenylephrine Hydrochloride (125 mg) K J (02/99) [61-76-7] $124

1533308 5-Phenylhydantoin (100 mg) F [89-24-7] $487

1533851 Phenylpropanediol (100 mg) F n/f $487

1533909 Phenylpropanolamine Bitartrate (100 mg) (List Chemical) F [67244-90-0] $156

1534005 Phenylpropanolamine Hydrochloride (250 mg) (List Chemical) J I (02/02) [154-41-6] $156

1535008 Phenytoin (200 mg) I2B233 I-1 (03/04)

I (04/01)

[57-41-0] $156

1535507 Phenytoin Sodium (200 mg) H G (05/99) [630-93-3] $156

1535019 Phenytoin Related Compound A (50 mg) (2,2-Diphenylglycine) F0C155 [3060-50-2] $487

1535020 Phenytoin Related Compound B (50 mg) (alpha-((aminocarbonyl)ami-

no)-alpha-phenyl benzeneacetic acid)

F0C157 [6802-95-5] $487

1535700 Phosphated Riboflavin (100 mg) G1B286 G (07/04) [6184-17-4] $124

1537003 Physostigmine Salicylate (200 mg) H-1 H (06/00) [57-64-7] $156

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 M-1 (07/04)

M (09/01)

[84-80-0] $156

1538505 Pilocarpine (300 mg) F [92-13-7] $156

1538902 Pilocarpine Hydrochloride (200 mg) H [54-71-7] $156

1539009 Pilocarpine Nitrate (200 mg) I [148-72-1] $156

1539508 Pimozide (200 mg) G [2062-78-4] $156

1539701 Pindolol (200 mg) I0B210 2 H-1 (12/04) [13523-86-9] $156

1541000 Piperacetazine (250 mg) F [3819-00-9] $156

1541500 Piperacillin (500 mg) H [66258-76-2] $156

1541703 Piperazine Adipate (200 mg) F [142-88-1] $156

1541805 Piperazine Citrate (200 mg) F [144-29-6] $156

1541907 Piperazine Dihydrochloride (200 mg) F [142-64-3] $156

1542003 Piperazine Phosphate (200 mg) F [14538-56-8] $156

1543006 Piperidolate Hydrochloride (200 mg) F [129-77-1] $156

1544508 Piroxicam (200 mg) H G (01/99) [36322-90-4] $156

1545205 Plicamycin (50 mg) H G (04/00) [18378-89-7] $479

1545409 Polacrilex Resin (100 mg) F n/f $156

1545500 Polacrilin Potassium (200 mg) F-2 F-1 (09/00) n/f $156

1546106 Poloxalene (500 mg) F0C009 [9003-11-6] $156

1546300 Polydimethylsiloxane (500 mg) H0C020 G-5 (05/04)

G-4 (06/01)

[9016-00-6] $156

1546707 Polyethylene, High Density (3 strips) G F-1 (04/01) [9002-88-4] $156

1546809 Polyethylene, Low Density (3 strips) G1B166 G (06/04)

F-2 (12/99)

[9002-88-4] $156

1546853 Polyethylene Oxide (100 mg) F-1 [25322-68-3] $156

1546900 Polyethylene Terephthalate (PET) (3 Strips) F [25038-59-9] $156

1546922 Polyethylene Terephthalate G (PETG) (3 Strips) F [25640-14-6] $156

1547007 Polymyxin B Sulfate (200 mg) K J-1 (09/99) [1405-20-5] $156

1547404 Polyoxyl 50 Stearate (200 mg) F [9004-99-3] $156

1547903 Polyoxyl 40 Stearate (200 mg) F-2 F-1 (05/00) [9004-99-3] $156

1548000 Polythiazide (200 mg) F-1 [346-18-9] $156

1550001 Potassium Gluconate (200 mg) H0C064 G (06/04) [299-27-4] $156

1551004 Potassium Guaiacolsulfonate (500 mg) J0B292 I-1 (07/03)

I (11/00)

[78247-49-1] $156

Mar.–Apr. 2004 Official USP Reference Standards Catalog 41

*See Page 9 for Change Code Interpretation www.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1551150 Potassium Sucrose Octasulfate (300 mg) I0B283 H0B119 (04/04)

G-1 (04/03)

G (02/01)

[76578-81-9] $156

1551300 Potassium Trichloroammineplatinate (20 mg) H0B149 (12/04)

G-1 (01/03)

G (07/99)

[13820-91-2] $487

1551503 Povidone (100 mg) F-1 F (11/01) [9003-39-8] $156

1553000 Pralidoxime Chloride (200 mg) G-2 G-1 (03/01)

G (08/99)

[51-15-0] $156

1554002 Pramoxine Hydrochloride (500 mg) I H (11/02) [637-58-1] $156

1554501 Prazepam CIV (500 mg) G0C066 F-1 (11/02) [2955-38-6] $207

1554603 Praziquantel (200 mg) G F-3 (07/02)

F-2 (09/00)

[55268-74-1] $156

1554658 Praziquantel Related Compound A (50 mg) (2-benzoyl-1,2,3,6,7,11b-

hexahydro-4 H-pyrazino [2,1-a]isoquinolin-4-one)

F-1 n/f $487

1554669 Praziquantel Related Compound B (50 mg) (2-(cyclohexylcarbonyl)-

2,3,6,7-tetrahydro-4 H-pyrazino [2,1-a]isoquinolin-4-one)

F-2 F-1 (06/00) n/f $487

1554670 Praziquantel Related Compound C (50 mg) (2-(N-formylhexahydrohip-

puroyl-1,2,3,4-tetrahydroisoquinolin-1-one)

F-2 F-1 (06/00) n/f $487

1554705 Prazosin Hydrochloride (500 mg) G-1 G (02/01) [19237-84-4] $156

1555005 Prednisolone (200 mg) M L-1 (04/02) [50-24-8] $156

1556008 Prednisolone Acetate (200 mg) J I-1 (02/02) [52-21-1] $156

1556507 Prednisolone Hemisuccinate (125 mg) H-1 H (02/99) [2920-86-7] $124

1558003 Prednisolone Tebutate (200 mg) F [7681-14-3] $156

1559006 Prednisone (250 mg) L1B251 2 L (11/04)

K-1 (01/02)

K (02/00)

[53-03-2] $156

1559505 Prednisone Tablets (Dissolution Calibrator, Disintegrating) (30 tablets) O0C056 N (06/04)

M (09/02)

L (11/00)

[53-03-2] $180

1561008 Prilocaine Hydrochloride (200 mg) F3B215 F-2 (03/04) [1786-81-8] $156

1561507 Primaquine Phosphate (200 mg) F-1 [63-45-6] $156

1562000 Primidone (200 mg) G F-6 (04/99) [125-33-7] $156

1563003 Probenecid (200 mg) I0A011 H-1 (03/03) [57-66-9] $156

1563309 Probucol (200 mg) G F-1 (01/02) [23288-49-5] $156

1563320 Probucol Related Compound A (25 mg) (2,2’,6,6’-tetra-tert-butyldiphe-

noquinone)

F-2 2 F-1 (12/04) n/f $487

1563331 Probucol Related Compound B (25 mg) (4,4’-dithio-bis(2,6-di-tert-

butylphenol))

F-2 F-1 (08/03) n/f $487

1563342 Probucol Related Compound C (25 mg) (4-[(3,5-di-tert-butyl-2-hydro-

xyphenylthio)isopropylidenethio]-2,6-di-tert-butylphenol)

F-2 F-1 (05/00) n/f $487

1563502 Procainamide Hydrochloride (200 mg) H1B117 H (04/03) [614-39-1] $156

1564006 Procaine Hydrochloride (200 mg) H [51-05-8] $156

1565009 Procarbazine Hydrochloride (200 mg) F [366-70-1] $156

1566001 Prochlorperazine Maleate (200 mg) H-1 [84-02-6] $156

1567004 Procyclidine Hydrochloride (200 mg) G [1508-76-5] $156

1568007 Progesterone (200 mg) H6C088 2 H-5 (11/04)

H-4 (07/02)

[57-83-0] $124

1568506 L-Proline (200 mg) F-2 F-1 (01/02) [147-85-3] $156

1569000 Promazine Hydrochloride (200 mg) H0B261 G (10/03) [53-60-1] $156

1570009 Promethazine Hydrochloride (500 mg) K J-1 (10/00) [58-33-3] $156
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1570304 Propafenone Hydrochloride (200 mg) G1C184 2 G (12/04)

F-1 (01/01)

[34183-22-7] $156

1570508 Propantheline Bromide (200 mg) I0A019 H (11/02) [50-34-0] $156

1329505 Propantheline Bromide Related Compound A (50 mg) (9-Hydroxypro-

pantheline bromide)

G0B258 F-1 (12/03) n/f $487

1571001 Proparacaine Hydrochloride (200 mg) G [5875-06-9] $156

1573007 Propoxycaine Hydrochloride (200 mg) F [550-83-4] $156

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 K (09/04) [1639-60-7] $207

1575002 Propoxyphene Napsylate CII (1 g) H [26570-10-5] $207

1575206 Propoxyphene Related Compound A (50 mg) (alpha-d-4-dimethylami-

no-1,2-diphenyl-3-methyl-2-butanol Hydrochloride)

G-5 n/f $487

1576005 Propranolol Hydrochloride (200 mg) H-1 H (09/01) [318-98-9] $156

1576504 Propylene Carbonate (200 mg) F [108-32-7] $156

1576708 Propylene Glycol (1 mL) I0C022 H (03/04)

G (02/99)

[57-55-6] $156

1576720 Propylene Glycol Diacetate (250 mg) F [623-84-7] $156

1576800 Propyl Gallate (200 mg) G-1 G (01/03) [121-79-9] $156

1577008 Propylparaben (200 mg) I H (02/00) [94-13-3] $156

1578000 Propylthiouracil (200 mg) G F-1 (01/00) [51-52-5] $156

1578500 Prostaglandin A1 (25 mg) H0B108 G (04/03) [14152-28-4] $529

1580002 Protriptyline Hydrochloride (200 mg) F-1 [1225-55-4] $156

1581005 Pseudoephedrine Hydrochloride (125 mg) (List Chemical) J1B203 J (01/04)

I (05/02)

[345-78-8] $124

1581504 Pseudoephedrine Sulfate (200 mg) (List Chemical) G1C135 G (06/04)

F-2 (05/02)

[7460-12-0] $156

1584003 Pyrantel Pamoate (1 g) I H-1 (04/00) [22204-24-6] $156

1585006 Pyrazinamide (200 mg) G F-2 (02/00) [98-96-4] $156

1586009 Pyridostigmine Bromide (200 mg) H [101-26-8] $156

1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P O-1 (04/00) [58-56-0] $156

1588004 Pyrilamine Maleate (200 mg) I0B276 H (12/03) [59-33-6] $156

1589007 Pyrimethamine (200 mg) H G (07/02) [58-14-0] $156

1592001 Pyrvinium Pamoate (500 mg) G [3546-41-6] $156

1592205 Quazepam CIV (200 mg) F [36735-22-5] $207

1592227 Quazepam Related Compound A (30 mg) (7-Chloro-1-(2,2,2-trifluor-

oethyl)-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-benzodiazepine-2-one)

F n/f $487

1592409 Quercetin (500 mg) F0B015 [6151-25-3] $156

1593004 Quinacrine Hydrochloride (200 mg) F-1 [6151-30-0] $156

1593412 Quinapril Related Compound A (50 mg) (Ethyl[3S-[2(R*),3a,11a beta]]-

1,3,4,6,11,11a-hexahydro-3-methyl-1,4-dioxo-alpha-(2-phenylethyl)-

2H-pyrazino[1,2-b]isoquinoline-2-acetate)

F0C114 [103733-49-9] $487

1593423 Quinapril Related Compound B (50 mg) (3-Isoquinolinecarboxylic acid,

2-[2-[(1-carboxy-3-phenylpropyl)amino]-1-oxopropyl]-1,2,3,4-tetrahy-

dro-,[3S-[2[R*(R*)],3R*]]-)

F0C116 [85441-60-7] $487

1594007 Quinethazone (1.5 g) G [73-49-4] $156

1594506 Quinic Acid (200 mg) F [77-95-2] $156

1595000 Quinidine Gluconate (200 mg) H1A028 H (04/03) [7054-25-3] $156

1595509 Quinidine Sulfate (500 mg) H-1 H (12/99) [6591-63-5] $156

1596807 Quinine Hydrochloride Dihydrate (1 g) F0C108 [6119-47-7] $156

1597005 Quinine Sulfate (200 mg) H [6119-70-6] $156

1597504 Quininone (50 mg) H0B034 G-1 (03/04) [84-31-1] $487

1598008 3-Quinuclidinyl Benzilate (25 mg) H G (11/01) [6581-06-2] $515
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1598303 Ramipril (200 mg) F0C099 [87333-19-5] $156

1598314 Ramipril Related Compound A (20 mg) ((2S,3aS,6aS)-1-[(S)2-[[(S)1-

(methoxycarbonyl)-3-phenylpropyl]amino]-1-oxopropyl]-octahydrocyclo-

penta[b]pyrrole-2-carboxylic acid)

F0C100 [91224-69-0] $487

1598405 Ranitidine Hydrochloride (200 mg) H0B268 G (01/04) [66357-59-3] $156

1598507 Ranitidine Related Compound A (50 mg) (5-[[(2-aminoethyl)thio]-

methyl]-N,N-dimethyl-2-furanmethanamine hemifumarate)

H1B137 H (01/04)

G (01/01)

[91224-69-0] $487

1598609 Ranitidine Related Compound B (50 mg) (N,N’-bis[2-[[[5-[(dimethyla-

mino)methyl]-2-furanyl]methyl]thio]ethyl]-2-nitro-1,1-ethenediamine)

G F-4 (04/02) [72126-78-4] $487

1598700 Ranitidine Related Compound C (50 mg) (N-[2-[[[5-[(dimethylamino)-

methyl]-2-furanyl]methyl]sulfinyl]ethyl]-N-methyl-2-nitro-1,1-ethenedia-

mine)

I1B136 I (01/04)

H (05/01)

[73851-70-4] $487

1599000 Rauwolfia Serpentina (15 g) G [8063-17-0] $156

1599500 Powdered Red Clover Extract (500 mg) F0C188 n/f $260

1600813 Repaglinide (200 mg) F0B265 [135062-02-1] $156

1600824 Repaglinide Related Compound A (50 mg) ((S)-3-Methyl-1-[2-(1-piper-

idinyl)phenyl]butylamine, N-acetyl-L-glutamate salt)

F0B267 n/f $487

1600835 Repaglinide Related Compound B (50 mg) (3-Ethoxy-4-ethoxycarbo-

nyl-phenylacetic acid)

F0B269 [99469-99-5] $487

1600846 Repaglinide Related Compound C (25 mg) ((S)-2-Ethoxy-4-[2-[[2-

phenyl-1-[2-(1-piperidinyl)phenyl]ethyl]amino]-2-oxoethyl] benzoic acid)

F0B271 [107362-12-9] $487

1601000 Reserpine (200 mg) O0C106 N (06/03) [50-55-5] $156

1602003 Resorcinol (200 mg) H-1 H (04/01) [108-46-3] $156

1602706 Ribavirin (200 mg) H G (08/01) [36791-04-5] $289

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 M-1 (09/04)

M (11/00)

[83-88-5] $156

1603800 Rifabutin (50 mg) G0B040 F (11/02) [72559-06-9] $156

1604009 Rifampin (300 mg) J I (09/00) [13292-46-1] $156

1604202 Rifampin Quinone (50 mg) H G (12/01) [13983-13-6] $156

1604508 Rimantadine Hydrochloride (300 mg) F0C266 [1501-84-4] $156

1604600 Rimexolone (100 mg) F [49697-38-3] $156

1604701 Ritodrine Hydrochloride (200 mg) G-1 [23239-51-2] $156

1606208 Roxarsone (200 mg) F [121-19-7] $156

1606503 Rutin (100 mg) F [153-18-4] $156

1607007 Saccharin (200 mg) G-3 G-2 (12/01) [81-07-2] $156

1608000 Salicylamide (200 mg) F-4 F-3 (05/03) [65-45-2] $156

1609002 Salicylic Acid (125 mg) J2B147 J-1 (10/03)

J (10/02)

I (07/99)

[69-72-7] $124

1609501 Salicylic Acid Tablets (Dissolution Calibrator, Non-disintegrating) (33

tablets)

O N (02/02) [69-72-7] $156

1609807 Salsalate (125 mg) G [552-94-3] $124

1609829 Saquinavir Mesylate (200 mg) F0B008 [149845-06-7] $156

1609831 Saquinavir Related Compound A (25 mg) (N-tert-butyl-decahydro-2-

[2(R)-hydroxy-4-phenyl-3(S)-[[N-(2-quinolylcarbonyl)-D-asparaginyl]a-

mino]butyl]-(4aS,8aS)-isoquinoline-3(S)-carboxamide)

F0B009 n/f $487

1610001 Scopolamine Hydrobromide (250 mg) J0B051 I-1 (01/03) [6533-68-2] $156

1610090 Scopoletin (20 mg) F0C329 [92-61-5] $156

1611004 Secobarbital CII (200 mg) H [76-73-3] $207

1611900 Selegiline Hydrochloride (200 mg) G [14611-52-0] $156

1611955 Selenomethionine (100 mg) F0B006 [1464-42-2] $156

Mar.–Apr. 200444 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation www.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1612007 Sennosides (250 mg) H1B223 H (04/04) [81-27-6] (A)

[128-57-4] (B)

$156

1612506 L-Serine (200 mg) G F-3 (11/00) [56-45-1] $156

1612540 Sevoflurane (1 mL) F0C219 [28523-86-6] $156

1612550 Sevoflurane Related Compound A (0.2 mL) (1,1,3,3,3-Pentafluoroiso-

propenyl fluoromethyl ether)

F0C261 [58109-34-5] $487

1612608 Silver Sulfadiazine (200 mg) I H (04/01) [22199-08-2] $156

1612630 Silybin (50 mg) F [22888-70-6] $156

1612641 Silydianin (20 mg) F [29782-68-1] $156

1612652 Simethicone (50 g) G F (07/00) [8050-81-5] $156

1612700 Simvastatin (200 mg) H1B093 H (07/03)

G (02/02)

F-1 (05/99)

[79902-63-9] $156

1612801 Sisomicin Sulfate (500 mg) I0C238 H (04/04)

G (10/00)

[53179-09-2] $156

1613509 Sodium Ascorbate (200 mg) G-1 [134-03-2] $156

1613600 Sodium Butyrate (25 mg) F [156-54-7] $156

1614002 Sodium Fluoride (1 g) H-1 H (05/01) [7681-49-4] $156

1614308 Sodium Lactate (200 mg) H G (06/00) [867-56-1] $156

1614501 Sodium Nitroprusside (500 mg) H G (11/99) [13755-38-9] $156

1614603 Sodium Propionate (200 mg) F-1 F (03/02) [6700-17-0] $156

1614669 Sodium Starch Glycolate (400 mg) F0C087 [9063-38-1] $156

1614705 Sodium Stearyl Fumarate (200 mg) G F-2 (05/01) [4070-80-8] $156

1616008 1,4-Sorbitan (200 mg) I0A003 H (04/03)

G (02/00)

[27299-12-3] $156

1617000 Sorbitol (125 mg) H1B139 H (01/04) [50-70-4] $124

1617408 Sotalol Hydrochloride (300 mg) F0C234 [959-24-0] $182

1617419 Sotalol Related Compound A (50 mg) (N-[4-[[(1-Methylethyl)amino]a-

cetyl]phenyl]methanesulfonamide monohydrochloride)

F0C235 n/f $487

1617420 Sotalol Related Compound B (50 mg) (N-(4-Formylphenyl)methane-

sulfonamide)

F0C236 n/f $487

1617430 Sotalol Related Compound C (50 mg) (N-[4-[2-[(1-Methylethyl)ami-

no]ethyl]phenyl]methanesulfonamide hydrochloride)

F0C237 n/f $487

1618003 Spectinomycin Hydrochloride (200 mg) F-2 [22189-32-8] $156

1619006 Spironolactone (125 mg) J-1 [52-01-7] $124

1619505 Squalane (500 mg) G-1 [111-01-3] $156

1620005 Stanozolol CIII (200 mg) F-3 F-2 (02/01) [10418-03-8] $207

1621008 Stearic Acid (500 mg) J I (10/01) [57-11-4] $156

1621507 Stearoyl Polyoxyglycerides (100 mg) F0C286 n/f $156

1622000 Stearyl Alcohol (125 mg) H2B217 2 H-1 (12/04)

H (09/99)

[112-92-5] $124

1623003 Streptomycin Sulfate (200 mg) J0B195 I (04/03) [3810-74-0] $156

1623502 Succinylcholine Chloride (500 mg) H [71-27-2] $156

1623604 Succinylmonocholine Chloride (150 mg) G F-1 (02/01) n/f $487

1623626 Sucralose (400 mg) G0B028 F (04/03) [56038-13-2] $156

1623637 Sucrose (100 mg) H1C223 2 H0B002 (11/04)

G-1 (03/03)

G (05/99)

[57-50-1] $156

1623648 Sufentanil Citrate CII (25 mg) H0B208 G (05/03)

F-1 (04/02)

F (09/99)

[60561-17-3] $207
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1623670 Sulbactam (250 mg) G F-1 (05/00) [68373-14-8] $156

1623681 Sulconazole Nitrate (200 mg) F-1 F (05/02) [61318-91-0] $156

1623706 Sulfabenzamide (200 mg) G [127-71-9] $156

1623808 Sulfacetamide (300 mg) G-1 [144-80-9] $156

1624006 Sulfacetamide Sodium (500 mg) I1B318 I (09/04)

H (08/01)

[6209-17-2] $156

1624505 Sulfachlorpyridazine (200 mg) F [80-32-0] $156

1625009 Sulfadiazine (200 mg) J I (03/04) [68-35-9] $156

1626001 Sulfadimethoxine (200 mg) F4C298 2 F-3 (11/04)

F-2 (03/99)

[122-11-2] $156

1626500 Sulfadoxine (200 mg) F-2 F-1 (07/02) [2447-57-6] $156

1628007 Sulfamerazine (500 mg) H1C171 2,3 H (12/04) [127-79-7] $156

1629000 Sulfamethazine (1 g) G-3 [57-68-1] $156

1630009 Sulfamethizole (200 mg) F-3 F-2 (01/03) [144-82-1] $156

1631001 Sulfamethoxazole (200 mg) I-1 I (04/02) [723-46-6] $156

1631500 Sulfamethoxazole N4-glucoside (25 mg) H G (11/01) n/f $487

1632004 Sulfanilamide (5 g) O0B047 N (01/04) [63-74-1] $156

1633007 Sulfanilamide Melting Point Standard (500 mg) (Approximately 165 de-

grees)

K0B133 J-1 (03/04)

J (09/99)

[63-74-1] $75

1633506 Sulfanilic Acid (200 mg) G F-2 (09/00) [121-57-3] $487

1634000 Sulfapyridine (200 mg) I0B298 H (07/04) [144-83-2] $156

1635002 Sulfapyridine Melting Point Standard (1 g) (Approximately 191 de-

grees)

J I (07/00) [144-83-2] $92

1635206 Sulfaquinoxaline (200 mg) F0A005 [59-40-5] $156

1636005 Sulfasalazine (125 mg) G-2 G-1 (06/99) [599-79-1] $124

1636504 Sulfathiazole (350 mg) H G (08/00) [72-14-0] $156

1637008 Sulfinpyrazone (200 mg) G [57-96-5] $156

1638000 Sulfisoxazole (200 mg) J I-1 (06/99) [127-69-5] $156

1639003 Sulfisoxazole Acetyl (200 mg) H-1 [80-74-0] $156

1640002 Sulfisoxazole Diolamine (500 mg) F [4299-60-9] $156

1642008 Sulindac (200 mg) H G-1 (12/01) [38194-50-2] $156

1642154 Sumatriptan (50 mg) F0C220 [103628-46-2] $208

1642201 Sumatriptan Succinate (200 mg) F0C231 [103628-48-4] $208

1642212 Sumatriptan Succinate Related Compound A (15 mg) ([3-[2-(dimethy-

lamino)ethyl]-2-[[3-[2-(dimethylamino)ethyl]-1H-indol-5-yl]methyl]-1H-in-

dol-5-yl]-N-methylmethansulfonamide, succinate salt)

F0C221 n/f $624

1642223 Sumatriptan Succinate Related Compound C (50 mg) ([3-[2-(dimethy-

lamino)ethyl]-1-(hydroxymethyl)-1H-indol-5-yl]-N-methylmethanesulfo-

namide succinate salt)

F0C230 n/f $624

1642507 Suprofen (200 mg) F [40828-46-4] $156

1642700 Tacrine Hydrochloride (500 mg) F0C119 [1684-40-8] $156

1643000 Talbutal CIII (250 mg) F [115-44-6] $207

1643306 Tamoxifen Citrate (200 mg) H G-2 (09/01)

G-1 (05/00)

[54965-24-1] $156

1643361 Taurine (100 mg) F0C104 [107-35-7] $156

1643408 Temazepam CIV (200 mg) H0C205 G (06/04)

F (12/99)

[846-50-4] $207

1643452 Terazosin Hydrochloride (200 mg) F0C244 [70024-40-7] $156

1643463 Terazosin Related Compound A (50 mg) (1-(4-Amino-6,7-dimethoxy-2-

quinazolinyl)piperazine dihydrochloride)

F0C245 n/f $487
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1643474 Terazosin Related Compound B (50 mg) (1-(4-hydroxy-6,7-dimethoxy-

2-quinazolinyl)-4-[(tetrahydro-2-furanyl)carbonyl]piperazine)

F0C218 n/f $487

1643485 Terazosin Related Compound C (25 mg) (1,4-bis(4-amino-6,7-di-

methoxy-2-quinazolinyl)piperazine dihydrochloride)

F0C257 n/f $487

1643500 Terbutaline Sulfate (125 mg) H G (04/99) [23031-32-5] $124

1643703 Terconazole (200 mg) G-2 G-1(04/01)

G (03/99)

[67915-31-5] $156

1643805 Terfenadine (200 mg) H G (12/99) [50679-08-8] $156

1643907 Terfenadine Related Compound A (100 mg) (1-[4-(1,1-dimethylethyl)-

phenyl]-4-[4-(hydroxydiphenylmethyl)-1-piperidinyl]-1-butanone)

G n/f $487

1643929 Terfenadine Related Compound B (50 mg) (Terfenadine-N-oxide) F n/f $487

1644003 Terpin Hydrate (750 mg) G [2451-01-6] $156

1645006 Testolactone CIII (125 mg) F-1 [968-93-4] $165

1646009 Testosterone CIII (125 mg) I1B253 I (08/04) [58-22-0] $165

1647001 Testosterone Cypionate CIII (200 mg) G-1 G (08/01) [58-20-8] $207

1648004 Testosterone Enanthate CIII (200 mg) J [315-37-7] $207

1649007 Testosterone Propionate CIII (200 mg) L1C005 L (08/04)

K-1 (11/01)

[57-85-2] $207

1650006 Tetracaine Hydrochloride (200 mg) J [136-47-0] $156

1651009 Tetracycline Hydrochloride (200 mg) K [64-75-5] $156

1652001 Tetrahydrozoline Hydrochloride (200 mg) G1A015 G (03/03) [522-48-5] $156

1652500 Thalidomide (200 mg) F0C107 [50-35-1] $182

1653004 Theophylline (200 mg) J0B180 I (01/04) [58-55-9] $156

1653106 Theophylline Extended-Release Beads (Drug Release Calibrator,

Multiple Unit) (20 g)

F-1 (11/04) [58-55-9] $156

1655000 Thiabendazole (100 mg) G0A027 F-1 (04/03)

F (04/01)

[148-79-8] $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O N (11/02)

M-1 (04/99)

[67-03-8] $156

1656308 Thiamylal CIII (200 mg) F [77-27-0] $207

1657005 Thiethylperazine Malate (200 mg) G F-1 (09/00) [52239-63-1] $156

1658008 Thiethylperazine Maleate (200 mg) F-1 [1179-69-7] $156

1659000 Thimerosal (500 mg) H1B205 H (09/04)

G (12/99)

[54-64-8] $156

1660000 Thioguanine (200 mg) F-1 [154-42-7] $156

1661002 Thiopental CIII (250 mg) I [76-75-5] $207

1662504 Thioridazine (200 mg) H [50-52-2] $156

1663008 Thioridazine Hydrochloride (200 mg) H [130-61-0] $156

1663700 Thiostrepton (200 mg) F1B022 F (11/02) [1393-48-2] $156

1664000 Thiotepa (500 mg) I H (01/99) [52-24-4] $156

1665003 Thiothixene (250 mg) G [3313-26-6] $156

1666006 (E)-Thiothixene (100 mg) H G-1 (05/00) [3313-27-7] $487

1667100 Thonzonium Bromide (200 mg) F [553-08-2] $156

1667202 L-Threonine (200 mg) G F-3 (12/00) [72-19-5] $156

1667279 Thromboplastin, Human Recombinant (set) (1 vial Thromboplastin and

1 vial Diluent) DISCONTINUED
F (10/04) [9002-05-5] $156

1667290 Tiamulin Fumarate (250 mg) F0C327 [55297-96-6] $156

1667337 Tiamulin Related Compound A (50 mg) (Tosyl pleuromutilin) F0C328 n/f $494

1667304 Ticarcillin Monosodium Monohydrate (200 mg) H G-1 (03/99) [74682-62-5] $156

1667359 Tiletamine Hydrochloride (200 mg) F0C019 [14176-50-2] $156

1667406 Timolol Maleate (200 mg) G-1 [26921-17-5] $156

Mar.–Apr. 2004 Official USP Reference Standards Catalog 47

*See Page 9 for Change Code Interpretation www.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1667520 Tinidazole (200 mg) F0C093 [19387-91-8] $156

1667530 Tinidazole Related Compound A (100 mg) (2-methyl-5-nitroimidazole) F0C091 [696-23-1] $487

1667439 Tioconazole (200 mg) H G (04/02) [65899-73-2] $156

1667450 Tioconazole Related Compound A (25 mg) (1-[2,4-Dichloro-beta-[(3-

thenyl)-oxy]phenethyl]imidazole Hydrochloride)

G n/f $487

1667461 Tioconazole Related Compound B (25 mg) (1-[2,4-Dichloro-beta-[(2,5-

dichloro-3-thenyl)oxy]phenethyl]imidazole Hydrochloride)

G n/f $487

1667472 Tioconazole Related Compound C (25 mg) (1-[2,4-Dichloro-beta-[(5-

bromo-2-chloro-3-thenyl)-oxy]-phenethyl]imidazole Hydrochloride)

G n/f $487

1667508 Tobramycin (250 mg) K0B248 J (08/03) [32986-56-4] $156

1667552 Tocainide Hydrochloride (125 mg) F-1 F (04/99) [35891-93-1] $124

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M L-1 (01/00) [10191-41-0] $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K J (06/99) [7695-91-2] $156

1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E Succinate) F-5 F-4 (01/02) [4345-03-3] $156

1668001 Tolazamide (200 mg) G-2 G-1 (06/00) [1156-19-0] $156

1669004 Tolazoline Hydrochloride (300 mg) F [59-97-2] $156

1670003 Tolbutamide (200 mg) I H (06/00) [64-77-7] $156

1670502 Tolmetin Sodium (500 mg) I0B064 H (09/03) [64490-92-2] $156

1671006 Tolnaftate (200 mg) I [2398-96-1] $156

1672009 Toluenesulfonamides, ortho and para (200 mg of each supplied in a set) F-4 F-3 (11/99) [88-19-7] (o)

[70-55-3] (p)

$487

1672304 Torsemide (200 mg) F0B090 [56211-40-6] $156

1672315 Torsemide Related Compound A (75 mg) (4-[(3-methylphenyl)amino]-

3-pyridinesulfonamide)

F0B071 n/f $487

1672326 Torsemide Related Compound B (75 mg) (N-[(n-butylamino)carbonyl]-

4-[(3-methylphenyl)amino]-3-pyridinesulfonamide)

F0B083 n/f $487

1672337 Torsemide Related Compound C (75 mg) (N-[(ethylamino)carbonyl]-4-

[(3-methylphenyl)amino]-3-pyridinesulfonamide)

F0B078 n/f $487

1672803 Transplatin (25 mg) H0B287 G (03/04) [14913-33-8] $487

1673500 Trazodone Hydrochloride (200 mg) F-2 [25332-39-2] $156

1674004 Tretinoin (30 mg/ampule; 5 ampules) I2B185 I-1 (01/04)

I (01/02)

H (06/01)

[302-79-4] $156

1675007 Triacetin (1 g) G-1 G (06/01) [102-76-1] $156

1676000 Triamcinolone (250 mg) H-1 [124-94-7] $156

1677002 Triamcinolone Acetonide (500 mg) K J (03/99) [76-25-5] $156

1678005 Triamcinolone Diacetate (200 mg) G [67-78-7] $156

1679008 Triamcinolone Hexacetonide (125 mg) G [5611-51-8] $124

1680007 Triamterene (200 mg) I [396-01-0] $156

1680506 Triazolam CIV (200 mg) H0B041 G-1 (03/03) [28911-01-5] $207

1680608 Tributyl Citrate (500 mg) F [77-94-1] $156

1680801 Trichlorfon (200 mg) F [52-68-6] $156

1681000 Trichlormethiazide (200 mg) H [133-67-5] $156

1682206 Triclosan (200 mg) F0B135 [3380-34-5] $156

1683005 Tridihexethyl Chloride (200 mg) F-1 [4310-35-4] $156

1683504 Trientine Hydrochloride (125 mg) F2B257 F-1 (09/03)

F (08/96)

[38260-01-4] $124

1683606 Triethyl Citrate (500 mg) F-1 F (03/02) [77-93-0] $156

1685000 Trifluoperazine Hydrochloride (200 mg) H0A010 G (03/03) [440-17-5] $156

1685500 2-[N-(2,2,2-Trifluoro-ethyl)amino-5]-chlorobenzophenone (25 mg) F n/f $487
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1686003 Triflupromazine Hydrochloride (200 mg) F-2 F-1 (03/04) [1098-60-8] $156

1686309 Trifluridine (200 mg) F [70-00-8] $156

1686310 Trifluridine Related Compound A (20 mg) (5-Carboxy-2’-deoxyuridine) F [14599-46-3] $487

1687006 Trihexyphenidyl Hydrochloride (200 mg) J I (07/01) [52-49-3] $156

1689001 Trimeprazine Tartrate (200 mg) F-3 F-2 (08/01) [4330-99-8] $156

1690000 Trimethadione (200 mg) G [127-48-0] $156

1692006 Trimethobenzamide Hydrochloride (500 mg) H-2 H-1 (06/02) [554-92-7] $156

1692505 Trimethoprim (300 mg) J0B228 I (01/04) [738-70-5] $156

1693009 Trioxsalen (200 mg) H0C278 G (04/04) [3902-71-4] $156

1694001 Tripelennamine Citrate (200 mg) G F (02/03) [6138-56-3] $156

1695004 Tripelennamine Hydrochloride (200 mg) J [154-69-8] $156

1696007 Triprolidine Hydrochloride (500 mg) I H-1 (02/02) [6138-79-0] $156

1696109 Triprolidine Hydrochloride Z-Isomer (100 mg) G F-1 (02/02) n/f $487

1696200 Trisalicylic Acid (100 mg) G F-1 (10/99) n/f $487

1697000 Troleandomycin (250 mg) F-1 [2751-09-9] $156

1698002 Tromethamine (125 mg) G F-3 (07/99) [77-86-1] $124

1699005 Tropicamide (125 mg) G-1 G (02/99) [1508-75-4] $124

1700002 Trypsin Crystallized (300 mg) H G (12/99) [9002-07-7] $156

1700501 L-Tryptophan (200 mg) G-1 G (09/00) [73-22-3] $156

1702008 Tubocurarine Chloride (250 mg) K-1 [6989-98-6] $156

1703805 Tylosin (250 mg) F0C008 [1401-69-0] $156

1704003 Tyloxapol (600 mg) H G (02/00) [25301-02-4] $156

1704502 Tyropanoate Sodium (500 mg) F [7246-21-1] $156

1705006 L-Tyrosine (500 mg) J [60-18-4] $156

1705301 Ubidecarenone (200 mg) F0B191 [303-98-0] $156

1705312 Ubidecarenone for System Suitability (25 mg) F0B194 [303-98-0] $156

1705505 Undecylenic Acid (200 mg) G2C018 G-1 (11/04)

G (01/02)

[112-38-9] $156

1705800 Uracil Arabinoside (50 mg) G F-1 (06/99) [3083-77-0] $156

1706009 Uracil Mustard (500 mg) F [66-75-1] $156

1706701 Urea C 13 (100 mg) F0C078 [57-13-6] $182

1707806 Ursodiol (125 mg) G F-1 (11/01)

F (09/99)

[128-13-2] $124

1707908 Valerenic Acid (25 mg) G0B146 F (01/04) [3569-10-6] $696

1708503 L-Valine (200 mg) F-2 F-1 (05/02) [72-18-4] $156

1708707 Valproic Acid (500 mg) J1B127 J (01/04)

I-1 (11/00)

[99-66-1] $156

1708729 Valproic Acid Related Compound A (0.25 mL) (diallylacetic acid) F1B156 F (01/03) [99-67-2] $208

1708773 Valsartan Related Compound A (20 mg) ((R)-N-Valeryl-N-([2’-(1-H-

tetrazole)-5-yl)-biphenyl-4-yl]-methyl)-valine)

F0C215 n/f $624

1708795 Valsartan Related Compound C (10 mg) ((S)-N-Valeryl-N-([2’-(1-H-

tetrazole)-5-yl)-biphenyl-4-yl]-methyl)-valine benzyl ester)

F0C208 n/f $624

1709007 Vancomycin Hydrochloride (4 vials, each vial contains 100,500 mcg of

vancomycin activity)

L K (08/01) [1404-93-9] $156

1710006 Vanillin (200 mg) I H (04/99) [121-33-5] $156

1711009 Vanillin Melting Point Standard (1 g) (Approximately 82 degrees) J I-1 (03/03)

I (11/00)

[121-33-5] $92

1711155 Vecuronium Bromide (60 mg) F0C367 1 [50700-72-6] $156

1711166 Vecuronium Bromide Related Compound A (25 mg) (3alpha, 17beta-

diacetyl-oxy-2beta, 16beta-bispiperidinyl-5alpha-androstan)

F0B178 n/f $487
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1711202 Verapamil Hydrochloride (200 mg) G F-4 (06/00) [152-11-4] $156

1711304 Verapamil Related Compound A (50 mg) (3,4-Dimethoxy-alpha-[3-

(methylamino)propyl]-alpha-(1-methylethyl)-benzeneacetonitrile mono-

Hydrochloride)

H G (01/01) n/f $487

1711406 Verapamil Related Compound B (50 mg) (alpha-[2-[[2-(3,4-dimethox-

yphenyl)-ethyl]methylamino]ethyl]-3,4-dimethoxy-alpha-(1-methylethyl)-

benzeneacetonitrile monoHydrochloride)

G [1794-55-4] $487

1711461 Verteporfin (200 mg) F0C166 [129497-78-5] $156

1711472 Verteporfin Related Compound A (50 mg) ((+/-)18-Ethenyl-4,4a-dihy-

dro-3,4-bis(methoxycarbonyl)-4a,8,14,19-tetramethyl-23H,25H-ben-

zo[b]prophine-9,13-dipropanoic acid)

F0C167 n/f $487

1711508 Vidarabine (200 mg) G-1 [24356-66-9] $156

1713004 Vinblastine Sulfate (50 mg) M0B308 2,3 L (12/04)

K (05/99)

[143-67-9] $354

1714007 Vincristine Sulfate (50 mg/ampule) O0B062 N (01/03)

M (04/99)

[2068-78-2] $479

1714506 Vinorelbine Tartrate (200 mg) F0C243 [125317-39-7] $156

1714528 Vinorelbine Related Compound A (25 mg) (4-O-Deacetylvinorelbine

tartrate)

F0C242 n/f $487

1715000 Viomycin Sulfate (200 mg) F [37883-00-4] $156

1716002 Vitamin A (10 ampules containing vitamin A acetate in cottonseed/

peanut oil)

V0C258 U (04/04) [127-47-9] $156

1717504 Vitamin D Assay System Suitability (1.5 g) F [67-97-0] $156

1717708 Vitexin (30 mg) F0C142 [3681-93-4] $520

1719000 Warfarin (200 mg) I0B305 H-2 (08/04)

H-1 (11/01)

[81-81-2] $156

1719102 Warfarin Related Compound A (50 mg) (3-(o-hydroxyphenyl)-5-phenyl-

2-cyclohexen-1-one)

G1B111 G (01/04) [37209-23-7] $156

1720000 Xanthanoic Acid (100 mg) G-1 G (12/00) [82-07-5] $487

1720203 Xanthone (100 mg) F-1 [90-47-1] $487

1720407 Xylazine (200 mg) F [7361-61-7] $156

1720429 Xylazine Hydrochloride (200 mg) F [23076-35-9] $156

1720600 Xylitol (1 g) G0B037 F-3 (11/02)

F-2 (05/00)

[87-99-0] $156

1721002 Xylometazoline Hydrochloride (125 mg) I0B101 H-1 (05/03) [1218-35-5] $124

1722005 Xylose (1 g) F [58-86-6] $156

1724000 Yohimbine Hydrochloride (200 mg) F [65-19-0] $156

1724306 Zalcitabine (200 mg) F [7481-89-2] $156

1724317 Zalcitabine Related Compound A (50 mg) (2’,3’-Didehydro-2’,3’-dideox-

ycytidine)

F0B234 [7481-88-1] $487

1724500 Zidovudine (400 mg) G F (09/01) [30516-87-1] $156

1724521 Zidovudine Related Compound B (25 mg) (3’-chloro-3’-deoxythymi-

dine)

G0B116 F-1 (03/03)

F (06/01)

[25526-94-7] $487

1724532 Zidovudine Related Compound C (100 mg) (thymine) F-1 F (09/01) [65-71-4] $487

1724656 Zileuton (150 mg) F0C062 [111406-87-2] $156

1724667 Zileuton Related Compound A (50 mg) (N-(1-Benzo[b]thien-2-ylethyl)

urea)

F0B316 n/f $487

1724678 Zileuton Related Compound B (50 mg) (2-(Benzo[b]thien-2-oyl)ben-

zo[b]thiophene)

F0B313 n/f $487

1724689 Zileuton Related Compound C (50 mg) (1-Benzo[b]thien-2-ylethanone) F0B299 n/f $487

1724805 Zolazepam Hydrochloride (500 mg) G0C023 F-1 (03/04)

F (05/02)

[33754-49-3] $156
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00200-6 5-Acetamido-3-amino-2,4,6-triiodobenzoic Acid (50 mg)

(Limit Test)

1184027 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-3-

amino-2,4,6-triiodobenzoic Acid)

02200-3 3-Amino-4-carboxamidopyrazole Hemisulfate (50 mg) (Limit
Test)

1013024 Allopurinol Related Compound A (50 mg) (3-Amino-4-carbox-

amidopyrazole Hemisulfate)

02250-2 4-Amino-6-chloro-1,3-benzenedisulfonamide (100 mg) (Lim-
it Test)

1057507 Benzothiadiazine Related Compound A (100 mg) (4-Amino-6-

chloro-1,3-benzenedisulfonamide)

1023403 3-Amino-6-chloro-1-methyl-4-phenylcarbostyril (25 mg) 1023403 Diazepam Related Compound B (25 mg) (3-Amino-6-chloro-

1-methyl-4-phenylcarbostyril)

02380-0 2-Amino-2’-chloro-5-nitrobenzophenone (25 mg) (Limit
Test)

1140338 Clonazepam Related Compound B (25 mg) (2-Amino-2’-

chloro-5-nitrobenzophenone)

02420-2 4-Amino-6-chloro-N-3-methyl-m-benzenedisulfonamide

(100 mg) (Limit Test)

1424018 Methyclothiazide Related Compound A (100 mg) (4-Amino-6-

chloro-N-3-methyl-m-benzenedisulfonamide)

02240-6 2-Amino-4-chlorophenol (50 mg) (Limit Test) 1130527 Chlorzoxazone Related Compound A (25 mg) ( 2-Amino-4-

chlorophenol)

02460-0 3-Amino-4-(2-chloro-phenyl)-6-nitrocarbostyril (25 mg) (Lim-
it Test)

1140327 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-

chlorophenyl)-6-nitrocarbostyril)

02490-5 2-Amino-2’,5-dichlorobenzophenone (25 mg) (Limit Test) 1370338 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-

dichlorobenzophenone)

02610-6 3-Amino-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg) (Limit
Test)

1078325 Bumetanide Related Compound A (25 mg) (3-Amino-4-

phenoxy-5-sulfamoylbenzoic Acid)

02620-8 alpha-Aminopropiophenone Hydrochloride (50 mg) (Limit
Test)

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophe-

none Hydrochloride)

06300-0 5-Benzyl-3,6-dioxo-2-piperazineacetic Acid (250 mg) (Limit
Test)

1043728 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-

dioxo-2-piperazineacetic Acid)

07350-3 2-(4-Biphenylyl)propionic Acid (100 mg) (Limit Test) 1285760 Flurbiprofen Related Compound A (100 mg) (2-(4-Bipheny-

lyl)propionic Acid)

07480-1 N,N’-Bis-(1,3-dihydroxy-2-propyl)-5-amino-2,4,6-triiodoi-

sophthalamide (50 mg) (Limit Test)
1344724 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-

dihydroxy-2-propyl)-5-amino-2,4,6-triiodoisophthalamide)

07500-4 4,4’-Bis[4-(p-chlorophenyl)-4-hydroxypiperidino]-butyrophe-

none (25 mg) (Limit Test)

1303013 Haloperidol Related Compound A (25 mg) (4,4-Bis[4-p-

chlorophenyl)-4-hydroxypiperidino]-butyrophenone

08650-5 Calcium Formyltetrahydrofolate (50 mg) (AS) (For Qualitia-

tive Use Only)

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formylte-

trahydrofolate)

11230-0 p-Chlorobenzhydrylpiperazine (25 mg) 1333058 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenzhy-

drylpiperazine)

11310-9 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxaldehyde

(25 mg) (Limit Test)
1370349 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxaldehyde)

11320-0 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxylic Acid

(25 mg) (Limit Test)
1370350 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxylic Acid)

11330-2 6-Chloro-4-(o-chloro-phenyl)-2-quinazoline Methanol

(25 mg) (Limit Test)
1370360 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazoline Methanol)

11400-0 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

(50 mg) (Limit Test)
1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-

2H-1,4-benzodiazepin-2-one)

11500-2 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

4-oxide (25 mg) (Limit Test)
1110020 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-

1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one 4-oxide)

11510-4 2-Chloro-4-N-furfuryl-amino-5-sulfamolybenzoic acid

(50 mg) (Limit Test)
1287020 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-

furfurylamino-5-sulfamoylbenzoic Acid)

11550-1 2-Chloro-3,5-dimethyl-phenol (50 mg) (Limit Test) 1122722 Chloroxylenol Related Compound A (50 mg) (2-Chloro-3,5-

dimethyl-phenol)

11650-4 (o-Chlorophenyl)diphenyl-methanol (25 mg) (Limit Test) 1141024 Clotrimazole Related Compound A (25 mg) ((o-Chlorophe-

nyl)diphenyl-methanol )

11670-8 4-(4-Chlorophenyl)-2-pyrrolidinone (75 mg) (Limit Test) 1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-

2-pyrrolidinone)
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11900-3 4-Chloro-5-sulfamoylanthranilic Acid (100 mg) (Limit Test) 1287030 Furosemide Related Compound B (100 mg) (4-Chloro-5-

sulfamoylanthranilic Acid)

1119309 4’-Chloro-3’-sulfamoyl-2-benzophenone Carboxylic Acid

(100 mg)

1119309 Chlorthalidone Related Compound A (25 mg) (4’-Chloro-3’-

sulfamoyl-2-benzophenone Carboxylic Acid)

15870-8 Cyclosporine U (25 mg) DISCONTINUED 1158650 Cyclosporine Resolution Mixture (25 mg) (Replaces Cat. No.

15870-8 Cyclosporine U (25 mg))

21000-3 alpha-d-4-Dimethylamino-1,2-diphenyl-3-methyl-2-butanol

Hydrochloride (125 mg) (Limit Test)
1575206 Propoxyphene Related Compound A (50 mg) (alpha-d-4-

Dimethylamino-1,2-diphenyl-3-methyl-2-butanol Hydrochlor-

ide)

1268820 Etoposide Related Compound A (25 mg) (4’-Demethylepi-

podophyllotoxin 9-[4,6-O-(R)-ethylidene-alpha-D-glucopyra-

noside) DISCONTINUED

1268852 Etoposide Resolution Mixture (30 mg)

32720-4 3-Hydroxy-1-methylquinuclidinium Bromide (250 mg) (Limit
Test)

1135021 Clidinium Bromide Related Compound A (250 mg) (3-Hydro-

xy-1-methylquinuclindinium Bromide)

1329505 9-Hydroxypropantheline Bromide (50 mg) 1329505 Propantheline Bromide Related Compound A (50 mg) (9-

Hydroxypropantheline bromide)

1330005 Hydroxypropyl Methylcellulose (250 mg) 1330005 Hypromellose (250 mg) (Hydroxypropyl Methylcellulose)

33010-7 Hydroxypropyl Methylcellulose Phthalate (100 mg) 1335304 Hypromellose Phthalate (100 mg)

Melting Point Standard - Acetanilide (500 mg; approximately

114 degrees)

1004001 Acetanilide Melting Point Standard (500 mg) (Approximately

114 degrees)

Melting Point Standard - Caffeine (1 g; approximately

236 degrees)

1086006 Caffeine Melting Point Standard (1 g) (Approximately 236 de-

grees)

Melting Point Standard - Phenacetin (500 mg; approximately

135 degrees)

1514008 Phenacetin Melting Point Standard (500 mg) (Approximately

135 degrees)

Melting Point Standard - Sulfanilamide (1 g; approximately

165 degrees)

1633007 Sulfanilamide Melting Point Standard (500 mg) (Approxi-

mately 165 degrees)

Melting Point Standard - Sulfapyridine (2 g; approximately

191 degrees)

1635002 Sulfapyridine Melting Point Standard (1 g) (Approximately

191 degrees)

Melting Point Standard - Vanillin (1 g; approximately

82 degrees)

1711009 Vanillin Melting Point Standard (1 g) (Approximately 82 de-

grees)

1420006 3-Methoxytyrosine (50 mg) 1420006 Levodopa Related Compound B (50 mg) (3-Methoxytyrosine)

42420-0 2-Methylamino-5-chlorobenzophenone (25 mg) (Limit Test) 1185020 Diazepam Related Compound A (25 mg) (2-Methylamino-5-

chlorobenzophenone)

42430-2 3-O-Methylcarbidopa (50 mg) 1095517 Carbidopa Related Compound A (50 mg) (3-O-Methylcarbi-

dopa)

46600-7 5-Nitro-2-furfuraldazine (500mg) 1466007 Nitrofurazone Related Compound A (500mg) (5-Nitro-2-

furfuraldazine)

46660-8 3-Nitro-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg) (Limit
Test)

1078336 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phe-

noxy-5-sulfamoylbenzoic Acid)

1477900 Octyl Methoxycinnamate (500 mg) 1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate)

49400-2 Pancreatin (2 g) 1 4 9 4 0 5 7

a n d / o r

1494079

Pancreatin Amylase and Protease (2 g) and/or Pancreatin

Lipase (2 g)

53180-1 Phenylcyclohexylglycolic Acid (100 mg) (Limit Test) 1485114 Oxybutynin Related Compound A (100 mg) (Phenylcyclohex-

ylglycolic Acid)

53350-1 alpha-Phenyl-2-piperidineacetic Acid Hydrochloride (50 mg)

(Limit Test)
1434022 Methylphenidate Related Compound A (50 mg) (alpha-

Phenyl-2-piperidineacetic Acid Hydrochloride)

54500-1 Plastic, Negative Control 1546707 Polyethylene, High Density (3 strips)

61500-5 Sodium Taurocholate (20 g) 1071304 Bile Salts (10 g) (Sodium Taurocholate)

68800-9 3-(3,4,6-Trihydroxyphenyl)-alanine (50 mg) (Limit Test) 1361010 Levodopa Related Compound A (50 mg) (3-(3,4,6-Trihydrox-

yphenyl)-alanine)

Vitamin B1 Hydrochloride 1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride)

Vitamin B2 1603006 Riboflavin (500 mg) (Vitamin B2)

Vitamin B3 1462006 Niacinamide (500 mg) (Vitamin B3)
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Vitamin B5 1087009 Calcium Pantothenate (200 mg) (Vitamin B5)

Vitamin B6 1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6)

Vitamin B12 1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg

of mixture) (Vitamin B12)

Vitamim Bc 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)

Vitamin C 1043003 Ascorbic Acid (1 g) (Vitamin C)

Vitamin D2 1239005 Ergocalciferol (150 mg; 30 mg/ampule; 5 ampules) (Vitamin

D2)

Vitamin D3 1131009 Cholecalciferol (30 mg/ampul; 5 ampuls) (Vitamin D3)

Vitamin E Alcohol 1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol)

Vitamin E Acetate 1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate)

Vitamin E Acid Succinate 1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E

Succinate)

Vitamin K1 1538006 Phytonadione (500 mg) (Vitamin K1)

Vitamin K3 1381006 Menadione (200 mg) (Vitamin K3)

Vitamin M 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)
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AMINO ACIDS
1012509 L-Alanine (200 mg) F-2 $156

1021000 Aminocaproic Acid (200 mg) F-4 $156

1042500 L-Arginine (200 mg) G-1 $156

1042601 Arginine Hydrochloride (125 mg) G0B060 $124

1161509 L-Cysteine Hydrochloride (200 mg) H $156

1294976 Glutamic Acid (200 mg) F0C069 $156

1294808 Glutamine (100 mg) F0B244 $156

1295800 Glycine (200 mg) F-3 $156

1308505 L-Histidine (200 mg) G0A018 $156

1349502 L-Isoleucine (200 mg) F-2 $156

1357001 L-Leucine (200 mg) H0B237 $156

1359903 Levocarnitine (400 mg) G0B197 $156

1359925 Levocarnitine Related Compound A (100 mg) (3-carboxy-N,N,N-trimethyl-2-propen-1-aminium chloride) F-1 $208

1371501 L-Lysine Acetate (200 mg) F1C027 $156

1372005 L-Lysine Hydrochloride (200 mg) H $156

1411504 L-Methionine (200 mg) G $156

1530503 L-Phenylalanine (200 mg) H $156

1568506 L-Proline (200 mg) F-2 $156

1612506 L-Serine (200 mg) G $156

1667202 L-Threonine (200 mg) G $156

1700501 L-Tryptophan (200 mg) G-1 $156

1705006 L-Tyrosine (500 mg) J $156

1708503 L-Valine (200 mg) F-2 $156

BOTANICALS
CAPSAICIN/CAPSICUM

1091108 Capsaicin (100 mg) G-1 $156

1200600 Dihydrocapsaicin (25 mg) G0C071 $156

CHAMOMILE

1040708 Apigenin-7-Glucoside (30 mg) F $487

CRANBERRY LIQUID

1134368 Citric Acid (200 mg) F1B092 $156

1181302 Dextrose (500 mg) J-1 $124

1286504 Fructose (125 mg) I-2 $124

1374601 Malic Acid (200 mg) G0B158 $156

1594506 Quinic Acid (200 mg) F $156

1617000 Sorbitol (125 mg) H1B139 $124

1623637 Sucrose (100 mg) H1C223 $156

ELEUTHERO

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

FEVERFEW

1500400 Parthenolide (25 mg) F $156

1606503 Rutin (100 mg) F $156

GARLIC

1012145 Agigenin (25 mg) F $156

1012950 Alliin (25 mg) F $1,525

1115556 beta-Chlorogenin (20 mg) F $156
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1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F $675

1411504 L-Methionine (200 mg) G $156

GARLIC FLUID EXTRACT

1013057 S-Allyl-L-Cysteine (25 mg) F $487

GINGER

1091108 Capsaicin (100 mg) G-1 $156

1291504 Powdered Ginger (500 mg) F $156

GINKGO

1592409 Quercetin (500 mg) F0B015 $156

1606503 Rutin (100 mg) F $156

AMERICAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

ASIAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

HAWTHORN LEAF WITH FLOWER

1335202 Hyperoside (50 mg) F $855

1592409 Quercetin (500 mg) F0B015 $156

1717708 Vitexin (30 mg) F0C142 $520

KAVA

1355709 Powdered Kava Extract (1 g) F0C161 $260

KAWAIN

1355753 Kawain (200 mg) F0C160 $208

LICORICE

1295888 Glycyrrhizic Acid (25 mg) F0C006 $487

MILK THISTLE

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 $260

1612630 Silybin (50 mg) F $156

1612641 Silydianin (20 mg) F $156

RED CLOVER

1286060 Formononetin (50 mg) F0C196 $520

1599500 Powdered Red Clover Extract (500 mg) F0C188 $260

SAW PALMETTO

1424233 Methyl Caprate (300 mg) F $156

1424244 Methyl Caproate (300 mg) F $156

1424255 Methyl Caprylate (300 mg) F $156

1430305 Methyl Laurate (500 mg) F $156

1430327 Methyl Linoleate (5 x 50 mg) F $156

1430349 Methyl Linolenate (5 x 50 mg) F $156

1431501 Methyl Myristate (300 mg) F $156

1431556 Methyl Oleate (500 mg) G0C148 $156

1431603 Methyl Palmitate (300 mg) F $156

1431625 Methyl Palmitoleate (300 mg) F $156

1437508 Methyl Stearate (300 mg) F $156

ST. JOHN S WORT

1335202 Hyperoside (50 mg) F $855

1485001 Oxybenzone (150 mg) H0B263 $156

1606503 Rutin (100 mg) F $156

VALERIAN

1707908 Valerenic Acid (25 mg) G0B146 $696
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MISCELLANEOUS DIETARY SUPPLEMENTS
1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 $156

1133638 Chromium Picolinate (100 mg) F $156

1150353 Creatinine (100 mg) F $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 $156

1611955 Selenomethionine (100 mg) F0B006 $156

VITAMINS-MINERALS
1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 $156

1071508 Biotin (200 mg) H1B019 $156

1086356 Calcium Ascorbate (200 mg) F-1 $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 $156

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 $159

1131803 Delta-4,6-cholestadienol (30 mg) F $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg of mixture) (Vitamin B12) N $156

1179504 Dexpanthenol (500 mg) J0C293 $160

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 $168

1241007 Ergosterol (50 mg) H $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P $156

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formyltetrahydrofolate) I0B176 $156

1381006 Menadione (200 mg) (Vitamin K3) H-3 $156

1461003 Niacin (200 mg) H-1 $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 $156

1494501 Panthenol, Racemic (200 mg) G $156

1494807 Pantolactone (500 mg) F $487

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 $156

1550001 Potassium Gluconate (200 mg) H0C064 $156

1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P $156

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 $156

1613509 Sodium Ascorbate (200 mg) G-1 $156

1614002 Sodium Fluoride (1 g) H-1 $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O $156

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K $156

1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E Succinate) F-5 $156

1716002 Vitamin A (10 ampules containing vitamin A acetate in cottonseed/peanut oil) V0C258 $156

1717504 Vitamin D Assay System Suitability (1.5 g) F $156
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1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 $207

1014005 Alphaprodine Hydrochloride CII (250 mg) F $207

1015008 Alprazolam CIV (200 mg) H $207

1030001 Amobarbital CII (200 mg) F-2 $207

1036008 Anileridine Hydrochloride CII (250 mg) F $207

1042000 Aprobarbital CIII (200 mg) (AS) F-1 $207

1059003 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 $207

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 $207

1079000 Butabarbital CIII (200 mg) H0C007 $207

1081002 Butalbital CIII (200 mg) H0C054 $207

1082504 Butorphanol Tartrate CIV (500 mg) J $207

1089004 Cannabidiol CI (25 mg) (AS) F-2 $207

1090003 Cannabinol CI (25 mg) (AS) $207

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophenone Hydrochloride) I $560

1109000 Chlordiazepoxide CIV (200 mg) I0B063 $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 $207

1140305 Clonazepam CIV (200 mg) G1B175 $207

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 $207

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 $207

1144000 Codeine Phosphate CII (100 mg) J0C200 $207

1145003 Codeine Sulfate CII (250 mg) H-2 $207

1180004 Dextroamphetamine Sulfate CII (500 mg) H $216

1183002 Diacetylmorphine Hydrochloride (Heroin Hydrochloride) CI (25 mg) (AS) J $207

1185008 Diazepam CIV (100 mg) I $207

1187207 Dichloralphenazone CIV (200 mg) F0B010 $207

1194009 Diethylpropion Hydrochloride CIV (200 mg) H $207

1200804 Dihydrocodeine Bitartrate CII (200 mg) H $207

1219008 Diphenoxylate Hydrochloride CII (200 mg) I $207

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 $207

1270005 Fentanyl Citrate CII (100 mg) K0C264 $207

1280009 Fluoxymesterone CIII (200 mg) G-2 $207

1285002 Flurazepam Hydrochloride CIV (200 mg) $207

1295006 Glutethimide CII (500 mg) F $207

1302305 Halazepam CIV (200 mg) (AS) F1C224 $207

1307003 Hexobarbital CIII (500 mg) F $207

1315001 Hydrocodone Bitartrate CII (250 mg) J0A026 $207

1315012 Hydrocodone Bitartrate Related Compound A CII (70 mg) (Morphinan-6-one, 4-hydroxy-3-methoxy-17-methyl) F0C214 $513

1323000 Hydromorphone Hydrochloride CII (50 mg) I $207

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 $207

1359506 Levmetamfetamine CII (75 mg) F $207

1364007 Levorphanol Tartrate CII (500 mg) H $207

1370305 Lorazepam CIV (200 mg) I0C048 $207

1371002 Lysergic Acid Diethylamide Tartrate (LSD) CI (10 mg) (AS) I $207

1375309 Mazindol CIV (350 mg) H $207

1383001 Meperidine Hydrochloride CII (200 mg) I $207

1386000 Mephobarbital CIV (250 mg) G $207

1389008 Meprobamate CIV (200 mg) G-1 $207
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1398009 Methadone Hydrochloride CII (200 mg) I0B163 $207

1399001 Methamphetamine Hydrochloride CII (125 mg) I $207

1404000 Methaqualone CI (500 mg) F-1 $207

1405002 Metharbital CIII (200 mg) F-2 $207

1413000 Methohexital CIV (500 mg) F-2 $207

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride (STP) CI (25 mg) (AS) F $207

1429000 Methylenedioxy-3,4-amphetamine Hydrochloride (MDA) CI (25 mg) (AS) F-1 $207

1433008 Methylphenidate Hydrochloride CII (125 mg) I $165

1434000 Methylphenidate Hydrochloride Erythro Isomer CII (25 mg) J0B294 $560

1438001 Methyltestosterone CIII (200 mg) J $207

1447002 Morphine Monohydrate CII (50 mg) (AS) G $207

1448005 Morphine Sulfate CII (500 mg) L0B056 $332

1452002 Nalorphine Hydrochloride CIII (250 mg) I $207

1453526 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-noroxymorphone hydrochloride) F $207

1454008 Nandrolone CIII (50 mg) F-3 $560

1455000 Nandrolone Decanoate CIII (250 mg) I $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H $207

1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one) H1B035 $560

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 $560

1482003 Oxandrolone CIII (50 mg) G0B220 $207

1483006 Oxazepam CIV (200 mg) G-1 $207

1485191 Oxycodone CII (200 mg) I0B046 $207

1487007 Oxymetholone CIII (200 mg) G1B247 $207

1488000 Oxymorphone CII (500 mg) H0B214 $207

1505007 Pentazocine CIV (500 mg) H $207

1507002 Pentobarbital CII (200 mg) H3C144 $207

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G $207

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 $207

1524001 Phenobarbital CIV (200 mg) J $207

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 $207

1554501 Prazepam CIV (500 mg) G0C066 $207

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 $207

1575002 Propoxyphene Napsylate CII (1 g) H $207

1592205 Quazepam CIV (200 mg) F $207

1611004 Secobarbital CII (200 mg) H $207

1620005 Stanozolol CIII (200 mg) F-3 $207

1623648 Sufentanil Citrate CII (25 mg) H0B208 $207

1643000 Talbutal CIII (250 mg) F $207

1643408 Temazepam CIV (200 mg) H0C205 $207

1645006 Testolactone CIII (125 mg) F-1 $165

1646009 Testosterone CIII (125 mg) I1B253 $165

1647001 Testosterone Cypionate CIII (200 mg) G-1 $207

1648004 Testosterone Enanthate CIII (200 mg) J $207

1649007 Testosterone Propionate CIII (200 mg) L1C005 $207

1656308 Thiamylal CIII (200 mg) F $207

1661002 Thiopental CIII (250 mg) I $207

1680506 Triazolam CIV (200 mg) H0B041 $207
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For the convenience of our customers outside the United States, USP has authorized distribution by the organizations or companies listed
below. Customers who order through these distributors should obtain information on ordering, pricing, and shipping directly from the
distributors. USP products distributed are listed in italics below each listing.

ASIA

INDIA

Promochem India Private Ltd.
P.O. Box 8061
No. 142, 3rd Floor, 5th Cross
Rajamahal Villas Extension
Bangalore 560 080
INDIA
Tel: (91) (0) 80 361 4774
Fax: (91) (0) 80 361 3859
E-mail: in@promochem.com
Reference Standards; USP–NF Asian
Edition (Print)

LGC Promochem India Private
Limited
No. 408, B Wing, Galleria,
Hiranandani Gardens, Powai
Mumbai 400 076
INDIA
Tel: 022-25700244, 25706044
Fax: 022-25703741
E-mail: promochm@vsnl.com
Reference Standards; USP–NF Asian
Edition (Print)

LGC Promochem India Private
Limited
No. 7-1-213/B, 1st Floor, Opp.
Govt Hospital, Ameerpet,
Hyderabad 500 016
INDIA
Tel: 040-23736378
Fax: 040-23736379
E-mail: promochem@vsnl.net
Reference Standards; USP–NF Asian
Edition (Print)

JAPAN

Maruzen International Co.
3-10 Nihombashi
2-Chome
Chuo-ku,Tokyo l03
JAPAN
Tel: (81) 3-3275-8591
Fax: (81) 3-3278-1937
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Society of Japanese Pharmacopeia
USP Ref Stds Order Department
2-12-15 Shibuya
Shibuya-ku
Tokyo 150-0002
JAPAN
Tel: (81) 3-3400-7458
Fax: (81) 3-3400-3158
Reference Standards

KOREA

Daejung Chemicals & Metals Co.,
Ltd.
1235-8 Jeongwang-dong,
Shiheung-city
Gyeonggi-do, Korea
Tel: (82)-31-488-8822
Fax: (82)-31-488-8966
Reference Standards

EXPORTER TO KOREA

C&S Specialties, Inc.
121 Piermont Road
Norwood, NJ 07648
USA
Tel: 201-750-7740
Fax: 201-750-7742
Reference Standards

AUSTRALIA

Biolab (Australia) Ltd.
2 Clayton Road
Clayton, VIC 3168
AUSTRALIA
Tel: (61) 300735297
Fax: (61) 800067639
E-mail:
analytical@aus.biolabgroup.com
Web: www.biolabgroup.com
Reference Standards

EUROPE

ENGLAND

Info Technology Supply, Ltd.
Talbot House
204-226 Imperial Drive
Harrow, Middlesex HA2 7HH
UNITED KINGDOM
Tel: (44) 81-429-3970
Fax: (44) 81-429-3642
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary; Chromtographic Reagents

LGC Promochem Ltd.
1st Floor, King George House
1-5 Harpsfield Broadway
Comet Way
Hatfield
Hertfordshire
AL10 9TF
UNITED KINGDOM
Tel: (44) 1707-252900
Fax: (44) 1707-262043
E-mail: uksales@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

Royal Pharmaceutical Society of
Great Britain
Medicines Testing Laboratory
36 York Place
Edinburgh EH1 3HU
UNITED KINGDOM
Tel: (44) 131-557-1284
Fax: (44) 131-556-0723
Reference Standards

SOTAX UK, Liaison Office
Grove House, Lutyens Close
Chineham Court
GB-Basingstoke, RG-24 8AG
UNITED KINGDOM
Tel: (+44) 01256-31-65-26
Fax: (+44) 01256-31-65-27
www.sotax.com
E-mail: sales@sotax.ch
Dissolution Calibrator Products

The Stationery Office (TSO)
51 Nine Elms Lane
London SW8 5DR
UNITED KINGDOM
Tel: (44) 171-873-8236
Fax: (44) 171-873-8203
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary; Chromatographic
Reagents

FRANCE

BEDI - Bureau d’etudes et de
documentation industrielle
8, place de la République
75011 Paris
FRANCE
Tel: (33) 1-47-00-62-63
Fax: (33) 1-47-00-04-69
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Librairie Lavoisier
14, rue de Provigny
F-94236 Cachan Cedex
FRANCE
Tel: (33) 1-47-40-6700
Fax: (33) 1-47-40-6702
USP–NF on CD; USP–NF (Print)

LGC Promochem S.A.R.L.
6 rue Kastler - BP 76
67123 Molsheim
FRANCE
Tel: (33) 3-88-04-82-82
Fax: (33) 3-88-04-82-90
E-mail: fr@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

SOTAX Sàrl Bâle
24, rue de Bale
FR-68300 St-Louis
FRANCE
Tel: (+33) 03-89-70-08-46
Fax: (+33) 03-89-70-17-81
www.sotax.com
E-mail: sales@sotax.ch
Dissolution Calibrator Products

GERMANY

Deutscher Apotheker Verlag
Postfach 10 10 61
D-70 009 Stuttgart
GERMANY
Tel: (49) 711-2582-341
Fax: (49) 711-2582-390
E-mail: service@deutscher-
apotheker-verlag.de
http://www.deutscher-apotheker-
verlag.de
USP–NF (Print or Electronic);
Pharmacopeial Forum

PHAST GmbH
Kardinal-Wendel-Strasse 16
66424 Homburg / Saar
GERMANY
Tel: (49) 6841-98489-40
Fax: (49) 6841-98489-51,
(49) 6841088 38 07
http://www.phast.de
E-mail: office@phast.de
Reference Standards

LGC Promochem GmbH
Mercatorstrasse 51
46485 Wesel
GERMANY
Tel: (49) 281-9887-270
Fax: (49) 281-9887-299
E-mail: de@lgcpromochem.com
Reference Standards

SOTAX GmBH
Wallbrunneck
Wallbrunnstrasse 24
DE-79539 Lörrach
GERMANY
Tel: (+49) 07621-16-56-35
Fax: (+49) 07621-16-57-15
www.sotax.com
E-mail: sales@sotax.ch
Dissolution Calibrator Products

ITALY

LGC Promochem S.R.L.
Via Venezia, 23
20099 Sesto San Giovanni (MI)
ITALY
Tel: (39) 2-24126830
Fax: (39) 2-24126831
E-mail: it@lgcpromochem.com
Reference Standards

Licosa S.P.A.
Ufficio di Milano
Via Bartolin, 29
20155 Milano
ITALY
Tel: (02) 39265083
Fax: (02) 39217304
E-mail: licosami@licosa.com
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Nova Chimica
Via Galileo Galilei, 47
20092 Cinisello Balsamo (MI)
ITALY
Tel: (02) 66045392
Fax: (02) 66045394
E-mail: info@novachimica.com
http://www.novachimica.com
Reference Standards
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SOTAX srl.
Via Milazzo, 14
IT-24124 Bergamo
ITALY
Tel: (+39) 035-21-95-55
Fax: (+39) 035-21-36-43
www.sotax.com
Dissolution Calibrator Products

POLAND

LGC Promochem Sp.zo.o.
ul. M. Konopnickiej 1
Dziekanow Lesny
05-092 Lornianki
POLAND
Tel: 4822-751-3140
Fax: 4822-751-5845
E-mail: pl@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

SPAIN / PORTUGAL

LGC Promochem S.L.
Perú, 104 - Nave 3
08018 Barcelona
SPAIN
Tel: (34) 93-308-4181
Fax: (34) 93-307-3612
E-mail: es@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

SWEDEN

LGC Promochem AB
Albanoliden 5, 4th Floor
P.O. Box 1737
SE-501 17 Borås
SWEDEN
Tel: +46 (0)33-20-90-60
Fax: +46 (0)33-20-90-79
E-mail: se@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

PrioInfo AB
Traktorvagen 11
S-22182 Lund
Tel: +46 (0) 46-18 04 20
Fax: +46 (0) 46-18-04 41
www.prioinfo.se
E-mail: Gunnar.SjolinePrioInfo.se
USP–NF (Print or Electronic);
Pharmacopeial Forum

SWITZERLAND

SOTAX AG BASEL
Binningerstrasse 106
CH-4123 Allschwil 1
SWITZERLAND
Tel: (+41) 061-487-54-54
Fax: (+41) 061-482-13-31
www.sotax.com
E-mail: sales@sotax.ch
Dissolution Calibrator Products

TURKEY

Ekin Kimya Ticaret Limited Sirketi
Bulgurlu Mahallesi
Sarigazi Caddesi No: 29
Post code: 34696
Uskudar-Istanbul
TURKEY
Tel: (90) 216-524-12-24
Fax: (90) 216-524-12-80-81
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

LATIN AMERICA

ARGENTINA

Carpe Scheider y Cia, S.A.
Godoy Cruz 2769, 5 Piso
1425 Buenos Aires
ARGENTINA
Tel: (54) 11-477-60477
Fax: (54) 11-477-59619
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum

Intelecnia SRL
Catamarca 3601
La Lucila
1636 Prov. Buenos Aires
ARGENTINA
Tel: (54) 11-479-43464
Fax: (54) 11-479-42621
USP–NF (Print or Electronic);
Pharmacopeial Forum

Merck Quı́mica Argentina SAIC
Artilleros 2436
1428 Buenos Aires
ARGENTINA
Tel: (54) 11-47878100
Fax: (54) 11-47837369
E-mail: http://www.merck.com.ar
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

BRAZIL

Ayalla Marketing e Representações
Ltda.
(Ricera American Corp. - Filial nos
EUA)
Av. Barão de Vallim, 142 - Campo Belo
04613-030 - Sao Paulo - SP
BRAZIL
Tel: (55) 11-5561-7486
Fax: (55) 11-5041-8434/5535-9606
E-mail: ayalla@ayalla.com.br
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

CHILE

Merck S.A. Chile
Francisco De Paula Taforo 1981
Codigo Postal 6842305
Casilla 48-D
Santiago
CHILE
Tel: (56-2) 3400000
Fax: (56-2) 3400199
E-mail: mqch@merck.cl
http://www.merck.cl
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

COLOMBIA

Merck S.A.
Carrera 65 No. 10-95
Bogota DC
COLOMBIA
Tel: (57) 1-4255397
Fax: (57) 1-4255404
E-mail: merck@merck.com.co
http://www.merck.com.co
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

ECUADOR

Merck Ecuador C.A.
AV. Amazonas 4545 y Pereira
Edif. Centro Fianciero
Piso 6
Quito
ECUADOR
Tel: (593) 22981-677
Fax: (593) 22981-644
E-mail: merckuiz@uio.telconet.net
http://www.merck.com.ec
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

MEXICO

Asociación Farmacéutica Mexicana,
AC (AFM)
Adolfo Prieto 1649-601
03100 México, D.F.
MEXICO
Tel: (5255) 5524-5685
Fax: (5255) 5534-5098
USP–NF (Print or Electronic);
Pharmacopeial Forum

Proquifa, S.A. de C.V.
Oriente 6 Mz. 26 Lote 13
Cuchilla del Tesoro
07900 México, D.F.
MEXICO
Tel: (5255) 5799-5250
Fax: (5255) 5796-6649
Email:
publicaciones@proquifa.com.mx
http://www.proquifa.com.mx
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

PERU

Merck Peruana S.A. Perú
AV. Los Frutales 220
Ate. Vitarte
Casilla 4331 Lima 3
PERU
Tel: (511) 4-375440
Fax: (511) 4-372955
E-mail: merck.peruana@merck.com.pe
http://www.merck.com.pe
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

URUGUAY

Infodynamics S.R.L.
Solano Garcia 2612
CP 11300 Montevideo
URUGUAY
Tel: (59) 82-7100499
Fax: (59) 82-7100499
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP Dictionary

VENEZUELA

Merck S.A.
Calle Hans Neumann
Edificio Corimón
Piso 3, Los Cortijosde Lourdes
Caracas
VENEZUELA
Tel: (58) 212-2351379
Fax: (58) 212-2376332
E-mail: mven@merck.com.ve
http://www.merck.com.ve
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

EXPORTER TO CENTRAL AMERICA

Pharma Scientific
2820 San Bernardo Suite 9
Laredo, TX 78045
Tel: (956) 729-8110
Fax: (956) 729-8112
Email: pharma2@netscorp.net
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

EXPORTER TO LATIN AMERICA

Farma International
9501 Old South Dixie Hwy.
Miami, FL 33156
USA
Tel: 305-670-4416
Fax: 305-670-4417
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum

MIDDLE EAST

ISRAEL

Ophir Analytical Ltd.
6 Hamelacha St. Ent. 15
P. O. Box 11616
Park-Afek
Rosh-Ha’ayin
ISRAEL
Email: ophir-vip@bezeqint.net
Tel: (972) 3-902-2277
Fax: (972) 3-902-2374
Reference Standards
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SOUTH AFRICA

Industrial Analytical (Pty) LTD
Kyalami Business Park
Industrial Analytical House
4 Indianapolis Road
Kyalami, 1684,
Republic of South Africa
Tel: (27) 11-466-4321
Fax: (27) 11-466-4611
Email: info@industrialanalytical.co.za
http://www.industrialanalytical.co
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

NORTH AMERICA

CANADA

A&C American Chemicals Ltd.
3010 De Baene Street
Montreal, Quebec H4S IL2
CANADA
Tel: 514-336-1493
Fax: 514-336-1768
E-mail: sales@acamericanchemi
cals.com
http://www.americanchemicals.com
Reference Standards

Login Brothers Canada
Manitoba Location
324 Saulteaux Crescent
Winnipeg, Manitoba R3J 3T2
CANADA
Ontario Location
291 Traders Boulevard
Mississauga, Ontario L4Z 2E5
CANADA
Tel: 800-665-1148
Fax: 800-665-0103
E-mail: mc@lb.com, gc@lb.com
http://www.lb.com
USP–NF (Print)

Nucro Technics
2000 Ellesmere Road, Unit 16
Scarborough, Ontario M1H 2W4
CANADA
Tel: 416-438-6727
Fax: 416-438-3463
Reference Standards

USA

National Technical Information
Service
5285 Port Royal Road
Springfield, VA 22161
USA
Tel: 703-605-6400
Fax: 703-605-6715
USP–NF (Print or Electronic)
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STANDARDS DEVELOPMENT

This section presents an overview of the public review and comment process, conducted through Pharmacopeial Forum

(PF), for the development of official pharmaceutical standards.

S
tandards

D
evelopm

ent



USP publishes Pharmacopeial Forum (PF) bimonthly as the working vehicle of the USP Council of Experts. PF provides

interested parties an opportunity to review and comment as the Council of Experts develops or revises standards for the

United States Pharmacopeia and the National Formulary (USP–NF).

PF includes the following:

1. Potential revisions—entirely new standards, revision ideas, and drafts not yet targeted for official adoption (Pharmaco-

peial Previews)

2. Proposed revisions—new or revised standards targeted for official adoption (In-Process Revision)

3. Adopted revisions—new or revised standards that become official and binding before the publication of the next USP–

NF or Supplement (Interim Revision Announcement)

USP welcomes comments and data on potential, proposed, or official standards.* Comments, along with USP’s responses,

will be published either in PF Briefings, the Commentary section of PF, the Commentary section of Supplements toUSP–NF,

or the Commentary section of USP–NF.

* If you are not immediately able to submit comments but you intend to do
so, please notify USP by using the Intent to Comment form provided before
the section Chromatographic Reagents Used in USP–NF and PF.
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The chart below shows the public review and comment process and its relationship to standards development.

Questions on the process should be addressed to John W. Gasper, M.A., J.D., Director, Office of the Executive Secretariat,

U.S. Pharmacopeia, 12601 Twinbrook Parkway, Rockville, MD 20852 (e-mail: jg@usp.org).
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HOW TO USE PF
This section provides descriptions of the various parts of PF. It also includes Committee Designations and the Staff Directory.
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The contents of the different sections of PF are briefly described below. Readers will get an idea of how each section is

relevant to their job functions. They may contact USP scientific staff liaisons or staff members of the Executive Secretariat

(listed in the Staff Directory) if they have any questions. A more detailed description of each section is provided at the begin-

ning of that section. A general description of the types and amount of information expected in a Request for Revision is

available on the USP website (www.usp.org/standards/revisionguideline/).

Proposed and Adopted Revisions

Section Content How Readers Can Respond

Pharmacopeial
Previews
Early ideas for revisions

�BRIEFING: Scientific rationale for potential inclusion or change.
May include other information useful to the analyst such as the
brand name of the column used in developing the proposed proce-
dure and the USP scientific staff liaison who handled the issue.
�Potential revisions not yet targeted for official adoption that re-
quire a longer public review and comment process because of is-
sues such as:

— the controversial nature of an item;
— the application of new technologies that require further

study; and
— articles produced by multiple sources.

Review drafts and provide comments
to the appropriate staff liaison cited in
the Briefing preceding each Preview.

In-Process Revision
Revisions targeted for
adoption

�BRIEFING: Scientific rationale for proposed changes. May include
other information useful to the analyst such as the brand name of
the column used in developing the proposed procedure and the
USP scientific staff liaison who handled the issue.
�New and revised standards that have been approved for publica-
tion by the appropriate USP Committee when it is considering
whether to advance standards to official status (see Standards De-
velopment). New or revised text is marked with symbols (&

&
or

.
. or

~

~
) to specify the tentative earliest date on which the revision

would be officially adopted.

Review material and send comments
promptly to USP staff liaison (see the
Staff Directory). Guidelines on how to
comment are found at the end of the Po-
licies and Announcements section.

Harmonization
Items the Pharmacopeial
Discussion Group (PDG)
is trying to harmonize in-
ternationally

�BRIEFING: Scientific rationale for the potential inclusion or
change or for the proposed change. The designated stage of harmo-
nization. The stage determines whether an item appears under
Pharmacopeial Previews or under In-Process Revision, both sep-
arate sections of Harmonization.
�For In-Process Revision, new or revised text is marked with sym-
bols (&

&
) to specify the tentative, earliest date on which the revi-

sion would be officially adopted.

Review material and provide com-
ments to the appropriate staff liaison ci-
ted in the Briefing preceding each
Preview or In-Process Revision.

Interim Revision
Announcement
Adopted standards

Standards that have been adopted and will become officially bind-
ing on the specified date. Effective date is specified in the section’s
introductory page or within parentheses following a particular
item. New or revised text is set off by the symbols .

..

Review to see if affected by any of the
changes. Note effective date when stan-
dards become official and ensure com-
pliance.

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
768 HOW TO USE PF Vol. 30(3) [May–June 2004]

H
ow

to
U
se

P
F



Other Sections

Committee Designations

Names of the committees (composed of volunteer scientific experts) that USP staff work with on the development of stan-

dards.

Staff Directory

Names of all USP scientific staff liaisons with contact information.

Policies and Announcements
� General scientific and policy issues affecting USP–NF standards and processes
� Update on standards-related issues being considered by USP
� Summaries of meetings of the Council of Experts
� Guidelines on how to comment
� Publication and comment schedules

Stimuli to the Revision Process
� Articles on standards development issues authored by the USP Council of Experts, USP staff, or other interested parties
� Discussions of issues on which USP desires public input prior to further development

Nomenclature
� Latest adopted United States Adopted Names (USAN) and International Nonproprietary Names (INN) for drugs
� Revisions to existing names as a supplement to the USP Dictionary of USAN and International Drug Names
� Suggested, proposed, and recommended USAN and INN
� Information on how nonproprietary drug names are devised
� Articles relevant to compendial nomenclature issues

Index

Cumulative directory for the content of all issues of PF beginning with PF 30(1).

Reference Standards Catalog

List of official USP Reference Standards specified in USP–NF, along with availability and ordering information.

Chromatographic Reagents Used in USP–NF and Pharmacopeial Forum

Update of chromatographic reagents based on the proposals published in this issue of PF.
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EXPERT COMMITTEE DESIGNATIONS*

The names of the Committees and their abbreviations are as follows:

AER Aerosols

AMB Analytical Microbiology

BBP Blood and Blood Products

BNA Bioavailability and Nutrient Absorption

BNT Biotechnology and Natural Therapeutics and Diagnostics

BPC Biopharmaceutics

BST Biostatistics

CRX Compounding Pharmacy

DSB Dietary Supplements—Botanicals

DSI Dietary Supplements—Information

DSN Dietary Supplements—Non-Botanicals

EMC Excipient Monograph Content{

ESC Excipients—Substances and Characterization{

ETM Excipients—Test Methods

GCT Gene Therapy, Cell Therapy, and Tissue Engineering

GTB General Toxicity and Biocompatibility

NL Nomenclature and Labeling

PA1 Pharmaceutical Analysis 1

PA2 Pharmaceutical Analysis 2

PA3 Pharmaceutical Analysis 3

PA4 Pharmaceutical Analysis 4

PA5 Pharmaceutical Analysis 5

PA6 Pharmaceutical Analysis 6

PA7 Pharmaceutical Analysis 7—Antibiotics

PDF Pharmaceutical Dosage Forms

PPC Parenteral Products—Compounding and Preparation

PPI Parenteral Products—Industrial

PSD Packaging, Storage, and Distribution

PW Pharmaceutical Waters

RMI Radiopharmaceuticals and Medical Imaging

SMU Safe Medication Use

VET Veterinary Drugs

VVI Vaccines, Virology, and Immunology

* HDQ Indicates USP Headquarters items.
{
The Expert Committee has been renamed. The old name, Excipients—Substances and Characterization (ESC) has been changed to Excipient Monograph Content (EMC).
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STAFF DIRECTORY

This is an updated directory that reflects assignment changes based on the reorganization of USP. The general

USP telephone number, (301) 881-0666, may still be used for general inquiries or when a particular Committee is

not identified. The Fax number is (301) 816-8373.

STAFF E-MAIL PHONE ASSIGNMENT

Clydewyn M. Anthony,
Senior Scientific Associate

cma@usp.org (301) 816-8139 Pharmaceutical Analysis 1
(PA1)

Frank P. Barletta, Consultant fpb@usp.org (301) 816-8328 Pharmaceutical Waters (PW)

Charles H. Barnstein, Consultant chbarnstein@
email.msn.com

(301) 774-9457 Nomenclature and Labeling
(NL)

Daniel K. Bempong,
Scientist

dkb@usp.org (301) 816-8143 Excipient Monograph
Content (EMC)

Lokesh Bhattacharyya, Director,
Non-Complex Actives and
Excipients

lb@usp.org (301) 816-8201

Barbara A. Bowman,
Manager, Administrative
Services

bab@usp.org (301) 816-8278 USP Correspondence

William E. Brown, Scientist web@usp.org (301) 816-8380 Biopharmaceutics (BPC);
Biostatistics (BST)

Evelyn Bryant, Manager,
Editorial Services

eb@usp.org (301) 816-8302

Larry N. Callahan, Scientist lnc@usp.org (301) 816-8385 Biotechnology and Natural
Therapeutics and
Diagnostics (BNT)

Todd L. Cecil, Director,
General Policies and
Requirements

tlc@usp.org (301) 816-8234

Roger Dabbah, Director,
Complex Actives

rd@usp.org (301) 816-8336

Behnam Davani, Scientist bd@usp.org (301) 816-8394 Pharmaceutical Analysis
7—Antimicrobial
and Antivirals (PA7b)

Ian F. DeVeau, Senior Scientist ifd@usp.org (301) 816-8178 Cell Therapy, Gene
Therapy and Tissue
Engineering (CGT);
Veterinary Products
and Natural Products
Monographs

Lawrence Evans, Senior
Scientific Associate

le@usp.org (301) 816-8389 Pharmaceutical Analysis
6 (PA6); Dietary Supple-
ments—Non-Botanicals
(DSN)

L. Valentin Feyns, Director,
Reference Standards
Evaluation

lvf@usp.org (301) 816-8121 USP Reference Standards

John W. Gasper, Director,
Executive Secretariat

jg@usp.org (301) 816-8241 General Issues
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STAFF E-MAIL PHONE ASSIGNMENT

Gabriel I. Giancaspro, Senior
Scientist and Latin American
Liaison

gig@usp.org (301) 816-8343 Dietary Supplements—Botani-
cals (DSB); Dietary
Supplements—Bioavail-
ability and Nutrient
Absorption (BNA)

Elena Gonikberg, Scientist eg@usp.org (301) 816-8251 Pharmaceutical Analysis 4
(PA4)

James W. Kelly, Scientist jwk@usp.org (301) 816-8167 Pharmaceutical Analysis 2
(PA2); Parenteral Products—
Industrial (PPI)

Justin J. Lane, Senior Scientific
Associate

jl@usp.org (301) 816-8323 Excipients—Test Methods
(ETM)

Anju K. Malhotra, Manager,
Conferences and Meetings

akm@usp.org (301) 816-8346 USP Conferences and
Meetings

Ronald G. Manning, Vice
President, Standards
Operations

rgm@usp.org (301) 816-8562

Margareth R. Marques, Scientist
and Latin American Liaison

mrm@usp.org (301) 816-8106 Biopharmaceutics (BPC);
Reagents

Tina S. Morris, Senior Scientist tsm@usp.org (301) 816-8397 Vaccines, Virology, and Immu-
nology (VVI)

Alan W. Nichols, Director,
Reference Standards
Production

awn@usp.org (301) 816-8321 USP Reference Standards

Claudia C. Okeke, Associate
Director

cco@usp.org (301) 816-8243 Compounding Pharmacy
(CRX); Parenteral Products—
Compounding and Prepara-
tion (PPC); Packaging,
Storage, and Distribution
(PSD)

W. Larry Paul, Scientific Fellow wlp@usp.org (301) 816-8331 Nomenclature and Labeling
(NL); Pharmaceutical
Dosage Forms
(PDF)

Horacio Pappa, Scientist
and Latin American Liaison

hp@usp.org (301) 816-8319 Pharmaceutical Dosage Forms
(PDF)

David A. Porter, Associate
Director

dap@usp.org (301) 816-8225 Analytical Microbiology (AMB)

Gary E. Ritchie,
Scientific Fellow for PAT

ger@usp.org (301) 816-8353 Process Analytical Technology
(PAT)

David B. Roll, Director,
Dietary Supplements

dbr@usp.org (301) 816-8316

Karen A. Russo, Scientist kar@usp.org (301) 816-8379 Pharmaceutical Analysis 1
(PA1); Excipient New
Monograph Development

Jennifer Salguero, Scientist jxs@usp.org (301) 816-8371 Dietary Supplement Information

Salvador Salado, Scientist and
Latin American Liaison

ss@usp.org (301) 816-8165 Pharmaceutical Analysis 3
(PA3)

Stefan P. Schuber, Director,
Information and
Administration

sps@usp.org (301) 816-8551

Catherine M. Sheehan, Senior
Scientific Associate

cxs@usp.org (301) 816-8262 Excipient Monograph Content
(EMC)
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STAFF E-MAIL PHONE ASSIGNMENT

Eric B. Sheinin, Vice President,
Information and Standards
Development

es@usp.org (301) 816-8103

Radhakrishna S. Tirumalai,
Scientist

rst@usp.org (301) 816-8339 Blood & Blood Products
(BBP); General Toxicity and
Biocompatibility (GTB)

Andrzej Wilk, Senior Scientific
Associate

aw@usp.org (301) 816-8305 Pharmaceutical Analysis 5
(PA5); Radiopharmaceuticals
and Medical Imaging (RMI)

William W. Wright, Scientific
Fellow

www@usp.org (301) 816-8335 Pharmaceutical Analysis 7—
Antibiotics (PA7a)

Kahkashan Zaidi,
Scientist

kxz@usp.org (301) 816-8269 Aerosols (AER)
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POLICIES AND
ANNOUNCEMENTS

In this section, readers may find statements about general scientific and policy issues that may have an impact on USP–NF

standards and processes, announcements about issues being considered by USP, and summaries of Council of Experts meet-

ings. This section also includes publication and comment schedules. P
olicies

and
A
nnouncem

ents



USP TO HOLD FIRST ANNUAL SCIENTIFIC MEETING.
MEETING FOCUSES ON PRODUCT AND PROCESS
STANDARDS. The United States Pharmacopeia (USP) is

pleased to announce that it will hold its first USP Annual

Scientific Meeting at the Sheraton Woodbridge Place in

Iselin, N.J. from Sept. 27 to 29, 2004. The new USP

Annua l Sc ien t ific Mee t ing , which rep laces the

organization’s open conference format, will allow

stakeholders the opportunity to learn about and discuss

science topics that are the foundation of USP’s standards-

setting activities.

‘‘We are creating one annual meeting to allow USP to ad-

dress multiple topics and to allow more people to participate

in USP’s standards-setting activities,’’ said Roger L. Wil-

liams, M.D., USP executive vice president and chief execu-

tive officer. ‘‘This one-stop approach allows stakeholders

the opportunity to meet with USP at one time and in one

convenient location.’’

Preliminary USP Annual Scientific Meeting topics to be

presented are the following:

� Biologics and Biotechnology Products

� Chromatography

� Dissolution

� Excipients and Pharmaceutical Waters

� Making the USP–NF Work for You

� Microbiology

� Process Analytical Technology

� Specifications

In addition, USP will offer its Pharmacopeial Education

courses on Analytical Method Validation, Basic Statistics

and their Practical Applications to USP, Dissolution, Micro-

biology, and USP 100 and 101. These courses and the USP

Annual Scientific Meeting session tracks will be approved

for continuing pharmaceutical education units (CEUs). At-

tendees of the USPAnnual Scientific Meeting also can learn

about other USP initiatives and how to become involved in

USP’s processes through the various USP volunteer bodies.

The USP Annual Scientific Meeting is designed for USP–

NF and USP Reference Standards customers and other

USP stakeholders including pharmaceutical scientists focus-

ing on chemistry, microbiology, biologics and biotechnol-

ogy, Process Analyt ical Technology, excipients ,

dissolution, and chromatography.

For further information about the USP Annual Scientific

Meeting, please visit www.usp.org/conferences, or call

301-816-8226.

USAN COUNCIL SECRETARIAT REVISES USAN FEE-
FOR-SERVICE CHARGES. A revised schedule of fee-

for-service charges has been placed in effect as of January

1, 2004. The increased fees appear on the USAN

submission forms that are provided under Appendix XI of

the 2004 edition of the USP Dictionary of USAN and

International Drug Names. This announcement will be

important to inform users of the USP Dictionary who are

not yet using the revised 2004 edition of the changes.

For further information please contact:

United States Adopted Names (USAN) Program
American Medical Association
515 North State Street
Chicago, IL 60610
Phone: 312-464-4046
Fax: 312-464-4028
Web site: http://www.ama-assn.org/go/usan

PLASMA SPECTROCHEMISTRY. There are currently no

monographs in the USP–NF that use inductively-coupled

plasma as an analytical technique. Considering that use of

this technique could have a great impact on the future of

pharmaceutical testing for inorganic elements, in

Pharmacopeial Forum 28(6) [Nov.–Dec. 2002], USP

published a proposed new general chapter Inductively

Coupled Plasma h730i, for public review and comment.

Several comments were received, which led to the

formation of a working group that was charged with

identifying issues and redrafting the chapter. USP’s

working group on Plasma Spectrochemistry then

organized a Roundtable Discussion session at the 2004

Winter Conference on Plasma Spectrochemistry (Jan. 2–

10, 2004, Ft. Lauderdale, Florida) in order to get

additional public input before publishing a revised

proposal. Titled h730i Plasma Spectrochemistry, this

proposed new general chapter is presented in this issue of

Pharmacopeial Forum for public review and comment.

For further information contact Kahkashan Zaidi, Ph.D. at

301-816-8269 or via email at kxz@usp.org.

NOTICE OF REVISION PERTAINING TO THE
PACKAGING AND STORAGE STATEMENTS FOR
EXCIPIENT ARTICLES. Changes in the Packaging and

storage sections of the following excipient monographs

will appear in this Pharmacopeial Forum, 30(3) [May–

June 2004].

This will apply to the following new excipient monographs,

which became official in USP27–NF22: Ammonium Sul-

fate, Candelilla Wax, Cetrimonium Bromide, Hydrogenated

Cottonseed Oil, Tribasic Sodium Phosphate, Glyceryl Dis-

tearate, Glyceryl Monolinoleate, and Glyceryl Monooleate.
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It will also apply to the following new and revised excipient

monographs, which became official in the First Supplement

to USP27–NF22: Dibutyl Phthalate, Diethylene Glycol

Stearates, Ethylene Glycol Stearates, Hydrogenated Soy-

bean Oil, Hymetellose, Low-Substituted Carboxymethylcel-

l u l o s e Sod i um , Med i um -Cha i n Tr i g l y c e r i d e s ,

Polyisobutylene, Sodium Cetostearyl Sulfate, Sorbitol, Sor-

bitol Solution, Maltitol Solution, and Noncrystallizing Sor-

bitol Solution.

As well, it will apply to the following official excipient

monographs for which revision proposals are currently pre-

sented in Pharmacopeial Forum: Pregelatinized Starch and

Tapioca Starch.

Lastly, the Committee wishes to apply this principle to pro-

posed new excipient monographs for which revision propo-

sals are currently presented in Pharmacopeial Forum:

Copovidone, Modified Starch, Pregelatinized Modified

Starch, Maltose, Anhydrized Liquid Sorbitol, Phenolsul-

fonphthalein, and Hypromellose Acetate Succinate.

For more information, please contact Catherine Sheehan at

301-816-8262 or cxs@usp.org.

USP GUIDELINE FOR SUBMITTING REQUESTS FOR
REVISION TO THE USP–NF. We are pleased to

announce the availability of the USP Guideline for

Submitting Requests for Revision to the USP–NF. This

document was developed in conjunction with the USP

Council of Experts and its Expert Committees, USP Staff,

and the Drug Substance, Complex Actives, and Excipients

Project Teams of the Prescription/Nonprescription

Stakeholders Forum. This document includes information

to aid submission of new monographs and revisions to

existing monographs for Non-Complex Active Substances

and Products, Biological and Biotech Substances and

Products, Excipients, and Vaccines. It incorporates many

of the concepts and suggestions included in the ICH Q3A,

Q3B, Q3C, Q6A, and Q6B guidelines. These include the

definition of a specification and incorporate much of the

terminology of Q3A for the control of impurities. The

guideline clearly defines the information needed for the

USP’s Council of Experts and its Expert Committees to

evaluate a request for revision. The document is

approximately 75 pages in length with about 25 pages of

addenda and is available in PDF format from the USP

website at www.usp.org. Hard copies will be provided

upon request.

PHARMACOPEIAL EDUCATION COURSES. USP’s
Pharmacopeial Education series has been developed to
enhance the knowledge, ski l ls , and expert ise of
pharmaceutical industry personnel.

The following list indicates tentatively scheduled course

dates. For further information, contact Laura A. McCurry,

Manager, Pharmacopeial Education, lam@usp.org, 301-

816-8285; Diana Lenahan, Program Associate, dpl@us-

p.org, 301-816-8530; or visit the website at www.usp.org/

education to register. Call 301-816-8530 to get information

on customized courses offered at USP or at your site.

Calendar of Pharmacopeial Education Courses, 2004

Date Name of course Location

May 19 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

May 20 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

June 10 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

July 19 and 20 Fundamentals of Dissolution USP Headquarters, Rockville, MD

August 10 Analytical Method Validation USP Headquarters, Rockville, MD

August 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

August 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

October 14 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

October 18 and 19 Fundamentals of Dissolution USP Headquarters, Rockville, MD

November 11 Analytical Method Validation USP Headquarters, Rockville, MD
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Calendar of Pharmacopeial Education Courses, 2004 (continued)

Date Name of course Location

November 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

November 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

November 12 Fundamentals of Dissolution (Lecture) USP Headquarters, Rockville, MD

December 2 Analytical Method Validation USP Headquarters, Rockville, MD

December 8 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

December 9 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

VISIT THE USP WEB SITE AT hhttp://www.usp.orgi.
Various resources related to Pharmacopeial standards are
presented, including highlights from PF.

USP–NF AVAILABLE IN THREE ELECTRONIC

FORMATS . The t rus ted re fe rence fo r o ffic ia l

pharmaceutical standards is available in three convenient

electronic formats—CD, intranet, and online. The CD is

ideal for single users who prefer to have USP–NF on their

hard drives. The intranet format allows Web browser-based

access to multiple users within a company, through their

own intranet server. The online format can be accessed by

individual registered users through the World Wide Web.

All three electronic formats provide fast and easy access

to official USP–NF content. More information can be

obtained by visiting www.usp.org/products or by calling

USP’s Customer Service Department at 1-800-227-8772

or 301-881-0666.

CHROMATOGRAPHIC REAGENTS NOW AVAILABLE.

Chromatographic Reagents lists the brand names of the
column reagents cited in every proposal for new or
revised gas- or liquid-chromatographic test methods that
has been published in Pharmacopeial Forum (PF) since
1980. Chromatographic Reagents also helps to track
which column reagents were used to validate methods that
have become official and are included in USP–NF. The
branded column reagents list is updated bimonthly
through Pharmacopeial Forum. Chromatographic
Reagents can be ordered by calling USP’s Customer
Service Department at 1-800-227-8772 or 301-881-0666.

INTERNATIONAL CORRESPONDENCE. Individuals

who wish to correspond with the European and Japanese

Pharmacopoeias concerning monographs in the Official

Inqu i ry and Consensus s t ages o f in t e rna t iona l

harmonization should address their comments to the coordi-

nating pharmacopeia for a given article. The addresses for

the European and Japanese Pharmacopoeias are as follows:

Technical Secretariat of the
European Pharmacopoeia Commission
B.P. 907
F 67029 Strasbourg Cedex 1
France

NAKASHIMA Nobumasa
Evaluation and Licensing Division
Pharmaceutical and Medical Safety Bureau
Ministry of Health, Labour and Welfare, Japan
Tel. +81-3-3595-2431, Fax. +81-3-3597-9535
E-mail: nakashima-nobumasa@mhlw.go.jp

HOW TO SUBMIT COMMENTS. The USP welcomes

and encourages interested parties to submit comments and

data regarding potential, proposed, or adopted (official)

standards. Submissions concerning a particular item that

has appeared in a PF should be submitted to the

appropriate USP scientific staff liaison identified at the

end of the Briefing accompanying each item. To submit

comments and data to a liaison, use the e-mail address

and telephone numbers listed in the Staff Directory

included in every PF.

Please note that USP–NF is being published in an annual

edition with one main book and two Supplements a year.

In addition, the following schedule will repeat every year

so that users will know what to expect and become familiar

with the deadlines.
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The publication and comment schedule for USP 27–NF 22 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2003 November 2003 January 2004

Supplement One October 15, 2003 February 2004 April 2004

Supplement Two February 17, 2004 June 2004 August 2004

The publication and comment schedule for USP 28–NF 23 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2004 November 2004 January 2005

Supplement One October 15, 2004 February 2005 April 2005

Supplement Two February 17, 2005 June 2005 August 2005

In the future, USP anticipates including the comment sub-

mission deadline in each briefing of every revision proposal

when it is published for public review and comment.

For general inquiries or in cases where a particular liaison is

not identified, use the general USP telephone number 301-

881-0666 or FAX number 301-816-8373.
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All official revisions are published in Supplements to USP–NF (twice yearly). Between Supplements, official revisions are

published in PF in the Interim Revision Announcement; these revisions are also incorporated in the upcoming Supplement.

The electronic version of USP–NF is updated as each Supplement becomes available and, therefore, contains all official text

up to and including the contents of the latest Supplement.

PUBLICATION SCHEDULES

Publication Publication Date Official Date

1st Supplement Feb. 2004 Apr. 1, 2004

PF 30(2) [Mar.–Apr. 2004] Mar. 2004 Not Applicable

2nd IRA [published in PF 30(2)] Mar. 2004 Apr. 1, 2004

PF 30(3) [May–June 2004] May 2004 Not Applicable

3rd IRA [published in PF 30(3)] May 2004 June 1, 2004

2nd Supplement June 2004* Aug. 2, 2004*

PF 30(4) [July–Aug. 2004] July 2004* Not Applicable

4th IRA [published in PF 30(4)] July 2004* Aug. 2, 2004*

PF 30(5) [Sept.–Oct. 2004] Sept. 2004* Not Applicable

5th IRA [published in PF 30(5)] Sept. 2004* Oct. 1, 2004*

PF 30(6) [Nov.–Dec. 2004] Nov. 2004* Not Applicable

6th IRA [published in PF 30(6)] Nov. 2004* Dec. 1, 2004*

* Tentative
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INTERIM REVISION
ANNOUNCEMENT

In this section readers will find the following:
� The list of new USP Reference Standards that have become available
� The list of assays or tests that are adopted but held in abeyance pending availability of required USP Reference Standards
� New adopted (official) revisions to the USP–NF that become effective before the effective date of the next Supplement or

that were not ready for adoption by the closing date for the upcoming Supplement. (The effective date for these revisions is

stated on the next page.)

Readers should review this section to determine if they are affected by any of the changes.

Symbols—Interim revisions are shown with new text (if any) enclosed in circles, .new text.. Text enclosed in squares,
&new

text
&
, has already been adopted in a Supplement. Where the symbols appear together with no enclosed text, such as . . or

&

&
,

it means that text has been deleted and no new text was proposed to replace it. In all revisions, the closing symbol is

accompanied by a number that indicates the IRA or Supplement in which the revision first appeared. For example, .2
indicates that the revision was officially adopted in the Second Interim Revision Announcement, and

&2S (USP27) indicates

that the revision was officially adopted in the Second Supplement to USP 27.

Errata—At the end of the Interim Revision Announcement section is a list of errata and corrections to USP 27–NF 22. The

page number indicates where the item is found in USP–NF. If necessary, this list will be updated with every issue of PF. This

information will also be cumulative in the next available Supplement, and will appear in its corrected form in the next annual

edition of USP–NF. Errata are considered to be items erroneously published that have not received the approval of the

Council of Experts and that do not reflect the official requirement.
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THIRD INTERIM REVISION
ANNOUNCEMENT

to USP 27 and to NF 22

By authority of the United States Pharmacopeial Convention, Inc.
Prepared by the Council of Experts and published by the Board of Trustees

Larry L. Braden, Chair
USP Board of Trustees

Roger L. Williams, Executive Vice President
and Chairman, USP Council of Experts

John W. Gasper, Director, Executive Secretariat

Official June 1, 2004. Released May 1, 2004.

All inquiries and comments regarding USP 27 text and NF 22 text should be addressed to the Executive Secretariat,

USP–NF, 12601 Twinbrook Parkway, Rockville, MD 20852.
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New USP Reference Standards

The following USP Reference Standards, which were in-

dicated in past Supplements to USP–NF as being not yet

available, have since become available. Thus, the official

date of each USP 27 or NF 22 standard, test, or assay requir-

ing the use of the following Reference Standards is indi-

cated individually in this list.

USP Benazepril Hydrochloride RS (July 1, 2004)
USP Benazepril Related Compound A RS (May 1, 2004)
USP Benazepril Related Compound B RS (May 1, 2004)
USP Positive Bioreaction RS (November 1, 2004)
USP Cefpiramide RS (September 1, 2004)
USP Powdered Chaste Tree Extract RS (November 1, 2004)
USP Chlorhexidine RS (July 1, 2004)
USP Chlorhexidine Acetate RS (July 1, 2004)
USP Chlorhexidine Related Compounds RS (November 1, 2004)
USP Chlorogenic Acid RS (November 1, 2004)
USP Clonazepam Related Compound C RS (July 1, 2004)
USP Clonidine RS (September 1, 2004)
USP Clonidine Related Compound A RS (September 1, 2004)
USP Clonidine Related Compound B RS (November 1, 2004)
USP Cyclandelate RS (September 1, 2004)
USP Desflurane RS (May 1, 2004)
USP Dextran 40 RS (May 1, 2004)
USP Dextran 70 RS (May 1, 2004)
USP Dolasetron Mesylate RS (July 1, 2004)
USP Dolasetron Mesylate Related Compound A RS (July 1, 2004)
USP Powdered Echinacea purpurea Extract RS (November 1,

2004)
USP Powdered Eleuthero Extract RS (July 1, 2004)
USP Fludarabine RS (September 1, 2004)
USP Flumazenil RS (May 1, 2004)
USP Fluoxetine Related Compound C RS (July 1, 2004)
USP Ganciclovir RS (May 1, 2004)
USP Ganciclovir Related Compound A RS (July 1, 2004)
USP Glucosamine Hydrochloride RS (July 1, 2004)
USP 2E,4E-Hexadienoic Acid Isobutlamide RS (November 1,

2004)
USP Isoflurane Related Compound A RS (September 1, 2004)
USP Isoflurane Related Compound B RS (September 1, 2004)
USP Lamivudine RS (July 1, 2004)
USP Lamivudine Resolution Mixture A RS (November 1, 2004)
USP Loratadine RS (September 1, 2004)
USPMedroxyprogesterone Acetate Related Compound A RS (No-

vember 1, 2004)
USP Methylphenidate Hydrochloride Erythro Isomer Solution CII

RS (November 1, 2004)
USP Metoprolol Related Compound A RS (July 1, 2004)
USP Metoprolol Related Compound B RS (September 1, 2004)
USP Metoprolol Related Compound C RS (September 1, 2004)
USP Metoprolol Related Compound D RS (September 1, 2004)
USP Metoprolol Succinate RS (November 1, 2004)
USP Mitoxantrone System Suitability Mixture RS (November 1,

2004)
USP Naratriptan Hydrochloride RS (November 1, 2004)
USP Paroxetine Related Compound D RS (May 1, 2004)
USP Phenytoin Related Compound B RS (July 1, 2004)
USP Powdered Red Clover Extract RS (May 1, 2004)
USP Residual Solvent Class 1—Benzene RS (November 1, 2004)

USP Residual Solvent Class 1—1,2 Dichloroethane RS (Novem-
ber 1, 2004)

USP Residual Solvent Class 1—1,2 Dichloroethene RS (Novem-
ber 1, 2004)

USP Residual Solvent Class 1—Carbon Tetrachloride RS (Novem-
ber 1, 2004)

USP Residual Solvent Class 1—1,1,1-Trichloroethane RS (No-
vember 1, 2004)

USP Residual Solvent Mixture—Class 1 RS (November 1, 2004)
USP Rimantidine Hydrochloride RS (July 1, 2004)
USP Scopoletin RS (July 1, 2004)
USP Sevoflurane RS (May 1, 2004)
USP Sevoflurane Related Compound A RS (May 1, 2004)
USP Sotalol Hydrochloride RS (July 1, 2004)
USP Sotalol Related Compound A RS (May 1, 2004)
USP Sotalol Related Compound B RS (May 1, 2004)
USP Sotalol Related Compound C RS (May 1, 2004)
USP Stearoyl Polyoxylglycerides RS (May 1, 2004)
USP Tiamulin Fumarate RS (July 1, 2004)
USP Tiamulin Related Compound A RS (July 1, 2004)
USP Valsartan RS (November 1, 2004)
USP Vecuronium Bromide RS (September 1, 2004)
USP Vinorelbine Tartrate RS (May 1, 2004)

The official dates of anyUSP 27 or NF 22 standards, tests,

or assays requiring the use of the following new USP Ref-

erence Standards are postponed until further notice pending

availability of the respective Reference Standards.

USP Alteplase RS
USP Amiloxate RS
USP Cinoxate RS
USP Decoquinate RS
USP Diethylstilbestrol Diphosphate RS
USP Enalapril Related Compound B RS
USP Enzacamene RS
USP Fludeoxyglucose RS
USP Ginseng Extract RS
USP Gonadorelin Hydrochloride RS
USP Hypericin RS
USP Lactase RS
USP Menotropins RS
USP Methyldopa–Glucose Reaction Product RS
USP Mibolerone RS
USP Narasin RS
USP Ondansetron Related Compound B RS
USP Potassium Perchlorate RS
USP Pyrethrum Extract RS
USP Sargramostim RS
USP Sulisobenzone RS
USP D8-tetrahydrocannabinol RS
USP D9-tetrahydrocannabinol RS
USP Thiacetarsamide RS
USP Tilmicosin RS
USP Tinidazole Related Compound B RS
USP Trenbolone RS
USP Trenbolone Acetate RS
USP Powdered Valerian RS
USP Vasopressin RS
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MONOGRAPHS (USP)

Mitoxantrone Hydrochloride

Change to read:
USP Reference standards h11i—USP Mitoxantrone Hydrochlor-
ide RS. .USP Mitoxantrone System Suitability Mixture RS..3

Change to read:
Assay—
Sodium 1-heptanesulfonate solution—Dissolve 22.0 g of so-

dium 1-heptanesulfonate in about 150 mL of water, pass through
a suitable filter having a 0.5-mm or finer porosity, and transfer the
filtrate to a 250-mL volumetric flask. Wash the filter with about 50
mL of water, adding the filtrate to the 250-mL volumetric flask.
Add 32.0 mL of glacial acetic acid to the volumetric flask, dilute
with water to volume, and mix.
Mobile phase—Prepare a suitable degassed mixture of water,

acetoni t r i le , and Sodium 1-heptanesul fonate solut ion
(750:250:25). Make adjustments if necessary (see System Suitabil-
ity under Chromatography h621i).
System suitability solution—.Prepare a solution of USP Mitox-

antrone System Suitability Mixture RS in a suitable volume ofMo-
bile phase to obtain a solution containing about 0.2 mg of 8-amino-
1,4-dihydroxy-5[[2-[(2-hydroxyethyl)amino]ethyl]amino]-9,10-
anthracenedione hydrochloride (mitoxantrone related compound
A) and 0.1 mg of mitoxantrone hydrochloride per mL..3
Standard preparation—Transfer about 20 mg of USP Mitoxan-

trone Hydrochloride RS, accurately weighed, to a 50-mL volu-
metric flask, add 40 mL of Mobile phase, and dissolve by
sonicating for about 5 minutes. Cool to room temperature, dilute
with Mobile phase to volume, and mix.
Assay preparation—Transfer about 20 mg of Mitoxantrone Hy-

drochloride, accurately weighed, to a 50-mL volumetric flask, add
40 mL of Mobile phase, and dissolve by sonicating for about 5
minutes. Cool to room temperature, dilute with Mobile phase to
volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 254-nm detector and a 3.9-
mm 6 30-cm column that contains packing L11. The flow rate is
about 3 mL per minute. Chromatograph the System suitability so-
lution, and record the peak responses as directed for Procedure: the
relative retention times are about 0.7 for mitoxantrone and 1.0 for
mitoxantrone related compound A; the resolution, R, between mi-
toxantrone and mitoxantrone related compound A is not less than
3.0; and the tailing factor for the mitoxantrone peak is not more
than 2.0. Chromatograph the Standard preparation, and record
the peak responses as directed for Procedure: the capacity factor,
k’, for mitoxantrone is not less than 3.5; and the relative standard
deviation for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 50 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the areas for
the major peaks. NOTE—After use, wash the column with a mixture
of acetonitrile and water (50:50), and store in this mixture. Calcu-
late the quantity, in mg, of C22H28N4O6 � 2HCl in the portion of Mi-
toxantrone Hydrochloride taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of anhydrous mi-
toxantrone hydrochloride in the Standard preparation, as deter-
mined from the content of USP Mitoxantrone Hydrochloride RS
corrected for the water content determined by a titrimetric water
determination; and rU and rS are the mitoxantrone peak areas ob-

tained from the Assay preparation and the Standard preparation,
respectively.

Mitoxantrone Injection

Change to read:

USP Reference standards h11i—USP Mitoxantrone Hydrochlor-
ide RS. .USP Mitoxantrone System Suitability Mixture RS..3

GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

h11i USP REFERENCE
STANDARDS

Change to read:

USP Positive Bioreaction RS—.Exercise care in handling. Pre-
pare samples as directed in the respective USP General Test Chap-
ters..3

Change to read:

USP Cefpodoxime Proxetil RS—Do not dry; determine the water
content titrimetrically on a separate portion prior to use. Keep con-
tainer tightly closed. .Protect from light. Store in a refrigerator..3

Change to read:

USP Chlorhexidine Related Compounds RS—.Do not dry.
Keep container tightly closed. Protect from light. Store in a refrig-
erator..3

Change to read:

USP Powdered Echinacea angustifolia Extract RS—.Do not
dry. Keep container tightly closed. Protect from light..3

Change to read:

USP Powdered Echinacea purpurea Extract RS—.Do not dry.
Keep container tightly closed. Protect from light..3
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Change to read:

USP Fluoxetine Related Compound B RS [N-methyl-3-phenyl-
propylamine] (C10H15N 149.24)—.This is a solution containing
approximately 2 mg of fluoxetine related compound B in diluted
hydrochloric acid (approximately 0.01N). Store in a refrigerator.
After opening the ampul, store it in a tightly closed container..3

Change to read:

USP Flurazepam Hydrochloride RS—.Do not dry..3 Keep con-
tainer tightly closed. Protect from light. Store in a desiccator.

Change to read:

USP 2E,4E-Hexadienoic Acid Isobutylamide RS—.Do not dry.
Keep container tightly closed. Store in a refrigerator. Protect from
light..3

Change to read:

USP Hydroxyzine Hydrochloride RS—[Caution—the dried ma-
terial is hygroscopic.] Dry portion in vacuum at 758 for 3 hours
before using. Keep container tightly closed. .Store in a refrigera-
tor..3

Change to read:

USP Imipenem Monohydrate RS—Do not dry before using.
Keep container tightly closed. .Store in a freezer..3

Change to read:

USP Lamivudine Resolution Mixture A RS—Do not dry. Keep
container tightly closed. Protect from light. .Store in a freezer..3

Change to read:

USP Medroxyprogesterone Acetate RS—.Do not dry..3 Keep
container tightly closed. Protect from light.

Change to read:

USP Metoprolol Succinate RS—.Do not dry. Keep container
tightly closed. Protect from light..3

Change to read:

USPMitoxantrone .System Suitability Mixture.3 RS [9, 10-an-
thracenedione, 8-amino-1,4-dihydroxy-5[[2-[(2-hydroxyethyl)a-
mino]ethyl]amino]-, hydrochloride] (C18H19N3O5 �HCl
393.83)—Do not dry. Keep container tightly closed.

Change to read:

~

USP Naratriptan Hydrochloride RS—Do not dry.~USP27
.Keep

container tightly closed. Protect from light. Store in a freezer..3

Change to read:

USP Norethindrone RS—.Do not dry..3 Keep container tightly
closed.

Change to read:

USP Propantheline Bromide Related Compound A RS .[9-hy-
droxypropantheline bromide].3 (C23H30BrNO4 464.39)—Do
not dry. Keep container tightly closed. Avoid contact. Store in a
desiccator. Protect from light. Store under inert atmosphere.

Change to read:

USP Sulfadoxine RS—.Do not dry..3 Keep container tightly
closed. Protect from light.

Change to read:

USP Triacetin RS—Do not dry before using. .After opening am-
pul, store in a tightly closed container..3 Avoid contact with metal.

Change to read:

USP Triclosan RS.—Do not dry. Keep container tightly closed.
Protect from light..3

Change to read:

USP L-Tyrosine RS—.Do not dry..3 Keep container tightly
closed.
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ERRATA

Following is a list of errata and corrections to USP 27–NF 22. The page number indicates where the item is found in USP 27–NF 22. If
necessary, this list will be updated with every issue of PF. This information will also be available as a cumulative table in the next available
Supplement and will appear in its corrected form in the next annual edition of USP–NF. Errata are considered to be items erroneously
published that have not received the approval of the Council of Experts and that do not reflect the official requirement. USP staff are
available to respond to questions regarding the accuracy of a particular requirement by calling 1-800-822-USPC.

Page Title Section Description

58 Alclometasone Dipropio-
nate Ointment

Assay Line 11 under Procedure: Change ‘‘obtained from the
and the Standard preparation, respectively.’’ to: ob-
tained from the Assay preparation and the Standard pre-
paration, respectively.

302 Calcium Carbonate, Mag-
nesia, and Simethicone Ta-
blets

Assay for calcium carbonate
and magnesium hydroxide

Line 10 under Procedure for magnesium hydroxide:
Change ‘‘(58.34/24.305)(1000C/3V)(AU / AS),’’ to:
(58.34/24.305)(1000C/3V)(A/W)(AU /AS),

364 Cefonicid Sodium Assay Lines 3–5 under Assay preparation: Delete ‘‘Transfer
10.0 mL of the resulting solution to a 100-mL volu-
metric flask, dilute with Mobile phase to volume, and
mix.’’ as approved in Supplement 4 to USP 24.

Line 7 under Procedure: Change ‘‘2000(C/M)(rU / rS),’’
to: 200(C/M)(rU / rS),

738 Erythromycin Ethylsucci-
nate Tablets

Dissolution FOR TABLETS LABELED AS CHEWABLE, line 1 under Med-
ium: Change ‘‘0.01 M acetate buffer’’ to: 0.1 M acetate
buffer

1553 Procainamide Hydrochlor-
ide

Assay Line 10 under Chromatographic system: Change ‘‘as di-
rected under r ’’ to: as directed for Procedure: the rela-
tive standard deviation for

2334 h781i Optical Rotation First equation
Change

to:

2510 h1086i Impurities in Official
Articles

Introduction In the last paragraph: Change ‘‘There is consistency be-
tween compendial standards and Good Manufacturing
Practice for Finished Pharmaceuticals h1077i, and it
is presumed’’ to: It is presumed

2847 Powdered Cellulose Identification Line 3 under Identification C: Change ‘‘Identification
test C’’ to: Identification test B
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IN-PROCESS REVISION

This section contains proposals for adoption as official USP or NF standards (either proposed new standards or proposed

revisions of current USP or NF standards). These may be any of the following: (1) items that previously appeared under

Pharmacopeial Previews and are now formally proposed as revisions; (2) proposed revisions placed directly under In-Pro-

cess Revision; or (3) modifications of revisions previously proposed under In-Process Revision. Readers should review ma-

terial in this section and provide comments to the staff liaison (use the Staff Directory to find the contact information).

Information on how to comment is found in the Policies and Announcements section. It is important to send comments

promptly so that the Committee members can consider readers’ input as they are deciding whether to advance standards

to official status.

Briefings Each Proposal is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for the
revision. Other relevant information. (For example, if a chromatographic method is being proposed, column
specifications and retention times for compounds of interest.) Finally, the Committee designation (seeHow to
Use PF), the name of the scientific staff liaison who handled the particular issue, and the USP tracking cor-
respondence number, as shown in the example below:

(PA5: K. Russo) RTS—55678-1

Symbols Proposed revisions are shown with language proposed for deletion or replacement crossed off. New text (if any)

follows, and is enclosed in symbols and set off from the current official text by a paragraph break and by larger type, as shown

in the examples below:

.new text.

if slated for an Interim Revision Announcement to USP 27–NF 22 (IRA);

~

new text
~USP28

if slated for USP 28–NF 23; and

&new text
&

if slated for a Supplement to USP–NF. The same symbols not set off by an extra paragraph break and enclosing text with no

increase in type size indicate recent revisions that are already official. Where the symbols appear together with no enclosed

text, such as . . or
&

&
or

~

~
, it means that text has been deleted and no new text was proposed to replace it. In all revisions, the

closing symbol is accompanied by an identifier that indicates the particular IRA or Supplement or indicates the USP or NF as

the publication where the revision will appear if approved. For example, .2 indicates that the revision is proposed for the

Second Interim Revision Announcement, and
&2S (USP 27) indicates that the proposed revision is slated for the Second Supple-

ment to USP 27, and
~USP28 and ~NF23 indicate that the revisions are proposed for USP 28 and NF 23, respectively.

Official Title Changes Where the specification ‘‘Monograph title change’’ is found, it indicates that the official title stated

after that specification will be substituted for the former title in the appropriate places throughout that monograph once this

revision becomes official.
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IN-PROCESS REVISION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789
GENERAL NOTICES AND REQUIREMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 794

Preservation, Packaging, Storage, and Labeling (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798
Tests and Assays (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 795

MONOGRAPHS (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .802
Acyclovir (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 802
Alendronic Acid Tablets [new] (Proposal for 4th IRA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 804
Amphetamine Sulfate (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807
Atracurium Besylate Injection (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 808
Benzocaine (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809
Bupropion Hydrochloride Extended-Release Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810
Carbidopa (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811
Methionine C 11 Injection (Proposal for 4th IRA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811
Carboxymethylcellulose Sodium Suspension [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 812
Ciclopirox Olamine (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813
Ciprofloxacin Injection (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813
Clonidine Transdermal System [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814
Clopidogrel Tablets [new] (1st Supp to USP28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820
Desogestrel and Ethinyl Estradiol Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823
Dextroamphetamine Sulfate (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831
Diatrizoate Meglumine (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832
Dicyclomine Hydrochloride Capsules (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832
Dicyclomine Hydrochloride Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834
Divalproex Sodium Delayed-Release Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835
Doxycycline Hyclate (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 836
Multiple Electrolytes Injection Type 1 (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 836
Multiple Electrolytes Injection Type 2 (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 838
Multiple Electrolytes and Dextrose Injection Type 1 (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 838
Multiple Electrolytes and Dextrose Injection Type 2 (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 838
Multiple Electrolytes and Dextrose Injection Type 3 (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 839
Ephedrine (Proposal for 5th IRA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 839
Ephedrine Hydrochloride (Proposal for 5th IRA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 839
Ephedrine Sulfate (Proposal for 5th IRA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840
Conjugated Estrogens (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840
Fexofenadine Hydrochloride [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841
Fexofenadine Hydrochloride Capsules [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 845
Fluoxetine Hydrochloride (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848
Fluoxetine Capsules (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849
Fluoxetine Delayed-Release Capsules [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849
Fluoxetine Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852
Hydrocodone Bitartrate and Homatropine Methylbromide Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . 853
Hyoscyamine Sulfate Elixir (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857
Hyoscyamine Sulfate Injection (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858
Hyoscyamine Sulfate Oral Solution (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860
Hyoscyamine Sulfate Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861
Hypromellose Ophthalmic Solution (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862
Indinavir Sulfate [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862
Indomethacin Topical Gel [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866
Ipecac (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866
Powdered Ipecac (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867
Diluted Isosorbide Mononitrate [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868
Isosorbide Mononitrate Extended-Release Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . 871
Ivermectin (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 875
Lamivudine (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881
Leuprolide Acetate [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882
Levodopa (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888
Levodopa Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890
Loratadine (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891
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BRIEFING

General Notices and Requirements, USP 27 page 1, page
3034 of the First Supplement, and page 424 of PF 30(2) [Mar.–
Apr. 2004]. It is proposed to revise the section, Tests and Assays,
to clarify the default conditions for reporting assay and other test
results. It is also proposed to insert a statement in the section for
Preservation, Packaging, Storage, and Labeling on the basis of
discussions at a recent Open Conference on Packaging, Storage,
and Distribution that was held October 12–15, 2003. Of particular
interest to the participants were those monographs relating to ex-
cipients and active pharmaceutical ingredients (APIs). It was noted
that most excipients are temperature stable, and, therefore, do not
need storage restrictions, especially during shipping and distribu-
tion. This statement is intended to provide guidance to those pre-
paring monographs for submission to USP so that there is
consistency in the methods used when formulating the packaging
and storage standards.

(PA6: K. Zaidi; PSD: C. Okeke) RTS—40982-1; 41095-1

Change to read:

SIGNIFICANT FIGURES AND TOLERANCES

Where limits are expressed numerically herein, the upper and
lower limits of a range include the two values themselves and all
intermediate values, but no values outside the limits. The limits ex-
pressed in monograph definitions and tests, regardless of whether
the values are expressed as percentages or as absolute numbers, are
considered significant to the last digit shown.

Equivalence Statements in Titrimetric Procedures—The direc-
tions for titrimetric procedures conclude with a statement of the
weight of the analyte that is equivalent to each mL of the stand-
ardized titrant. In such an equivalence statement, it is to be under-
stood that the number of significant figures in the concentration of
the titrant corresponds to the number of significant figures in the
weight of the analyte. Blank corrections are to be made for all ti-
trimetric assays where appropriate (see Titrimetry h541i).
Tolerances—The limits specified in the monographs for Pharma-

copeial articles are established with a view to the use of these ar-
ticles as drugs, nutritional or dietary supplements, or devices,
except where it is indicated otherwise. The use of the molecular
formula for the active ingredient(s) named in defining the required
strength of a Pharmacopeial article is intended to designate the che-
mical entity or entities, as given in the complete chemical name of
the article, having absolute (100 percent) purity.
A dosage form shall be formulated with the intent to provide 100

percent of the quantity of each ingredient declared on the label. The
tolerances and limits stated in the definitions in the monographs for
Pharmacopeial articles allow for analytical error, for unavoidable
variations in manufacturing and compounding, and for deteriora-
tion to an extent considered acceptable under practical conditions.

Where the minimum amount of a substance present in a nutritional
or dietary supplement is required to be higher than the lower tol-
erance limit allowed for in the monograph because of applicable
legal requirements, then the upper tolerance limit contained in
the monograph shall be increased by a corresponding amount.

The specified tolerances are based upon such attributes of qual-
ity as might be expected to characterize an article produced from
suitable raw materials under recognized principles of good manu-
facturing practice.

The existence of compendial limits or tolerances does not con-
stitute a basis for a claim that an official substance that more nearly
approaches 100 percent purity ‘‘exceeds’’ the Pharmacopeial qual-
ity. Similarly, the fact that an article has been prepared to closer
tolerances than those specified in the monograph does not consti-
tute a basis for a claim that the article ‘‘exceeds’’ the Pharmaco-
peial requirements.

Interpretation of Requirements—Analytical results observed in
the laboratory (or calculated from experimental measurements)
are compared with stated limits to determine whether there is con-
formance with compendial assay or test requirements. The ob-
served or calculated values usually will contain more significant
figures than there are in the stated limit, and an observed or calcu-
lated

&a reportable&2S (USP27)

result is to be rounded off to the number of places that is in agree-
ment with the limit expression by the following procedure.
[NOTE—Limits, which are fixed numbers, are not rounded off.]

&Intermediate calculations (e.g., slope for linearity in Vali-

dation of Compendial Methods h1225i) may be rounded for

reporting purposes, but the original value (not rounded)

should be used for any additional required calculations.

Rounding off should not be done until the final calculations

for the reportable value have been completed. [NOTE—Lim-

its, which are fixed numbers, are not rounded off.]

A reportable value is often a summary value for several

individual determinations. It is the end result of a completed

measurement method, as documented. It is the value com-

pared with the acceptance criterion. In most cases, the repor-

table value is used as documentation for internal or external

users.&2S (USP27)

When rounding off is required, consider only one digit in the
decimal place to the right of the last place in the limit expression.
If this digit is smaller than 5, it is eliminated and the preceding digit
is unchanged. If this digit is greater than 5, it is eliminated and the
preceding digit is increased by one. If this digit equals 5, the 5 is
eliminated and the preceding digit is increased by one.

Illustration of Rounding Numerical Values
for Comparison with Requirements

Compendial
Requirement

Unrounded
Value

Rounded
Result Conforms

Assay limit �98.0% 97.96% 98.0% Yes
97.92% 97.9% No
97.95% 98.0% Yes

Assay limit 5101.5% 101.55% 101.6% No
101.46% 101.5% Yes
101.45% 101.5% Yes
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Illustration of Rounding Numerical Values
for Comparison with Requirements

Compendial
Requirement

Unrounded
Value

Rounded
Result Conforms

Limit test 50.02% 0.025% 0.03% No
0.015% 0.02% Yes
0.027% 0.03% No

Limit test 53 ppm 0.00035% 0.0004% No
0.00025% 0.0003% Yes
0.00028% 0.0003% Yes

Change to read:

GENERAL CHAPTERS

Each general chapter is assigned a number that appears in brack-
ets adjacent to the chapter name (e.g., h621i Chromatography).
General chapters that include general requirements for tests and as-
says are numbered from h1i to h999i, chapters that are informa-
tional are numbered from h1000i to h1999i, and chapters
pertaining to nutritional supplements are numbered above h2000i.
&Articles recognized in this compendia must comply with

the official standards and tests and assays in the General No-

tices, relevant monographs, and General Chapters numbered

below 1000. General Chapters numbered above 1000 are

considered to be interpretive and are intended to provide in-

formation on, give definition to, or describe a particular sub-

ject. They contain no official standards, tests, assays, or

other mandatory requirements applicable to any pharmaco-

peial article unless specifically referenced in a monograph

or elsewhere in the Pharmacopeia.&2S (USP27)

The use of the general chapter numbers is encouraged for the
identification and rapid access to general tests and information. It
is especially helpful where monograph section headings and chap-
ter names are not the same (e.g., Ultraviolet Absorption h197Ui in
a monograph refers to method h197Ui under general tests chapter
h197i Spectrophotometric Identification Tests; Specific rotation
h781Si in a monograph refers to method h781Si under general tests
chapter h781i Optical Rotation; and Calcium h191i in a mono-
graph refers to the tests for Calcium under general tests chapter
h191i Identification Tests—General).

Change to read:

TESTS AND ASSAYS

Apparatus—A specification for a definite size or type of con-
tainer or apparatus in a test or assay is given solely as a recommen-
dation. Where volumetric flasks or other exact measuring,
weighing, or sorting devices are specified, this or other equipment
of at least equivalent accuracy shall be employed. (See also Ther-

mometers h21i, Volumetric Apparatus h31i, and Weights and Bal-
ances h41i.) Where low-actinic or light-resistant containers are
specified, clear containers that have been rendered opaque by ap-
plication of a suitable coating or wrapping may be used.
Where an instrument for physical measurement, such as a spec-

trophotometer, is specified in a test or assay by its distinctive name,
another instrument of equivalent or greater sensitivity and accuracy
may be used. In order to obtain solutions having concentrations
that are adaptable to the working range of the instrument being
used, solutions of proportionately higher or lower concentrations
may be prepared according to the solvents and proportions thereof
that are specified for the procedure.
Where a particular brand or source of a material, instrument, or

piece of equipment, or the name and address of a manufacturer or
distributor, is mentioned (ordinarily in a footnote), this identifica-
tion is furnished solely for informational purposes as a matter of
convenience, without implication of approval, endorsement, or cer-
tification. Items capable of equal or better performance may be
used if these characteristics have been validated.
Where the use of a centrifuge is indicated, unless otherwise spe-

cified, the directions are predicated upon the use of apparatus hav-
ing an effective radius of about 20 cm (8 inches) and driven at a
speed sufficient to clarify the supernatant layer within 15 minutes.
Unless otherwise specified, for chromatographic tubes and col-

umns the diameter specified refers to internal diameter (ID); for
other types of tubes and tubing the diameter specified refers to out-
side diameter (OD).

Steam Bath—Where the use of a steam bath is directed, exposure
to actively flowing steam or to another form of regulated heat, cor-
responding in temperature to that of flowing steam, may be used.

Water Bath—Where the use of a water bath is directed without
qualification with respect to temperature, a bath of vigorously boil-
ing water is intended.

Foreign Substances and Impurities—Tests for the presence of
foreign substances and impurities are provided to limit such sub-
stances to amounts that are unobjectionable under conditions in
which the article is customarily employed (see also Impurities in
Official Articles h1086i).
While one of the primary objectives of the Pharmacopeia is to

assure the user of official articles of their identity, strength, quality,
and purity, it is manifestly impossible to include in each mono-
graph a test for every impurity, contaminant, or adulterant that
might be present, including microbial contamination. These may
arise from a change in the source of material or from a change in
the processing, or may be introduced from extraneous sources.
Tests suitable for detecting such occurrences, the presence of
which is inconsistent with applicable good manufacturing practice
or good pharmaceutical practice, should be employed in addition to
the tests provided in the individual monograph.

Other Impurities—Official substances may be obtained from
more than one process, and thus may contain impurities not con-
sidered during preparation of monograph assays or tests. Wherever
a monograph includes a chromatographic assay or purity test based
on chromatography, other than a test for organic volatile impuri-
ties,

&residual solvents&2S (USP27)

and that monograph does not detect such an impurity, solvents ex-
cepted, the impurity shall have its amount and identity, where both
are known, stated under the heading Other Impurity(ies) by the la-
beling (certificate of analysis) of the official substance.
The presence of any unlabeled impurity in an official substance

is a variance from the standard if the content is 0.1% or greater.
Tests suitable for detection and quantitating unlabeled impurities,
when present as the result of process change or other identifiable,
consistent occurrence, shall be submitted to the USP for inclusion
in the individual monograph. Otherwise, the impurity shall be
identified, preferably by name, and the amount listed under the
heading Other Impurity(ies) in the labeling (certificate of analysis)
of the official substance. The sum of all Other Impurities combined
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with the monograph-detected impurities does not exceed 2.0% (see
Ordinary Impurities h466i), unless otherwise stated in the mono-
graph.
Categories of drug substances excluded from Other Impurities

requirements are fermentation products and semi-synthetics de-
rived therefrom, radiopharmaceuticals, biologics, biotechnology-
derived products, peptides, herbals, and crude products of animal
or plant origin. Any substance known to be toxic must not be listed
under Other Impurities.

&Residual Solvents—The requirements are stated in Or-

ganic Volatile Impurities h467i together with information in

Impurities in Official Articles h1086i. Thus all drug sub-

stances, excipients, and products are subject to relevant con-

trol of residual solvents, even when no test is specified in the

individual monograph. The requirements have been aligned

with the ICH guideline on this topic. If solvents are used

during production, they are of suitable quality. In addition,

the toxicity and residual level of each solvent are taken into

consideration, and the solvents are limited according to the

principles defined and the requirements specified inOrganic

Volatile Impurities h467i, using the general methods pre-

sented therein or other suitable methods.&2S (USP27)

Procedures—Assay and test procedures are provided for deter-
mining compliance with the Pharmacopeial standards of identity,
strength, quality, and purity.
In performing the assay or test procedures in this Pharmacopeia,

it is expected that safe laboratory practices will be followed. This
includes the utilization of precautionary measures, protective
equipment, and work practices consistent with the chemicals and
procedures utilized. Prior to undertaking any assay or procedure
described in this Pharmacopeia, the individual should be aware
of the hazards associated with the chemicals and the procedures
and means of protecting against them. This Pharmacopeia is not
designed to describe such hazards or protective measures.
Every compendial article in commerce shall be so constituted

that when examined in accordance with these assay and test proce-
dures, it meets all of the requirements in the monograph defining it.
However, it is not to be inferred that application of every analytical
procedure in the monograph to samples from every production
batch is necessarily a prerequisite for assuring compliance with
Pharmacopeial standards before the batch is released for distribu-
tion. Data derived from manufacturing process validation studies
and from in-process controls may provide greater assurance that a
batch meets a particular monograph requirement than analytical
data derived from an examination of finished units drawn from that
batch. On the basis of such assurances, the analytical procedures in
the monograph may be omitted by the manufacturer in judging
compliance of the batch with the Pharmacopeial standards.
Automated procedures employing the same basic chemistry as

those assay and test procedures given in the monograph are recog-
nized as being equivalent in their suitability for determining com-
pliance. Conversely, where an automated procedure is given in the
monograph, manual procedures employing the same basic chemis-
try are recognized as being equivalent in their suitability for deter-
mining compliance. Compliance may be determined also by the
use of alternative methods, chosen for advantages in accuracy, sen-
sitivity, precision, selectivity, or adaptability to automation or com-

puterized data reduction or in other special circumstances. Such
alternative or automated procedures or methods shall be validated.
However, Pharmacopeial standards and procedures are interre-
lated; therefore, where a difference appears or in the event of dis-
pute, only the result obtained by the procedure given in this
Pharmacopeia is conclusive.

In the performance of assay or test procedures, not fewer than
the specified number of dosage units should be taken for analysis.
Proportionately larger or smaller quantities than the specified
weights and volumes of assay or test substances and Reference
Standards may be taken, provided the measurement is made with
at least equivalent accuracy and provided that any subsequent
steps, such as dilutions, are adjusted accordingly to yield concen-
trations equivalent to those specified and are made in such manner
as to provide at least equivalent accuracy. To minimize environ-
mental impact or contact with hazardous materials, apparatus and
chemicals specified in Pharmacopeial procedures also may be pro-
portionally changed.

Where it is directed in an assay or a test that a certain quantity of
substance or a counted number of dosage units is to be examined,
the specified quantity or number is a minimal figure (the singlet
determination) chosen only for convenience of analytical manipu-
lation; it is not intended to restrict the total quantity of substance or
number of units that may be subjected to the assay or test or that
should be tested in accordance with good manufacturing practices.

Where it is directed in the assay of Tablets to ‘‘weigh and finely
powder not fewer than’’ a given number, usually 20, of the Tablets,
it is intended that a counted number of Tablets shall be weighed
and reduced to a powder. The portion of the powdered tablets taken
for assay is representative of the whole Tablets and is, in turn,
weighed accurately. The result of the assay is then related to the
amount of active ingredient per Tablet by multiplying this result
by the average Tablet weight and dividing by the weight of the por-
tion taken for the assay.

Similarly, where it is directed in the assay of Capsules to re-
move, as completely as possible, the contents of not fewer than a
given number, usually 20, of the Capsules, it is intended that a
counted number of Capsules should be carefully opened and the
contents quantitatively removed, combined, mixed, and weighed
accurately. The portion of mixed Capsules contents taken for the
assay is representative of the contents of the Capsules and is, in
turn, weighed accurately. The result of the assay is then related
to the amount of active ingredient per Capsule by multiplying this
result by the average weight of Capsule content and dividing by the
weight of the portion taken for the assay.

Where the definition in a monograph states the tolerances as
being ‘‘calculated on the dried (or anhydrous or ignited) basis,’’
the directions for drying or igniting the sample prior to assaying
are generally omitted from the Assay procedure. Assay and test
procedures may be performed on the undried or unignited sub-
stance and the results calculated on the dried, anhydrous, or ignited
basis, provided a test for Loss on drying, orWater, or Loss on igni-
tion, respectively, is given in the monograph.

&Results are calculated on an ‘‘as-is’’ basis unless otherwise

specified in the monograph.&1S (USP28)

Where the presence of moisture or other volatile material may in-
terfere with the procedure, previous drying of the substance is spe-
cified in the individual monograph and is obligatory.

Throughout a monograph that includes a test for Loss on drying
or Water, the expression ‘‘previously dried’’ without qualification
signifies that the substance is to be dried as directed under Loss on
drying or Water (gravimetric determination).

Unless otherwise directed in the test or assay in the individual
monograph or in a general chapter, USP Reference Standards are to
be dried before use, or used without prior drying, specifically in
accordance with the instructions given in the chapter USP Refer-
ence Standards h11i, and on the label of the Reference Standard.
Where the label instructions differ in detail from those in the chap-
ter, the label text is determinative.
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In stating the appropriate quantities to be taken for assays and
tests, the use of the word ‘‘about’’ indicates a quantity within
10% of the specified weight or volume. However, the weight or
volume taken is accurately determined and the calculated result
is based upon the exact amount taken. The same tolerance applies
to specified dimensions.
Where the use of a pipet is directed for measuring a specimen or

an aliquot in conducting a test or an assay, the pipet conforms to the
standards set forth under Volumetric Apparatus h31i, and is to be
used in such manner that the error does not exceed the limit stated
for a pipet of its size. Where a pipet is specified, a suitable buret,
conforming to the standards set forth under Volumetric Apparatus
h31i, may be substituted. Where a ‘‘to contain’’ pipet is specified, a
suitable volumetric flask may be substituted.
Expressions such as ‘‘25.0 mL’’ and ‘‘25.0 mg,’’ used with re-

spect to volumetric or gravimetric measurements, indicate that the
quantity is to be ‘‘accurately measured’’ or ‘‘accurately weighed’’
within the limits stated under Volumetric Apparatus h31i or under
Weights and Balances h41i.
The term ‘‘transfer’’ is used generally to specify a quantitative

manipulation.
The term ‘‘concomitantly,’’ used in such expressions as ‘‘conco-

mitantly determine’’ or ‘‘concomitantly measured,’’ in directions
for assays and tests, is intended to denote that the determinations
or measurements are to be performed in immediate succession. See
also Use of Reference Standards under Spectrophotometry and
Light-Scattering h851i.
Blank Determination—Where it is directed that ‘‘any necessary

correction’’ be made by a blank determination, the determination is
to be conducted using the same quantities of the same reagents
treated in the same manner as the solution or mixture containing
the portion of the substance under assay or test, but with the sub-
stance itself omitted.

Desiccator—The expression ‘‘in a desiccator’’ specifies the use
of a tightly closed container of suitable size and design that main-
tains an atmosphere of low moisture content by means of silica gel
or other suitable desiccant.
A ‘‘vacuum desiccator’’ is one that maintains the low-moisture

atmosphere at a reduced pressure of not more than 20 mm of mer-
cury or at the pressure designated in the individual monograph.

Dilution—Where it is directed that a solution be diluted ‘‘quan-
titatively and stepwise,’’ an accurately measured portion is to be
diluted by adding water or other solvent, in the proportion indi-
cated, in one or more steps. The choice of apparatus to be used
should take into account the relatively larger errors generally asso-
ciated with using small-volume volumetric apparatus (see Volu-
metric Apparatus h31i).
Drying to Constant Weight—The specification ‘‘dried to con-

stant weight’’ means that the drying shall be continued until two
consecutive weighings do not differ by more than 0.50 mg per g
of substance taken, the second weighing following an additional
hour of drying.

Filtration—Where it is directed to ‘‘filter,’’ without further qua-
lification, the intent is that the liquid be filtered through suitable
filter paper or equivalent device until the filtrate is clear.

Identification Tests—The Pharmacopeial tests headed Identifica-
tion are provided as an aid in verifying the identity of articles as
they are purported to be, such as those taken from labeled contain-
ers. Such tests, however specific, are not necessarily sufficient to
establish proof of identity; but failure of an article taken from a
labeled container to meet the requirements of a prescribed identi-
fication test indicates that the article may be mislabeled. Other tests
and specifications in the monograph often contribute to establish-
ing or confirming the identity of the article under examination.

Ignition to Constant Weight—The specification ‘‘ignite to con-
stant weight’’ means that the ignition shall be continued, at
800+ 258 unless otherwise indicated, until two consecutive

weighings do not differ by more than 0.50 mg per g of substance
taken, the second weighing following an additional 15-minute
ignition period.

Indicators—Where the use of a test solution (‘‘TS’’) as an indi-
cator is specified in a test or an assay, approximately 0.2 mL, or 3
drops, of the solution shall be added, unless otherwise directed.

Logarithms—Logarithms used in the assays are to the base 10.

Microbial Strains—Where a microbial strain is cited and identi-
fied by its ATCC catalog number, the specified strain shall be used
directly or, if subcultured, shall be used not more than five passages
removed from the original strain.

Negligible—This term indicates a quantity not exceeding 0.50
mg.

Odor—Terms such as ‘‘odorless,’’ ‘‘practically odorless,’’ ‘‘a
faint characteristic odor,’’ or variations thereof, apply to examina-
tion, after exposure to the air for 15 minutes, of either a freshly
opened package of the article (for packages containing not more
than 25 g) or (for larger packages) of a portion of about 25 g of
the article that has been removed from its package to an open eva-
porating dish of about 100-mL capacity. An odor designation is
descriptive only and is not to be regarded as a standard of purity
for a particular lot of an article.

Pressure Measurements—The term ‘‘mm of mercury’’ used with
respect to measurements of blood pressure, pressure within an ap-
paratus, or atmospheric pressure refers to the use of a suitable man-
ometer or barometer calibrated in terms of the pressure exerted by a
column of mercury of the stated height.

Solutions—Unless otherwise specified in the individual mono-
graph, all solutions called for in tests and assays are prepared with
Purified Water.
An expression such as ‘‘(1 in 10)’’ means that 1 part by volume

of a liquid is to be diluted with, or 1 part by weight of a solid is to be
dissolved in, sufficient of the diluent or solvent to make the volume
of the finished solution 10 parts by volume.
An expression such as ‘‘(20 : 5 : 2)’’ means that the respective

numbers of parts, by volume, of the designated liquids are to be
mixed, unless otherwise indicated.
The notation ‘‘VS’’ after a specified volumetric solution indi-

cates that such solution is standardized in accordance with direc-
tions given in the individual monograph or under Volumetric
Solutions in the section Reagents, Indicators, and Solutions, and
is thus differentiated from solutions of approximate normality or
molarity.
Where a standardized solution of a specific concentration is

called for in a test or an assay, a solution of other normality or mo-
larity may be used, provided allowance is made for the difference
in concentration and provided the error of measurement is not in-
creased thereby.

Specific Gravity—Unless otherwise stated, the specific gravity
basis is 258/258, i.e., the ratio of the weight of a substance in air
at 258 to the weight of an equal volume of water at the same tem-
perature.

Temperatures—Unless otherwise specified, all temperatures in
this Pharmacopeia are expressed in centigrade (Celsius) degrees,
and all measurements are made at 258. Where moderate heat is spe-
cified, any temperature not higher than 458 (1138 F) is indicated.
See Storage Temperature under Preservation, Packaging, Storage,
and Labeling for other definitions.

Time Limit—In the conduct of tests and assays, 5 minutes shall
be allowed for the reaction to take place unless otherwise specified.

Vacuum—The term ‘‘in vacuum’’ denotes exposure to a pressure
of less than 20 mm of mercury unless otherwise indicated.
Where drying in vacuum over a desiccant is directed in the in-

dividual monograph, a vacuum desiccator or a vacuum drying pis-
tol, or other suitable vacuum drying apparatus, is to be used.
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Water—Where water is called for in tests and assays, Purified
Water is to be used unless otherwise specified. For special kinds
of water such as ‘‘carbon dioxide–free water,’’ see the introduction
to the section Reagents, Indicators, and Solutions. For High-purity
Water see Containers h661i.
Water and Loss on Drying—Where the water of hydration or ad-

sorbed water of a Pharmacopeial article is determined by the titri-
metric method, the test is generally given under the headingWater.
Monograph limits expressed as a percentage are figured on a
weight/weight basis unless otherwise specified. Where the determi-
nation is made by drying under specified conditions, the test is gen-
erally given under the heading Loss on drying. However, Loss on
drying is most often given as the heading where the loss in weight
is known to represent residual volatile constituents including or-
ganic solvents as well as water.

Test Results, Statistics, and Standards—Interpretation of re-
sults from official tests and assays requires an understanding of
the nature and style of compendial standards, in addition to an un-
derstanding of the scientific and mathematical aspects of laboratory
analysis and quality assurance for analytical laboratories.
Confusion of compendial standards with release tests and with

statistical sampling plans occasionally occurs. Compendial stan-
dards define what is an acceptable article and give test procedures
that demonstrate that the article is in compliance. These standards
apply at any time in the life of the article from production to con-
sumption. The manufacturer’s release specifications, and compli-
ance with good manufacturing practices generally, are developed
and followed to assure that the article will indeed comply with
compendial standards until its expiration date, when stored as di-
rected. Thus, when tested from the viewpoint of commercial or reg-
ulatory compliance, any specimen tested as directed in the
monograph for that article shall comply.
Tests and assays in this Pharmacopeia prescribe operation on a

single specimen, that is, the singlet determination, which is the
minimum sample on which the attributes of a compendial article
should be measured. Some tests, such as those for Dissolution
and Uniformity of dosage units, require multiple dosage units in
conjunction with a decision scheme. These tests, albeit using a
number of dosage units, are in fact the singlet determinations of
those particular attributes of the specimen. These procedures
should not be confused with statistical sampling plans. Repeats,
replicates, statistical rejection of outliers, or extrapolations of re-
sults to larger populations are neither specified nor proscribed by
the compendia; such decisions are dependent on the objectives of
the testing. Commercial or regulatory compliance testing, or man-
ufacturer’s release testing, may or may not require examination of
additional specimens, in accordance with predetermined guidelines
or sampling strategies. Treatments of data handling are available
from organizations such as ISO, IUPAC, and AOAC.

&Where the Content Uniformity determinations have been made
using the same procedure specified in the Assay, the average of all
of the individual Content Uniformity determinations may be used
as the Assay value.&1S (USP27)

Description—Information on the ‘‘description’’ pertaining to an
article, which is relatively general in nature, is provided in the re-
ference table Description and Relative Solubility of USP and NF
Articles in this Pharmacopeia for those who use, prepare, and dis-
pense drugs and/or related articles, solely to indicate properties of
an article complying with monograph standards. The properties are
not in themselves standards or tests for purity even though they
may indirectly assist in the preliminary evaluation of an article.

Solubility—The statements concerning solubilities given in the
reference table Description and Relative Solubility of USP and NF
Articles for Pharmacopeial articles are not standards or tests for
purity but are provided primarily as information for those who
use, prepare, and dispense drugs and/or related articles. Only
where a quantitative solubility test is given, and is designated as
such, is it a test for purity.

The approximate solubilities of Pharmacopeial substances are
indicated by the descriptive terms in the accompanying table. So-
luble Pharmacopeial articles, when brought into solution, may
show traces of physical impurities, such as minute fragments of
filter paper, fibers, and other particulate matter, unless limited or
excluded by definite tests or other specifications in the individual
monographs.

Descriptive
Term

Parts of Solvent
Required for
1 Part of Solute

Very soluble Less than 1
Freely soluble From 1 to 10
Soluble From 10 to 30
Sparingly soluble From 30 to 100
Slightly soluble From 100 to 1000
Very slightly soluble From 1000 to 10,000
Practically insoluble,
or Insoluble

Greater than or equal to 10,000

Interchangeable Methods—Certain general chapters contain a
statement that the text in question is harmonized with the corre-
sponding text of the European Pharmacopoeia and/or the Japa-
nese Pharmacopoeia and that these texts are interchangeable.
Therefore, if a substance or preparation is found to comply with
a requirement using an interchangeable method from one of these
pharmacopeias, it should comply with the requirements of the
United States Pharmacopeia. However, where a difference ap-
pears, or in the event of dispute, only the result obtained by the
procedure given in this Pharmacopeia is conclusive.

Change to read:

PRESERVATION, PACKAGING, STORAGE, AND LABELING

Containers—The container is that which holds the article and is
or may be in direct contact with the article. The immediate contain-
er is that which is in direct contact with the article at all times. The
closure is a part of the container.

Prior to its being filled, the container should be clean. Special
precautions and cleaning procedures may be necessary to ensure
that each container is clean and that extraneous matter is not intro-
duced into or onto the article.

The container does not interact physically or chemically with the
article placed in it so as to alter the strength, quality, or purity of the
article beyond the official requirements.

The Pharmacopeial requirements for the use of specified con-
tainers apply also to articles as packaged by the pharmacist or other
dispenser, unless otherwise indicated in the individual monograph.

Tamper-Evident Packaging —The container or individual carton
of a sterile article intended for ophthalmic or otic use, except where
extemporaneously compounded for immediate dispensing on pre-
scription, shall be so sealed that the contents cannot be used with-
out obvious destruction of the seal.

Articles intended for sale without prescription are also required
to comply with the tamper-evident packaging and labeling require-
ments of the FDA where applicable.

Preferably, the immediate container and/or the outer container or
protective packaging utilized by a manufacturer or distributor for
all dosage forms that are not specifically exempt is designed so as
to show evidence of any tampering with the contents.

Light-Resistant Container (see Light Transmission under Con-
tainers h661i)—A light-resistant container protects the contents
from the effects of light by virtue of the specific properties of the
material of which it is composed, including any coating applied to
it. Alternatively, a clear and colorless or a translucent container
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may be made light-resistant by means of an opaque covering, in
which case the label of the container bears a statement that the opa-
que covering is needed until the contents are to be used or admi-
nistered. Where it is directed to ‘‘protect from light’’ in an
individual monograph, preservation in a light-resistant container
is intended.
Where an article is required to be packaged in a light-resistant

container, and if the container is made light-resistant by means of
an opaque covering, a single-use, unit-dose container or mnemonic
pack for dispensing may not be removed from the outer opaque
covering prior to dispensing.

Well-Closed Container—A well-closed container protects the
contents from extraneous solids and from loss of the article under
the ordinary or customary conditions of handling, shipment, sto-
rage, and distribution.

Tight Container—A tight container protects the contents from
contamination by extraneous liquids, solids, or vapors, from loss
of the article, and from efflorescence, deliquescence, or evapora-
tion under the ordinary or customary conditions of handling, ship-
ment, storage, and distribution, and is capable of tight re-closure.
Where a tight container is specified, it may be replaced by a her-
metic container for a single dose of an article.
A gas cylinder is a metallic container designed to hold a gas un-

der pressure. As a safety measure, for carbon dioxide, cyclopro-
pane, helium, nitrous oxide, and oxygen, the Pin-index Safety
System of matched fittings is recommended for cylinders of Size
E or smaller.

NOTE—Where packaging and storage in a tight container or a
well-closed container is specified in the individual monograph,
the container utilized for an article when dispensed on prescription
meets the requirements under Containers—Permeation h671i.
Hermetic Container—A hermetic container is impervious to air

or any other gas under the ordinary or customary conditions of
handling, shipment, storage, and distribution.

Single-Unit Container—A single-unit container is one that is de-
signed to hold a quantity of drug product intended for administra-
tion as a single dose or a single finished device intended for use
promptly after the container is opened. Preferably, the immediate
container and/or the outer container or protective packaging shall
be so designed as to show evidence of any tampering with the con-
tents. Each single-unit container shall be labeled to indicate the
identity, quantity and/or strength, name of the manufacturer, lot
number, and expiration date of the article.

Single-Dose Container (see also Containers for Injections under
Injections h1i)—A single-dose container is a single-unit container
for articles intended for parenteral administration only. A single-
dose container is labeled as such. Examples of single-dose contain-
ers include pre-filled syringes, cartridges, fusion-sealed containers,
and closure-sealed containers when so labeled.

Unit-Dose Container—A unit-dose container is a single-unit
container for articles intended for administration by other than
the parenteral route as a single dose, direct from the container.

Unit-of-Use Container—A unit-of-use container is one that con-
tains a specific quantity of a drug product and that is intended to be
dispensed as such without further modification except for the addi-
tion of appropriate labeling. A unit-of-use container is labeled as
such.

Multiple-Unit Container—A multiple-unit container is a con-
tainer that permits withdrawal of successive portions of the con-
tents without changing the strength, quality, or purity of the
remaining portion.

Multiple-Dose Container (see also Containers for Injections un-
der Injections h1i)—A multiple-dose container is a multiple-unit
container for articles intended for parenteral administration only.

Storage Temperature and Humidity—Specific directions are
stated in some monographs with respect to the temperatures and
humidity at which Pharmacopeial articles shall be stored and dis-
tributed (including the shipment of articles to the consumer) when

stability data indicate that storage and distribution at a lower or a
higher temperature and a higher humidity produce undesirable re-
sults. Such directions apply except where the label on an article
states a different storage temperature on the basis of stability stu-
dies of that particular formulation. Where no specific storage direc-
tions or limitations are provided in the individual monograph, but
the label of an article states a storage temperature that is based on
stability studies of that particular formulation, such labeled storage
directions apply (see also Stability under Pharmaceutical Dosage
Forms h1151i). The conditions are defined by the following terms.

Freezer—A place in which the temperature is maintained ther-
mostatically between –258 and –108 (–138 and 14 8F).
Cold—Any temperature not exceeding 88 (46 8F). A refrigerator

is a cold place in which the temperature is maintained thermosta-
tically between 28 and 88 (368 and 46 8F).
Cool—Any temperature between 88 and 158 (468 and 59 8F). An

article for which storage in a cool place is directed may, alterna-
tively, be stored and distributed in a refrigerator, unless otherwise
specified by the individual monograph.

Room Temperature—The temperature prevailing in a working
area.

Controlled Room Temperature—A temperature maintained ther-
mostatically that encompasses the usual and customary working
environment of 208 to 258 (688 to 77 8F); that results in a mean
kinetic temperature calculated to be not more than 258; and that
allows for excursions between 158 and 308 (598 and 86 8F) that
are experienced in pharmacies, hospitals, and warehouses. Pro-
vided the mean kinetic temperature remains in the allowed range,
transient spikes up to 408 are permitted as long as they do not ex-
ceed 24 hours. Spikes above 408 may be permitted if the manufac-
turer so instructs. Articles may be labeled for storage at ‘‘controlled
room temperature’’ or at ‘‘up to 258’’, or other wording based on
the same mean kinetic temperature. The mean kinetic temperature
is a calculated value that may be used as an isothermal storage tem-
perature that simulates the nonisothermal effects of storage tem-
perature variations. (See also Stability under Pharmaceutical
Dosage Forms h1151i.)
An article for which storage at Controlled room temperature is

directed may, alternatively, be stored and distributed in a cool
place, unless otherwise specified in the individual monograph or
on the label.

Warm—Any temperature between 308 and 408 (868 and 104 8F).
Excessive Heat—Any temperature above 408 (104 8F).
Protection from Freezing—Where, in addition to the risk of

breakage of the container, freezing subjects an article to loss of
strength or potency, or to destructive alteration of its characteris-
tics, the container label bears an appropriate instruction to protect
the article from freezing.

Dry Place—The term ‘‘dry place’’ denotes a place that does not
exceed 40% average relative humidity at Controlled Room Tem-
perature or the equivalent water vapor pressure at other tempera-
tures. The determination may be made by direct measurement at
the place or may be based on reported climatic conditions. Deter-
mination is based on not less than 12 equally spaced measurements
that encompass either a season, a year, or, where recorded data de-
monstrate, the storage period of the article. There may be values of
up to 45% relative humidity provided that the average value is 40%
relative humidity.
Storage in a container validated to protect the article from moist-

ure vapor, including storage in bulk, is considered a dry place.
~

Storage under Nonspecific Conditions—Where no specific
directions or limitations are provided in the packaging and storage
section of individual monographs or in the article’s labeling, the
conditions of storage shall include storage at controlled room tem-
perature, protection from moisture, and, where necessary, protec-
tion from light. Articles shall be protected from moisture, freezing,
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and excessive heat, and, where necessary, from light during ship-
ping and distribution. Active pharmaceutical ingredients are ex-
empt from this requirement.~USP27

&Repackaging Instructions—Except where a drug pro-

duct is packaged in a container intended to be dispensed di-

rectly to the patient, such as a unit-of-use or unit-dose

container, the labeling shall contain directions specifying

the types of containers suitable for repackaging the drug

product so as to maintain its identity, strength, quality, and

purity. Such directions shall be sufficient to allow a repack-

ager or dispenser to select an adequate container and shall

include a description of the composition of the container(s),

e.g., glass, polyethylene, polyvinyl chloride, and any moist-

ure vapor transmission rate characteristics required. The la-

beling shall also indicate whether or not the container is to

afford light protection, and shall include any storage or ship-

ping temperature restrictions to which the drug as repack-

aged shall be limited (see 21 CFR 201.100).&2S (USP27)

Labeling—The term ‘‘labeling’’ designates all labels and other
written, printed, or graphic matter upon an immediate container of
an article or upon, or in, any package or wrapper in which it is en-
closed, except any outer shipping container. The term ‘‘label’’ des-
ignates that part of the labeling upon the immediate container.
A shipping container containing a single article, unless such

container is also essentially the immediate container or the outside
of the consumer package, is labeled with a minimum of product
identification (except for controlled articles), lot number, expira-
tion date, and conditions for storage and distribution.
Articles in this Pharmacopeia are subject to compliance with

such labeling requirements as may be promulgated by governmen-
tal bodies in addition to the Pharmacopeial requirements set forth
for the articles.

Amount of Ingredient per Dosage Unit—The strength of a drug
product is expressed on the container label in terms of micrograms
or milligrams or grams or percentage of the therapeutically active
moiety or drug substance, whichever form is used in the title, un-
less otherwise indicated in an individual monograph. Both the ac-
tive moiety and drug substance names and their equivalent
amounts are then provided in the labeling.
Pharmacopeial articles in capsule, tablet, or other unit dosage

form shall be labeled to express the quantity of each active ingre-
dient or recognized nutrient contained in each such unit; except
that, in the case of unit-dose oral solutions or suspensions, whether
supplied as liquid preparations or as liquid preparations that are
constituted from solids upon addition of a designated volume of
a specific diluent, the label shall express the quantity of each active
ingredient or recognized nutrient delivered under the conditions
prescribed in Deliverable Volume h698i. Pharmacopeial drug pro-
ducts not in unit dosage form shall be labeled to express the quan-
tity of each active ingredient in each milliliter or in each gram, or to
express the percentage of each such ingredient (see Percentage
Measurements), except that oral liquids or solids intended to be
constituted to yield oral liquids may, alternatively, be labeled in
terms of each 5-mL portion of the liquid or resulting liquid. Unless

otherwise indicated in a monograph or chapter, such declarations
of strength or quantity shall be stated only in metric units (see also
Units of Potency in these General Notices).

Use of Leading and Terminal Zeros—In order to help minimize
the possibility of errors in the dispensing and administration of
drugs, the quantity of active ingredient when expressed in whole
numbers shall be shown without a decimal point that is followed by
a terminal zero (e.g., express as 4 mg [not 4.0 mg]). The quantity of
active ingredient when expressed as a decimal number smaller than
one shall be shown with a zero preceding the decimal point (e.g.,
express as 0.2 mg [not .2 mg]).

Labeling of Salts of Drugs—It is an established principle that
Pharmacopeial articles shall have only one official name. For pur-
poses of saving space on labels, and because chemical symbols for
the most common inorganic salts of drugs are well known to prac-
titioners as synonymous with the written forms, the following al-
ternatives are permitted in labeling official articles that are salts:
HCl for hydrochloride; HBr for hydrobromide; Na for sodium;
and K for potassium. The symbols Na and K are intended for
use in abbreviating names of the salts of organic acids; but these
symbols are not used where the word Sodium or Potassium appears
at the beginning of an official title (e.g., Phenobarbital Na is accep-
table, but Na Salicylate is not to be written).

Labeling Vitamin-Containing Products—The vitamin content of
an official drug product shall be stated on the label in metric units
per dosage unit. The amounts of vitamins A, D, and E may be sta-
ted also in USP Units. Quantities of vitamin A declared in metric
units refer to the equivalent amounts of retinol (vitamin A alcohol).
The label of a nutritional supplement shall bear an identifying lot
number, control number, or batch number.

~

Labeling Botanical-Containing Products—The label of

an herb or other botanical intended for use as a dietary sup-

plement bears the statement, ‘‘If you are pregnant or nursing

a baby, seek the advice of a health professional before using

this product.’’~USP28

Labeling Parenteral and Topical Preparations—The label of a
preparation intended for parenteral or topical use states the names
of all added substances (see Added Substances in these General
Notices and Requirements, and see Labeling under Injections
h1i), and, in the case of parenteral preparations, also their amounts
or proportions, except that for substances added for adjustment of
pH or to achieve isotonicity, the label may indicate only their pre-
sence and the reason for their addition.

Labeling Electrolytes—The concentration and dosage of electro-
lytes for replacement therapy (e.g., sodium chloride or potassium
chloride) shall be stated on the label in milliequivalents (mEq). The
label of the product shall indicate also the quantity of ingredient(s)
in terms of weight or percentage concentration.

Labeling Alcohol—The content of alcohol in a liquid preparation
shall be stated on the label as a percentage (v/v) of C2H5OH.

Special Capsules and Tablets—The label of any form of Capsule
or Tablet intended for administration other than by swallowing in-
tact bears a prominent indication of the manner in which it is to be
used.

Expiration Date and Beyond-Use Date—The label of an official
drug product, nutritional or dietary supplement product shall bear
an expiration date. All articles shall display the expiration date so
that it can be read by an ordinary individual under customary con-
ditions of purchase and use. The expiration date shall be promi-
nently displayed in high contrast to the background or sharply
embossed, and easily understood (e.g., ‘‘EXP 6/89,’’ ‘‘Exp. June
89,’’ or ‘‘Expires 6/89’’). [NOTE—For additional information and
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guidance, refer to the Nonprescription Drug Manufacturers Asso-
ciation’s Voluntary Codes and Guidelines of the OTC Medicines
Industry.]
The monographs for some preparations state how the expiration

date that shall appear on the label is to be determined. In the ab-
sence of a specific requirement in the individual monograph for a
drug product or nutritional supplement, the label shall bear an ex-
piration date assigned for the particular formulation and package of
the article, with the following exception: the label need not show
an expiration date in the case of a drug product or nutritional sup-
plement packaged in a container that is intended for sale without
prescription and the labeling of which states no dosage limitations,
and which is stable for not less than 3 years when stored under the
prescribed conditions.
Where an official article is required to bear an expiration date,

such article shall be dispensed solely in, or from, a container la-
beled with an expiration date, and the date on which the article
is dispensed shall be within the labeled expiry period. The expira-
tion date identifies the time during which the article may be ex-
pected to meet the requirements of the Pharmacopeial
monograph, provided it is kept under the prescribed storage condi-
tions. The expiration date limits the time during which the article
may be dispensed or used. Where an expiration date is stated only
in terms of the month and the year, it is a representation that the
intended expiration date is the last day of the stated month. The
beyond-use date is the date after which an article must not be used.
The dispenser shall place on the label of the prescription container
a suitable beyond-use date to limit the patient’s use of the article
based on any information supplied by the manufacturer and the
General Notices and Requirements of this Pharmacopeia. The be-
yond-use date placed on the label shall not be later than the expira-
tion date on the manufacturer’s container.
For articles requiring constitution prior to use, a suitable be-

yond-use date for the constituted product shall be identified in
the labeling.
For all other dosage forms, in determining an appropriate period

of time during which a prescription drug may be retained by a pa-
tient after its dispensing, the dispenser shall take into account, in
addition to any other relevant factors, the nature of the drug; the
container in which it was packaged by the manufacturer and the
expiration date thereon; the characteristics of the patient’s contain-
er, if the article is repackaged for dispensing; the expected storage
conditions to which the article may be exposed; any unusual sto-
rage conditions to which the article may be exposed; and the ex-
pected length of time of the course of therapy. The dispenser shall,
on taking into account the foregoing, place on the label of a multi-
ple-unit container a suitable beyond-use date to limit the patient’s
use of the article. Unless otherwise specified in the individual
monograph, or in the absence of stability data to the contrary, such
beyond-use date shall be not later than (a) the expiration date on the
manufacturer’s container, or (b) one year from the date the drug is
dispensed, whichever is earlier. For nonsterile solid and liquid do-
sage forms that are packaged in single-unit and unit-dose contain-
ers, the beyond-use date shall be one year from the date the drug is
packaged into the single-unit or unit-dose container or the expira-
tion date on the manufacturer’s container, whichever is earlier, un-
less stability data or the manufacturer’s labeling indicates
otherwise.
The dispenser must maintain the facility where the dosage forms

are packaged and stored, at a temperature such that the mean ki-
netic temperature is not greater than 258. The plastic material used
in packaging the dosage forms must afford better protection than
polyvinyl chloride, which does not provide adequate protection
against moisture permeation. Records must be kept of the tempera-
ture of the facility where the dosage forms are stored, and of the
plastic materials used in packaging.

Pharmaceutical Compounding—The label on the container or
package of an official compounded preparation shall bear a be-
yond-use date. The beyond-use date is the date after which a com-
pounded preparation is not to be used. Because compounded

preparations are intended for administration immediately or fol-
lowing short-term storage, their beyond-use dates may be assigned
based on criteria different from those applied to assigning expira-
tion dates to manufactured drug products.
The monograph for an official compounded preparation typi-

cally includes a beyond-use requirement that states the time period
following the date of compounding during which the preparation,
properly stored, is to be used. In the absence of stability informa-
tion that is applicable to a specific drug and preparation, recom-
mendations for maximum beyond-use dates have been devised
for nonsterile compounded drug preparations that are packaged
in tight, light-resistant containers and stored at controlled room
temperature unless otherwise indicated (see Stability Criteria and
Beyond-Use Dating under Stability of Compounded Preparations
in the general tests chapter

~

Pharmaceutical Compounding—Non-
sterile Preparations ~USP27 h795i).

&Guidelines for Packaging and Storage Statements in

USP–NF Monographs

In order to provide users of the USP–NF with proper gui-

dance on how to package and store compendial articles,

every monograph in the USP–NF is required to have a

packaging and storage specification.

For those instances where, for some reason, storage infor-

mation is not yet found in the Packaging and storage spe-

cification of a monograph, the section Storage Under Non-

Specific Conditions is included in the General Notices as in-

terim guidance. The Storage Under Nonspecific Conditions

statement is not meant to substitute for the inclusion of prop-

er, specific storage information in the Packaging and sto-

rage statement of any monograph.

For the packaging portion of the statement, the choice of

containers is given in the General Notices and includes

Light-Resistant Container, Well-Closed Container, Tight

Container, Hermetic Container, Single-Unit Container, Sin-

gle-Dose Container, Unit-Dose Container, and Unit-of-Use

Container. For most preparations, the choice is determined

by the container in which it is to be dispensed (e.g., tight,

well-closed, hermetic, unit-of-use, etc). For active pharma-

ceutical ingredients (APIs), the choice would appear to be

tight, well-closed, or, where needed, a light-resistant con-

tainer. For excipients, given their typical nature as large-vol-

ume commodity items, with containers ranging from drums

to tank cars, a well-closed container is an appropriate de-
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fault. Therefore, in the absence of data indicating a need for

a more protective class of container, the phrase ‘‘Preserve in

well-closed containers’’ should be used as a default for ex-

cipients.

For the storage portion of the statement, the choice of

storage temperatures presented in the General Notices in-

cludes Freezer, Cold, Cool, Room Temperature, Controlled

Room Temperature, Warm, Excessive Heat, and Protection

from Freezing. The definition of a dry place is provided if

protection from humidity is important.

For most preparations, the choice is determined by the ex-

perimentally determined stability of the preparation and

may include any of the previously stated storage conditions

as determined by the manufacturer. For APIs that are ex-

pected to be retested before incorporation into a preparation,

a more general and nonrestrictive condition may be desired.

In this case, the specification ‘‘room temperature’’ (the tem-

perature prevailing in a working area) should suffice. The

use of the permissive room temperature condition reflects

the stability of an article over a wide temperature range.

For excipients, the phrase ‘‘No storage requirements speci-

fied’’ in the Packaging and storage statement of the mono-

graph would be appropriate.

Because most APIs in the USP–NF have associated Ref-

erence Standards, special efforts should be considered to en-

sure that the Reference Standards’ storage conditions corre-

spond to the conditions indicated in the USP–NF

monographs.

The Packaging, Storage, and Distribution Expert Com-

mittee may review questionable Packaging and storage

statements on a case-by-case basis. In cases where the

Packaging and storage statements are incomplete, the

monographs would move forward to publication while the

Packaging and storage statements are temporarily defer-

red.&1S (USP28)

MONOGRAPHS (USP)

BRIEFING

Acyclovir, USP 27 page 890, page 3039 of the First Supple-
ment, and page 431 of PF 30(2) [Mar.–Apr. 2004]. Based on avail-
able stability data and information, it is proposed to revise the
Packaging and storage section; and the revision previously pro-
posed in PF 30(2) is hereby cancelled. Minor editorial changes
are also made to clarify the text.

(PA7b: B. Davani; PSD: C. Okeke) RTS—41101-1

Change to read:

Packaging and storage—Preserve in tight containers. &Store be-
tween 158 and 258.

&Store at room temperature.&1S (USP28)

Protect from light and moisture.&1S (USP27)

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&2S (USP27)

Change to read:

USP Reference standards h11i—USPAcyclovir RS.

&USP Endotoxin RS.&2S (USP27)
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Add the following:

&Other requirements—Where the label states that Acyclo-

vir is sterile, it meets the requirements for Sterility and Bac-

terial endotoxins under Acyclovir for Injection. Where the

label states that Acyclovir must be subjected to further pro-

cessing during the preparation of injectable dosage forms, it

meets the requirements for Bacterial endotoxins under Acy-

clovir for Injection.&2S (USP27)

Change to read:

Assay and limit for guanine—

Mobile phase—Prepare a filtered and degassed solution of gla-
cial acetic acid in water (1 in 1000). Make adjustments if necessary
(see System Suitability under Chromatography h621i).

.System suitability preparation 1—Dissolve accurately

weighed quantities of USP Acyclovir RS and guanine in

0.1 N sodium hydroxide, and dilute quantitatively, and step-

wise if necessary, with water to obtain a solution having

known concentrations of about 0.1 mg of each per mL.

System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1 N sodium hydroxide,

and dilute quantitatively, and stepwise if necessary, with

water to obtain a solution having a known concentration

of about 0.7 mg per mL..4
Guanine standard preparation—Transfer about 8.75 mg of gua-

nine, accurately weighed, to a 500-mL volumetric flask. Dissolve
in 50 mL of 0.1N sodium hydroxide, dilute with water to volume,
and mix.

.Transfer 2.0 mL of this solution to a 50-mL volumetric

flask, dilute with 0.01N sodium hydroxide to volume, and

mix to obtain a solution having a known concentration of

about 0.7 mg per mL..4
Standard preparation—Dissolve about 25 mg of USPAcyclovir

RS, accurately weighed, in 5 mL of 0.1N sodium hydroxide in a
50-mL volumetric flask, dilute with water to volume, and mix.
Transfer 10.0 mL of this solution and 2.0 mL of the Guanine stan-
dard preparation

.
.4
to a 50-mL volumetric flask, dilute with 0.01N sodium hydroxide
to volume, and mix to obtain a solution having known concentra-
tions of about 0.1 mg of USP Acyclovir RS per mL and 0.7 mg of
guanine per mL.

.a known concentration of about 0.1 mg of USP Acyclovir

RS per mL..4
Assay preparation—Dissolve about 100 mg of Acyclovir, accu-

rately weighed, in 20 mL of 0.1N sodium hydroxide in a 200-mL
volumetric flask, dilute with water to volume, and mix. Transfer
10.0 mL of this solution to a 50-mL volumetric flask, dilute with
0.01N sodium hydroxide to volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 254-nm detector and a 4.2-
mm 6 30-cm column that contains packing L1. The flow rate is
about 3 mL per minute. Chromatograph Standard preparation,

.System suitability preparation 1,.4
and record the peak responses as directed for Procedure: the reso-
lution, R, between acyclovir and guanine is not less than 2.0; the
tailing factor for the analyte peak is not more than 2; and the rela-
tive standard deviation for replicate injections

.for the acyclovir peak.4
is not more than 2.0%.

.Chromatograph System suitability preparation 2, and re-

cord the peak responses as directed for Procedure: the rela-

tive standard deviation for replicate injections is not more

than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation,

.Guanine standard preparation,.4
and the Assay preparation into the chromatograph, record the chro-
matograms, and measure the responses for all the peaks. Calculate
the quantity, in mg, of guanine in the portion of Acyclovir taken by
the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of guanine in the
Standard preparation

.Guanine standard preparation;.4
and rU and rS are the peak responses due to guanine in the Assay
preparation and the Standard preparation,

.Guanine standard preparation,.4
respectively: not more than 0.7% of guanine is found. Calculate the
quantity, in mg, of C8H11N5O3 in the portion of Acyclovir taken by
the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses due to acyclovir in the Assay preparation and the Standard
preparation, respectively.
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BRIEFING

Alendronic Acid Tablets, page 440 of PF 30(2) [Mar.–Apr.
2004]. Consistent with established policy of using the same termi-
nology in the monograph title as appears in the strength expression
for a dosage form, Alendronic Acid Tablets has been proposed to
be the title for this new monograph.
A monograph on this proposed new USP dosage form first ap-

peared in a Pharmacopeial Preview in PF 24(1) [Jan.–Feb. 1998]
and, subsequently, under In-Process Revision in PF 25(5)[Sept.–
Oct. 1999], PF 26(2) [Mar.–Apr. 2000], and PF 28(1) [Jan.–Feb.
2002] under the name Alendronate Sodium Tablets. Revisions pro-
posed by the Expert Committee on Nomenclature and Labeling in
PF 28(3)[May–June 2002] included changing the title of this new
monograph to Alendronic Acid Tablets. The briefing to that revi-
sion proposal stated ‘‘A previous USP Nomenclature Committee
adopted a policy to name the active moiety in the title if the
strength is expressed in terms of the active moiety, and name the
derivative in the title if the strength is expressed in terms of the
derivative. The nomenclature thus proposed for this monograph
is changed from naming the drug ingredient as the salt to naming
the active moiety to be consistent with policy.’’
USP received an objection to the ‘‘active moiety’’ terminology

used in the briefing, the correspondent indicating that ‘‘the free
acid is not the active moiety of this drug,’’ and ‘‘evidence estab-
lished that alendronic acid is never present at the site of action.’’
Further to this, the correspondent added that ‘‘The ultimate site of
action is in the bone and specifically in the osteoclast cell. When
alendronate sodium is administered to a patient, it will be present in
the osteoclast as alendronate and not alendronic acid because the
intracellular pH is 7.0 approximately. The intracellular pH is well
above the pKa of Alendronic acid.’’ Removal of the term ‘‘active
moiety’’ from the briefing section of the In-Process Revision
monograph therefore was requested.
Concerning the proposal to change the title, the correspondent

further stated ‘‘It is, however, our understanding that the USP pol-
icy on nomenclature is to utilize the name of the molecule on which
dosing is based, according to the FDA approved labeling, in the
title of the monograph. In this case, the labeling refers to 5, 10,
35, 40, and 70 mg doses based on the free acid form of Alendronate
(i.e., Alendronic acid). Therefore, to be consistent with policy,
Alendronic acid should be used in the title of the monograph. This
policy is not intended to establish or define the pharmacologically
active substance (i.e., active moiety).’’
The Expert Committee on Nomenclature and Labeling found the

correspondent’s comments persuasive and determined that,
although ‘‘active moiety’’ terminology appearing in the informa-
tional briefing statements was inappropriate and, inasmuch as there
was no objection to the proposed title change, Alendronic Acid Ta-
blets was approved as the title for the proposed new monograph.
However, in subsequent actions taken by the Expert Committee on
Nomenclature and Labeling, the title of the existing 15-year-old
policy was changed from ‘‘Active Moiety Policy’’ to ‘‘Salt No-
menclature Policy.’’ The policy, without substantive change other
than its title, is stated as the following:
Salt Nomenclature Policy. The term used in the title of the

monograph on a dosage form formulated with a salt of an acid
or base shall be the same as that used in expressing the strength
of the article. Where the strength is expressed in terms of the
salt, the same salt name is used in the monograph title. Where
the strength is expressed in terms of the free acid or base, the
same acid or base name is used in the monograph title.
Alendronic Acid Tablets is proposed to be the title of the mono-

graph on this dosage form, which is proposed to be included in
USP 28–NF 23, but with an official date of July 1, 2006, which
is 18 months later than the official date of USP 28–NF 23. Use
of the revised name would be permitted as of January 1, 2005,

the official date of USP 28–NF 23, but use of the name Alendronic
Acid Tablets would not become mandatory until July 1, 2006. The
18-month extension is intended to allow for product label changes
to be made and for health practitioners and consumers to become
familiar with the terminology.

(NL: C. Barnstein) RTS—41136-1

Add the following:

~Alendronate Sodium Tablets
Alendronic Acid Tablets
.(Title for this new monograph—to become official July
1, 2006).4

»Alendronate Sodium Tablets contain Alendronic

Acid Tablets contain an amount of Alendronate

Sodium, equivalent to not less than 90.0 percent

and not more than 110.0 percent of the labeled

a m o u n t o f a l e n d r o n a t e s o d i u m

(C4H12NNaO7P2 � 3H2O). alendronic acid

(C4H13NO7P2).

Packaging and storage—Preserve in tight containers.

Store at between 158 and 308.

Labeling—The labeling indicates weekly dosing where ap-

propriate.

USP Reference standards h11i—USPAlendronate Sodium

RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2: 50 rpm.
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Time: 15 minutes.

Determine the amount of C4H13NO7P2 dissolved by em-

ploying the following method.

Buffer solution and Mobile phase—Prepare as directed in

the Assay.

0.05% 9-Fluorenylmethyl chloroformate solution—

Transfer 100 mg of 9-fluorenylmethyl chloroformate to a

200-mL volumetric flask, dilute with acetonitrile to volume,

and mix. This solution must be freshly prepared.

Borate buffer—Dissolve 6.2 g of boric acid in approxi-

mately 950 mL of water, adjust with 1N sodium hydroxide

to a pH of 9.0, and dilute with water to 1 L.

Diluent—Transfer 176.4 g of sodium citrate dihydrate to a

1000-mL volumetric flask, dissolve in and dilute with Dis-

solution Medium to volume, and mix.

Standard stock solution—Dissolve an accurately weighed

quantity of USP Alendronate Sodium RS in Dissolution

Medium, and dilute quantitatively and stepwise, with the

same solvent to obtain a solution having a known concen-

tration corresponding to the concentration that would be ob-

tained by dissolving 1 Tablet in 900 mL of the same

Medium. Calculate the concentration, C, in mg per mL, of

anhydrous alendronate sodium in this solution.

Standard solution—Transfer 5.0 mL of the Standard stock

solution to a 50-mL polypropylene screw-cap centrifuge

tube containing 1.0 mL of Diluent and 5.0 mL of Borate

buffer, and mix for about 3 minutes. Add 4.0 mL of

0.05% 9-Fluorenylmethyl chloroformate solution, and agi-

tate for about 30 seconds. Allow the solution to stand at

room temperature for 25 minutes. Add 25 mL of methylene

chloride, and agitate for about 40 seconds. Centrifuge the

mixture for 5 minutes. Use a portion of the clear upper aqu-

eous layer.

Reagent blank—Using 5 mL of water, proceed as directed

for Standard solution, beginning with ‘‘to a 50-mL polypro-

pylene screw-cap centrifuge tube.’’

Test solution—After 15 minutes, withdraw a portion of

the solution under test, and centrifuge immediately. Using

5.0 mL of the clear supernatant, proceed as directed for

Standard solution, beginning with ‘‘to a 50-mL polypropy-

lene screw-cap centrifuge tube.’’

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay. Chromatograph the Stan-

dard solution, and record the peak responses as directed for

Procedure: the capacity factor, k’, is not less than 2.0; and

the relative standard deviation for replicate injections is not

more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution, the Test solution, and the Re-

agent blank into the chromatograph, record the chromato-

grams, and measure the responses for the major peaks.

Calculate the quantity, in mg, of alendronic acid

(C4H13NO7P2) dissolved by the formula:

827.1C(rU / rS),

in which C is defined under the Standard stock solution; and

rU and rS are the peak areas obtained from the Test solution

and the Standard solution, respectively. [NOTE—827.1 is the

molecular weight conversion factor (C4H13NO7P2 /

C4H12NNaO7P2) multiplied by the volume of the Medium

(900 mL).]

Tolerances—Not less than 80% (Q) of the labeled amount

of alendronic acid (C4H13NO7P2) is dissolved in 15 minutes.

Tablets labeled for weekly dosing: not less than 75% (Q) of

the labeled amount of alendronic acid (C4H13NO7P2) is dis-

solved in 15 minutes.

Uniformity of dosage units h905i: meet the require-

ments.
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Assay—

Mobile phase—Prepare a 7.2 mM solution of nitric acid in

HPLC grade water.

System suitability solution—Prepare a solution of USP

Alendronate Sodium RS and sodium biphosphate in HPLC

grade water containing 0.2 mg per mL and 0.1 mg per mL,

respectively.

Standard preparation—Prepare a solution of USP Alen-

dronate Sodium RS in HPLC grade water having a known

concentration of about 0.52 mg of alendronate sodium trihy-

drate per mL.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 100 mg of alendronic acid,

to a 250-mL volumetric flask, dissolve in HPLC grade

water, sonicate for 30 minutes, and shake for 10 minutes.

Dilute with HPLC grade water to volume, and mix. Pass a

portion of this solution through a filter having a 0.45-mm or

finer porosity, and use the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 240-nm detec-

tor and a 4.1-mm 6 25-cm column that contains packing

L53. L## (see Chromatography h621i). The flow rate is

about 1.6 mL per minute. Chromatograph the System suit-

ability solution, and record the peak responses as directed

for Procedure: the resolution, R, between alendronate and

phosphate is not less than 2.0; the tailing factor is not more

than 1.5; and the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 100

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of alendronic acid (C4H13NO7P2) in the por-

tion of Tablets taken by the formula:

250(249.10/325.12)C(rU / rS),

in which 249.10 and 325.12 are the molecular weights of

alendronic acid and alendronate sodium trihydrate, respec-

tively; C is the concentration, in mg per mL, of alendronate

sodium trihydrate in the Standard preparation; and rU and rS

are the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.

Diluent—Transfer 29.4 g of sodium citrate dihydrate to a

1000-mL volumetric flask, dissolve in and dilute with water

to volume, and mix.

Buffer solution—Transfer 14.7 g of sodium citrate dihy-

drate and 7.05 g of anhydrous dibasic sodium phosphate

to a 1000-mL volumetric flask, dissolve in about 900 mL

of water, adjust with phosphoric acid to a pH of 8.0, dilute

with water to volume, and mix.

0.1% 9-Fluorenylmethyl chloroformate solution—Trans-

fer 250 mg of 9-fluorenylmethyl chloroformate to a 250-

mL volumetric flask, dilute with acetonitrile to volume,

and mix. Prepare this solution fresh just prior to use.

Borate solution—Transfer 38.1 g of sodium borate to a

1000-mL volumetric flask, dissolve in and dilute with water

to volume, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution, acetonitrile, and methanol (75 : 20 : 5).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard stock preparation—Prepare a solution of USP

Alendronate Sodium RS in diluent containing 0.03 mg of

anhydrous alendronate sodium per mL.

Standard preparation—Transfer 5.0 mL of the Standard

stock preparation to a 50-mL polypropylene screw-cap cen-

trifuge tube containing 5 mL of Borate solution, and mix for

Pharmacopeial Forum
806 IN-PROCESS REVISION Vol. 30(3) [May–June 2004]

#2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



about 3 minutes. Add 4 mL of 0.1% 9-Fluorenylmethyl

chloroformate solution, and agitate for about 30 seconds.

Allow the solution to stand at room temperature for 25 min-

utes. Add 25 mL of methylene chloride, and agitate for

about 40 seconds. Centrifuge the mixture for 10 minutes.

Use the clear upper aqueous layer.

Assay stock preparation—Transfer not fewer than 10 Ta-

blets to a 1000-mL volumetric flask. Add 500 mL of Dilu-

ent, shake by mechanical means for 30 minutes, and

sonicate for 5 minutes. Dilute with Diluent to volume,

mix, and centrifuge a portion of this solution. Quantitatively

dilute a portion of the clear supernatant to a concentration in

a range of 0.02 to 0.03 mg per mL.

Assay preparation—Using 5.0 mL of the Assay stock pre-

paration, proceed as directed for Standard preparation, be-

ginning with ‘‘to a 50-mL polypropylene screw-cap

centrifuge tube.’’

Reagent blank—Using 5 mL of Diluent, proceed as direc-

ted for Standard preparation, beginning with ‘‘to a 50-mL

polypropylene screw-cap centrifuge tube.’’

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 266-nm detec-

tor and a 4.1-mm 6 25-cm column that contains packing

L21. The column is maintained at a constant temperature

of about 358. The flow rate is about 1 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the capacity factor,

k’, is not less than 2.0; and the relative standard deviation

for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation, Assay preparation, and

the Reagent blank into the chromatograph, record the chro-

matograms, and measure the responses for the major peaks.

Calculate the quantity, in mg, of alendronic acid

(C4H13NO7P2) in the portion of Tablets taken by the formula:

0.919DC(rU / rS),

in which D is the dilution factor for the Assay stock prepara-

tion; C is the concentration, in mg per mL, of anhydrous

USP Alendronate Sodium RS in the Standard stock pre-

paration; and rU and rS are the peak areas obtained from

the Assay preparation and the Standard preparation, re-

spectively. [NOTE—0.919 is the molecular weight conver-

sion factor (C4H13NO7P2 / C4H12NNaO7P2).]~USP28

BRIEFING

Amphetamine Sulfate, USP 27 page 143 and page 443 of PF
30(2) [Mar.–Apr. 2004]; Dextroamphetamine Sulfate, USP 27
page 576 and page 476 of PF 30(2) [Mar.–Apr. 2004]. A revision
is proposed to increase the drying time of the benzoyl derivative
formed in Identification test A, to assure that the sample is dry,
and the melting range obtained is accurate.

(PA3: S. Salado) RTS—39348-2

Change to read:

Identification—

A: Dissolve about 100 mg in 5 mL of water, add 5 mL of 1N
sodium hydroxide, cool to about 108, add 1 mL of a mixture of 1
volume of benzoyl chloride and 2 volumes of absolute ether, insert
the stopper, and shake for 3 minutes. Filter the precipitate, wash
with about 10 mL of cold water, and recrystallize from diluted al-
cohol: the crystals of the benzoyl derivative of amphetamine so ob-
tained, after drying at 808 for 2 hours,

&3 hours,&1S (USP28)

melt between 1318 and 1358, the procedure for Class I being used
(see Melting Range or Temperature h741i).
B: A solution (1 in 10) responds to the tests for Sulfate h191i.

Change to read:

Chromatographic purity—
Diluent—Dilute 3.12 mL of phosphoric acid with water to 1000

mL.
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Buffer solution—Dissolve 2.16 g of sodium 1-octanesulfonate in
1000 mL of water, and add 1.0 mL of 0.1% triethylamine solution
(v/v).

~

triethylamine.~USP28

Mix, and adjust with phosphoric acid to a pH of 2.5.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution, acetonitrile, and methanol (144 : 37 : 19). Make adjust-
ments if necessary (see System Suitability under Chromatography
h621i).
Standard stock solution—Dissolve an accurately weighed quan-

tity of USP Dextroamphetamine Sulfate RS in Diluent to obtain a
solution having a known concentration of about 0.3 mg per mL.
Standard solution—Dilute an accurately measured volume of

Standard stock solution in Diluent to obtain a solution having a
known concentration of about 0.003 mg per mL.
Test solution—Transfer about 30 mg of Amphetamine Sulfate,

accurately weighed, to a 100-mL volumetric flask. Dissolve in
50 mL of Diluent, sonicate for 5 minutes, dilute with Diluent to
volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 215-nm detector and a 4.6-
mm 6 15-cm column that contains 5-mm packing L1. The flow
rate is about 1 mL per minute. Chromatograph the Standard stock
solution, and record the peak responses as directed for Procedure:
the tailing factor is not more than 2.0; and the relative standard de-
viation for replicate injections is not more than 2.0%. Chromato-
graph the Test solution, and record the peak responses as directed
for Procedure: the resolution, R, between the amphetamine peak
and any adjacent peak, if any, is not less than 1.5.
Procedure—Separately inject equal volumes (about 50 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the peak responses. Cal-
culate the percentage of each impurity in the portion of Ampheta-
mine Sulfate taken by the formula:

10,000(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Dextroam-
phetamine Sulfate RS in the Standard solution; W is the weight, in
mg, of Amphetamine Sulfate taken to prepare the Test solution; ri is
the peak response for each impurity obtained from the Test solu-
tion; and rS is the peak response for amphetamine obtained from
the Standard solution: not more than 0.1% of any individual im-
purity is found; and not more than 0.5% of total impurities is found.

BRIEFING

Atracurium Besylate Injection, USP 27 page 189 and page
450 of PF 30(2) [Mar.–Apr. 2004]. It is proposed to specify that
the limit of 2.0% of other known impurities in the test for Related
compounds refers to synthetic impurities.

(PA3: S. Salado) RTS—40376-1

Change to read:

Related compounds—

Buffer solution, Solution A, Solution B, Mobile phase, and Stan-
dard preparation—Proceed as directed in the Assay under Atracur-
ium Besylate.

System suitability solution—Heat a portion of the Standard pre-
paration at 908 for 30 minutes, and chill immediately to about 58.

Diluted standard preparation—Dilute a portion of the Standard
preparation quantitatively, and stepwise if necessary, with Solution
A to obtain a solution having a known concentration of about 0.02
mg per mL.

Test preparation—Use the Assay preparation.
Chromatographic system—Prepare as directed for Chromato-

graphic system in the Assay. Chromatograph the System suitability
solution and the Diluted standard preparation, record the chroma-
tograms, and measure the responses for the degradation products
by comparing the peak responses of the System suitability solution
to those of the Diluted standard preparation as directed for Proce-
dure: the retention times relative to the atracurium besylate cis-cis-
isomer are about 0.22 for the acidic compound, 0.29 for laudano-
sine, 0.44 and 0.50 for the trans- and cis-isomers, respectively, of
the hydroxy compound, and about 1.28 and 1.33 for the trans- and
cis-isomers, respectively, of the monoacrylate.

Procedure—Separately inject equal volumes (about 20 mL) of
the Diluted standard preparation and the Test preparation into
the chromatograph, record the chromatograms, and measure the
peak responses, except the peak due to benzenesulfonic acid occur-
ring at a retention time of about 0.08 relative to the atracurium be-
sylate cis-cis-isomer. Calculate the percentage of each impurity in
the portion of Test preparation taken by the formula:

100(C/M)(ri / rs),

in which C is the concentration, in mg per mL, of USPAtracurium
Besylate RS in the Diluted standard preparation; M is the concen-
tration of atracurium besylate, in mg per mL, in the Test prepara-
tion; ri is the peak response for each impurity obtained from the
Test preparation; and rs is the sum of the responses of all the peaks
obtained from the Diluted standard preparation: not more than
6.0% of the acidic compound, not more than 6.0% of the combined
cis- and trans-isomers of the hydroxy compound, not more than
3.0% of laudanosine, and not more than 3.0% of the combined
cis- and trans-isomers of the monoacrylate,

~

and not more than
0.5% of other known impurities~USP27

&and not more than 2.0% of other known synthetic impur-

ities&1S (USP28)

is found; not more than 0.1% of any other impurity is found; and
not more than 15.0% of total impurities is found.

~

(Postponed Indefinitely)~USP27

&

&1S (USP28)

Change to read:

Assay—
Buffer solution, Solution A, Solution B, Mobile phase, and Stan-

dard preparation—Proceed as directed in the Assay under Atracur-
ium Besylate.

Assay preparation—Transfer an accurately measured volume of
Injection, equivalent to about 50 mg of atracurium besylate, to a
50-mL volumetric flask, dilute with Solution A to volume, and mix.

Chromatographic system (see Chromatography h621i)—The li-
quid chromatograph is equipped with a 280-nm detector and a 4.6-
mm 6 25-cm column that contains base-deactivated packing L1.
The flow rate is about 1 mL per minute. The chromatograph is pro-
grammed as follows.
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Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 80 20 equilibration
0–5 80 20 isocratic
5–15 80?40 20?60 linear gradient
15–25 40 60 isocratic
25–30 40?0 60?100 linear gradient

Chromatograph replicate injections of the Standard preparation,
and record the peak responses as directed for Procedure: the rela-
tive retention times are about 0.8 for the atracurium besylate trans-
trans-isomer, 0.9 for the cis-trans-isomer, and 1.0 for the cis-cis-
isomer; the resolution, R, between the atracurium besylate trans-
trans-isomer and the cis-trans-isomer and between the atracurium
besylate cis-trans-isomer and the cis-cis-isomer is not less than 2.0;
and the relative standard deviation for replicate injections is not
more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the three atracurium besylate isomer peaks. Calculate the quan-
tity, in mg, of atracurium besylate (C65H82N2O18S2) in each mL of
the Injection taken by the formula:

50(C/V)10C(rU /rs),

~

50(C/V)(rU / rS),~USP28

in which C is the concentration, in mg per mL, of USPAtracurium
Besylate RS in the Standard preparation; V is the volume, in mL,
of Injection taken for the Assay preparation; and rU and rS are the
sums of the peak responses of the atracurium besylate trans-trans,
trans-cis, and cis-cis-isomers obtained from the Assay preparation
and the Standard preparation, respectively.

BRIEFING

Benzocaine, USP 27 page 217. It is proposed to revise the Assay
with a newer method by replacing the current titration with a re-
verse phase HPLC procedure. It is proposed to change the upper
assay limits in the Definition from 101.0 percent to 102.0 percent,
based on the precision requirement of the proposed HPLC Assay
procedure. The HPLC method was validated using a YMC phenyl
brand of L11 column; benzocaine elutes at approximately 9 min-
utes.

(PA1: KAR) RTS—40722-1

Change to read:

» Benzocaine, dried over phosphorus pentoxide for 3
hours, contains not less than 98.0 percent and not more
than 101.0

&102.0&1S (USP28)

percent of C9H11NO2.

Change to read:

Assay—Dissolve about 300 mg of Benzocaine, previously dried
and accurately weighed, in a mixture of 100 mL of water and 15
mL of hydrochloric acid. Cool the solution in an ice bath to about
108, and titrate with 0.1M sodium nitrite VS until a blue color is
produced immediately when the titrated solution is applied on
starch iodide paper. When the titration is complete, the endpoint
is reproducible after the mixture has been allowed to stand for 5
minutes. Perform a blank determination, and make any necessary
correction. Each mL of 0.1M sodium nitrite is equivalent to 16.52
mg of C9H11NO2.

&Aqueous solution—To 980 mL of water, add 20 mL of

acetic acid and 1 mL of triethylamine, and mix well. The

pH should be between 2.95 and 3.0, adjust as needed.

Mobile phase—Prepare a filtered and degassed mixture of

Aqueous solution and methanol (60 : 40).

Standard preparation—Dissolve an accurately weighed

quantity of USP Benzocaine RS inMobile phase, and dilute

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of about

0.024 mg per mL.

Assay preparation—Transfer about 24 mg of Benzocaine,

accurately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with Mobile phase to volume, and mix. Dilute

10 mL of this solution with Mobile phase to 100 mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 285-nm detec-

tor and a 2.0-mm 6 15-cm column that contains 5-mm

packing L11. The flow rate is about 0.2 mL per minute.

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the tailing factor

of the benzocaine peak is not more than 2.0; and the relative

standard deviation for replicate injections is not more than

2.0%.
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Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the benzocaine peaks. Calculate

the quantity, in mg, of C9H11NO2 in the portion of Benzo-

caine taken by the formula:

1000C(rU / rS),

in which C is the concentrations, in mg per mL, of USP Ben-

zocaine RS in the Standard preparation; rU and rS are the

peak responses obtained from the Assay preparation and

Standard preparation, respectively; and the factor of 1000

is for the dilution factor for the Assay preparation.&1S (USP28)

BRIEFING

Bupropion Hydrochloride Extended-Release Tablets, USP
27 page 280 and page 3047 of the First Supplement. It is proposed
to add two Drug release tests to this monograph because the FDA
recently approved two generic versions of this product. In the ab-
sence of any adverse comment, it is proposed to implement this
revision via the Fifth Interim Revision Announcement pertaining
to USP 27–NF 22, with an official date of October 1, 2004.

(BPC: M. Marques) RTS—39935-1; 40495-3

Add the following:

.Labeling—When more than one Drug release test is gi-

ven, the labeling states the Drug release test used only if

Test 1 is not used..5

Change to read:

Drug release h724i—

.
TEST 1—.5
Medium: water; 900 mL.

Apparatus 2: 50 rpm.
Times: 1, 4, and 8 hours.
Procedure— Determine the amount of C13H18ClNO �HCl dis-

solved by employing UV absorption at the wavelength of maxi-
mum absorbance at about 298 nm, using a 1.0-cm cell, on
filtered portions of the solution under test, suitably diluted with
Medium, if necessary, in comparison with a Standard solution hav-
ing a known concentration of USP Bupropion Hydrochloride RS in
the same Medium.

Tolerances—The percentages of the labeled amount of
C13H18ClNO �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 h724i.

Time (hours) Amount dissolved

1 between 25% and 45%
4 between 60% and 85%
8 not less than 80%

.
TEST 2—If the product complies with this test, the label-

ing indicates that it meets USP Drug release Test 2.

Medium: 0.1N hydrochloric acid, pH 1.5; 900 mL.

Apparatus 1: 50 rpm.

Times: 1, 2, 4, and 6 hours.

Determine the percentages of the labeled amount of

C13H18ClNO �HCl dissolved by employing the following

method.

Buffer solution—Dissolve 3.45 g of sodium phosphate

monobasic monohydrate in 996 mL of water, add 4.0 mL

of triethylamine, and mix. Adjust with phosphoric acid to

a pH of 2.80+ 0.05.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and methanol (65 : 35). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP Bupropion Hydrochloride RS in Medium,

and dilute quantitatively, and stepwise if necessary, with

Medium to obtain a solution having a known concentration

similar to the one expected in the Test solution.

Test solution—Use portions of the solution under test, and

pass through a 0.45-mm nylon filter.

Chromatographic system (see Chromatography h621i—

The liquid chromatograph is equipped with a 298-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L1. The flow rate is about 1.0 mL per minute. Chromato-
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graph the Standard solution, and record the peak responses

as directed for Procedure: the column efficiency is not less

than 2000 theoretical plates; the tailing factor is not more

than 2.0; and the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of bupropion hy-

drochloride dissolved at each time point.

Tolerances—The percentages of the labeled amount of

C13H18ClNO �HCl dissolved at the times specified conform

to Acceptance Table 1 h724i.

Time (hours) Amount dissolved

1 between 25% and 50%

2 between 40% and 65%

4 between 65% and 90%

6 not less than 80%

TEST 3—If the product complies with this test, the labeling

indicates that it meets USP Drug release Test 3.

Medium, Apparatus, and Procedure—Proceed as directed

for Test 1, except using the wavelength of about 250 nm.

Times: 1, 2, 4, and 6 hours.

Tolerances: The percentages of the labeled amount of

C13H18ClNO �HCl dissolved at the times specified conform

to Acceptance Table 1 h724i.

Time (hours) Amount dissolved

1 between 30% and 55%

2 between 50% and 75%

4 between 70% and 90%

6 not less than 80%

.5

BRIEFING

Carbidopa, USP 27 page 327. To improve laboratory effi-
ciency, it is proposed to revise Identification test B by replacing
the existing UVabsorption test with an HPLC test, which uses data
obtained in the Assay.

(PA3: S. Salado) RTS—40892-1

Change to read:

Identification—

A: Infrared Absorption h197Mi.
B: Ultraviolet Absorption h197Ui—
Solution: 40 mg per mL.
Medium: hydrochloric acid in methanol (1 in 100). Absorptiv-

ities at 282 nm, calculated on the dried basis, do not differ by more
than 3.0%.

&B: The retention time of the major peak in the chro-

matogram of the Assay preparation corresponds to that in

the chromatogram of the Standard preparation, as obtained

in the Assay.&1S (USP28)

BRIEFING

Methionine C 11 Injection, USP 27 page 332 and page 468 of
PF 30(2) [Mar.–Apr. 2004]. The proposal to revise the Definition
to allow alternative labeling chemistry is now republished as a pro-
posal to implement the revision via the Fourth Interim Revision
Announcement pertaining to USP 27–NF 22, with an official date
of August 4, 2004.

(RMI: A. Wilk) RTS—40885-1
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Delete the following:

Change to read:

» Methionine C 11 Injection is a sterile isotonic solu-
tion, suitable for intravenous administration of L[1–
11C] methionine,

.L[11C]methionine,.4
in which a portion of the molecules are labeled with
radioactive 11C. It contains not less than 90.0 percent
and not more than 110.0 percent of the labeled amount
of 11C expressed in MBq (or in mCi) at the time indi-
cated in the labeling. It may contain preservatives and
stabilizers.

BRIEFING

Carboxymethylcellulose Sodium Suspension, page 8088 of
PF 25(3) [May–June 1999]. This new monograph, which pre-
viously appeared in Pharmacopeial Previews, is now forwarded
with modifications to In-Process Revision.

(CRX: C. Okeke) RTS—41007-1

Add the following:

&Carboxymethylcellulose Sodium
Suspension

» Carboxymethylcellulose Sodium Suspension

contains not less than 90.0 percent and not more

than 110.0 percent of the labeled content of Car-

boxymethylcellulose Sodium in 100 mL of Sus-

pension. Prepare Carboxymethylcellulose

Sodium Suspension of the designated percentage

strength as follows (see Pharmacy Compounding

Practices h1161i Pharmaceutical Compound-

ing—Nonsterile Preparations h795i):

Carboxymethylcellulose Sodium

(medium viscosity, between 400

and 1500 cps)

for 0.25% Suspension . . . . . . . 250 mg

for 0.5% Suspension . . . . . . . . 500 mg

for 1.0% Suspension . . . . . . . . 1.0 g

Methylparaben. . . . . . . . . . . . . . . 120 mg

Purified Water, a sufficient quantity

to make . . . . . . . . . . . . . . . . . . 100 mL

Dissolve the Methylparaben in 50 mL of Purified

Water maintained at a temperature of 708 to 808.

Slowly add the Carboxymethylcellulose Sodium

to the hot solution while continuously stirring.

Add sufficient refrigerated Purified Water (tem-

perature 158 or lower) to obtain 100 mL of sus-

pension, and mix to produce the Suspension.

Packaging and storage—Preserve in tight, light-resistant

containers. Store at room temperature or in a refrigerator.

Labeling—Label it to state, as part of the official title, the

content of Carboxymethylcellulose Sodium expressed as a

percentage. Label it also to indicate the viscosity, in centi-

poises, of the Carboxymethylcellulose Sodium taken for the

Suspension. The label states that Carboxymethylcellulose

Sodium Suspension is to be well shaken.
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Beyond-use date—Fourteen days after the day on which it

was compounded.

Compliance assay—[To come.]&1S (USP28)

BRIEFING

Ciclopirox Olamine, USP 27 page 448 and page 3049 of the
First Supplement. It is proposed to make a minor editorial revision
to clarify the Procedure in the test for Related compounds.

(PA7b: B. Davani) RTS—40899-1

Change to read:

~

Related compounds—[NOTE—Carry out the operations avoiding
exposure to actinic light. All materials that are in direct contact
with Ciclopirox Olamine (i.e, column materials, reagents, solvents,
etc.) should contain only very low amounts of extractable metal
cations.]

Mobile phase—Prepare a filtered and degassed mixture of an
edetate disodium solution (0.96 in 1000), acetonitrile, and glacial
acetic acid (770 : 230 : 0.1). Make adjustments if necessary (see
System Suitability under Chromatography h621i).
Rinsing solution—Prepare a mixture of water, acetonitrile, gla-

cial acetic acid, and acetylacetone (500 : 500 : 1 : 1).
Standard stock solution—Dissolve 15 mg of USP Ciclopirox

Related Compound A RS and 15 mg of USP Ciclopirox Related
Compound B RS, accurately weighed, in 1 mL of acetonitrile
and 7 mL of Mobile phase. Dilute the solution thus obtained to
10.0 mL with Mobile phase to obtain a solution having a known
concentration of 1.5 mg of each USP Reference Standard per mL.
Standard solution A—Dilute 1.0 mL of Standard stock solution

to 200.0 mL with a mixture ofMobile phase and acetonitrile (9 : 1).
Standard solution B—Dilute 2.0 mL of Standard solution A to

10.0 mL with a mixture of Mobile phase and acetonitrile (9 : 1).
Test solution—Dissolve 40 mg of Ciclopirox Olamine, accu-

rately weighed, in a mixture of 2 mL of acetonitrile, 20 mL of gla-
cial acetic acid, and 15 mL of Mobile phase. If necessary, use an
ultrasonic bath to dissolve. Dilute with Mobile phase to 20.0 mL,
and mix.
Resolution solution—Mix 5 mL of Standard stock solution with

5 mL of the Test solution.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a detector capable of record-
ing at both 220 nm and 298 nm and a 4.0-mm6 8-cm column that
contains packing L10. [NOTE—Ciclopirox related compound A has
an intense absorbance at 220 nm and 6-cyclohexyl-4-methyl-
2(1H)-pyridone, ciclopirox related compound B, and ciclopirox
have intense absorbances at 298 nm.] The flow rate is about 0.7
mL per minute. Chromatograph the Resolution solution at 298
nm, and record the peak responses as directed for Procedure: the
resolution between the ciclopirox related compound B peak and

ciclopirox peak is not less than 2.0. Chromatograph the Standard
solution B at 298 nm, and record the peak responses as directed for
Procedure: the chromatogram obtained shows at 298 nm a peak
corresponding to ciclopirox related compound B with a signal-
to-noise ratio of not less than 3. Chromatograph the Test solution
at 298 nm, and record the peak responses as directed for Proce-
dure: the tailing factor for the ciclopirox peak is less than 2.0.
Procedure—Separately inject equal volumes (about 10 mL) of

Standard solution A, Standard solution B, and the Test solution into
the chromatograph, and record the chromatograms. [NOTE—In or-
der to ensure desorption of disruptive metal ions, every new col-
umn must be rinsed with the Rinsing solution over a period of not
less than 15 hours and then with theMobile phase for not less than
5 hours with a flow rate of 0.2 mL per minute. The chromato-
graphic run time is not less than 2.5 times the retention time of
the ciclopirox peak.] The relative retention times are about 0.5
for ciclopirox related compound A, 0.9 for 6-cyclohexyl-4-
methyl-2(1H)-pyridone, 1.0 for ciclopirox, and 1.3 for ciclopirox
related compound B. The peak response at 220 nm of the ciclopir-
ox related compound A peak in the chromatogram obtained from
the Test solution is not more than the peak response at 220 nm of
the corresponding peak in the chromatogram obtained from Stan-
dard solution A (0.5% with reference to ciclopirox). The sum of
responses at 298 nm of the

&impurity&1S (USP28)

peaks in the chromatogram obtained from the Test solution is not
more than the peak response at 298 nm of the ciclopirox related
compound B peak in the chromatogram obtained from Standard
solution A (0.5% with reference to ciclopirox). At 298 nm disre-
gard any peak due to the solvent and any peak with a response less
than the response of the ciclopirox related compound B peak in the
chromatogram obtained from Standard solution B at 298 nm (0.1%
with reference to ciclopirox).~USP27

BRIEFING

Ciprofloxacin Injection, USP 27 page 456 and page 473 of PF
30(2) [Mar.–Apr. 2004]. It is proposed to make a minor editorial
revision to clarify the Procedure in the test for Limit of ciproflox-
acin ethylenediamine analog.

(PA7b: B. Davani) RTS—40898-1

Change to read:

» Ciprofloxacin Injection is a sterile solution of Cipro-
floxacin

~or Ciprofloxacin Hydrochloride~USP28
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in Sterile Water for Injection, in 5 percent Dextrose In-
jection, or in 0.9 percent Sodium Chloride Injection
prepared with the aid of Lactic Acid. It contains not
less than 90.0 percent and not more than 110.0 percent
of the labeled amount of ciprofloxacin (C17H18FN3O3).

Change to read:

Limit of ciprofloxacin ethylenediamine analog—

Mobile phase and Chromatographic system—Proceed as direc-
ted in the Assay under Ciprofloxacin.
Standard preparation, Resolution solution, and Assay prepara-

tion—Proceed as directed in the Assay for ciprofloxacin.
Procedure—Proceed as directed for Procedure in the Assay for

ciprofloxacin. Calculate the percentage of ciprofloxacin ethylene-
diamine analog from the chromatogram obtained from the Assay
preparation in the Assay for ciprofloxacin by the formula:

100[0.7rA / (0.7rA + rC)],

in which 0.7 is the response

&correction&1S (USP28)

factor for ciprofloxacin ethylenediamine analog; relative to that of
ciprofloxacin

&

&1S (USP28)

and rA and rC are the responses of the ciprofloxacin ethylenedia-
mine analog peak and the ciprofloxacin peak, respectively. It con-
tains not more than 0.5% of ciprofloxacin ethylenediamine analog.

BRIEFING

Clonidine Transdermal System, page 84 of PF 30(1) [Jan.–
Feb. 2004]. The USP Clonidine RS is corrected. Editorial style
changes have also been made.

(PA5: A. Wilk) RTS—40494-1

Add the following:

&Clonidine Transdermal System

» Clonidine Transdermal System contains not less

than 80.0 percent and not more than 120.0 percent

o f t h e l a b e l e d am o u n t o f c l o n i d i n e

(C9H9Cl2N3).2.0 mg and not more than 3.0 mg

of clonidine, if labeled to deliver 0.1 mg of cloni-

dine per day for one week; not less than 4.0 mg

and not more than 6.0 mg of clonidine, if labeled

to deliver 0.2 mg of clonidine per day for one

week; and not less than 6.0 mg and not more than

9.0 mg of clonidine, if labeled to deliver 0.3 mg of

clonidine per day for one week. 80.0 percent and

not more than 120.0 percent of the labeled amount

of clonidine (C9H9Cl2N3).

Packaging and storage—Preserve in sealed, single-dose

containers at a temperature not exceeding 308.

Labeling—The label states the total amount of clonidine in

the Transdermal System and the release rate, in mg per day,

for the duration of the application of one system.

USP Reference standards h11i—USP Clonidine Hydro-

chloride RS. USP Clonidine Related Compound B RS.

NOTE—Throughout the following procedures, avoid the

use of tetrahydrofuran stabilized with butylated hydroxyto-

luene (BHT). In the presence of peroxides, BHT may react

with clonidine, producing impurity peaks.

Identification—

A: Infrared Absorption h197Ki.

pH 9.2, 2M Tris buffer—Dissolve 121.14 g of tris-(hy-

droxymethyl)aminomethane in 500 mL of water. Adjust

with dilute hydrochloric acid to a pH of 9.2.

Test specimen—Carefully peel the release liner from each

Transdermal System, and place a number of Transdermal

Systems, equivalent to about 25 mg of clonidine, into a

50-mL screw-capped centrifuge tube. Add 5 mL of chloro-

form, and using a vortex mixer, mix for 5 minutes. Let stand

for 30 minutes, and mix intermittently using a vortex mixer.
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Transfer the chloroform solution to another 50-mL centri-

fuge tube, and wash the residue with an additional 3 mL

of chloroform, combining the extracts. Add 2 mL of 0.5N

hydrochloric acid to the extract, mix on a vortex mixer for 1

minute, and centrifuge at about 1000 rpm for 4 minutes. Re-

move and discard the bottom chloroform layer. Extract the

aqueous layer with 4 mL of chloroform. Centrifuge at about

1000 rpm for an additional 5 minutes and again discard the

bottom chloroform layer. Add 5 mL of pH 9.2, 2M Tris buf-

fer and 3 mL of methylene chloride. Mix on a vortex mixer

for 1 minute. Centrifuge at about 1000 rpm for 4 minutes.

Transfer the bottom methylene chloride layer into a 100-mL

beaker, and dry the methylene chloride with anhydrous so-

dium sulfate (about ¼ liquid height). Decant, and evaporate

to dryness with a stream of nitrogen. Dry at 1058 for 30 min-

utes, and allow to cool in a desiccator.

Spectal range: 3500 to 3600 cm–1.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Uniformity of dosage units h905i: meets the require-

ments.

Drug release h724i—

Medium: 0.001M phosphoric acid; 80 mL for systems

containing 5 mg or less of clonidine; 160 mL 200 mL for

systems containing more than 5 mg of clonidine.

Times: 8, 24, 96, and 168 hours.

Apparatus 7—Proceed as directed in the chapter, [Size of

sample holder to come.] using the transdermal system

holder-angled disk (see Figure 7a). To prevent overhang,

choose the appropriate size of the holder, 1.42 or 1.98

inches, based on the size of the system. Use 100-mL beakers

for Medium volumes of 80-mL and 300-mL beakers for

Medium volumes of 200 mL. Gently press the Transdermal

System to a dry, smooth, square piece of cellulose mem-

brane*, or equivalent, with the adhesive side against the

membrane. Attach the membrane system to a suitable inert

sample holder with a Viton O-ring, or equivalent, such that

the backing of the system is adjacent to, and centered on, the

bottom of the sample holder. Trim the excess of cellulose

membrane with scissors. Suspend each sample holder from

the arm of a reciprocating shaker such that each system is

continuously immersed in a beaker containing the specified

volume of Medium. The filled beakers are weighed and pre-

equilibrated to 32.0+ 0.38 prior to immersing the test sam-

ple. Agitate the sample in an up-down motion at a frequency

of 30 cycles per minute with an amplitude of 2.0+ 0.1 cm.

TheMediummust be added daily to the beakers during each

interval to maintain sample immersion. At the end of each

time interval, transfer the test sample to a fresh beaker con-

taining the appropriate volume of Medium, weighed and

pre-equilibrated to 32.0+ 0.38.

Determine the amount of C9H9Cl2N3 released by employ-

ing the following method.

Solvent—Dissolve 2.04 g of monobasic potassium phos-

phate and 2.88 g of 1-pentanesulfonic acid sodium 1-penta-

nesulfonate in 300 mL of water. Adjust with phosphoric

acid to a pH of 3.5.

Mobile phase—Prepare a filtered and degassed mixture of

Solvent and methanol (26 : 14). Make adjustments if neces-

sary (see System Suitability under Chromatography h621i).

Use a filtered and degassed 0.1% solution of triethylamine

in a mixture of water and methanol (70 : 30), and adjust with

phosphoric acid to a pH of 6.0+ 0.2. Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

* A suitable cellulose membrane is available as Cuprophan
80M, from Membrana GmbH, Oehder Strasse 28, D-42289,
Wuppertal, Germany, fax number +49 02 02 60 57 15.
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Test solution—At each of the test times, withdraw a 10-

mL aliquot of the solution from each container.

Standard solution—Prepare a solution of USP Clonidine

Hydrochloride RS in 0.001M phosphoric acid having a

known concentration of clonidine similar to that of the Test

solution.

System suitability solution—Prepare a solution of USP

Clonidine Hydrochloride RS in 0.001M phosphoric acid

having a known concentration of about 10 mg per mL.

Standard solutions—Prepare a minimum of four standard

solutions of USP Clonidine Hydrochloride RS in 0.001M

phosphoric acid having known concentrations of clonidine

similar to those of the Test solutions.

Test solutions—At the end of each release interval, allow

the beakers to cool to room temperature, and make up for

evaporative Medium losses by adding Medium to obtain

the original weight. Mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm 220-

nm detector and a 4.0-mm 6 30-cm 4.6-mm6 15-cm col-

umn that contains packing L1. The flow rate is about 1.5 mL

per minute. Chromatograph the System suitability solution,

and record the peak responses as directed for Procedure: the

tailing factor is not more than 2 2.0; the capacity factor is not

less than 0.5; the column efficiency is not less than 2000 the-

oretical plates; and the relative standard deviation for repli-

cate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL 25 mL) of filtered portions of the Standard solution

and the Test solution into the chromatograph, record the

chromatograms, and measure the responses for the major

peaks. Construct a standard curve of concentration (mg per

mL) of clonidine in the Standard solutions versus peak area

by linear regression analysis. The correlation coefficient is

not less than 0.995. Calculate the release rate of clonidine by

the formula:

CV/TA,

in which C is the concentration, mg per mL, of clonidine in

the sample obtained from the standard curve; V is the vo-

lume, in mL, of the Medium; T is the time, in hours; and

A is the area, in cm2, of the transdermal system.

Tolerances—The amount of C9H9Cl2N3 released,as a per-

centage of the labeled amount of the dose absorbed in vivo,

as mg per hour per cm2, at the times specified conforms to

Acceptance Table 4.

Time (hours) Amount dissolved

8 between 28% and 68%

96 between 116% and 288%

168 between 170% and 357%

Time (hours) Amount dissolved (mg/h-

cm2)

8 between 7.5 and 16.0

24 between 1.5 and 6.0

96 between 1.5 and 4.6

168 between 1.5 and 3.3

The amount of C9H9Cl2N3 released, as a percentage of the

labeled amount of the dose absorbed in vivo, as mg per hour

per cm2, at the times specified conforms to Acceptance Table

4. The release rate of C9H9Cl2N3 from the Transdermal Sys-

tem, expressed as mg per hour per cm2 at the times specified,

conforms to Acceptance Table 4.

Pharmacopeial Forum
816 IN-PROCESS REVISION Vol. 30(3) [May–June 2004]

#2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Time

(hours)

Time for sampling

(hours)

Amount dissolved Re-

lease rate (mg/h/cm2)

0–8 8 between 7.5 and 16.0

8–24 24 between 1.5 and 4.6

24–96 96 between 1.5 and 4.6

96–168 168 between 1.5 and 3.3

Chromatographic purity—Related compounds—

Buffer solution—Dissolve 2.0 g of sodium 1-pentanesul-

fonate, 13.61 g of monobasic potassium phosphate, and 2

mL of triethylamine in about 1000 mL of water in a 2-liter

volumetric flask, adjust with phosphoric acid to a pH of

4.0+ 0.1, dilute with water to volume, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (1 : 1), and, if necessary, ad-

just with phosphoric acid to a pH of 4.5+ 0.1. Make adjust-

ments if necessary (see System Suitabil i ty under

Chromatography h621i).

Diluent 1—Dissolve 1 mL of triethylamine in about 800

mL of water in a 1-liter volumetric flask, adjust with phos-

phoric acid to a pH of 10.0+ 0.1, dilute with water to vo-

lume, and mix. Transfer this solution to a 2-liter volumetric

flask, dilute with acetonitrile to volume, and mix.

Diluent 2—Dissolve 1 mL of triethylamine and 4.36 g of

dibasic potassium phosphate in about 800 mL of water in a

1-liter volumetric flask, adjust with phosphoric acid to a pH

of 10.0+ 0.1, dilute with water to volume, and mix. Trans-

fer this solution to a 2-liter volumetric flask, dilute with acet-

onitrile to volume, and mix.

Standard solution—Dissolve an accurately weighed

quantity of USP Clonidine Hydrochloride RS in Diluent 1

to obtain a solution having a known concentration of about

0.1 mg per mL. Dilute an accurately measured volume of

this solution quantitatively with Diluent 2 to obtain a solu-

tion having a known concentration of about 16.2 mg of USP

Clonidine Hydrochloride RS per mL (equivalent to about

14.0 mg of clonidine per mL).

Test solution—Carefully peel the release liner from each

Transdermal System, and place a number of Transdermal

Systems, equivalent to about 15 mg of clonidine, into a

150-mL polytef-lined screw-cap tube. Add 30 mL of n-hep-

tane, cap, and mix on a vortex mixer for 2 minutes. Allow to

stand for about 3 hours, but every 30 minutes during this

period mix on a vortex mixer until the Transdermal Systems

are delaminated. Add 0.3 mL of methanol and 45 mL of

0.01N sulfuric acid, shake for at least 2 minutes, and cen-

trifuge. Retain the n-heptane layer, and transfer the aqueous

supernatant layer to a second 150-mL polytef-lined screw-

cap tube. Add 9 mL of ammonium hydroxide to the aqueous

supernatant layer, and mix. Extract the n-heptane layer with

an additional 45 mL of 0.01N sulfuric acid for at least 2

minutes, and combine this aqueous supernatant layer with

the first aqueous layer in the 150-mL polytef-lined screw-

cap tube. [NOTE—The total length of time of extraction with

0.01N sulfuric acid should not exceed 1 hour to avoid de-

gradation of any related impurity that may be present.] Ex-

tract the aqueous layer by shaking vigorously for 2 minutes

with each of two 30-mL portions of chloroform, collecting

the chloroform extracts in a 150-mL polytef-lined screw-cap

tube. Evaporate the chloroform extracts under nitrogen to

dryness, and dissolve the residue in 15.0 mL of Diluent 2.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L10. The flow rate is about 1 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the column efficiency is not less
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than 4000 theoretical plates; the tailing factor is not more

than 1.5; and the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of each impurity in

the Transdermal Systems taken by the formula:

(230.10/266.56)(1.5C/NL)(rU / rS),

in which 230.10 and 266.56 are the molecular weights of

clonidine and clonidine hydrochloride, respectively; C is

the concentration, in mg per mL, of USP Clonidine Hydro-

chloride RS in the Standard solution; N is the number of

Transdermal Systems taken to prepare the Test solution; L

is the labeled amount, in mg, of clonidine in each Transder-

mal System taken; rU is the peak response for each impurity

obtained from the Test solution; and rS is the clonidine peak

response obtained from the Standard solution: not more

than 1.4% of total impurities is found. not more than

1.4% of any impurity is found, and not more than 2.4% of

total impurities is found.

Mobile phase, Diluent, System suitability solution, and

Chromatographic system—Proceed as directed in the Assay.

Standard solution—Dissolve an accurately weighed

quantity of USP Clonidine Related Compound B RS in tet-

rahydrofuran, and dilute quantitatively, and stepwise if ne-

cessary, to obtain a solution having a known concentration

of about 1 mg per mL. Prepare a minimum of four Standard

solutions in Diluent that bracket the expected clonidine re-

lated compound B concentration in the sample. The stan-

dard concentrations should be within the range of 0.2 to

10.0 mg per mL. [NOTE—Standard solutions are stable for

up to 2 days if stored at 48.]

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Procedure—Separately inject equal volumes (about 25

mL) of at least three Standard solutions that will bracket

the expected sample concentration range and the Test solu-

tion into the chromatograph, record the chromatograms, and

measure the responses for the clonidine related compound

B. Calculate the peak response ratios of the analyte, and plot

the results. Determine the linear regression equation of the

standards by the mean-square method, and record the linear

regression equation and the correlation coefficient; it should

be not less than 0.995. Determine the concentration of the

clonidine related compound B. Calculate the amount, in

mg per cm2, of the clonidine related compound B in the por-

tion of the Transdermal System taken by the formula:

CV/A,

in which C is the concentration of clonidine related com-

pound B, in mg per mL, obtained from the linear regression

analysis; V is the volume of the Test solution in mL; and A is

the area of the sample system in cm2. Not more than 10.0 mg

per cm2 of clonidine related compound B is found.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

sodium 1-pentanesulfonate and methanol (63 : 36). Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Clonidine Hydrochloride RS in 0.01N sul-

furic acid, and dilute quantitatively, and stepwise if neces-

sary, with 0.01N sulfuric acid to obtain a solution having

a known concentration of about 46 mg per mL. 0.046T per

mL (equivalent to about 0.040T of clonidine per mL), T

being the total amount, in mg, of clonidine in each Transder-

mal System.
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Assay preparation—Carefully peel the release liner from

1 Transdermal System, and cut the Transdermal System into

segments. Quantitatively transfer the segments into an ap-

propriate polytef-lined screw-cap centrifuge tube, add 10

mL of 0.01N sulfuric acid saturated with n-heptane, accu-

rately measured, cap, and heat to 608 for 3 hours. Add 10

mL of n-heptane, cap, shake vigorously for 1 minute, and

heat to 608 for about 16 hours. Allow the solution to cool

to room temperature, add 15 mL of 0.01N sulfuric acid sa-

turated with n-heptane, cap, and mix in a vortex mixer for

about 2 minutes. Allow to separate, and filter the aqueous

layer. [NOTE—If backing membrane has not delaminated, re-

peat with a new Transdermal System.] Use the aqueous

layer as the Assay preparation.

Chromatographic system(see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor, a 3.9-mm 6 2-cm guard column that contains packing

L2, and a 3.9-mm 6 30-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute. Chromato-

graph the Standard preparation, and record the peak re-

sponses as directed forProcedure: the tailing factor is not

more than 2.0; and the relative standard deviation for repli-

cate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of clonidine (C9H9Cl2N3) in the Transdermal

System taken by the formula:

21.58C(rU / rS),

(230.10/266.56)(25C)(rU / rS),

in which 230.10 and 266.56 are the molecular weights of

clonidine and clonidine hydrochloride, respectively; C is

the concentration, in mg per mL, of USP Clonidine Hydro-

chloride RS in the Standard preparation; and rU and rS are

the peak responses obtained from theAssay preparation and

the Standard preparation,respectively.

Mobile phase—Dissolve 4 mL of triethylamine in 1.6 L of

water, and adjust with phosphoric acid to a pH of 3.0. Add

2.4 L of acetonitrile, stir the solution for 30 minutes, filter,

and degas. Make adjustments if necessary (see System Suit-

ability under Chromatography h621i).

Diluent—Prepare a mixture of tetrahydrofuran and metha-

nol (1 : 1).

System suitability solution—Dissolve an accurately

weighed quantity of USP Clonidine RS and USP Clonidine

Related Compound B RS in Diluent to obtain a solution

having known concentrations of about 250 mg per mL and

10 mg per mL, respectively.

Standard preparation—Dissolve a suitable amount, accu-

rately weighed, of USP Clonidine Hydrochloride RS in tet-

rahydrofuran to obtain a solution having a known

concentration of about 1 mg per mL. Prepare a minimum

of four Standard preparations inDiluent that bracket the ex-

pected clonidine concentration in the sample. The standard

concentrations should be within the range of 50 to 300 mg

per mL. [NOTE—Standard preparations are stable for up to

2 days if stored at 48.]

Assay preparation—Remove each Transdermal System

from its package, discard the release liner from each system,

and transfer into a 50-mL centrifuge tube with a Teflon-lined

screw cap. Add the appropriate volume of tetrahydrofuran

indicated below. Vigorously mix on a vortex mixer until

the systems are washed down and fully submerged in the

tetrahydrofuran. Let the systems soak in tetrahydrofuran

for about 5 minutes, and mix on a vortex mixer until the sys-
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tems are completely delaminated. Allow the systems to re-

main submerged for an additional 60 minutes, and mix

using a vortex mixer every 30 minutes. Add methanol in a

volume equal to the volume of tetrahydrofuran, and mix

vigorously on a vortex mixer. The solution turns milky.

Centrifuge for ten minutes at 2000 rpm. Use the supernatant

as the Assay preparation.

For systems containing about 2.5 mg

of clonidine

7.0 mL

For systems containing about 5.0 mg

of clonidine

14.0 mL

For systems containing about 7.5 mg

of clonidine

21.0 mL

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a detector cap-

able of measuring at 210 nm and 242 nm, and a 4.6-mm 6

15-cm column that contains packing L10. The flow rate is

about 1 mL per minute. The detector is programmed initially

to 242 nm and 210 nm after the elution of the clonidine peak

but prior to the elution of the clonidine related compound B.

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention time is 1.0 for clonidine and 1.5 for clonidine re-

lated compound B; the resolution, R, between clonidine and

clonidine related compound B is not less than 2.0; the capa-

city factor, k ’, is not less than 0.6 for clonidine; the tailing

factor for both clonidine and clonidine related compound B

is not more than 3.0; and the relative standard deviation of

the clonidine peak area for replicate injections is not more

than 2.0%.

Procedure—Separately inject equal volumes (about 25

mL) of at least three Standard preparations that will bracket

the expected sample concentration range and the Assay pre-

paration into the chromatograph, record the chromato-

grams, and measure the responses for the clonidine.

Calculate the peak response ratios of the analyte and plot

the results. Determine the linear regression equation of the

standards by the mean-square method, and record the linear

regression equation and the correlation coefficient; it should

be not less than 0.995. Calculate the amount, in mg, of

C9H9Cl2N3 in the Transdermal System taken by the formula:

CV/1000,

in which C is the concentration of clonidine, in mg per mL,

obtained from the linear regression analysis; and V is the

volume of the Assay preparation in mL per sample

system.&1S (USP28)

BRIEFING

Clopidogrel Tablets. Because there is no existing USP mono-
graph for this dosage form, a new monograph is being proposed.
The liquid chromatographic procedures in the test for Related
compounds and in the Assay are based on analyses performed with
a 4.6-mm 6 15-cm Ultron ES-OVM column that contains 5-mm
packing L## (see Chromatography h621i). The typical retention
time for clopidogrel is about 4.6 minutes.

(PA5: A. Wilk; BPC: M. Marques) RTS—36201-3; 40048-2
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Add the following:

&Clopidogrel Tablets

» Clopidogrel Tablets contain Clopidogrel Bisul-

fate equivalent to not less than 90.0 percent and

not more than 110.0 percent of the labeled amount

of clopidogrel (C16H16ClNO2S).

Packaging and storage—Preserve in well-closed contain-

ers, and store at controlled room temperature.

USP Reference standards h11i—USP Clopidogrel Bisul-

fate RS. USP Clopidogrel Related Compound A RS. USP

Clopidogrel Related Compound B RS. USP Clopidogrel Re-

lated Compound C RS.

Identification—

A: Ultraviolet Absorption h197Ui—

Spectral range: 250 to 300 nm.

Solution: Use the test solution prepared as directed in

the test for Uniformity of dosage units.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Dissolution h711i—

Medium: pH 2.0 hydrochloric acid buffer (see Buffer

solutions under Reagents, Indicators, and Solutions); 1000

mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Standard solution—Dissolve an accurately weighed

quantity of USP Clopidogrel RS in 20.0 mL of methanol,

and dilute quantitatively, and stepwise if necessary, with

Medium to obtain a solution having a known concentration

corresponding to that of the solution under test.

Procedure—Determine the amount of C16H16ClNO2S dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 240 nm on filtered portions

of the solution under test in comparison with the Standard

solution.

Tolerances—Not less than 80% (Q) of the labeled amount

of C16H16ClNO2S is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Procedure for content uniformity—Using a suitable volu-

metric flask, place 1 Tablet in 50.0 mL of 0.1N hydrochloric

acid. Sonicate for 5 minutes, and cool. Quantitatively trans-

fer 5.0 mL of this solution to the flask, and dilute with 0.1 N

hydrochloric acid to 50.0 mL. Pass a portion of the solution

through a suitable filter having a 0.45-mm or finer porosity,

discarding the first 5 mL. Determine the amount of clopido-

grel by employing UVabsorption at the wavelength of max-

imum absorbance at about 270 nm, in comparison with a

Standard solution having a known concentration of USP

Clopidogrel Bisulfate RS in 0.1 N hydrochloric acid.

Related compounds—

Phosphate buffer and Mobile phase—Prepare as directed

in the Assay under Clopidogrel Bisulfate.

System suitability solution—Dissolve accurately weighed

quantities of USP Clopidogrel Bisulfate RS, USP Clopido-

grel Related Compound A RS, USP Clopidogrel Related

Compound B RS, and USP Clopidogrel Related Compound

C RS in methanol. Dilute quantitatively, and stepwise if ne-

cessary, with Mobile phase to obtain a solution having con-

centrations of about 1 mg per mL, 1 mg per mL, 2 mg per mL

and 3 mg per mL, respectively.

Standard solution—Dissolve accurately weighed quanti-

ties of USP Clopidogrel Related Compound A RS and

USP Clopidogrel Related Compound C RS in methanol. Di-
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lute quantitatively, and stepwise if necessary, with Mobile

phase to obtain a solution having known concentrations of

about 1 mg per mL and 5 mg per mL, respectively.

Test solution—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the pow-

der, equivalent to about 75 mg of clopidogrel, to a 200-mL

volumetric flask, add 5 mL of methanol, dilute with Mobile

phase to volume, and mix. Let it stand for 10 minutes, and

mix. Pass a portion of this solution through a filter having a

0.45-mm or finer porosity, and use the filtrate after discard-

ing the first 5 mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and 4.6-mm 6 15-cm column that contains packing

L##. The flow rate is about 1.0 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the resolution, R, be-

tween clopidogrel and each of the two enantiomers of clo-

pidogrel related compound B is not less than 2.5. [NOTE—

The relative retention times are about 0.5 for clopidogrel re-

lated compound A, 0.8 and 1.2 for the two enantiomers of

clopidogrel related compound B, 1.0 for clopidogrel, and

2.0 for clopidogrel related compound C]. Chromatograph

the Standard solution, and record the peak responses as di-

rected for Procedure: the relative standard deviation for re-

plicate injections is not more than 15%.

Procedure—Inject equal volumes (about 10 mL) of the

Standard solution and Test solution into the chromatograph,

record the chromatograms, and measure the peak responses.

Calculate the percentage of related compounds in the por-

tion of Tablets taken by the formula:

20(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of the appro-

priate USP Reference Standard in the Standard solution; W

is the weight, in mg, of clopidogrel in the portion of Tablets

used to prepare the Test solution based on the labeled quan-

tity of clopidogrel per Tablet, Tablet weight, and the weight

of the portion of Tablets used; and rU and rS are the peak

responses of the corresponding related compounds obtained

from the Test solution and the Standard solution, respec-

tively: not more than 0.2% of clopidogrel related compound

A is found, not more than 1.0% of clopidogrel related com-

pound C is found, not more than 0.2% of any other single

impurity (excluding clopidogrel related compound B) is

found, and not more than 1.2% of total impurities (exclud-

ing clopidogrel related compound B) is found.

Assay—

Phosphate buffer, Mobile phase, System suitability solu-

tion, Standard stock solution, Standard preparation, and

Chromatographic system—Proceed as directed in the Assay

under Clopidogrel Bisulfate.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 100 mg of clopidogrel bi-

sulfate, to a 100-mL volumetric flask, and add 50 mL of

methanol. Sonicate for 5 minutes, and stir with a magnetic

stirrer for 30 minutes. Dilute with methanol to volume, and

mix. Transfer 5.0 mL of this solution to the flask, dilute with

methanol to 50.0 mL, and mix. Pass a portion of this solu-

tion through a filter having a 0.45-mm or finer porosity, and

use the filtrate after discarding the first 5 mL.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the analyte peaks. Calculate the
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quantity, in mg, of clopidogrel (C16H16ClNO2S) in the portion of

Tablets taken by the formula:

1000(321.82/419.90)C(rU / rS),

in which 321.82 is the molecular weight of clopidogrel;

419.90 is the molecular weight of clopidogrel bisulfate; C

is the concentration, in mg per mL, of USP Clopidogrel Bi-

sulfate RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Desogestrel and Ethinyl Estradiol Tablets, page 1448 of PF
29(5) [Sept.–Oct. 2003]. It is proposed to add a second test to
the Dissolution test because FDA has approved a new generic pro-
duct that is bioequivalent to the Reference Listed Drug but, due to
differences in the formulation, requires a new dissolution test.

(BPC: M. Marques) RTS—40002-3

Add the following:

&Desogestrel and Ethinyl Estradiol
Tablets

» Desogestrel and Ethinyl Estradiol Tablets con-

tain not less than 90.0 percent and not more than

110.0 percent of the labeled amounts of desoges-

trel (C22H30O) and ethinyl estradiol (C20H24O2).

Packaging and storage—Preserve in well-closed contain-

ers.

Labeling—When more than one Dissolution test is given,

the labeling states the Dissolution test used only if Test 1

is not used.

USP Reference standards h11i—USP Desogestrel RS.

USP Desogestrel Related Compound B RS. USP Desoges-

trel Related Compound C RS. USP Ethinyl Estradiol RS.

USP Ethinyl Estradiol Related Compound A RS.

Thin-layer chromatographic identification test h201i—

Adsorbent: octadecylsilanized chromatographic silica

gel mixture.

Test solution—Transfer a quantity of finely ground Ta-

blets, equivalent to about 2.4 mg of desogestrel, to a stop-

pered 10-mL centrifuge tube, add 4.8 mL of acetone, and

shake vigorously for 1 minute. Centrifuge for 5 minutes,

and transfer 2.7 mL of the clear supernatant into a suitable

container, protected from light. Evaporate to dryness in a

hood using nitrogen at room temperature, and dissolve the

residue so obtained in 0.45 mL of methylene chloride. 0.25

mL of a mixture of hexanes, methanol, and isopropyl alco-

hol (90 : 15 : 5).

Standard solutions—Prepare separate solutions in methy-

lene chloride, a mixture of hexanes, methanol, and isopropyl

alcohol (90 : 15 : 5) to contain about 2 3 mg of USP Deso-

gestrel RS per mL and 0.5 0.6 mg of USP Ethinyl Estradiol

RS per mL.

Application volume: 1 10 mL.

Developing solvent system: a mixture of toluene and

ethyl acetate (80 : 20).

Procedure—Proceed as directed in the chapter. Spray the

plate with a solution of sulfuric acid in alcohol (1 in 50), and

dry at 1108 for 5 to 10 minutes. Visualize the spots under

long-wavelength UV light: ethinyl estradiol and desogestrel

exhibit RFvalues of about 0.30 and 0.58, respectively.
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Test solution—Transfer 25 Tablets to a suitable container,

add 50 mL of water, and sonicate until the Tablets disinte-

grate (if necessary, remove any coating with water before

sonication). Place the sample in a separatory funnel, add

25 mL of ether, and shake well to extract the actives. Using

a glass pipet, transfer the ether layer to a clean beaker, and

evaporate to about 10 mL.

Standard solution—Dissolve a quantity of USP Desoges-

trel RS and USP Ethinyl Estradiol RS in methanol to obtain

a solution containing about 0.15 mg per mL and 0.03 mg per

mL, respectively.

Application volume: 30 mL.

Developing solvent system: a mixture of chloroform

and alcohol (96 : 4).

Procedure—Proceed as directed in the chapter, and then

air-dry. Spray the plate with a mixture of methanol and sul-

furic acid (50 : 50), place in an oven at 1058 for about five

minutes, and examine the plate: meets the requirements.

Dissolution h711i—

TEST 1—

Medium: 0.05% sodium lauryl sulfate dodecyl sodium

sulfate sodium lauryl sulfate with an assay content of not

less than 95%; 500 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Determine the amounts of desogestrel (C22H30O) and ethi-

nyl estradiol (C20H24O2) dissolved by employing the follow-

ing method.

Diluent, Solution A, Solution B, and Mobile phase—Pro-

ceed as directed in the Assay.

Standard solution—Dissolve accurately weighed quanti-

ties of USP Desogestrel RS and USP Ethinyl Estradiol

RS, and dilute quantitatively, and stepwise if necessary, with

Dissolution Medium to obtain a solution having known con-

centrations equivalent to the expected concentrations of the

solution under test. [NOTE—Avolume of acetonitrile Diluent

not exceeding 6% of the final total volume of the Standard

solutionmay be used to dissolve USP Desogestrel RS, and a

volume of a mixture of methanol and water (90 : 10) Diluent

not exceeding 4% of the final total volume of the Standard

solutionmay be used to dissolve USP Ethinyl Estradiol RS.]

Chromatographic system—Proceed as directed in the As-

say. To evaluate the system suitability requirements, use the

Standard preparation prepared as directed in the Assay.

Procedure—Separately inject equal volumes (about 200

mL) of the Standard solution and a filtered centrifuged por-

tion of the solution under test into the chromatograph, re-

cord the chromatograms, and measure the responses for

the major peaks. Calculate the quantities of desogestrel

(C22H30O) and ethinyl estradiol (C20H24O2) dissolved by

comparison with the corresponding peak responses obtained

from the Standard solution and the solution under test.

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and 20 mM potassium phosphate buffer, pH 6.0

(50 : 50). Make adjustments if necessary (see System Suit-

ability under Chromatography h621i).

Desogestrel standard stock solution—Dissolve an accu-

rately weighed quantity of USP Desogestrel RS in metha-

nol, and dilute quantitatively, and stepwise if necessary,

with methanol to obtain a solution having a known concen-

tration of about 0.25 mg per mL.

Ethinyl estradiol standard stock solution—Dissolve an

accurately weighed quantity of USP Ethinyl Estradiol RS

in methanol, and dilute quantitatively, and stepwise if neces-

sary, with methanol to obtain a solution having a known

concentration of about 0.25 mg per mL.
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Desogestrel diluted standard solution—Transfer 1.0 mL

of Desogestrel standard stock solution to a 50-mL volu-

metric flask. Dilute with Dissolution Medium to volume,

and mix. This solution contains about 0.005 mg per mL

of USP Desogestrel RS.

Ethinyl estradiol diluted standard solution—Transfer 1.0

mL of Ethinyl estradiol standard stock solution to a 50-mL

volumetric flask. Dilute with Dissolution Medium to vo-

lume, and mix. This solution contains about 0.005 mg per

mL of USP Ethinyl Estradiol RS.

Standard solution—Dilute quantitative portions of Deso-

gestrel diluted standard solution and Ethinyl estradiol di-

luted standard solution with Dissolution Medium to obtain

a solution containing about 0.3 mg per mL and 0.06 mg per

mL of USP Desogestrel RS and USP Ethinyl Estradiol RS,

respectively.

Test solution—Centrifuge a portion of the dissolution

sample, and use the clear supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor (for desogestrel analysis), a spectrofluorometric detector

(for ethinyl estradiol analysis) with an excitation wave-

length of 285 nm and an emission wavelength of 310 nm;

a 4.6-mm 6 15-cm column that contains packing L11; and

a 4.6-mm 6 12.5-mm guard column that also contains

packing L11. The flow rate is about 2 mL per minute. Chro-

matograph the Standard solution, and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 0.2 for ethinyl estradiol and 1.0 for desoges-

trel, and the relative standard deviation is not more than

3.0%.

Procedure—Separately inject equal volumes (about 200

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the percentage of

C22H30O and C20H24O2 dissolved by the formula:

(0.05C)(100/K)(rU / rS),

in which C is the concentration, in mg per mL, of USP Des-

ogestrel RS or USP Ethinyl Estradiol RS in the Standard

solution; K is the labeled amount, in mg per Tablet, of

C22H30O or C20H24O2; and rU and rS are the peak responses

for desogestrel or ethinyl estradiol obtained from the Test

solution and the Standard solution, respectively.

Tolerances—Not less than 80% (Q) of each of the labeled

amounts of C22H30O and C20H24O2 is dissolved in 30 min-

utes.

TEST 2—If the product complies with this test, the labeling

indicates that it meets USP Dissolution Test 2.

Medium: 0.3% sodium lauryl sulfate; 500 mL.

Apparatus 2: 100 rpm.

Time: 30 minutes.

Determine the amounts of desogestrel (C22H30O) and ethi-

nyl estradiol (C20H24O2) dissolved by the chromatographic

method used in Test 1.

Tolerances—Not less than 80% (Q) of each of the labeled

amounts of (C22H30O) and (C20H24O2) is dissolved in 30

minutes.

Uniformity of dosage units h905i: meet the require-

ments for Content Uniformity with respect to desogestrel

and to ethinyl estradiol.

Loss on drying h731i—Powder 20 40 40 Tablets, and dry

the portion at 1058 for 3 hours: it loses not more than 4.0%

of its weight.
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Water, Method Ic h921i: not more than 5.4%, using 35

mg of ground Tablets heated at 1708. not more than 5.4%

using a portion of the Tablet containing about 35 mg and

a suitable evaporation technique that releases the water by

heating the specimen in a stream of dry inert gas, this gas

then being passed into the cell.

Related compounds—

Diluent, Solution A, Solution B, Mobile phase, Desoges-

trel standard stock solution, and Ethinyl estradiol standard

stock solution—Prepare as directed in the Assay.

Related compounds standard stock solution—Separately

dissolve accurately weighed quantities of USP Ethinyl Es-

tradiol Related Compound A RS, USP Desogestrel Related

Compound B RS, and USP Desogestrel Related Compound

C RS in Diluent, and dilute quantitatively, and stepwise if

necessary, with Diluent to obtain a solution having a known

concentrations of about 0.006 mg per mL, 0.00375 mg per

mL, and 0.00375 mg per mL, respectively. concentration of

about 50% relative to the expected concentration of ethinyl

estradiol and desogestrel in the Test solution.

Standard solution—Transfer 5.0 mL of Ethinyl estradiol

standard stock solution and 2.0 mL of Related compounds

standard stock solution to a 100-mL volumetric flask, add

an accurately measured volume of Desogestrel standard

stock solution to obtain a final solution having a concentra-

tion, in mg per mL, corresponding to the expected concen-

tration of desogestrel in the Test solution. Dilute with

Diluent to volume, and mix. Transfer 2.0 mL of Related

compounds standard stock solution and an accurately mea-

sured volume each of Ethinyl estradiol standard stock solu-

tion and Desogestrel standard stock solution to a 100-mL

volumetric flask to obtain a final solution having an accu-

rately known concentration in mg per mL, corresponding

approximately to the expected concentration of desogestrel

and ethinyl estradiol in the Test solution.Dilute with Diluent

to volume, and mix.

Test solution—Use the Assay preparation.

Chromatographic system—Prepare as directed in the As-

say. [NOTE—The related compounds A and C Ethinyl estra-

diol related compound A and desogestrel related compound

C are monitored using a wavelength of 230 250 nm, and all

other compounds are monitored at 210 205 nm.] Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the column efficiency determined

from the ethinyl estradiol peak is not less than 2500 theore-

tical plates; the tailing factor for the ethinyl estradiol peak is

between 0.9 and 1.5; and the relative standard deviation for

replicate injections determined from the desogestrel and

ethinyl estradiol peaks is not more than 2.0%, and not more

than 5.0% determined from the peaks for each related com-

pound.

Procedure—Separately inject equal volumes (about 25

200 mL) of the Standard solution and the Test solution into

the chromatograph, record the chromatograms, and measure

the peak heights areas responses for ethinyl estradiol related

compound A, desogestrel related compound B, and deso-

gestrel related compound C. disregarding the peak, if any,

with a retention time of about 12 minutes. Calculate the per-

centage of ethinyl estradiol related compound A in the por-

tion of Tablets taken by the formula:

4166.6C(ri / rS),

200(C/L)(ri / rS),
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in which C is the concentration, in mg per mL, of USP Ethi-

nyl Estradiol Related Compound A RS in the Standard so-

lution; L is the labeled amount, in mg, of ethinyl estradiol in

each Tablet; and ri and rS are the peak heights areas re-

sponses for ethinyl estradiol related compound A obtained

from the Test solution and the Standard solution, respec-

tively: not more than 0.5% 2.0% of ethinyl estradiol related

compound A is found. Calculate the percentages of desoges-

trel related compound B and desogestrel related compound

C in the portion of Tablets taken by the formula:

666.6C(ri / rS),

200(C/L)(ri / rS),

in which C is the concentration, in mg per mL, of USP Des-

ogestrel Related Compound B RS or USP Desogestrel Re-

lated Compound C RS in the Standard solution; L is the

labeled amount, in mg, of desogestrel in each Tablet; and

ri and rS are the peak heights areas responses for desogestrel

related compound B or desogestrel related compound C, as

appropriate, obtained from the Test solution and the Stan-

dard solution, respectively: not more than 0.5% each

2.0% of desogestrel related compound B is found; not more

than 3.0% of desogestrel related compound C is found; and

not more than 2.0% 5.0% of total related compounds is

found.

Solution A—Prepare a mixture of acetonitrile and 20 mM

potassium phosphate buffer, pH 6.0 (50 : 50).

Solution B—Prepare a mixture of acetonitrile and 20 mM

potassium phosphate buffer, pH 6.0 (80 : 20).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Diluent—Prepare a mixture of acetonitrile and water

(50 : 50).

Desogestrel standard stock solution—Dissolve an accu-

rately weighed quantity of USP Desogestrel RS in metha-

nol, and dilute quantitatively, and stepwise if necessary,

with methanol to obtain a solution having a known concen-

tration of about 0.3 mg per mL.

Ethinyl estradiol standard stock solution—Dissolve an

accurately weighed quantity of USP Ethinyl Estradiol RS

in methanol, and dilute quantitatively, and stepwise if neces-

sary, with methanol to obtain a solution having a known

concentration of about 0.3 mg per mL.

Standard solution—Dilute quantitative portions of Deso-

gestrel standard stock solution and Ethinyl estradiol stan-

dard stock solution with Diluent to obtain a solution

containing about 0.6 mg per mL and 0.12 mg per mL of

USP Desogestrel RS and USP Ethinyl Estradiol RS, respec-

tively.

Test solution 1—Transfer 20 Tablets to a 200-mL volu-

metric flask. Add about 120 mL of Diluent, and shake for

about 30 minutes. Dilute with Diluent to volume, and

mix. Centrifuge a portion of the dissolution sample, and

use the clear supernatant.

Test solution 2—Dilute a portion of Test solution 1 with

Diluent to obtain a solution containing about 0.6 mg per

mL of ethinyl estradiol.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a programmable

variable wavelength UV detector and a spectrofluorometric

detector with an excitation wavelength of 285 nm and an

emission wavelength of 310 nm; a 4.6-mm 6 15-cm col-

umn that contains packing L11; and a 4.6-mm 6 12.5-

mm guard column that also contains packing L11. The chro-

matograph is programmed as follows.

Pharmacopeial Forum
Vol. 30(3) [May–June 2004] IN-PROCESS REVISION 827

#2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

UV Detector

(nm)

Flow Rate

(mL/min.)

0 100 0 equilibration 210 2

0–4 100 0 isocratic 210 2

4–10 100 0 isocratic 244 2

10–20 100 0 isocratic 210 2

20–25 0 100 linear gradient 210 2.5

25–30 0 100 isocratic 210 3

30–32 100 0 linear gradient 210 2

32–35 100 0 re-equilibration 210 2

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the relative retention

times are 0.18 for ethinyl estradiol and 1.0 for desogestrel;

the resolution, R, between ethinyl estradiol and desogestrel

is not less than 2.0; the tailing factor is not more than 2.0 for

ethinyl estradiol and desogestrel; and the relative standard

deviation for replicate injections is not more than 2.0%.

Procedure—Inject a volume (about 200 mL) of Test solu-

tion 2 into the chromatograph, record the chromatograms,

and measure the peak heights for the major peaks obtained

within 20 minutes. Calculate the percentage of 17b-ethinyl

estradiol in the portion of Tablets taken by the formula:

100(rU / rS),

in which rU is the height of any peak at a relative retention

time of 0.20; and rS is the peak height of ethinyl estradiol

obtained with the spectrofluorometric detector. Inject a vo-

lume (about 200 mL) of Test solution 1 into the chromato-

graph, record the chromatograms, and measure the peak

heights for the major peaks obtained within 20 minutes. Cal-

culate the percentage of estrone in the portion of Tablets ta-

ken by the formula:

100(rU / rS) – E,

in which rU is the height of any peak at a relative retention

time of 0.20; rS is the peak height of ethinyl estradiol ob-

tained with the UV detector at 210 nm; and E is the percen-

tage of 17b-ethinyl estradiol obtained in the Tablets.

Calculate the percentage of 3-ketodesogestrel in the portion

of Tablets taken by the formula:

100(1/F)(rU / rS),

in which rU is the height of any peak at a relative retention

time of 0.32 obtained with the UV detector at 244 nm; rS is

the peak height of desogestrel obtained with the UV detector

at 210 nm; and F is the relative response factor, equal to 4.1.

Calculate the percentage of any other impurity taken by the

formula:

100(ri / rS),
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in which ri is the height of any peak other than those men-

tioned above; and rS is the peak height of ethinyl estradiol

obtained with the UV detector. Any peak below 0.1% is not

considered. Not more than 0.5% of ethinyl estradiol impu-

rities is found; not more than 0.5% of desogestrel impurities

is found; and not more than 2.0% of total impurities is

found.

Assay—

Diluent—Prepare a mixture of acetonitrile methanol and

water (4 : 1). (60 : 40).

Solution A—Use acetonitrile.

Solution B—Prepare a filtered and degassed mixture of

acetonitrile and water (1 : 1).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Desogestrel standard stock solution—Dissolve an accu-

rately weighed quantity of USP Desogestrel RS in Diluent

methanol to obtain a solution having a known concentration

of about 0.25 0.35 mg per mL.

Ethinyl estradiol standard stock solution—Dissolve an

accurately weighed quantity of USP Ethinyl Estradiol RS

in Diluent methanol to obtain a solution having a known

concentration of about 0.25 0.21 mg per mL.

Standard preparation—Transfer 5.0 mL of Ethinyl estra-

diol standard stock solution to a 100-mL volumetric flask,

and add an accurately measured volume of Desogestrel

standard stock solution to obtain a solution having a known

concentration, in mg per mL, corresponding to the expected

concentration of desogestrel in the Assay preparation. Di-

lute withDiluent to volume, and mix. Transfer an accurately

measured volume each of Ethinyl estradiol standard stock

solution and Desogestrel standard stock solution to a 100-

mL volumetric flask to obtain a final solution having an ac-

curately known concentration in mg per mL, corresponding

approximately to the expected concentration of desogestrel

and ethinyl estradiol in the Assay preparation. Dilute with

Diluent to volume, and mix.

Assay preparation—Transfer 10 14 10 Tablets to a 30-mL

50 mL stoppered centrifuge tube, add 20.0 30 mL of Dilu-

ent, and sonicate for 25 minutes with intermittent mixing on

a vortex mixer, until all Tablets have broken apart. Extract

for 30 minutes on a benchtop shaker. Centrifuge, and use the

clear supernatant. [NOTE—Retain a portion of this solution to

use as the Test solution in the test for Related compounds.]

Chromatographic system (see Chromatography h621i—

The liquid chromatograph is equipped with either a pro-

grammable variable wavelength detector or two separate de-

tectors capable of monitoring at 210 205 nm and at 230 250

230 nm and a 4.6-mm6 15-cm 25-cm column that contains

stable-bonded 5-mm packing L1. The flow rate is about 2 1.5

mL per minute, and the column temperature is maintained at

408. The chromatograph is programmed as follows. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the column efficiency

determined from the ethinyl estradiol peak is not less than

2500 theoretical plates; the tailing factor for the ethinyl es-

tradiol peak is between 0.9 and 1.5; and the relative standard

deviation for replicate injections is not more than 2.0%

1.5%, determined from the desogestrel and ethinyl estradiol

peaks.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–4.5 0 100 isocratic

0–12.0

4.5–4.6 0?100 100?0 linear gradient

12.0–12.1

4.6–10.7 100 0 isocratic

12.1–25.0
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Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

10.7–10.8 100?0 0?100 linear gradient

25.0–25.1

25.1–30.0 0 100 isocratic

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the peak areas at 210 205 nm. Separately calculate

the amounts, in mg, of desogestrel (C22H30O) and ethinyl es-

tradiol (C20H24O2) in the portion of Tablets taken by the for-

mula:

(LCS /CU)(rU / rS),

in which L is the labeled quantity, in mg, of the relevant ana-

lyte in each Tablet; CS is the concentration, in mg per mL, of

the appropriate USP Reference Standard in the Standard

preparation; CU is the concentration, in mg per mL, of the

corresponding analyte in the Assay preparation, based on

the labeled quantity per Tablet and the extent of dilution;

and rU and rS are the peak responses areas obtained from

the Assay preparation and the Standard preparation, re-

spectively.

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and 20 mM potassium phosphate buffer, pH 6.0

(50 : 50). Make adjustments if necessary (see System Suit-

ability under Chromatography h621i).

Diluent—Prepare a mixture of acetonitrile and water

(50 : 50).

Desogestrel standard stock solution—Dissolve an accu-

rately weighed quantity of USP Desogestrel RS in metha-

nol, and dilute quantitatively, and stepwise if necessary,

with methanol to obtain a solution having a known concen-

tration of about 0.3 mg per mL.

Ethinyl estradiol standard stock solution—Dissolve an

accurately weighed quantity of USP Ethinyl Estradiol RS

in methanol, and dilute quantitatively, and stepwise if neces-

sary, with methanol to obtain a solution having a known

concentration of about 0.3 mg per mL.

Standard preparation—Dilute appropriate aliquots of

Desogestrel standard stock solution and Ethinyl estradiol

standard stock solution with Diluent to obtain a solution

having a known concentration of about 0.6 mg per mL and

0.12 mg per mL of USP Desogestrel RS and USP Ethinyl

Estradiol RS, respectively.

Assay preparation—Transfer 20 Tablets into a 200-mL

volumetric flask. Add about 120 mL of Diluent, and shake

for about 30 minutes. Dilute with Diluent to volume, and

mix. Centrifuge a portion of the sample, and transfer an ac-

curately measured volume to a 50-mL volumetric flask to

obtain a final concentration of about 0.6 mg per mL of des-

ogestrel. Dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor (for desogestrel analysis), a spectrofluorometric detector

(for ethinyl estradiol analysis) with an excitation wave-

length of 285 nm and an emission wavelength of 310 nm;

a 4.6-mm 6 15-cm column that contains packing L11; and

a 4.6-mm 6 12.5-mm guard column that also contains

packing L11. The flow rate is about 2 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the relative retention
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times are about 0.2 for ethinyl estradiol and 1.0 for desoges-

trel; the tailing factor for both analytes is not more than 2.0;

and the relative standard deviation is not more than 2.0%.

Procedure—Separately inject equal volumes (about 200

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of desogestrel (C22H30O) and ethinyl estra-

diol (C20H24O2) in the portion of Tablets taken by the formu-

la:

(500C/V)(rU / rS),

in which C is the concentration, in mg per mL, of USP Des-

ogestrel RS or USP Ethinyl Estradiol RS in the Standard

preparation; V is the volume of the aliquot of solution taken

for the Assay preparation; and rU and rS are the peak re-

sponses for desogestrel or ethinyl estradiol obtained from

the Assay preparation and the Standard preparation, re-

spectively.&1S (USP28)

BRIEFING

Dextroamphetamine Sulfate, USP 27 page 576 and page 476
of PF 30(2) [Mar.–Apr. 2004]—See briefing under Amphetamine
Sulfate.

(PA3: S. Salado) RTS—39348-1

Change to read:

Identification—

A: Dissolve about 100 mg in 5 mL of water, add 5 mL of 1N
sodium hydroxide, cool to 108 to 158, add 1 mL of a mixture of 1
volume of benzoyl chloride and 2 volumes of anhydrous ethyl
ether, insert the stopper, and shake for 3 minutes. Filter the preci-

pitate, wash it with about 10 mL of cold water, and recrystallize it
from diluted alcohol: the crystals of the benzoyl derivative of dex-
troamphetamine so obtained, after being dried at 1058 for 1 hour,

&3 hours,&1S (USP28)

melt between 1558 and 1608.
B: A solution (1 in 10) responds to the tests for Sulfate h191i.

Change to read:

Chromatographic purity—
Diluent—Dilute 3.12 mL of phosphoric acid with water to 1000

mL.
Buffer solution—Dissolve 2.16 g of sodium 1-octanesulfonate in

1000 mL of water, and add 1.0 mL of 0.1% triethylamine solution
(v/v).

~

triethylamine.~USP28

Mix, and adjust with phosphoric acid to a pH of 2.5.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution, acetonitrile, and methanol (144 : 37 : 19). Make adjust-
ments if necessary (see System Suitability under Chromatography
h621i).
Standard stock solution—Dissolve an accurately weighed quan-

tity of USP Dextroamphetamine Sulfate RS in Diluent to obtain a
solution having a known concentration of about 0.3 mg per mL.
Standard solution—Dilute an accurately measured volume of

Standard stock solution in Diluent to obtain a solution having a
known concentration of about 0.003 mg per mL.
Test solution—Transfer about 30 mg of Dextroamphetamine

Sulfate, accurately weighed, to a 100-mL volumetric flask. Dis-
solve in 50 mL of Diluent, sonicate for 5 minutes, dilute with Di-
luent to volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 215-nm detector and a 4.6-
mm 6 15-cm column that contains 5-mm packing L1. The flow
rate is about 1 mL per minute. Chromatograph the Standard stock
solution, and record the peak responses as directed for Procedure:
the tailing factor is not more than 2.0; and the relative standard de-
viation for replicate injections is not more than 2.0%. Chromato-
graph the Test solution, and record the peak responses as directed
for Procedure: the resolution, R, between the dextroamphetamine
peak and any adjacent peak is not less than 1.5.
Procedure—Separately inject equal volumes (about 50 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the peak responses. Cal-
culate the percentage of each impurity in the portion of Dextroam-
phetamine Sulfate taken by the formula:

10,000(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Dextroam-
phetamine Sulfate RS in the Standard solution; W is the weight, in
mg, of Dextroamphetamine Sulfate taken to prepare the Test solu-
tion; ri is the peak response for each impurity obtained from the
Test solution; and rS is the peak response for amphetamine obtained
from the Standard solution: not more than 0.1% of any individual
impurity is found; and not more than 0.5% of total impurities is
found.
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BRIEFING

Diatrizoate Meglumine,USP 27 page 582 and page 1868 of PF
29(6) [Nov.–Dec. 2003]. In the test for Free aromatic amine, it is
proposed to replace the name of the reagent methyl sulfoxide with
its synonym dimethyl sulfoxide. The use of the name ‘‘dimethyl
sulfoxide’’ is being standardized throughout the USP–NF.

(BPC: M. Marques) RTS—41082-7

Change to read:

Packaging and storage—Preserve in well-closed containers.

&Store at 258, excursions permitted between 158 and

308.&2S (USP27)

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&2S (USP27)

Change to read:

USP Reference standards h11i—USP Diatrizoic Acid RS. USP
Diatrizoic Acid Related Compound A RS.

&USP Endotoxin RS.&2S (USP27)

Change to read:

Free aromatic amine—Transfer 1.0 g to a 50-mL volumetric
flask, and add 5 mL of water and 10 mL of 0.1 N sodium hy-
droxide. To a second 50-mL volumetric flask transfer 4 mL of
water, 10 mL of 0.1N sodium hydroxide, and 1.0 mL of a Standard
solution prepared by dissolving a suitable quantity of USP Diatri-
zoic Acid Related Compound A RS in 0.1N sodium hydroxide.
Use 0.2 mL of 0.1N sodium hydroxide for each 5.0 mg of Stan-
dard, and dilute with water to obtain a known concentration of 500
mg per mL. To a third 50-mL volumetric flask add 5 mL of water
and 10 mL of 0.1N sodium hydroxide to provide a blank.

Treat each flask as follows. Add 25 mL of methyl sulfoxide,

&dimethyl sulfoxide,&1S (USP28)

insert the stopper, and mix by swirling gently. Chill in an ice bath in
the dark for 5 minutes. [NOTE—In conducting the following steps,
keep the flasks in the ice bath and in the dark as much as possible
until all of the reagents have been added.] Add slowly 2 mL of
hydrochloric acid, mix, and allow to stand for 5 minutes. Add 2
mL of sodium nitrite solution (1 in 50), mix, and allow to stand
for 5 minutes. Add 1 mL of sulfamic acid solution (2 in 25), shake,
and allow to stand for 5 minutes. [Caution—Considerable pressure
is produced.] Add 2 mL of a 1 in 1000 solution of N-(1-naphthy-
l)ethylenediamine dihydrochloride in dilute propylene glycol (7 in
10), and mix.

Remove the flasks from the ice bath and from storage in the
dark, and allow to stand in a water bath at 228 to 258 for 10 min-
utes. Shake gently and occasionally during this period, releasing
the pressure by loosening the stopper. Dilute with water to volume,
and mix.

Within 5 minutes from the time of diluting the solutions in all
three flasks to 50 mL, concomitantly determine the absorbances
of the solution from the substance under test and the Standard so-
lution in 1-cm cells at the wavelength of maximum absorbance at
about 465 nm, with a suitable spectrophotometer, versus the pre-
pared blank. The absorbance of the solution from the Diatrizoate
Meglumine is not greater than that of the Standard solution
(0.05%).

Add the following:

&Other requirements—Where the label states that Dia-

trizoate Meglumine is sterile, it meets the requirements for

Sterility and Bacterial endotoxins under Diatrizoate Meglu-

mine Injection. Where the label states that Diatrizoate Me-

glumine must be subjected to further processing during the

preparation of injectable dosage forms, it meets the require-

ments for Bacterial endotoxins under Diatrizoate Meglu-

mine Injection.&2S (USP27)

BRIEFING

Dicyclomine Hydrochloride Capsules, USP 27 page 598 and
page 1459 of PF 29(5) [Sept.–Oct 2003]; Dicyclomine Hydro-
chloride Tablets, USP 27 page 600 and page 1462 of PF 29(5)
[Sept.–Oct. 2003]. It is proposed to replace the UV absorbance
method in the test for Dissolution with a liquid chromatographic
procedure similar to that previously proposed for the Assay. The
liquid chromatographic procedure in the test for Dissolution is
based on the analyses performed with the 3.5-mm XTerra RP-8
brand of L7 column. The typical retention time observed for the
dicyclomine peak is about 4 to 7 minutes.

(PA4: E. Gonikberg) RTS—40063-1

Change to read:

Dissolution h711i—
Medium: 0.01N hydrochloric acid; 500 mL.
Apparatus 2: 50 rpm.
Time: 45 minutes.
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Picric acid solution—Transfer about 100 mg of picric acid and
14.5 g of anhydrous sodium acetate to a 500-mL volumetric flask
and dissolve in 400 mL of water. Add 20.0 mL of glacial acetic
acid, dilute with water to volume, and mix.

&Determine the amount of C19H35NO2 �HCl dissolved by

employing the following method.

Mobile phase—Prepare as directed in the Assay.

0.04 M Phosphate buffer, pH 7.5—Dissolve 2.72 g of

monobasic potassium phosphate in 450 mL of water, adjust

with 10% sodium hydroxide to a pH of 7.5+ 0.1, dilute

with water to 500 mL, and mix.

Buffer–acetonitrile mixture—Prepare a mixture of 0.04M

Phosphate buffer, pH 7.5 and acetonitrile (1 : 1).&1S (USP28)

Standard solution—Prepare a solution in 0.01 N hydrochloric
acid

&Medium&1S (USP28)

having a known concentration of about 18 mg

&20 mg&1S (USP28)

per mL of USP Dicyclomine Hydrochloride RS.

&Transfer 25.0 mL of this solution to a suitable flask, add

25.0 mL of the Buffer–acetonitrile mixture, and mix.

Test solution—Filter a portion of the solution under test

through a 0.7-mm glass microfiber filter. Transfer 5.0 mL

of the filtrate to a suitable flask, add 5.0 mL of the Buf-

fer–acetonitrile mixture, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.6-mm 6 15-cm column containing 3.5-mm

packing L7. The flow rate is about 1.0 mL per minute. Chro-

matograph the Standard solution, and record the responses

as directed for Procedure: the tailing factor for the analyte

peak is not more than 2.0, and the relative standard devia-

tion for replicate injections is not more than 2.0%.&1S (USP28)

Procedure—Determine the amount of C19H35NO2 �HCl dis-
solved using the following procedure. Pipet 20 mL each of the so-
lution under test, the Standard solution, and 0.01N hydrochloric
acid to provide a blank, into separate suitable separators. Add
5.0 mL of Picric acid solution and 25.0 mL of chloroform to each
separator, and shake for one minute. Collect the chloroform layer
in a suitable vessel containing 2.0 g of anhydrous sodium sulfate,
shake and allow the solutions to stand for ten minutes. Concomi-
tantly determine the absorbances of the solutions at the wavelength
of maximum absorbance at about 405 nm, using the blank to set the
spectrophotometer.

&Separately inject equal volumes (about 250 mL) of the

Standard solution and the Test solution into the chromato-

graph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the amount, in mg,

of C19H35NO2 �HCl dissolved.&1S (USP28)

Tolerances—Not less than 75% (Q) of the labeled amount of
C19H35NO2 �HCl is dissolved in 45 minutes.

Change to read:

Assay—
Internal standard solution—Dissolve a quantity of phenacetin in

methanol to obtain a solution having a concentration of about 2.5
mg per mL.
Standard preparation—Dissolve an accurately weighed quantity

of USP Dicyclomine Hydrochloride RS in methanol to obtain a
solution having a known concentration of about 1 mg per mL.
Transfer 2.0 mL of this solution to a 10-mL volumetric flask,
add 2.0 mL of Internal standard solution, dilute with methanol
to volume, and mix.
Assay preparation—Remove, as completely as possible, the

contents of not fewer than 20 Capsules, and mix the contents.
Transfer an accurately weighed portion of the powder, equivalent
to about 10 mg of dicyclomine hydrochloride, to a 25-mL volu-
metric flask, add 10.0 mL of Internal standard solution, dilute with
methanol to volume, and mix. Filter 15 mL of this solution, dis-
carding the first 5 mL, and transfer 5.0 mL to a 10-mL volumetric
flask. Dilute with methanol to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector
and a 15-m 6 0.5-mm fused silica column coated with a 1-mm
phase G3. The column is maintained at 1608 for 2 minutes, then
programmed at 208 per minute for 4 minutes, and held at a final
temperature of 2408 for 5 minutes. The injection port and detector
temperatures are maintained at 2508. Nitrogen is used as the carrier
gas at a flow rate of 2 mL per minute. Chromatograph the Standard
preparation, and record the peak responses as directed for Proce-
dure: the resolution, R, between phenacetin and dicyclomine is not
less than 2; the tailing factor for dicyclomine is not more than 2.0;
and the relative standard deviation for replicate injections is not
more than 2.0%.
Procedure—Separately inject equal volumes (about 2 mL) of the

Standard preparation and the Assay preparation into the chroma-
tograph, record the chromatograms, and measure the responses for
the major peaks. Calculate the quantity, in mg, of dicyclomine hy-
drochloride (C19H35NO2 �HCl) in the portion of Capsules taken by
the formula:

50C(RU /RS),

in which C is the concentration, in mg per mL, of USP Dicyclo-
mine Hydrochloride RS in the Standard preparation; and RU and
RS are the peak response ratios of dicyclomine to phenacetin ob-
tained from the Assay preparation and the Standard preparation,
respectively.

&0.02 M Phosphate buffer, pH 7.5—Dissolve 2.72 g of

monobasic potassium phosphate in 900 mL of water, adjust

with 10% sodium hydroxide to a pH of 7.5+ 0.1, dilute

with water to 1000 mL, and mix.
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Mobile phase—Prepare a mixture of acetonitrile and

0.02M Phosphate buffer, pH 7.5 (70 : 30), filter, and degas.

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Diluent—Prepare a mixture of acetonitrile and water

(70 : 30).

Standard preparation—Dissolve an accurately weighed

quantity of USP Dicyclomine Hydrochloride RS in Diluent

to obtain a solution having a known concentration of about

0.4 mg per mL. [NOTE—This solution is stable for 2 days].

Assay preparation—Remove, as completely as possible,

the contents of not less than 20 Capsules, and mix the con-

tents. Transfer an accurately weighed portion of the powder,

equivalent to about 20 mg of dicyclomine hydrochloride, to

a 50-mL volumetric flask. Add 2.0 mL of water, and soni-

cate for at least 2 minutes to disperse the sample. Add 35 mL

of acetonitrile, sonicate for at least 5 minutes, and shake on a

mechanical shaker for at least 30 minutes. Add 10 mL of

water, allow the preparation to equilibrate to room tempera-

ture, then dilute with water to volume, and mix. Centrifuge,

for at least 5 minutes, a portion of this solution in a 15-mL

glass centrifuge tube. Use the clear supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.6-mm 6 15-cm column containing 3-mm pack-

ing L7. The flow rate is about 1.0 mL per minute.

Chromatograph the Standard preparation, and record the

responses as directed for Procedure: the tailing factor for

the analyte peak is not more than 1.5, and the relative stan-

dard deviation for replicate injections is not more than 1.5%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C19H35NO2 �HCl in the portion of Cap-

sules taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP Di-

cyclomine Hydrochloride RS in the Standard preparation;

and rU and rS are the areas of the dicyclomine peak obtained

from the Assay preparation and the Standard preparation,

respectively.&2S (USP27)

BRIEFING

Dicyclomine Hydrochloride Tablets, USP 27 page 600 and
page 1462 of PF 29(5) [Sept.–Oct. 2003]—See briefing under Di-
cyclomine Hydrochloride Capsules.

(PA4: E. Gonikberg) RTS—40063-2

Change to read:

Dissolution h711i—
Medium: 0.01N hydrochloric acid; 500 mL.
Apparatus 2: 50 rpm.
Time: 45 minutes.
Picric acid solution and Standard solution—Prepare as directed

for Dissolution under Dicyclomine Hydrochloride Capsules.

&Mobile phase, 0.02M Phosphate buffer, pH 7.5, Buffer–

acetonitrile mixture, Test solution, and Chromatographic

system—Proceed as directed for Dissolution under Dicyclo-

mine Hydrochloride Capsules.

Standard solution—Prepare a solution in Medium having

a known concentration of about 40 mg per mL of USP Di-

cyclomine Hydrochloride RS. Transfer 25.0 mL of this so-

lution to a suitable flask, add 25.0 mL of the Buffer–

acetonitrile mixture, and mix.&1S (USP28)

Pharmacopeial Forum
834 IN-PROCESS REVISION Vol. 30(3) [May–June 2004]

#2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Procedure—Proceed as directed for Dissolution under Dicyclo-
mine Hydrochloride Capsules. except to use 10.0 mL of the solu-
tion under test and to add 10.0 mL of 0.01N hydrochloric acid to
the separator containing the solution under test.

&

&1S (USP28)

Tolerances—Not less than 75% (Q) of the labeled amount of
C19H35NO2 �HCl is dissolved in 45 minutes.

Change to read:

Assay—
Internal standard solution, Standard preparation, and Chroma-

tographic system—Prepare as directed in the Assay under Dicyclo-
mine Hydrochloride Capsules.
Assay preparation—Weigh and finely powder not less than 20

Tablets. Transfer an accurately weighed portion of the powder,
equivalent to about 20 mg of dicyclomine hydrochloride, to a
50-mL volumetric flask, add 20.0 mL of Internal standard solu-
tion, dilute with methanol to volume, and mix. Filter 15 mL of this
solution, discarding the first 5 mL, and transfer 5.0 mL to a 10-mL
volumetric flask. Dilute with methanol to volume, and mix.
Procedure—Proceed as directed in the Assay under Dicyclomine

Hydrochloride Capsules. Calculate the quantity, in mg, of
C19H35NO2 �HCl in the portion of Tablets taken by the formula:

100C(RU /RS),

in which C is the concentration, in mg per mL, of USP Dicyclo-
mine Hydrochloride RS in the Standard preparation, and the other
terms are as defined therein.

&0.02M Phosphate buffer, pH 7.5, Mobile phase, Diluent,

Standard preparation, and Chromatographic system—Pre-

pare as directed in the Assay under Dicyclomine Hydro-

chloride Capsules.

Assay preparation—Transfer not fewer than 20 Tablets to

a tared container, and determine the average Tablet weight.

Grind the Tablets to a fine powder using a glass mortar and

pestle. Transfer an accurately weighed portion of the pow-

der, equivalent to about 20 mg of dicyclomine hydrochlor-

ide, to a 50-mL volumetric flask. Proceed as directed under

Dicyclomine Hydrochloride Capsules beginning with ‘‘Add

2.0 mL of water.’’

Procedure—Proceed as directed in the Assay under Dicy-

clomine Hydrochloride Capsules. Calculate the quantity, in

mg, of dicyclomine hydrochloride (C19H35NO2 � HCl) in the

portion of Tablets taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP Di-

cyclomine Hydrochloride RS in the Standard preparation;

and the other terms are as defined therein.&2S (USP27)

BRIEFING

Divalproex Sodium Delayed-Release Tablets, USP 27 page
650 and page 3055 of the First Supplement. It is proposed to revise
the Drug release test to provide clearer instructions on how to per-
form the test.

(BPC: M. Marques) RTS—40956-1

Change to read:

Drug release, Method B

&

&1S (USP28)

h724i—
pH 1.2, 0.08N Hydrochloric acid—Add 40 mL of Hydrochloric

acid to 5000 mL of water. Adjust with 2N hydrochloric acid to a
pH of 1.2, dilute with water to 6.0 liters, and mix.
pH 7.5 Phosphate buffer—Dissolve 40.83 g of monobasic potas-

sium phosphate and 9.84 g of sodium hydroxide in 5000 mL of
water. just with pH 1.2, 0.08N Hydrochloric acid to a pH of 7.5,
dilute with water to 6.0 liters, and mix.
Medium—Proceed as directed for Method B, observing the fol-

lowing exceptions. Perform Acid Stage testing, using 900 mL of
pH 1.2, 0.08N Hydrochloric acid, for 1 hour; and perform Buffer
Stage testing, using 900 mL of pH 7.5 Phosphate buffer, for not
less than 1 hour.
Apparatus 2: 50 rpm.
Times: 1 and 2 hours.

&ACID STAGE—

Medium: 0.08N hydrochloric acid (prepared by adding

40 mL of hydrochloric acid to 5000 mL of water, adjusting

with 2N hydrochloric acid to a pH of 1.2, and diluting with

water to 6000 mL); 900 mL.

Apparatus 2: 50 rpm.

Time: 1 hour.
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Procedure—At the end of 1 hour, carefully transfer the

Tablet to a dissolution vessel containing the Medium of

the Buffer stage. [NOTE—Do not perform an analysis of

the Medium in the Acid stage.]

BUFFER STAGE—

Medium: pH 7.5 phosphate buffer (prepared by dissol-

ving 40.83 g of monobasic potassium phosphate and 9.84 g

of sodium hydroxide in 5000 mL of water, adjusting with

0.08N hydrochloric acid to a pH of 7.5, and diluting with

water to 6000 mL); 900 mL.

Apparatus 2: 50 rpm.

Time: 1 hour.&1S (USP28)

Determine the amount of C8H16O2 dissolved

&in the Buffer stage&1S (USP28)

by employing the following method.
Citrate buffer—Dissolve 0.5 g of citric acid monohydrate and

&0.4 g&1S (USP27) of dibasic sodium phosphate in 1.0 liter of water.
Potassium phosphate buffer—Dissolve 6.8 g of monobasic po-

tassium phosphate and 1.7 g of sodium hydroxide in 1.0 liter of
water. Adjust with phosphoric acid to a pH of 7.4+ 0.1.
Mobile phase—Prepare a mixture of Citrate buffer, Potassium

phosphate buffer, and acetonitrile (35 : 35 : 30). Adjust with phos-
phoric acid to a pH of 3.0+ 0.1, and mix. Filter and degas. Make
adjustments if necessary (see System Suitability under Chromato-
graphy h621i).
Standard solution—Prepare a solution of USP Valproic Acid RS

in the pH 7.5 Phosphate buffer

&Medium&1S (USP28)

used in the Buffer stage, having a known concentration of about
0.12 mg per mL. [NOTE—A volume of acetonitrile not exceeding
the 10.0% of the total volume may be used to dissolve the USP
Valproic Acid RS.]
Test solution—If necessary, dilute a portion of each filtered solu-

tion under test with the pH 7.5 Phosphate buffer

&Medium&1S (USP28)

used in the Buffer stage to obtain a solution having a concentration
of about 0.12 mg per mL.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 210-nm detector and a 3.9-
mm 6 15-cm column that contains 4-mm packing L11. The flow
rate is about 1.2 mL per minute. Chromatograph the Standard so-
lution, and record the peak responses as directed for Procedure: the
column efficiency is not less than 1000 theoretical plates; the tail-
ing factor is not more that 2.0; and the relative standard deviation
for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 50 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the responses for the ma-
jor peaks. Calculate the quantity, in mg, of valproic acid (C8H16O2)
dissolved by the formula:

900CD(rU / rS),

in which C is the concentration, in mg per mL, of USP Valproic
Acid RS in the Standard solution; D is the dilution factor used
to prepare the Test solution; and rU and rS are the peak areas of val-

proic acid obtained from the Test solution and the Standard solu-
tion, respectively.

Tolerances—Not less than 80% (Q) of the labeled amount of
C8H16O2 is dissolved in 2 hours.

&1 hour in the Buffer stage.&1S (USP28)

BRIEFING

Doxycycline Hyclate, USP 27 page 669. Doxycycline Hyclate
is doxyclycline hydrochloride hemihydrate hemiethanolate. This
monograph currently provides a test for Water with limits of be-
tween 1.4% and 2.8% (theory for the hemihydrate = 1.76%). To
further characterize the compound as the hemiethanolate, it is pro-
posed to revise this monograph by adding a test and limit for Con-
tent of ethanol. It is proposed to specify that the test for Content of
ethanol is to be performed using the gas chromatographic method
included in the general chapter Organic Volatile Impurities h467i,
using the version proposed on page 1153 of PF 29(4) [July–Aug.
2003], which is targeted for publication in the Second Supplement
to USP 27–NF 22. The proposed limits for Content of ethanol are
between 4.3% and 6.0% (theory for the hemiethanolate = 4.49%).

(PA7a: W. Wright) RTS—41049-1

Add the following:

&Content of ethanol: between 4.3% and 6.0%, when

tested as directed in the general chapter Organic Volatile Im-

purities h467i, using Procedure A under Water-Soluble Ar-

t icles in the sect ion Identification, Control , and

Quantification of Residual Solvents.&1S (USP28)

BRIEFING

Multiple Electrolytes Injection Type 1, USP 27 page 687;
Multiple Electrolytes Injection Type 2, USP 27 page 688;Multi-
ple Electrolytes and Dextrose Injection Type 1, USP 27 page
690; Multiple Electrolytes and Dextrose Injection Type 2,
USP 27 page 691; Multiple Electrolytes and Dextrose Injection
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Type 3, USP 27 page 693. It is proposed to revise the Definition to
remove ambiguity about the possible combinations of electrolytes.
In the Multiple Electrolytes Injection Type 1 monograph, it is pro-
posed to delete the 608 temperature condition to eliminate peak
tailing in the Assay for gluconate and to correct the dimensions
of the guard column used in the Assay for gluconate and in the As-
say for acetate.

(PA1: K. Russo) RTS—40523-1; 40698-1

Change to read:

»Multiple Electrolytes Injection Type 1 is a sterile so-
lution of suitable salts in Water for Injection to provide
sodium, potassium, magnesium, and chloride ions. In
addition, the salts may

&

&1S (USP28)

provide ions of acetate, or acetate and gluconate, or
acetate, gluconate, and phosphate. It contains not less
than 90.0 percent and not more than 110.0 percent of
the labeled amounts of sodium (Na), potassium (K),
magnesium (Mg), chloride (Cl), acetate (C2H3O2), glu-
conate (C6H11O7), and phosphate (PO4). It may contain
Hydrochloric Acid or Sodium Hydroxide used to ad-
just the pH. It contains no antimicrobial agents.

Change to read:

Assay for acetate—

Mobile phase—Prepare a filtered and degassed solution of
0.05N sulfuric acid. Make adjustments if necessary (see System
Suitability under Chromatography h621i).
Standard preparation—Dissolve an accurately weighed quantity

of sodium acetate trihydrate in water to obtain a Standard prepara-
tion having a known concentration of about 1.2 mg of sodium acet-
ate trihydrate (about 0.0088 mEq of acetate) per mL.
Assay preparation—Dilute an accurately measured volume of

Injection quantitatively with water to obtain a solution containing
about 0.0088 mEq of acetate per mL.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 210-nm detector, a 7.8-mm
6 4-cm

&4.6-mm 6 3-cm&1S (USP28)

guard column containing packing L17, and a 7.8-mm 6 30-cm
analytical column containing packing L17. The column tempera-
ture is maintained at about 608. The flow rate is about 0.8 mL per
minute. Chromatograph the Standard preparation, and record the
responses as directed for Procedure: the tailing factor for the ana-
lyte peak is not more than 2.0; and the relative standard deviation
for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mEq per liter, of
acetate (C2H3O2) in the Injection taken by the formula:

(C/136.08)(L/D)(rU / rS),

in which C is the concentration, in mg per mL, of sodium acetate
trihydrate in the Standard preparation; 136.08 is the molecular
weight of sodium acetate trihydrate; L is the labeled quantity, in
mEq per liter, of acetate in the Injection; D is the quantity, in
mEq per mL, of acetate in the Assay preparation, based on the la-
beled quantity and the extent of dilution; and rU and rS are the acet-
ate peak responses obtained from the Assay preparation and the
Standard preparation, respectively.

Change to read:

Assay for gluconate (if present)—
Mobile phase—Prepare a filtered and degassed solution of

0.05N sulfuric acid. Make adjustments if necessary (see System
Suitability under Chromatography h621i).
Standard preparation—Dissolve an accurately weighed quantity

of USP Potassium Gluconate RS in water to obtain a Standard pre-
paration having a known concentration of about 1 mg of USP Po-
tassium Gluconate RS (about 0.0043 mEq of gluconate) per mL.
Assay preparation—Dilute an accurately measured volume of

Injection quantitatively with water to obtain a solution containing
about 0.004 mEq of gluconate per mL.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 210-nm detector, a 7.8-mm
6 4-cm

&4.6-mm 6 3-cm&1S (USP28)

guard column containing packing L17, and a 7.8-mm 6 30-cm
analytical column containing packing L17. , and maintained at
about 608.

&

&1S (USP28)

The flow rate is about 0.8 mL per minute. Chromatograph the Stan-
dard preparation, and record the responses as directed for Proce-
dure: the tailing factor for the analyte peak is not more than 2.0,
and the relative standard deviation for replicate injections is not
more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mEq per liter, of glu-
conate (C6H11O7) in the Injection taken by the formula:

(C/234.25)(L/D)(rU / rS),

in which C is the concentration, in mg per mL, of USP Potassium
Gluconate RS in the Standard preparation; 234.25 is the molecular
weight of anhydrous potassium gluconate; L is the labeled quantity,
in mEq per liter, of gluconate in the Injection; D is the quantity, in
mEq per mL, of gluconate in the Assay preparation, based on the
labeled quantity and the extent of dilution; and rU and rS are the
gluconate peak responses obtained from the Assay preparation
and the Standard preparation, respectively.
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BRIEFING

Multiple Electrolytes Injection Type 2, USP 27 page 688—
See briefing under Multiple Electrolytes Injection Type 1.

(PA1: K. Russo) RTS—41010-1

Change to read:

»Multiple Electrolytes Injection Type 2 is a sterile so-
lution of suitable salts in Water for Injection to provide
sodium, potassium, calcium, magnesium, and chloride
ions. In addition, the salts may

&

&1S (USP28)

provide ions of either acetate and citrate, or acetate and
lactate. It contains not less than 90.0 percent and not
more than 110.0 percent of the labeled amounts of so-
dium (Na), potassium (K), magnesium (Mg), calcium
(Ca), chloride (Cl), acetate (C2H3O2), citrate (C6H5O7),
and lactate (C3H5O3). It may contain Hydrochloric
Acid or Sodium Hydroxide used to adjust the pH. It
contains no antimicrobial agents.

BRIEFING

Multiple Electrolytes and Dextrose Injection Type 1, USP 27
page 690—See briefing under Multiple Electrolytes Injection Type
1.

(PA1: K. Russo) RTS—41010-2

Change to read:

» Multiple Electrolytes and Dextrose Injection Type 1
is a sterile solution of Dextrose and suitable salts in
Water for Injection to provide sodium, potassium,
magnesium, and chloride ions. In addition, the salts
may

&

&1S (USP28)

provide ions of acetate, or acetate and gluconate, or
acetate and phosphate, or phosphate and lactate, or
phosphate and sulfate. It contains not less than 90.0
percent and not more than 110.0 percent of the labeled
amounts of sodium (Na), potassium (K), magnesium
(Mg), acetate (C2H3O2), gluconate (C6H11O7), phos-
phate (PO4), lactate (C3H5O3), and sulfate (SO4), not
less than 90.0 percent and not more than 120.0 percent
of the labeled amount of chloride (Cl), and not less
than 90.0 percent and not more than 105.0 percent of
the labeled amount of dextrose (C6H12O6 �H2O). It may
contain Hydrochloric Acid or Sodium Hydroxide used
to adjust the pH. It contains no antimicrobial agents.

BRIEFING

Multiple Electrolytes and Dextrose Injection Type 2, USP 27
page 691—See briefing under Multiple Electrolytes Injection Type
1.

(PA1: K. Russo) RTS—41010-3

Change to read:

» Multiple Electrolytes and Dextrose Injection Type 2
is a sterile solution of Dextrose and suitable salts in
Water for Injection to provide sodium, potassium,
magnesium, calcium, and chloride ions. In addition,
the salts may

&

&1S (USP28)

provide ions of acetate, or acetate and citrate, or acetate
and lactate, or gluconate and sulfate. It contains not
less than 90.0 percent and not more than 110.0 percent
of the labeled amounts of sodium (Na), potassium (K),
magnesium (Mg), calcium (Ca), acetate (C2H3O2), ci-
trate (C6H5O7), lactate (C3H5O3), gluconate (C6H11O7),
and sulfate (SO4), and not less than 90.0 percent and
not more than 120.0 percent of the labeled amount of
chloride (Cl), and not less than 90.0 percent and not
more than 105.0 percent of the labeled amount of dex-
trose (C6H12O6 �H2O). It may contain Hydrochloric
Acid or Sodium Hydroxide used to adjust the pH. It
contains no antimicrobial agents.

Pharmacopeial Forum
838 IN-PROCESS REVISION Vol. 30(3) [May–June 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



BRIEFING

Multiple Electrolytes and Dextrose Injection Type 3, USP 27
page 693—See briefing under Multiple Electrolytes Injection Type
1.

(PA1: K. Russo) RTS—41010-4

Change to read:

» Multiple Electrolytes and Dextrose Injection Type 3
is a sterile solution of Dextrose and suitable salts in
Water for Injection to provide sodium, potassium,
and chloride ions. In addition, the salts may

&

&1S (USP28)

provide ions of ammonium, or acetate and phosphate,
or phosphate and lactate. It contains not less than 90.0
percent and not more than 110.0 percent of the labeled
amounts of sodium (Na), potassium (K), ammonium
(NH4), acetate (C2H3O2), phosphate (PO4), and lactate
(C3H5O3), not less than 90.0 percent and not more than
120.0 percent of the labeled amount of chloride (Cl),
and not less than 90.0 percent and not more than
105.0 percent of the labeled amount of dextrose
(C6H12O6 �H2O). It may contain Hydrochloric Acid
or Sodium Hydroxide used to adjust the pH. It contains
no antimicrobial agents.

BRIEFING

Ephedrine,USP 27 page 707; Ephedrine Hydrochloride,USP
27 page 707; Ephedrine Sulfate, USP 27 page 708 and page 1476
of PF 29(5) [Sept.–Oct. 2003]. It is proposed to correct the concen-
tration of ammonium hydroxide used in the procedure in the test
for Ordinary impurities. Deletion of the 3.6M designation rede-
fines the reagent as ammonium hydroxide, which is concentrated
(undiluted) ammonium hydroxide, according to the definition in
the Reagents section of the USP. In the absence of any adverse

comments, it is proposed to implement this revision via the Fifth
Interim Revision Announcement pertaining to USP 27–NF 22, with
an official date of October 1, 2004.

(PA1: K. Russo) RTS—41118-1

Change to read:

Ordinary impurities h466i—
Test solution: methanol.
Standard solution: methanol.
Eluant: a mixture of isopropyl alcohol, 3.6 M

.
.5
ammonium hydroxide, and chloroform (80 : 15 : 5).
Visualization: 1, followed by 4.

BRIEFING

Ephedrine Hydrochloride, USP 27 page 707—See briefing
under Ephedrine.

(PA1: K. Russo) RTS—41118-2

Change to read:

Ordinary impurities h466i—
Test solution: alcohol.
Standard solution: alcohol.
Eluant: a mixture of isopropyl alcohol, 3.6 M

.
.5
ammonium hydroxide, and chloroform (80 : 15 : 5).
Visualization: 1, followed by 4.
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BRIEFING

Ephedrine Sulfate, USP 27 page 708 and page 1476 of PF
29(5) [Sept.–Oct. 2003]—See briefing under Ephedrine.

(PA1: K. Russo) RTS—41118-3

Change to read:

Packaging and storage—Preserve in well-closed, light-resistant
containers.

&Store at 258, excursions permitted between 158 and

308.&2S (USP27)

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&2S (USP27)

Change to read:

USP Reference standards h11i—

&USP Endotoxin RS.&2S (USP27)

USP Ephedrine Sulfate RS.

Change to read:

Ordinary impurities h466i—
Test solution: alcohol.
Standard solution: alcohol.
Eluant: a mixture of isopropyl alcohol, 3.6 M

.
.5
ammonium hydroxide, and chloroform (80 : 15 : 5).
Visualization: 1, followed by 4.

Add the following:

&Other requirements—Where the label states that Ephe-

drine Sulfate is sterile, it meets the requirements for Sterility

and Bacterial endotoxins under Ephedrine Sulfate Injection.

Where the label states that Ephedrine Sulfate must be sub-

jected to further processing during the preparation of inject-

able dosage forms, it meets the requirements for Bacterial

endotoxins under Ephedrine Sulfate Injection.&2S (USP27)

BRIEFING

Conjugated Estrogens, USP 27 page 747 and page 1478 of PF
29(5) [Sept.–Oct. 2003]. It is proposed to revise the Definition to
indicate the source of Conjugated Estrogens.

(PA1: S. Salado) RTS—41071-1

Change to read:

» Conjugated Estrogens is a mixture of sodium estrone
sulfate and sodium equilin sulfate, derived wholly or in
part from equine urine or synthetically from Estrone
and Equilin.

&from equine urine.&1S (USP28)

It contains other conjugated estrogenic substances of
the type

&as well as conjugated pregnanes and conjugated

androstanes&1S (USP28)

excreted by pregnant mares. It is a dispersion of the
estrogenic

&these steroidal&1S (USP28)

substances on a suitable powdered diluent.

Conjugated Estrogens contains

&as the sodium sulfate conjugates, expressed in

terms of the labeled content of Conjugated Estro-

gens,&1S (USP28)

not less than 52.5 percent and not more than 61.5 per-
cent of sodium estrone sulfate and

&estrone,&1S (USP28)

not less than 22.5 percent and not more than 30.5 per-
cent of sodium equilin sulfate, and the

&equilin, and not less than 13.5 percent and not

more than 19.5 percent of 17a-dihydroequilin.

The&1S (USP28)

total of sodium estrone sulfate and sodium equilin sul-
fate is not less than 79.5 percent and not more than
88.0 percent of the labeled content of Conjugated Es-
trogens.
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&The total of the sodium sulfate conjugates of es-

trone, equilin, and 17a-dihydroequilin is not less

than 90.0 percent and not more than 110.0 percent

of the labeled content of Conjugated Estro-

gens.&1S (USP28)

Conjugated Estrogens contains as concomitant compo-
nents as sodium sulfate conjugates not less than 13.5
percent and not more than 19.5 percent of 17a-dihy-
droequilin,

&

&1S (USP28)

not less than 2.5 percent and not more than 9.5 percent
of 17a-estradiol, and not less than 0.5 percent and not
more than 4.0 percent of 17b-dihydroequilin, of the la-
beled content of Conjugated Estrogens.

Change to read:

Packaging and storage—Preserve in well-closed containers.

&Store at 258, excursions permitted between 158 and

308.&2S (USP27)

BRIEFING

Fexofenadine Hydrochloride, page 1790 of PF 28(6) [Nov.–
Dec. 2002]. Based on comments received, revisions are proposed
based on FDA approved tests and acceptance criteria: the qualita-
tive Identification test B is replaced by a requirement for retention
time agreement between the Assay preparation and Standard pre-
paration; a quantitative test for Content of chloride is added; in
Identification test C a range is specified between 1938 and 1998;
a test for Specific surface area is also proposed; and in the test
for Related compounds, the acceptance criterion for any other un-
known impurity is restated as less than 0.1%. Other editorial
changes have been made.

(PA1: K. Russo) RTS—39653-1; 40193-1; 40512-1

Add the following:

&Fexofenadine Hydrochloride

C32H39NO4 �HCl 538.13 538.12

Benzeneacetic acid, 4-[1-hydroxy-4-[4-(hydroxydiphenyl-

methyl)-1-piperidinyl]butyl]-a,a-dimethyl-, hydro-

chloride, (+)-.

(+)-p-[1-Hydroxy-4-[4-(hydroxydiphenylmethyl)piperidi-

no]butyl]-a-methylhydratropic acid, hydrochloride

[138452-21-8].

» Fexofenadine Hydrochloride contains not less

than 98.0 percent and not more than 102.0 percent

of C32H39NO4 �HCl, calculated on the anhydrous

basis.

Packaging and storage—Preserve in well-closed, light-re-

sistant containers. Preserve in tight, light-resistant contain-

ers and store at controlled room temperature.

USP Reference standards h11i—USP Fexofenadine Hy-

drochloride RS. USP Fexofenadine Related Compound A

RS. USP Fexofenadine Related Compound B RS.

Identification—

A: Infrared Absorption h197Ki.

B: Dissolve 30 mg of Fexofenadine Hydrochloride in 2

mL of methanol, add 30 mL of water, and acidify with nitric

acid: meets the requirements of the test for Chloride h191i.

The retention time of the fexofenadine peak in the chroma-
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togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

C: Differential Scanning Calorimetry h891i—Accu-

rately weigh 2 to 6 mg of Fexofenadine Hydrochloride into

an aluminum pan, and crimp the pan using a suitable sample

press. Analyze the sample from 258 to 2258 at 108 per min-

ute. The sample exhibits a single endotherm above 1908 be-

tween 1938 and 1998. [NOTE—The pan can be sealed

hermetically provided a pin hole is punched into the lid so

that the sample can degas during heating.]

Water, Method Ic h921i: not more than 0.5%.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Specific surface area, Method II h846i—Outgas a portion

of Fexofenadine Hydrochloride (about 0.2 to 0.5 g), using

helium flow for 1 hour at 1008 or vacuum for 1 hour at

1008. Test the sample using gas sorption: between 2.5 and

5.0 m2 per g.

Limit of fexofenadine related compound B—

Ammonium acetate buffer solution—Add 2.3 mL of gla-

cial acetic acid to 2000 mL of water. Adjust with 6N ammo-

nium hydroxide to a pH of 4.0+ 0.1.

Mobile phase—Prepare a filtered and degassed mixture of

Ammonium acetate buffer solution and acetonitrile (80 : 20).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

System suitability solution—Add about 1.2 mg of USP

Fexofenadine Related Compound B RS, accurately

weighed, to a 5-mL volumetric flask. Dilute with Mobile

phase to volume, and mix. Transfer 2.0 mL of the solution

so obtained into a 100-mL volumetric flask, add about 25

mg of USP Fexofenadine Hydrochloride RS, accurately

weighed, dilute with Mobile phase to volume, and mix.

Standard solution—Dilute the System suitability solution

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of about

2.5 mg of USP Fexofenadine Hydrochloride RS per mL.

Test solution—Dissolve an accurately weighed quantity of

Fexofenadine Hydrochloride inMobile phase to obtain a so-

lution having a concentration of about 0.25 mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 15-cm 25-cm column that contains

packing L45. The column is maintained at room tempera-

ture. The flow rate is about 0.5 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the retention time for

fexofenadine is between 15 and 23 minutes; the relative re-

tention times are about 0.7 for fexofenadine related com-

pound B and 1.0 for fexofenadine; and the resolution, R,

between fexofenadine and fexofenadine related compound

B is not less than 1.5 3.0.

Procedure—Separately inject equal volumes (about 20

mL) of the Test solution and the Standard solution into the

chromatograph, record the chromatograms, and measure the

peak areas. Calculate the percentage of fexofenadine related

compound B in the portion of Fexofenadine Hydrochloride

taken by the formula:

1.25(rI / rS),

in which 1.25 is the response factor for fexofenadine related

compound B relative to fexofenadine; rI is the peak response

for fexofenadine related compound B obtained from the Test

solution; and rS is the peak response for fexofenadine ob-

tained from the Standard solution: not more than 0.1% is

found.
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Related compounds—

Phosphate–perchlorate buffer, Diluting solution, Mobile

phase, System suitability solution, and Chromatographic

system—Prepare as directed in the Assay.

Standard solution—Dissolve an accurately weighed

quantity of USP Fexofenadine Related Compound A RS

in Diluting solution to obtain a solution having a known

concentration of about 0.5 mg per mL. Dilute with Mobile

phase quantitatively, and stepwise if necessary, to obtain a

solution having a known concentrat+ion of about 0.005 mg

per mL.

Reference solution—Use the Assay preparation, prepared

as directed in the Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay stock preparation, prepared

as directed in the Assay.

Procedure—Separately inject equal volumes (about 20

mL) of the Test solution, the Standard solution, the Refer-

ence solution, and theMobile phase (used as the blank) into

the chromatograph, record the chromatograms, and measure

the peak areas, excluding the peaks corresponding to those

obtained from the Mobile phase. Calculate the quantity, in

mg, percentage of fexofenadine related compound A in the

portion of Fexofenadine Hydrochloride taken by the formu-

la:

50C(ri / rS),

100(CS /CT)(rI / rS)

in which CS is the concentration, in mg per mL, of USP Fex-

ofenadine Related Compound A RS in the Standard solu-

t ion; CT i s the concentra t ion, in mg per mL, of

fexofenadine in the Test solution; and rI and rS are the peak

responses for fexofenadine related compound A obtained

from the Test solution and the Standard solution, respec-

tively. Calculate the percentage of decarboxylated degradant

[(+)-4-[1-hydroxy-4-[4-(hydroxydiphenylmethyl)-1-piperi-

dinyl]-butyl]-isopropylbenzene], with a relative retention

time of 3.2, in the portion of Fexofenadine Hydrochloride

taken by the formula

(100 / 1.1)(CS /CT)(rU / rS),

in which 1.1 is the response factor for the decarboxylated

degradant relative to fexofenadine; CS is the concentration,

in mg per mL, of USP Fexofenadine Hydrochloride RS in

the Standard solution; CT is the concentration, in mg per

mL, of fexofenadine in the Test solution; rU is the peak re-

sponse of the decarboxylated degradant obtained from the

Test solution; and rS is the peak response of fexofenadine

obtained from the Standard solution. Calculate the percen-

tage of other impurities in the portion of Fexofenadine Hy-

drochloride taken by the formula:

100ri / (16.67rS),

in which ri is the peak response for each impurity obtained

from the Test solution; and rS is the peak response for fex-

ofenadine obtained from the Test solution: Calculate the per-

centage of other impurities in the portion of Fexofenadine

Hydrochloride taken by the formula:

100(CS /CT)(rU / rS),

in which CS is the concentration, in mg per mL, of fexofe-

nadine in the Reference solution; CT is the concentration, in

mg per mL, of fexofenadine in the Test solution; rU is the

peak response for any other impurity obtained from the Test
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solution; and rS is the peak response of fexofenadine ob-

tained from the Reference solution. not more than 0.2% of

fexofenadine related compound A is found; and not more

than 0.45% of total impurities is found. Not more than

0.18% of fexofenadine related compound A is found; not

more than 0.15% of decarboxylated degradant is found;

not more than 0.1% of any other unknown impurity is

found; and not more than 0.3% 0.30% of total impurities

is found.

Content of chloride—Dissolve about 300 mg of Fexofena-

dine Hydrochloride, accurately weighed, in 50 mL of

methanol. Titrate with 0.1 N silver nitrate VS, and determine

the endpoint potentiometrically (see Titrimetry h541i. Each

mL of 0.1N silver nitrate VS is equivalent to 3.545 mg of

chloride: not less than 6.45% and not more than 6.75% of

chloride is found, calculated on the anhydrous basis.

Assay—

Phosphate–perchlorate buffer—Dissolve 6.64 g of mono-

basic sodium phosphate and 0.84 g of sodium perchlorate in

1000 mL of water. Adjust with phosphoric acid to a pH of

2.0.

Diluting solution—Prepare a mixture of acetonitrile and

Phosphate–perchlorate buffer (50 : 50).

Mobile phase—Prepare a filtered and degassed mixture of

Phosphate–perchlorate buffer and acetonitrile (65 : 35).

Add 3 mL of triethylamine per L, and mix. Make adjust-

ments if necessary (see System Suitability under Chromato-

graphy h621i).

System suitability preparation— Standard preparation—

Prepare a solution of USP Fexofenadine Hydrochloride RS

and USP Fexofenadine Related Compound A RS in Mobile

phase having known concentrations of about 0.06 mg per

mL and 0.005 mg per mL, respectively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fexofenadine Hydrochloride RS in Dilut-

ing solution to obtain a solution having a known concentra-

tion of about 0.5 mg per mL. Dilute quantitatively, and

stepwise if necessary, withMobile phase to obtain a concen-

tration of 0.06 mg of USP Fexofenadine Hydrochloride RS

per mL.

Assay stock preparation—Transfer about 50 mg of Fexo-

fenadine Hydrochloride, accurately weighed, to a 50-mL

volumetric flask, and dissolve in and dilute with Diluting

solution to volume to obtain a solution having a concentra-

tion of about 1.0 mg of fexofenadine hydrochloride per mL.

Assay preparation—Transfer 3.0 mL of Assay stock pre-

paration to a 50-mL volumetric flask, and dilute with Mo-

bile phase to volume to obtain a solution having a

concentration of about 0.06 mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L11. The column is maintained at room temperature. The

flow rate is about 1.5 mL per minute. Chromatograph the

System suitability preparation, Standard preparation, and

record the peak responses as directed for Procedure: the re-

solution, R, between fexofenadine and fexofenadine related

compound A is not less than 10; the tailing factor is not

more than 2.0; and the relative standard deviations for repli-

cate injections determined from fexofenadine and fexofena-

dine related compound A are not more than 2.0% and 3.0%,

respectively.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and
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measure the areas for the major peaks. Calculate the quan-

tity, in mg, of C32H39NO4 �HCl in the portion of Fexofena-

dine Hydrochloride taken by the formula:

833.3C(rU / rS),

in which C is the concentration, in mg per mL, of USP Fex-

ofenadine Hydrochloride RS in the Standard preparation;

and rU and rS are the peak responses for fexofenadine ob-

tained from the Assay preparation and the Standard pre-

paration, respectively.&1S (USP28)

BRIEFING

Fexofenadine Hydrochloride Capsules, page 1027 of PF
29(4) [July–Aug. 2003]. Based on comments received, revisions
are proposed to the monograph based on FDA approved accep-
tance criteria. It is proposed to change the upper assay limit pre-
sented in the Definition from 107.0 percent to 105.0 percent. A
limit for total other unknown impurities is proposed to be added
to the Related compounds procedure. Minor editorial changes have
also been made.

(PA1: K. Russo) RTS—39653-2; 40193-2; 40512-2

Add the following:

&Fexofenadine Hydrochloride Capsules

» Fexofenadine Hydrochloride Capsules contain

not less than 93.0 percent and not more than

107.0 105.0 percent of the labeled amount of fex-

ofenadine hydrochloride (C32H39NO4 �HCl).

Packaging and storage—Preserve in tight, light-resistant

containers. Store at controlled room temperature.

USP Reference standards h11i—USP Fexofenadine Hy-

drochloride RS. USP Fexofenadine Related Compound A

RS. USP Fexofenadine Related Compound B RS.

Identification—

A: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: Infrared Absorption h197Ki—

Test specimen—Empty the contents of several Capsules,

equivalent to about 60 mg of fexofenadine hydrochloride,

into a suitable capped tube. Add 10 mL of a mixture of acet-

onitrile and methanol (10 : 1), and shake until the sample is

dispersed. Allow to settle. Decant, filter, and collect the

supernatant in a suitable beaker. Evaporate the solvent to

near dryness by using a stream of nitrogen and with gentle

heating from an appropriate source (steam, low-temperature

hot plate). While still warm, add 5 mL of water and 5 drops

of diluted hydrochloric acid, and stir to induce precipitation.

Chill in an ice bath for about 30 minutes. Pass through a 10-

to 15-mm filtering crucible with fritted disk. Dry the preci-

pitate in an air oven for 1 hour at 1058.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2: 50 rpm.

Times: 15 and 45 minutes.

Determine the amount of C32H39NO4 �HCl dissolved by

employing the following method.

Buffer solution—Dissolve 1.0 g of monobasic sodium

phosphate, 0.5 g of sodium perchlorate, and 0.5 mL 0.3

mL of phosphoric acid in 300 mL of water, and mix.
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Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and Buffer solution (700 : 300), and mix. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

System suitability stock solution—[NOTE—A small

amount of glacial acetic acid, not to exceed 5% of the total

volume, is used, if necessary, to dissolve USP Fexofenadine

Related Compound A RS.] Dissolve an accurately weighed

quantity of USP Fexofenadine Related Compound A RS in

water to obtain a solution having a known concentration of

0.44 mg per mL.

System suitability solution—Prepare a solution of USP

Fexofenadine Hydrochloride RS in System suitability stock

solution containing about 0.01 mg of USP Fexofenadine

Related Compound A RS and 0.06 mg of USP Fexofena-

dine Hydrochloride RS per mL.

Standard solution—[NOTE—A small amount of methanol,

not to exceed 0.5% of the total volume, is used, if necessary,

to dissolve USP Fexofenadine Hydrochloride RS.] Dissolve

an accurately weighed quantity of USP Fexofenadine Hy-

drochloride RS in water to obtain a solution having a known

concentration of 0.07 mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 10-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the System suitability solution, and record the peak re-

sponses as directed for Procedure: the resolution, R, be-

tween fexofenadine and fexofenadine related compound A

is not less than 2.0. Chromatograph the Standard solution,

and record the peak responses as directed for Procedure: the

relative standard deviation for replicate injections is not

more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution and filtered portions of the so-

lution under test into the chromatograph, record the chroma-

tograms, and measure the responses for the fexofenadine

peaks. Calculate the quantity of C32H39 NO4 �HCl dissolved.

Tolerances—Not less than 50% (Q) of the labeled amount

of C32H39NO4 � HCl is dissolved in 15 minutes. Not less than

75% (Q) of the labeled amount of C32H39NO4 �HCl is dis-

solved in 45 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Water, Method I h921i: between 3.5% and 8.0%, the ti-

tration being performed at 508 and the titration vessel being

kept in a heated water jacket.

Related compounds—

Phosphate–perchlorate buffer—Prepare as directed in the

Assay.

Phosphate—perchlorate buffer, Diluting solution, Mobile

phase, System suitability preparation, and Chromato-

graphic system—Proceed as directed in the Assay under

Fexofenadine Hydrochloride.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay under Fexofenadine Hydro-

chloride.

Reference solution—Use the Assay preparation, prepared

as directed in the Assay.

Test solution—Use the Assay stock preparation, prepared

as directed in the Assay.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the
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responses for the major peaks. Calculate the percentage of

fexofenadine related compound A in the portion of Capsules

taken by the formula:

100(CS /CT)(rU / rS),

in which CS is the concentration, in mg per mL, of USP Fex-

ofenadine Related Compound A RS in the Standard solu-

tion; CT is the concentration of fexofenadine in the Test

solution; and rU and rS are the peak responses of fexofena-

dine related compound A obtained from the Test solution

and the Standard solution, respectively. Calculate the per-

centage of decarboxylated degradant [(+)-4-[1-hydroxy-4-

[4-(hydroxydiphenylmethyl)-1-piperidinyl]-butyl]-isopro-

pylbenzene], with a relative retention time of 3.2, in the por-

tion of Fexofenadine Hydrochloride taken by the formula:

(100/1.1)(CS / CT)(rU / rS),

in which 1.1 is the response factor for the decarboxylated

degradant relative to fexofenadine; CS is the concentration,

in mg per mL, of USP Fexofenadine Hydrochloride RS in

the Standard solution; CT is the concentration of fexofena-

dine in the Test solution; rU is the peak response of the dec-

arboxylated degradant obtained from the Test solution; and

rS is the peak response of fexofenadine obtained from the

Standard solution. Calculate the percentage of other impu-

rities in the portion of Fexofenadine Hydrochloride taken by

the formula:

100(CR /CT)(rU / rR),

in which CR is the concentration, in mg per mL, of fexofe-

nadine in the Reference solution; CT is the concentration of

fexofenadine in the Test solution; rU is the peak response for

any other impurity obtained from the Test solution; and rR is

the peak response of fexofenadine obtained from the Refer-

ence solution. not more than 0.3% of fexofenadine hydro-

chloride related compound A is found. Not more than

0.3% of fexofenadine related compound A, not more than

0.2% of decarboxylated degradant, and not more less than

0.1% of any other unknown impurity is found; not more

than 0.2% total other unknown impurities, and not more

than 0.5% of total impurities is found.

Assay—

Phosphate–perchlorate buffer—Dissolve 6.64 g of mono-

basic sodium phosphate and 0.84 g of sodium perchlorate in

1000 mL of water. Adjust with phosphoric acid to a pH of

4.0 2.0.

Phosphate–perchlorate buffer, Diluting solution, Mobile

phase, System suitability preparation, Standard prepara-

tion, and Chromatographic system—Proceed as directed in

the Assay under Fexofenadine Hydrochloride.

Assay stock preparation—Remove, as completely as pos-

sible, the contents of not fewer than 20 Capsules, mix the

combined contents, and finely powder by using a mortar

and pestle. Transfer a portion of the powder, equivalent to

about 50 mg of fexofenadine hydrochloride, accurately

weighed, to a 50-mL volumetric flask. Add 40 mL of Dilut-

ing solution, and shake by mechanical means for 60 min-

utes. Sonicate for about 2 minutes. Allow to cool to room

temperature, dilute with Diluting solution to volume, and

mix.

Assay preparation—Transfer 3.0 mL of the Assay stock

preparation to a 50-mL volumetric flask, dilute withMobile

phase to volume, and mix.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

Pharmacopeial Forum
Vol. 30(3) [May–June 2004] IN-PROCESS REVISION 847

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



quant i ty, in mg, of fexofenadine hydrochlor ide

(C32H39NO4 �HCl) in the portion of Capsules taken by the

formula:

833.3C(rU / rS)

in which C is the concentration, in mg per mL, of USP Fex-

ofenadine Hydrochloride RS in the Standard preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respective-

ly.&1S (USP28)

BRIEFING

Fluoxetine Hydrochloride, USP 27 page 822; Fluoxetine Ta-
blets, USP 27 page 824. It is proposed to revise the USP Reference
standards section to change the name of USP Fluoxetine Related
Compound B RS to USP Fluoxetine Related Compound B Solu-
tion RS. Other sections affected by the change are revised accord-
ingly.

(PA3: S. Salado) RTS—40938-1

Change to read:

USP Reference standards h11i—USP Fluoxetine Hydrochloride
RS. USP Fluoxetine Related Compound A RS. USP Fluoxetine Re-
lated Compound B RSM..

&USP Fluoxet ine Related Compound B Solut ion

RS.&1S (USP28)

Change to read:

Related compounds—

Mobile phase—Proceed as directed in the Assay.
Test solution 1—Transfer about 56 mg of Fluoxetine Hydro-

chloride, accurately weighed, to a 10-mL volumetric flask, dissolve
in and dilute with Mobile phase to volume, and mix.

Test solution 2—Transfer 2 mL of Test solution 1, accurately
measured, to a 10-mL volumetric flask, dilute with Mobile phase
to volume, and mix.

System suitability solution—Dissolve about 22 mg of USP
Fluoxetine Hydrochloride RS in 10 mL of 1N sulfuric acid, and
heat to 858 for 3 hours. Cool, transfer 0.4 mL of this solution to
a 25-mL volumetric flask, and add about 28 mg of USP Fluoxetine
Hydrochloride RS, 1 mg of USP Fluoxetine Related Compound A
RS, and 1 mg of USP Fluoxetine Related Compound B RS.

&0.5 mL of USP Fluoxetine Related Compound B Solution

RS.&1S (USP28)

Dilute with Mobile phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 215-nm detector and a 4.6-
mm6 25-cm column that contains 5-mm base-deactivated packing
L7. The flow rate is about 1 mL per minute. Chromatograph the
System suitability solution, and record the peak responses as direc-
ted for Procedure: the relative retention times are about 0.24 for a-
[2-(methylamino)ethyl]benzenemethanol (if present), 0.27 for
fluoxetine related compound B (if present), 0.94 for fluoxetine re-
lated compound A, 1.0 for fluoxetine, and 2.17 for 4-trifluoro-
methylphenol; and the ratio of the height of the fluoxetine
related compound A peak to the depth of the valley between the
fluoxetine and fluoxetine related compound A peaks (measured
from the fluoxetine related compound A peak height) is not more
than 1.1.

Procedure—Separately inject equal volumes (about 10 mL) of
Test solution 1 and Test solution 2 into the chromatograph, record
the chromatograms for not less than twice the elution time for
fluoxetine, and measure the peak responses. Calculate the percen-
tage of fluoxetine related compound A in the portion of Fluoxetine
Hydrochloride taken by the formula:

100rA / (rA + rU),

in which rA is the peak response of fluoxetine related compound A
obtained from Test solution 2; and rU is the peak response of fluox-
etine obtained from Test solution 2.

Calculate the percentage of each of the other impurities in the
portion of Fluoxetine Hydrochloride taken by the formula:

100ri / (rs + 5rU),

in which ri is the peak response for each impurity obtained from
Test solution 1; rs is the sum of the responses of all the peaks, ex-
cluding fluoxetine, obtained from Test solution 1; and rU is as de-
fined above: not more than 0.15% of fluoxetine related compound
A is found; not more than 0.25% of a-[2-(methylamino)ethyl]ben-
zenemethanol is found; not more than 0.25% of fluoxetine related
compound B is found; not more than 0.1% of any other individual
impurity is found; and not more than 0.5% of total impurities is
found.
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BRIEFING

Fluoxetine Capsules, USP 27 page 822; Fluoxetine Tablets,
USP 27 page 824. It is proposed to revise the limits in the test
for Chromatographic purity so that both dosage forms reflect the
typical values found in stability studies for approved products.

(PA3: S. Salado) RTS—40907-1

Change to read:

Chromatographic purity—

Triethylamine buffer—Proceed as directed in the Assay under
Fluoxetine Hydrochloride.
Mobile phase—Prepare a filtered and degassed mixture of

Triethylamine buffer and acetonitrile (65 : 35). Make adjustments
if necessary (see System Suitability under Chromatography h621i).
System suitability solution—Dissolve an accurately weighed

quantity of USP Fluoxetine Hydrochloride RS in Mobile phase,
and dilute quantitatively, and stepwise if necessary, with Mobile
phase to obtain a solution having a known concentration of about
0.01 mg per mL.
Test solution—Remove, as completely as possible, the contents

of not fewer than 20 Capsules, and mix. Transfer an accurately
weighed portion of the combined contents, equivalent to about
20 mg of fluoxetine, to a 10-mL volumetric flask, dissolve in
and dilute with Mobile phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 215-nm detector and a 4.6-
mm 6 25-cm column that contains 5-mm packing L10. The flow
rate is about 1 mL per minute. Chromatograph the System suitabil-
ity solution for at least 22 minutes, and record the peak responses as
directed for Procedure: the column efficiency is not less than 1100
theoretical plates; and the relative standard deviation for replicate
injections is not more than 2.0%.
Procedure—Inject a volume (about 10 mL) of the Test solution

into the chromatograph, record the chromatograms, and measure
the peak responses. Calculate the percentage of each impurity in
the portion of Capsules taken by the formula:

100(ri / rs),

in which ri is the peak response for each impurity; and rs is the sum
of the responses of all of the peaks: not more than 0.25% of any
individual impurity is found, and not more than 0.40%

&0.80%&1S (USP28)

of total impurities is found.

BRIEFING

Fluoxetine Delayed-Release Capsules, page 1486 of PF 29(5)
[Sept.–Oct. 2003]. It is proposed to add a Drug release test to this
new monograph.

(BPC: M. Marques) RTS—35912-1

Add the following:

&Fluoxetine Delayed-Release Capsules

» Fluoxetine Delayed-Release Capsules contain

an amount of Fluoxetine Hydrochloride equiva-

lent to not less than 90.0 percent and not more

than 110.0 percent of the labeled amount of fluox-

etine (C17H18F3NO).

Packaging and storage—Preserve in tight containers, and

store at controlled room temperature.

USP Reference standards h11i—USP Fluoxetine Hydro-

chloride RS. USP Fluoxetine Related Compound C RS.

Identification, Infrared Absorption h197Fi—

Test specimen—Transfer the contents of 3 Capsules to a

suitable container, and grind to a fine powder. Transfer an

accurately weighed a portion of the powder, equivalent to

about 40 mg of fluoxetine, to a suitable container, and dis-

solve in 25 mL of 0.1N hydrochloric acid. Filter, and trans-

fer 10 mL of the solution so obtained to a separatory funnel,

add 20 mL of methylene chloride, and mix. Allow the

phases to separate, and transfer the organic layer to a small

glass container. Evaporate to dryness with the aid of a cur-

rent of air and mild heat. Redissolve the residue with a few
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drops of methylene chloride, and transfer to a potassium

bromide plate. Dry or evaporate to a thin film with the aid

of a stream of nitrogen.

Drug release h724i—[To come.]

Apparatus 3: 12 dips per minute (dpm), using a poly-

propylene 40-mesh screen on the top and bottom of the re-

ciprocating cylinder.

ACID STAGE—

Medium: 0.1N hydrochloric acid; 250 mL, deaerated.

Operate the apparatus for 2 hours at 12 dpm, withdraw an

aliquot of theMedium, and allow the apparatus to proceed to

the Buffer stage.

Standard solution—Prepare a solution of USP Fluoxetine

Hydrochloride RS in Acid stage Medium having a known

concentration of about 0.036 mg per mL.

Test solution—Use portions of the solution under test

passed through a filter having a 0.45-mm porosity.

Procedure—Determine the amount of C17H18F3NO dis-

solved from the minimum (most negative) of the first deri-

vative of UV absorbances at about 278 nm in comparison

with the Standard solution.

Tolerances—Not more than 10% of the labeled amount of

C17H18F3NO is dissolved in 2 hours.

BUFFER STAGE—

Medium: pH 6.8 phosphate buffer (Prepared by mixing

3 L of 0.1N hydrochloric acid and 1 L of 0.2M tribasic so-

dium phosphate, and adjusting, if necessary, with 1N hy-

drochloric acid or 1 N sodium hydroxide to a pH of

6.8+ 0.05); 250 mL, deaerated. Operate the apparatus for

45 minutes at 12 dpm, and withdraw an aliquot of the Med-

ium.

Standard solution—Prepare a solution of USP Fluoxetine

Hydrochloride RS in Buffer stage Medium, having a known

concentration of about 0.36 mg per mL.

Test solution—Use portions of the solution under test

passed through a filter having a 0.45-mm porosity.

Procedure—Determine the amount of C17H18F3NO dis-

solved from the difference between the maximum UV ab-

sorbance at about 264 nm and the absorbance at 290 nm

in comparison with the Standard solution.

Tolerances—Not less than 75% (Q) of the labeled amount

of C17H18F3NO is dissolved in 45 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Chromatographic purity—

Ion-pair solution—Dissolve about 6.5 g of sodium 1-oc-

tanesulfonate and 2.9 g of anhydrous sodium acetate in 1 li-

ter of water, and adjust with glacial acetic acid to a pH of

5.0.

Mobile phase—Prepare a filtered and degassed mixture of

Ion-pair solution and acetonitrile (58 : 42). Make adjust-

ments if necessary (see System Suitability under Chromato-

graphy h621i).

Degraded fluoxetine solution—Dissolve an accurately

weighed a quantity of USP Fluoxetine Hydrochloride RS

in 0.1N hydrochloric acid 1.0N sulfuric acid to obtain a so-

lution containing about 2.2 mg per mL. Heat to 858 for 3

hours, and cool to room temperature.

Fluoxetine related compound solution—Dissolve an ac-

curately weighed a quantity of USP Fluoxetine Related

Compound C RS in Mobile phase to obtain a solution con-

taining about 0.5 mg per mL.

System suitability solution—Transfer an accurately

weighed quantity of about 13.5 mg of USP Fluoxetine Hy-

drochloride RS to a 100-mL volumetric flask, add 2 mL of

Degraded fluoxetine solution and 2 mL of Fluoxetine re-

lated compound solution, and dissolve in and dilute with
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Mobile phase to volume. Transfer 10.0 mL of this solution

to a 250-mL volumetric flask, dilute with Mobile phase to

volume, and mix.

Detector sensitivity solution—Transfer 1 mL of the Sys-

tem suitability solution to a 100-mL volumetric flask, and

dilute with Mobile phase to volume.

Test solution—Weigh and finely powder not fewer than 20

Capsules. Transfer an accurately weighed portion of the

powder, equivalent to about 100 mg of fluoxetine, to a

250-mL volumetric flask, dissolve in and dilute withMobile

phase to volume, and mix. Filter before injection.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 3.5-mm

packing L7. The column temperature is maintained at 308.

The flow rate is about 1 mL per minute. Inject the System

suitability solution, and record the peak responses as direc-

ted for Procedure: the relative retention times are about 0.49

for a,a,a-trifluoro-p-cresol, 0.70 for fluoxetine related com-

pound C, and 1.0 for fluoxetine; the resolution, R, between

a,a,a-trifluoro-p-cresol and fluoxetine related compound C

is not less than 2.0; and the resolution, R, between fluoxetine

related compound C and fluoxetine is not less than 6.0.

Chromatograph the Detector sensitivity solution, and record

the peak responses as directed for Procedure: the signal-to-

noise ratio for the fluoxetine peak is not less than 10.

Procedure—Inject a volume (about 50 mL) of the Test so-

lution into the chromatograph, record the chromatogram for

at least three times the retention time of the fluoxetine peak,

and measure all of the peak responses. Calculate the percen-

tage of each impurity in the portion of Capsules taken by the

formula:

100(ri / rs),

in which ri is the peak response for each impurity; and rs is

the sum of the responses of all the peaks: not more than

0.2% of any individual impurity is found, and not more than

0.7% of total impurities is found.

Assay—

Ion-pair solution—Dissolve about 2.9 mL of glacial

acetic acid and about 7.1 g of sodium 1-pentanesulfonate

in 1 liter of water. Adjust with 5N sodium hydroxide to a

pH of 5.0.

Mobile phase—Prepare a filtered and degassed mixture of

methanol and Ion-pair solution (67 : 33). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

System suitability solution—Dissolve accurately weighed

suitable quantities of USP Fluoxetine Hydrochloride RS and

a,a,a-trifluoro-p-cresol in Mobile phase to obtain a solution

containing about 110 mg per mL and 20 mg per mL, respec-

tively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fluoxetine Hydrochloride RS in Mobile

phase, and dilute quantitatively, and stepwise if necessary,

withMobile phase to obtain a solution having a known con-

centration of about 0.11 mg per mL.

Assay preparation—Remove, as completely as possible,

the contents of not fewer than 20 Capsules, and mix. Trans-

fer an accurately weighed portion of the powder, equivalent

to about 100 mg of fluoxetine, to a 500-mL volumetric flask,

shake by mechanical means for about 10 minutes, and then

sonicate for about 5 minutes. Cool the solution to room tem-

perature, dilute with Mobile phase to volume, and mix.

Transfer 5.0 mL of this solution to a 10.0-mL volumetric

flask. Dilute with Mobile phase to volume, and mix. Filter

the solution before injection.

Pharmacopeial Forum
Vol. 30(3) [May–June 2004] IN-PROCESS REVISION 851

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 227-nm detec-

tor and a 4.6-mm 6 7.5-cm column that contains 3.5-mm

packing L7. The flow rate is about 1 mL per minute. The

column temperature is maintained at 388. Chromatograph

the System suitability solution, and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 0.7 for a,a,a-trifluoro-p-cresol and 1.0 for

fluoxetine; the resolution, R, between a,a,a-trifluoro-p-cre-

sol and fluoxetine is not less than 4.0; the tailing factor for

the fluoxetine peak is not more than 1.7; and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of fluoxetine (C17H18F3NO) in the portion

of Capsules taken by the formula:

1000(309.33/345.79)C(rU / rS),

in which 309.33 and 345.79 are the molecular weights of

fluoxetine and fluoxetine hydrochloride, respectively; C is

the concentration, in mg per mL, of USP Fluoxetine Hydro-

chloride RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&1S (USP28)

BRIEFING

Fluoxetine Tablets, USP 27 page 824—See briefing under
Fluoxetine Hydrochloride and Fluoxetine Capsules.

(PA3: S. Salado) RTS—40938-2; 40907-2

Change to read:

USP Reference standards h11i—USP Fluoxetine Hydrochloride
RS. USP Fluoxetine Related Compound B RS.

&USP Fluoxet ine Related Compound B Solut ion

RS.&1S (USP28)

Change to read:

Chromatographic purity—

Ion-pair solution—Dissolve 6.5 g of sodium 1-octanesulfonate
in 1000 mL of water, add 2.9 mL of phosphoric acid, and adjust
with a sodium hydroxide solution (1 in 5) to a pH of 3.0.

Mobile phase—Prepare a filtered and degassed mixture of Ion-
pair solution and acetonitrile (57 : 43). Make adjustments if neces-
sary (see System Suitability under Chromatography h621i).

Resolution solution—Transfer 1 mL of USP Fluoxetine Related
Compound B RS

&USP Fluoxet ine Related Compound B Solut ion

RS&1S (USP28)

and about 13.5 mg of USP Fluoxetine Hydrochloride RS to a 100-
mL volumetric flask. Add 2 mL of a solution prepared by dissol-
ving about 22 mg of USP Fluoxetine Hydrochloride RS in 10 mL
of 1N sulfuric acid, heating at about 858 for 3 hours, and cooling to
room temperature. Dilute with Mobile phase to volume, and mix.
Pipet 10.0 mL of this solution into a 100-mL volumetric flask, di-
lute with Mobile phase to volume, and mix.

Detector sensitivity solution—Prepare a solution of Resolution
solution in Mobile phase (1 in 100).

Standard solution—Dissolve an accurately weighed quantity of
USP Fluoxetine Hydrochloride RS in Mobile phase, and dilute
quantitatively, and stepwise if necessary, to obtain a solution hav-
ing a known concentration of about 0.0135 mg per mL.

Test solution—Place 10 Tablets in a volumetric flask of suitable
size. Dissolve in and dilute with Mobile phase to volume to obtain
a solution having a concentration of about 2 mg of fluoxetine per
mL. Pass a portion of the solution through a suitable filter, and use
the filtrate.

Chromatographic system (see Chromatography h621i)—The li-
quid chromatograph is equipped with a 215-nm detector and a 4.6-
mm 6 15-cm column that contains 3.5-mm packing L7. The col-
umn temperature is maintained at 308. The flow rate is about 1.0
mL per minute. Chromatograph in the following order the Mobile
phase, the Detector sensitivity solution, and the Resolution solu-
tion, and record the peak responses as directed for Procedure:
the relative retention times are about 0.19 for a-[2-(methylami-
no)ethyl]benzenemethanol, 0.26 for fluoxetine related compound
B, and 1.0 for fluoxetine; the resolution, R, between a-[2-
(methyl-amino)ethyl]benzenemethanol and fluoxetine related
compound B is not less than 4.5; and the signal-to-noise ratio for
the Detector sensitivity solution is not less than 10.
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Procedure—Separately inject equal volumes (about 20 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms for a period of time equal to three times
the retention time of the main peak, and measure the areas for all
the peaks. Calculate the percentage of each impurity in the portion
of Tablets taken by the formula:

100(309.33/345.79)(CS / CU)(ri / rS),

in which 309.33 and 345.79 are the molecular weights of fluoxe-
tine and fluoxetine hydrochloride, respectively; CS is the concentra-
tion, in mg per mL, of USP Fluoxetine Hydrochloride RS in the
Standard solution; CU is the concentration, in mg per mL, of fluox-
etine in the Test solution; ri is the peak response for each impurity
obtained from the Test solution; and rS is the peak response for
fluoxetine obtained from the Standard solution: not more than
0.2%

&0.25%&1S (USP28)

of any individual impurity is found; and not more than 0.8%

&0.80%&1S (USP28)

of total impurities is found.

BRIEFING

Hydrocodone Bitartrate and Homotropine Methylbromide
Tablets, page 1267 of PF 28(4) [July–Aug. 2002]. This proposed
new monograph, which previously appeared in Pharmacopeial
Previews, is now being forwarded to In-Process Revision. Editorial
style changes have been made.

(PA2: C. Anthony) RTS—40986-1

Add the following:

&Hydrocodone Bitartrate and
Homatropine Methylbromide Tablets

» Hydrocodone Bitartrate and Homatropine

Methylbromide Tablets contain not less than

90.0 percent and not more than 110.0 percent of

the labeled amounts of hydrocodone bitartrate dis-

esquihydrate (C18H21NO3 �C4H6O6 � 2½ H2O) and

homatropine methylbromide (C17H24BrNO3).

NOTE—Use of silanized autosampler vials such

as dimethyldichlorosilane vials* is required for the

Dissolution test, the Limit tests, and the Assay to

prevent drug degradation.

Packaging and storage—Preserve in tight, light-resistant

containers.

USP Reference standards h11i—USP Dihydrocodeine Bi-

tartrate RS. USP Homatropine Methylbromide RS. USP Hy-

drocodone Bitartrate RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Solution A—Dissolve 850 mg of bismuth subnitrate in a

mixture of 10 mL of glacial acetic acid and 40 mL of water.

Solution B—Dissolve 8 g of potassium iodide in 20 mL of

water.

Stock solution: a mixture of Solution A and Solution B

(1 : 1).

Solvent: a mixture of methanol and water (9 : 1).

Spray reagent 1—[NOTE—Prepare immediately before

use.] Prepare a mixture of water, glacial acetic acid, and

Stock solution (50 : 10 : 5).

Spray reagent 2: hydrogen peroxide TS.

Standard solution 1—Transfer an accurately weighed

quantity of about 30 mg of USP Homatropine Methylbro-

mide RS to a 100-mL volumetric flask, dissolve in and di-

lute with Solvent to volume, and mix.

* A suitable grade is available from Analytical Research and
Testing, Somerville, NJ; Fax: 908-725-8848.
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Standard solution 2—Transfer an accurately weighed

quantity of about 25 mg of USP Hydrocodone Bitartrate

RS to a 25-mL volumetric flask, dissolve in and dilute with

Solvent to volume, and mix.

Test solution—Transfer a portion of 20 finely powdered

Tablets, equivalent to the average Tablet weight, to a centri-

fuge tube, add 5.0 mL of Solvent, centrifuge, and use the

supernatant.

Developing solvent system: a mixture of ethyl acetate,

water, and formic acid (134 : 33 : 33).

Procedure—Apply 50 mL of Standard solution 1, Stan-

dard solution 2, and the Test solution, and proceed as direc-

ted in the chapter. Remove the plate, and dry at 1058. Spray

the plate with Spray reagent 1 and then with Spray reagent

2. The RF values for the principal spots in the chromatogram

of the Test solution correspond to those of the Standard so-

lutions.

B: The retention times of the major peaks in the chro-

matogram of the Assay preparation correspond to those in

the chromatogram of the Standard preparation, as obtained

in the Assay.

Dissolution h711i—[To come].

Uniformity of dosage units h905i: meet the require-

ments.

Limit of dihydrocodeine bitartrate, hydrocodone diol,

and related substances—

Ion-pair solution—Prepare 0.005M sodium 1-octanesul-

fonate, and adjust with glacial acetic acid to a pH of

2.5+ 0.1.

Mobile phase—Prepare a filtered and degassed mixture of

Ion-pair solution and methanol (6 : 4). Add 0.5 mL of

triethylamine per liter. Make adjustments if necessary (see

System Suitability under Chromatography h621i).

System suitability solution—Dissolve about 2 mg each of

hydrocodone diol and USP Dihydrocodeine Bitartrate RS in

35 mL of Mobile phase in a 100-mL volumetric flask, and

dilute with Mobile phase to volume. Dilute this solution

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of each of

about 0.1 mg per mL.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 280-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L7. The flow rate is about 1.5 mL per minute. Chro-

matograph the System suitability solution, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 0.67 for hydrocodone diol, 0.75 for di-

hydrocodeine bitartrate, and 1.0 for hydrocodone bitartrate;

the resolution, R, between hydrocodone diol and dihydroco-

deine bitartrate is not less than 2.0; and the relative standard

deviation for replicate injections of each of these com-

pounds is not more than 5.0%.

Procedure—Separately inject equal volumes (about 200

mL) of the Standard solution and Test solution into the chro-

matograph, record the chromatograms, and measure the

peak areas. Calculate the percentages of hydrocodone diol

and dihydrocodeine bitartrate in the portion of Tablets taken

by the formula:

100(rD / rS),

in which rD is the individual peak response of either hydro-

codone diol or dihydrocodeine in the chromatogram ob-

tained from the Test solution; and rS is the peak response

of hydrocodone bitartrate in the chromatogram obtained

from the Standard solution: not more than 0.5% of hydro-
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codone diol is found, and not more than 1.0% of dihydroco-

deine bitartrate is found. Calculate the percentage of each

other related substance in the portion of Tablets taken by

the formula:

100(ri / rs),

in which ri is the peak response for any individual related

substance with a retention time greater than 5 minutes;

and rs is the sum of the responses of all the peaks: not more

than 0.5% of any individual related substance is found. The

sum of all impurities is not more than 1.5%.

Limit of homatropine hydrobromide and related sub-

stances—

Buffer solution—Prepare a solution of 0.005M dibasic

potassium phosphate, and adjust with phosphoric acid to a

pH of 6.4+ 0.1.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (17 : 3). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Standard solution—Dissolve an accurately weighed

quantity of homatropine hydrobromide in Mobile phase,

and dilute quantitatively withMobile phase to obtain a solu-

tion having a known concentration of about 0.6 mg per mL.

Test solution—Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L7. The flow rate is about 1.5 mL per minute. Chro-

matograph the Standard solution, and record the peak re-

sponses as directed for Procedure: the relative standard

deviation for replicate injections is not more than 5.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of homatropine

hydrobromide in the portion of Tablets taken by the formu-

la:

100(rH / rS),

in which rH is the individual peak response of homatropine

hydrobromide in the chromatogram obtained from the Test

solution; and rS is the peak response for homatropine

methylbromide in the chromatogram obtained from the

Standard solution: not more than 0.5% of homatropine hy-

drobromide is found. Calculate the percentage of each other

related substance in the portion of Tablets taken by the for-

mula:

100(ri / rs),

in which ri is the peak response for any individual related

substance with a relative retention time less than 0.44 in re-

lation to the retention time of hydrocodone bitartrate; and rs

is the sum of the responses of all the peaks: not more than

0.5% of any individual related substance is found. The sum

of all impurities is not more than 1.5%.

Limit of tropine—

Adsorbent: 0.25-mm layer of chromatographic silica

gel.

Diluent: diethyl ether.

Test solution: Finely powder 25 Tablets, and add to a

centrifuge tube. Pipet 5.0 mL of diethyl ether into the cen-

trifuge tube, mix on a vortex mixer for 5 minutes, centri-

fuge, and use the supernatant.

Standard stock solution—Dissolve an accurately weighed

quantity of tropine in Diluent, and dilute quantitatively with

Diluent to obtain a solution having a known concentration

of about 150 mg per mL.
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Stock solutions—Transfer 5.0 mL of the Standard stock

solution to a 10-mL volumetric flask, and dilute with Dilu-

ent to volume quantitatively, and stepwise if necessary, to

obtain Standard solutions A, B, C, andD having known con-

centrations of about 75 mg per mL, 37.5 mg per mL, 18.75

mg per mL, and 9.38 mg per mL, respectively.

Spray reagent—Dissolve 300 mg of platinic acid in 3 mL

of diluted hydrochloric acid, add 97 mL of water and 100

mL of 6% potassium iodide in water, and mix.

Developing solvent system: a mixture of alcohol and

ammonium hydroxide (400 : 100).

Procedure—Apply equal volumes (about 500 mL) of the

Standard stock solution, Standard solutions A, B, C, and D,

and the Test solution to a thin-layer chromatographic plate

(see Chromatography h621i), and proceed as directed in the

chapter. After the plate has dried, position it in a chamber

saturated with iodine vapor for about 30 minutes, then place

it in a hood to allow the iodine to sublime from the plate, and

spray the plate with Spray reagent until spots appear. Any

spot from the Test solution occurring at an RF value corre-

sponding to tropine is not greater in size or intensity than

the corresponding spot obtained from Standard solution B

(0.5%): not more than 0.5% of tropine is found.

Assay—

Buffer solution—Prepare a solution of 0.005M dibasic

potassium phosphate, and adjust with phosphoric acid to a

pH of 6.4+ 0.01.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (17 : 3).

Standard preparation—Dissolve an accurately weighed

quantity of USP Hydrocodone Bitartrate RS and USP Ho-

matropine Methylbromide RS in Mobile phase, and dilute

quantitatively withMobile phase to obtain a solution having

known concentrations of about 0.2 mg per mL and 0.06 mg

per mL, respectively.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 5 mg of hydrocodone bitar-

trate and about 1.5 mg of homatropine methylbromide, to a

25-mL volumetric flask. Pipet 15 mL of the Mobile phase

into the volumetric flask, sonicate for 15 minutes, and then

shake with a wrist-action shaker for 15 additional minutes.

Pipet an additional 10 mL of Mobile phase into the volu-

metric flask, and mix well. Pass the solution through a filter

having a 0.45-mm porosity prior to injection into the chro-

matograph.

Chromatographic system—The liquid chromatograph is

equipped with a 230-nm detector and a 4.6-mm 6 25-cm

column that contains 5-mm packing L7. The flow rate is

about 1.5 mL per minute. Chromatograph the Standard pre-

paration, and record the peak responses as directed for Pro-

cedure: the relative retention times are about 0.44 for

homatropine methylbromide and 1.0 for hydrocodone bita-

trate; the resolution, R, between hydrocodone bitartrate and

homatropine methylbromide is not less than 2.5; and the re-

lative standard deviation for replicate injections is not more

than 3.0% for each analyte.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the amount,

in mg, of homatropine methylbromide (C17H24BrNO3) in the

portion of Tablets taken by the formula:

(LCS /CU)(rU / rS),

in which L is the labeled quantity, in mg, of homatropine

methylbromide in each Tablet; CS is the concentration, in

mg per mL, of USP Homatropine Methylbromide RS in

the Standard preparation; CU is the concentration, in mg

per mL, of homatropine methylbromide in the Assay pre-

Pharmacopeial Forum
856 IN-PROCESS REVISION Vol. 30(3) [May–June 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



paration, based on the labeled amount per Tablet and the

extent of dilution; and rU and rS are the homatropine methyl-

bromide peak responses obtained from the Assay prepara-

tion and the Standard preparation, respectively. Calculate

the amount, in mg, of hydrocodone bitartrate disesquihy-

drate (C18H21NO3 �C4H6O6 � 2½ H2O) in the portion of Ta-

blets taken by the formula:

(494.50/449.46)(LCS /CU)(rU / rS),

in which 494.50 and 449.46 are the molecular weights of

hydrocodone bitartrate disesquihydrate and anhydrous hy-

drocodone bitartrate, respectively; L is the labeled amount,

in mg, of hydrocodone bitartrate disesquihydrate in each Ta-

blet; CS is the concentration, in mg per mL, of USP Hydro-

codone Bitartrate RS in the Standard preparation; CU is the

concentration, in mg per mL, of hydrocodone bitartrate dis-

esquihydrate in the Assay preparation, based on the labeled

amount per Tablet and the extent of dilution; and rU and rS

are the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.&1S (USP28)

BRIEFING

Hyoscyamine Sulfate Elixir,USP 27 page 949. It is proposed to
replace the current gas chromatographic procedure in the Assay
with a stability-indicating liquid chromatographic procedure. The
liquid chromatographic procedure is based on analyses performed
with the Phenomenex Synergi Polar RP brand of L11. The typical
retention time for hyoscyamine is about 12 minutes.

(PA4: E. Gonikberg) RTS—40539-1

Change to read:

Assay—

Internal standard solution—Dissolve about 25 mg of homatro-
pine hydrobromide in water contained in a 50-mL volumetric flask,
add water to volume, and mix. Prepare fresh daily.
Standard preparation—Dissolve about 10 mg of USP Hyoscya-

mine Sulfate RS, accurately weighed, in water contained in a 100-
mL volumetric flask, add water to volume, and mix. Prepare fresh
daily. Pipet 5 mL of this solution into a separator, add 2.0 mL of
Internal standard solution, and adjust with 6N ammonium hydro-
xide to a pH of 9. Extract with three 10-mL portions of methylene
chloride, filter the methylene chloride extracts through 1 g of anhy-
drous sodium sulfate supported by a small cotton plug in a funnel
into a suitable container, and evaporate on a steam bath with the aid
of a current of air to dryness. Do not heat past dryness. Dissolve the
residue in 2.0 mL of methylene chloride.
Assay preparation—Transfer an accurately measured volume of

Elixir, equivalent to about 0.5 mg of hyoscyamine sulfate, to a se-
parator containing 5 mL of water, add 5 mL of 1N sulfuric acid,
and extract with a 25-mL portion of methylene chloride, discarding
the extract. Add 2.0 mL of Internal standard solution. Proceed as
directed under Standard preparation, beginning with ‘‘adjust with
6N ammonium hydroxide to a pH of 9.’’
Chromatographic system—Under typical conditions, the gas

chromatograph contains a 1.8-m 6 2-mm glass column packed
with 3% liquid phase G3 on support S1AB, conditioned as directed
(see Chromatography h621i). Maintain the column at 2258, and
use nitrogen as the carrier gas.
System suitability—Chromatograph a sufficient number of injec-

tions of the Standard preparation, and record peak areas as direc-
ted under Procedure. The analytical system is suitable for
conducting this assay if the relative standard deviation for the ratio
of the peak areas does not exceed 2.0%, the resolution factor is not
less than 4.0, and the tailing factor does not exceed 2.0.
Procedure—Inject appropriate portions of the Assay preparation

and the Standard preparation successively into the gas chromato-
graph. Measure the areas under the peaks for hyoscyamine and ho-
matropine in each chromatogram. Calculate the ratio, RU, of the
area of the hyoscyamine peak to the area of the internal standard
peak in the chromatogram from the Assay, and similarly calculate
the ratio RS, in the chromatogram from the Standard preparation.
Calculate the quantity, in mg, of (C17H23NO3)2 �H2SO4 � 2H2O in
each mL of the Elixir taken by the formula:

0.05(1.053)(W/V)(RU /RS),

in which 1.053 is the ratio of the molecular weight of hydrated
hyoscyamine sulfate to that of anhydrous hyoscyamine sulfate,
W is the weight, in mg, of USP Hyoscyamine Sulfate RS taken
for the Standard preparation, and V is the volume, in mL, of Elixir
taken.

&Diluent—Use 0.01N hydrochloric acid.

Buffer solution—Transfer 13.6 g of monobasic potassium

phosphate to a 2000-mL volumetric flask, dissolve in about

1800 mL of water, adjust with phosphoric acid to a pH of

3.0+ 0.1, dilute with water to volume, mix, and filter.

Mobile phase—Prepare a degassed mixture containing

Buffer solution and methanol (75 : 25).
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Standard stock preparation—Dissolve an accurately

weighed quantity of USP Hyoscyamine Sulfate RS in Dilu-

ent to obtain a solution having a concentration of about 0.16

mg of anhydrous hyoscyamine sulfate per mL. [NOTE—This

solution may be stored in a refrigerator for 30 days.]

Standard preparation—Transfer 3.0 mL of the Standard

stock preparation into a 100-mL volumetric flask, dilute to

volume with Diluent, and mix. Calculate the concentration,

C, in mg per mL, of anhydrous hyoscyamine sulfate in this

solution.

Tropic acid solution—Dissolve an accurately weighed

quantity of tropic acid in Diluent to obtain a solution having

a concentration of about 4 mg of tropic acid per mL.

System suitability preparation—Transfer 3.0 mL of the

Standard stock preparation into a 100-mL volumetric flask,

add 4.0 mL of the Tropic acid solution, dilute to volume

with Diluent, and mix.

Assay preparation—Transfer an accurately measured vo-

lume of Elixir, equivalent to about 0.25 mg of hyoscyamine

sulfate, to a 50-mL volumetric flask; dilute with Diluent to

volume; and mix. Pass an aliquot through a 0.45-mm filter,

discarding the first 5 mL of filtrate.

Chromatographic system—The liquid chromatograph is

equipped with a 205-nm detector and a 4.6-mm 6 15-cm

column that contains 4-mm packing L11 and a 3-mm 6

4-mm guard column that contains packing L11. The flow

rate is about 1.0 mL per minute. The column temperature

is maintained at 308. Chromatograph the System suitability

preparation, and record the peak responses as directed for

Procedure: the elution order is tropic acid peak, followed

by hyoscyamine peak; the resolution, R, between the tropic

acid and hyoscyamine peaks is not less than 1.5; the tailing

factor for the hyoscyamine peak is not more than 2.0; and

the relative standard deviation for replicate injections is not

more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the area responses for the major peaks. Calculate

the quantity, in mg, of (C17H23NO3)2 �H2SO4 � 2H2O in each

mL of the Elixir taken by the formula:

506 1.053 6 (C/V)(rU / rS),

in which 1.053 is the ratio of the molecular weight of hy-

drated hyoscyamine sulfate to that of anhydrous hyoscya-

mine sulfate; C is as defined under Standard preparation;

V is the volume, in mL, of the Elixir taken; and rU and rS

are the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.&1S (USP28)

BRIEFING

Hyoscyamine Sulfate Injection, USP 27 page 950; Hyoscya-
mine Sulfate Oral Solution, USP 27 page 950 and page 1904 of
PF 29(6) [Nov.–Dec 2003]; Hyoscyamine Sulfate Tablets, USP
27 page 951. It is proposed to replace the current gas chromato-
graphic procedure in the Assay with a stability-indicating liquid
chromatographic procedure. The liquid chromatographic proce-
dure is based on analyses performed with the Phenomenex Synergi
Polar RP brand of L11. The typical retention time for hyoscyamine
is about 15 minutes.

(PA4: E. Gonikberg) RTS—40539-2

Change to read:

Assay—

Internal standard solution—Dissolve about 25 mg of homatro-
pine hydrobromide in water contained in a 50-mL volumetric flask,
add water to volume, and mix. Prepare fresh daily.

Standard preparation—Dissolve about 10 mg of USP Hyoscya-
mine Sulfate RS, accurately weighed, in water contained in a 100-
mL volumetric flask, add water to volume, and mix. Prepare fresh
daily. Pipet 10 mL of this solution into a separator, add 2.0 mL of
Internal standard solution, and adjust with 6N ammonium hydro-
xide to a pH of 9. Extract with three 10-mL portions of methylene
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chloride, filter the methylene chloride extracts through 1 g of anhy-
drous sodium sulfate supported by a small cotton plug in a funnel
into a suitable container, and evaporate on a steam bath with the aid
of a current of air to dryness. Do not heat past dryness. Dissolve the
residue in 2.0 mL of methylene chloride.
Assay preparation—Transfer an accurately measured volume of

Injection, equivalent to about 1.0 mg of hyoscyamine sulfate, to a
separator containing 5 mL of water, and add 2.0 mL of Internal
standard solution. Proceed as directed under Standard prepara-
tion, beginning with ‘‘adjust with 6N ammonium hydroxide to a
pH of 9.’’
Chromatographic system—Under typical conditions, the gas

chromatograph contains a 1.8-m 6 2-mm glass column packed
with 3% liquid phase G3 on support S1AB, conditioned as directed
(see Chromatography h621i). Maintain the column at 2258, and
use nitrogen as the carrier gas.
System suitability—Chromatograph a sufficient number of injec-

tions of the Standard preparation, and record peak areas as direc-
ted under Procedure. The analytical system is suitable for
conducting this assay if the relative standard deviation for the ratio
of the peak areas does not exceed 2.0%, the resolution factor is not
less than 4.0, and the tailing factor does not exceed 2.0.
Procedure—Inject appropriate portions of the Assay preparation

and the Standard preparation successively into the gas chromato-
graph. Measure the areas under the peaks for hyoscyamine and ho-
matropine in each chromatogram. Calculate the ratio, RU, of the
area of the hyoscyamine peak to the area of the internal standard
peak in the chromatogram from the Assay preparation, and simi-
larly calculate the ratio RS, in the chromatogram from the Standard
preparation. Calculate the quantity, in mg, of (C17H23NO3)2 �H2-

SO4 � 2H2O in each mL of the Injection taken by the formula:

0.1(1.053)(W/V)(RU /RS),

in which 1.053 is the ratio of the molecular weight of hydrated
hyoscyamine sulfate to that of anhydrous hyoscyamine sulfate,
W is the weight, in mg, of USP Hyoscyamine Sulfate RS taken
for the Standard preparation, and V is the volume, in mL, of Injec-
tion taken.

&Diluent—Use 0.01N hydrochloric acid.

Buffer solution—Transfer 13.6 g of monobasic potassium

phosphate to a 2000-mL volumetric flask, dissolve in about

1800 mL of water, adjust with phosphoric acid to a pH of

3.0+ 0.1, dilute with water to volume, mix, and filter.

Mobile phase—With continuous stirring, add 0.3 mL of

triethylamine to 1800 mL of the Buffer solution. Add 200

mL of acetonitrile, mix well, and degas.

Standard stock preparation—Dissolve an accurately

weighed quantity of USP Hyoscyamine Sulfate RS in Dilu-

ent to obtain a solution having a concentration of about 0.16

mg of anhydrous hyoscyamine sulfate per mL. [NOTE—This

solution may be stored in a refrigerator for 30 days.]

Standard preparation—Transfer 3.0 mL of the Standard

stock preparation into a 100-mL volumetric flask, dilute to

volume with Diluent, and mix. Calculate the concentration,

C, in mg per mL, of anhydrous hyoscyamine sulfate in this

solution.

Assay preparation—Transfer an accurately measured vo-

lume of Injection, equivalent to about 1.0 mg of hyoscya-

mine sulfate, to a 200-mL volumetric flask; dilute with

Diluent to volume; and mix. Pass an aliquot through a

0.45-mm filter, discarding the first 5 mL of filtrate.

Chromatographic system—The liquid chromatograph is

equipped with a 205-nm detector and a 4.6-mm 6 15-cm

column that contains 4-mm packing L11 and a 3-mm 6

4-mm guard column that contains packing L11. The flow

rate is about 1.0 mL per minute. The column temperature

is maintained at 308. Chromatograph the Standard prepara-

tion, and record the peak responses as directed for Proce-

dure: the tailing factor is not more than 1.8, and the

relative standard deviation for six replicate injections is

not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the area responses for the major peaks. Calculate

the quantity, in mg, of (C17H23NO3)2 �H2SO4 � 2H2O in each

mL of Injection taken by the formula:

1006 1.053 6 (C/V)(rU / rS),

in which 1.053 is the ratio of the molecular weight of hy-

drated hyoscyamine sulfate to that of anhydrous hyoscya-

mine sulfate; C is as defined under Standard preparation;

V is the volume, in mL, of Injection taken; and rU and rS

are the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.&1S (USP28)
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BRIEFING

Hyoscyamine Sulfate Oral Solution, USP 27 page 950 and
page 1904 of PF 29(6) [Nov.–Dec. 2003]—See briefing under
Hyoscyamine Sulfate Injection.

(PA4: E. Gonikberg) RTS—40539-3

Add the following:

&Uniformity of dosage units h905i—

FOR ORAL SOLUTION PACKAGED IN SINGLE-UNIT CONTAIN-

ERS: meets the requirements.&2S (USP27)

Add the following:

&Deliverable volume h698 i—

FOR ORAL SOLUTION PACKAGED IN MULTIPLE-UNIT CON-

TAINERS: meets the requirements.&2S (USP27)

Change to read:

Assay—
Internal standard solution—Dissolve about 25 mg of homatro-

pine hydrobromide in water contained in a 50-mL volumetric flask,
add water to volume, and mix. Prepare fresh daily.
Standard preparation—Dissolve about 10 mg of USP Hyoscya-

mine Sulfate RS, accurately weighed, in water contained in a 100-
mL volumetric flask, add water to volume, and mix. Prepare fresh
daily. Pipet 10 mL of this solution into a separator, add 2.0 mL of
Internal standard solution, and adjust with 6N ammonium hydro-
xide to a pH of 9. Extract with three 15-mL portions of methylene
chloride, filter the methylene chloride extracts through 1 g of anhy-
drous sodium sulfate supported by a small cotton plug in a funnel
into a suitable container, and evaporate on a steam bath with the aid
of a current of air to dryness. Do not heat past dryness. Dissolve the
residue in 2.0 mL of methylene chloride.
Assay preparation—Transfer an accurately measured volume of

Oral Solution, equivalent to about 1.0 mg of hyoscyamine sulfate,
to a separator containing 5 mL of water, add 5 mL of 1N sulfuric
acid, and extract with a 25-mL portion of methylene chloride, dis-
carding the extract. Add 2.0 mL of Internal standard solution. Pro-
ceed as directed under Standard preparation, beginning with
‘‘adjust with 6N ammonium hydroxide to a pH of 9.’’
Chromatographic system—Under typical conditions, the gas

chromatograph contains a 1.8-m 6 2-mm glass column packed
with 3% liquid phase G3 on support S1AB, conditioned as directed
(see Chromatography h621i). Maintain the column at 2258, and
use nitrogen as the carrier gas.
System suitability—Chromatograph a sufficient number of injec-

tions of the Standard preparation, and record peak areas as direc-
ted under Procedure. The analytical system is suitable for
conducting this assay if the relative standard deviation for the ratio
of the peak areas does not exceed 2.0%, the resolution factor is not
less than 4.0, and the tailing factor does not exceed 2.0.

Procedure—Inject appropriate portions of the Assay preparation
and the Standard preparationsuccessively into the gas chromato-
graph. Measure the areas under the peaks for hyoscyamine and ho-
matropine in each chromatogram. Calculate the ratio, RU, of the
area of the hyoscyamine peak to the area of the internal standard
peak in the chromatogram from the Assay preparation, and simi-
larly calculate the ratio, RS, in the chromatogram from the Standard
preparation. Calculate the quantity, in mg, of (C17H23NO3)2 �H2-

SO4 � 2H2O in each mL of the Oral Solution taken by the formula:

0.1(1.053)(W/V)(RU /RS),

in which 1.053 is the ratio of the molecular weight of hydrated
hyoscyamine sulfate to that of anhydrous hyoscyamine sulfate,
W is the weight, in mg, of USP Hyoscyamine Sulfate RS taken
for the Standard preparation, and V is the volume, in mL, of Oral
Solution taken.

&Diluent, Mobile phase, Standard preparation, and Chro-

matographic system—Proceed as directed in the Assay un-

der Hyoscyamine Sulfate Injection.

Assay preparation—Transfer an accurately measured vo-

lume of Oral Solution, equivalent to about 0.5 mg of hyos-

cyamine sulfate, to a 100-mL volumetric flask, dilute with

Diluent to volume, and mix. Pass an aliquot through a 0.45-

mm filter, discarding the first 5 mL of filtrate.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the area responses for the major peaks. Calculate

the quantity, in mg, of (C17H23NO3)2 �H2SO4 � 2H2O in each

mL of Oral Solution taken by the formula:

1006 1.053 6 (C/V)(rU / rS),

in which 1.053 is the ratio of the molecular weight of hy-

drated hyoscyamine sulfate to that of anhydrous hyoscya-

mine sulfate; C is defined under Standard preparation; V

is the volume, in mL, of Oral Solution taken; and rU and

rS are the peak responses obtained from the Assay prepara-

tion and the Standard preparation, respectively.&1S (USP28)
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BRIEFING

Hyoscyamine Sulfate Tablets, USP 27 page 951—See briefing
under Hyoscyamine Sulfate Injection.

(PA4: E. Gonikberg) RTS—40539-4

Change to read:

Assay—

pH 9.0 buffer—Dissolve 34.8 g of dibasic potassium phosphate
in 900 mL of water, and adjust to a pH of 9.0, determined electro-
metrically, by the addition of 3N hydrochloric acid or 1N sodium
hydroxide, as necessary, with mixing.
Internal standard solution—Dissolve about 25 mg of homatro-

pine hydrobromide, accurately weighed, in water contained in a
50-mL volumetric flask, add water to volume, and mix. Prepare
fresh daily.
Standard preparation—Dissolve about 10 mg of USP Hyoscya-

mine Sulfate RS, accurately weighed, in water contained in a 100-
mL volumetric flask, add water to volume, and mix. Prepare fresh
daily. Pipet 10.0 mL of this solution into a separator, add 2.0 mL of
Internal standard solution and 5.0 mL of pH 9.0 buffer, and adjust
with 1N sodium hydroxide to a pH of 9.0. Extract with two 10-mL
portions of methylene chloride, filter the methylene chloride ex-
tracts through 1 g of anhydrous sodium sulfate supported by a
small cotton plug in a funnel into a 50-mL beaker, and evaporate
under nitrogen to dryness. Dissolve the residue in 2.0 mL of
methylene chloride.
Assay preparation—Weigh and finely powder not less than 20

Tablets. Transfer an accurately weighed portion of the powder,
equivalent to about 1.0 mg of hyoscyamine sulfate, to a separator
containing 5 mL of pH 9.0 buffer, and add, by pipet, 2.0 mL of
Internal standard solution. Proceed as directed under Standard
preparation, beginning with ‘‘adjust with 1N sodium hydroxide
to a pH of 9.0.’’
Chromatographic system—Under typical conditions, the instru-

ment contains a 1.8-m 6 2-mm glass column packed with 3% G3
on S1AB, conditioned as directed (see Chromatography h621i).
Maintain the column at 2258, and use nitrogen as the carrier gas
at a flow rate of 25 mL per minute.
System suitability—Chromatograph six to ten injections of the

Standard preparation, and record peak areas as directed under Pro-
cedure. The analytical system is suitable for conducting this assay
if the relative standard deviation for the ratio of the peak areas does
not exceed 2.0%, the resolution factor is not less than 4.0, and the
tailing factor does not exceed 2.0.
Procedure—Inject 1-mL portions of the Assay preparation and

the Standard preparation successively into the gas chromatograph.
Measure the areas under the peaks for hyoscyamine sulfate and ho-
matropine hydrobromide in each chromatogram. Calculate the ra-
tio, AU, of the area of the hyoscyamine sulfate peak to the area of
the internal standard peak in the chromatogram from the Assay pre-
paration, and similarly calculate the ratio, AS, in the chromatogram
from the Standard preparation. Calculate the quantity, in mg, of
(C17H23NO3)2 �H2SO4 � 2H2O in the portion of Tablets taken by
the formula:

1.053(W/10)(AU /AS),

in which 1.053 is the ratio of the molecular weight of hydrated
hyoscyamine sulfate to that of anhydrous hyoscyamine sulfate,
andW is the weight, in mg, of USP Hyoscyamine Sulfate RS taken
for the Standard preparation.

&Diluent, Buffer solution, Mobile phase, Standard

stock preparation, and Standard preparation—Proceed as

directed in the Assay under Hyoscyamine Sulfate Injection.

Tropic acid solution—Dissolve an accurately weighed

quantity of tropic acid in Diluent to obtain a solution having

a concentration of about 3 mg of tropic acid per mL.

System suitability preparation—Transfer 3.0 mL of the

Standard stock preparation into a 100-mL volumetric flask,

add 4.0 mL of the Tropic acid solution, dilute to volume

with Diluent, and mix.

Assay preparation—Weigh and finely powder not less

than 20 Tablets. Transfer an accurately weighed quantity

of the powder, equivalent to about 0.125 mg of hyoscya-

mine sulfate, to a 25-mL volumetric flask. Add about 20

mL of the Diluent, and sonicate for 15 minutes with occa-

sional swirling. Allow to cool to room temperature, dilute

with Diluent to volume, and mix. Pass an aliquot through

a 0.45-mm filter, discarding the first 5 mL of filtrate.

Chromatographic system—The liquid chromatograph is

equipped with a 205-nm detector and a 4.6-mm 6 15-cm

column that contains 4-mm packing L11 and a 3-mm 6

4-mm guard column that contains packing L11. The flow

rate is about 1.0 mL per minute. The column temperature

is maintained at 308. Chromatograph the System suitability

preparation, and record the peak responses as directed for

Procedure: the elution order is tropic acid peak, followed

by hyoscyamine peak; the resolution, R, between the tropic

acid and hyoscyamine peaks is not less than 1.5; the tailing

factor for the hyoscyamine peak is not more than 1.8; and

the relative standard deviation for six replicate injections is

not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and
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measure the area responses for the major peaks. Calculate

the quantity, in mg, of (C17H23NO3)2 �H2SO4 � 2H2O in the

portion of Tablets taken by the formula:

256 1.053 6 C(rU / rS),

in which 1.053 is the ratio of the molecular weight of hy-

drated hyoscyamine sulfate to that of anhydrous hyoscya-

mine sulfate; C is as defined under Standard preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respective-

ly.&1S (USP28)

BRIEFING

Hypromellose Ophthalmic Solution, USP 27 page 952. In ac-
cordance with the implemented name change of the Reference
Standard, from USP Hydroxypropyl Methylcellulose RS to USP
Hypromellose RS, it is proposed to make the corresponding
change in the USP Reference standard h11i section and in the As-
say. This is consistent with the change to the compendial name,
Hypromellose, official on September 1, 2002.

(EMC: C. Sheehan) RTS—40937-1

Change to read:

USP Reference standards h11i—USP Hydroxypropyl Methylcel-
lulose RS.

&USP Hypromellose RS.&1S (USP28)

Change to read:

Assay—

Standard preparation—Dissolve a suitable quantity of USP Hy-
droxypropyl Methylcellulose RS

&USP Hypromellose RS,&1S (USP28)

accurately weighed, in water, and dilute quantitatively with water
to obtain a solution having a known concentration of about 100 mg
per mL.

Assay preparation—Dilute an accurately measured volume of
Ophthalmic Solution quantitatively with water to obtain a solution
having an equivalent concentration of about 100 mg of hypromel-
lose per mL.

Procedure—Pipet 2 mL each of the Standard preparation, the
Assay preparation, and water to provide a blank, into separate,
glass-stoppered test tubes. To each tube add 5.0 mL of diphenyla-
mine solution (prepared by dissolving 3.75 g of colorless dipheny-
lamine crystals in 150 mL of glacial acetic acid and diluting the
solution with 90 mL of hydrochloric acid), mix, and immediately
insert the tubes into an oil bath at 1058 to 1108 for 30 minutes, the
temperature being kept uniform within 0.18 during heating. Re-
move the tubes, and place them in an ice-water bath for 10 minutes
or until thoroughly cool. At room temperature and using a suitable
spectrophotometer, concomitantly determine the absorbances of
the solutions from the Standard preparation and the Assay pre-
paration at 635 nm, using the water solution as the blank. Calculate
the quantity, in mg, of hypromellose in each mL of the Ophthalmic
Solution taken by the formula:

0.001C(d/V)(AU /AS),

in which C is the concentration, in mg per mL, of USP Hydroxy-
propyl Methylcellulose RS

&USP Hypromellose RS&1S (USP28)

in the Standard preparation; V is the volume, in mL, of Ophthal-
mic Solution taken; d is the dilution factor of V used to obtain the
Assay preparation; and AU and AS are the absorbances of the solu-
tions from the Assay preparation and the Standard preparation,
respectively.

BRIEFING

Indinavir Sulfate. This new monograph replaces the mono-
graph that was published on page 2165 of PF 27(2) [Mar.–Apr.
2001] and subsequently canceled. On the basis of information re-
ceived from the sponsor, the specifications were further clarified to
be consistent with the validation method.

(PA7b: B. Davani) RTS—41029-1
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Add the following:

&Indinavir Sulfate

C36H47N5O4 �H2SO4 711.87

D-erythro-Pentonamide, 2,3,5-trideoxy-N-(2,3-dihydro-2-

hydroxy -1H-inden-1- yl) -5- [2- [[ (1,1- dimethylethyl)

amino]carbonyl]-4-(3-pyridinylmethyl)-1-piperazinyl]-

2-(phenylmethyl)-, monohydrate, [1(1S,2R),5(S)]-, sul-

fate (1 : 1) (salt).

(aR,gS,2S)-a-Benzyl-2-(tert-butylcarbamoyl)-g-hydroxy-

N-[(1S,2R)-2-hydroxy-1-indanyl]-4-(3-pyridylmethyl)-

1-piperazinevaleramide sulfate (1 : 1) (salt)

[157810-81-6].

» Indinavir Sulfate contains not less than 98.5 per-

cent and not more than 101.5 percent of

C36H47N5O4 �H2SO4, calculated on an anhydrous,

solvent-free basis.

Packaging and storage—Preserve in tight containers, pro-

tected from moisture. Store at 258, excursions permitted be-

tween 158 and 308.

USP Reference standards h11i—USP Indinavir RS. USP

Indinavir System Suitability RS.

Identification—

A: Infrared Absorption h197Mi. The IR absorption

spectrum exhibits maxima at about 3.0–3.1, 5.9, 6.2, and

13.6 mm.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Specific rotation h781Si: between +1228 and +1298, at

365 nm, determined on the anhydrous, solvent-free basis.

Test solution: 10 mg per mL, in water.

Water, Method I h921i: not more than 1.5%, using

0.25 g.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method I h231i: 0.001%.

Chromatographic purity—

Solution A—Dissolve 0.54 g of monobasic potassium

phosphate and 2.79 g of dibasic potassium phosphate in 2

L of water.

Solution B—Use acetonitrile.

Diluent—Prepare a mixture of Solution A and Solution B

(1 : 1).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

System suitability solution—Transfer about 40 mg of USP

Indinavir System Suitability RS to a 100-mL volumetric

flask, dissolve in and dilute with Diluent to volume, and

mix.

Test solution—Transfer about 50 mg of Indinavir Sulfate,

accurately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with Diluent to volume, and mix.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The flow rate is about 1.0 mL per minute.

The chromatograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–40 80?30 20?70 linear gradient

40–45 30 70 isocratic

45–47 30?80 70?20 linear gradient

47–52 80 20 isocratic

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times, based on the indinavir peak at about 21 to

26 minutes, are listed in Table 1; the resolution, R, between

indinavir and related compound C is greater than 1.8; and

the tailing factor, determined from the indinavir peak, is

greater than 0.95 and less than 2.0.

Table 1

Indinavir Related

Compound

Approximate Relative

Retention Time

A 0.18

B 0.80

C 0.98

D 1.14

E 1.30

Procedure—Inject about 20 mL of the Test solution into

the chromatograph, record the chromatogram, and measure

the peak responses. Calculate the percentage of each impur-

ity in the portion of Indinavar Sulfate taken by the formula:

100(ri / rs),

in which ri is the peak area response for each impurity; and rs

is the sum of the responses of all the peaks: not more than

0.1% of any individual impurity specified in Table 1 is

found; and not more than 0.5% of total impurities is found.

Content of alcohol—

Standard solution—Transfer 1.0 mL of dehydrated alco-

hol, at 208, to a 100-mL volumetric flask, dilute with water

to volume, and mix. Dilute an accurately measured volume

of the resulting solution quantitatively, and stepwise if ne-

cessary, with water to obtain a solution having a known con-

centration of about 0.001 mL of alcohol per mL of solution.

Test solution—Transfer about 400 mg of Indinavir Sul-

fate, accurately weighed, to a 100-mL volumetric flask, dis-

solve in and dilute with water to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 0.53-mm 6 30-m capillary column coated

with a 1.0-mm film of phase G14. The carrier gas is helium,

flowing at a rate of 10 mL per minute. The chromatograph is

programmed as follows. The temperature of the column is

maintained at 358, the injection port temperature is main-

tained at 1408, and the detector temperature is maintained

at 2208. At the end of each five-minute isothermal run, the

oven temperature is increased to 2008 before adjusting the

column temperature to 358 for the next injection. Chroma-

tograph the Standard solution, and record the peak re-

sponses as directed for Procedure: the relative standard

deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 0.1

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the percentage of
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alcohol, in mg, in the portion of Indinavir Sulfate taken by

the formula:

79,000(CS /CU)(rU / rS),

in which CS is the concentration, in mL per mL, of dehy-

drated alcohol in the Standard solution; CU is the concentra-

tion, in mg per mL, of Indinavir Sulfate in the Test solution;

and rU and rS are the peak areas for alcohol obtained from the

Test solution and the Standard solution, respectively: be-

tween 5.0% and 8.0% is found. [NOTE—The value 79,000

= conversion to percent (100%)6 density of ethanol at 208

(790 mg/mL).]

Content of sulfate—

Methanolic formaldehyde solution—Transfer 1000 mL of

methanol to a suitable container, add 300 mL of formalde-

hyde, and mix.

Diluent—Prepare a mixture of Methanolic formaldehyde

solution and water (50 : 50).

Test solution—Dissolve about 500 mg of Indinavir Sul-

fate, accurately weighed, in about 80 mL of Diluent.

Procedure—Titrate with 0.1M lead perchlorate VS, deter-

mining the endpoint potentiometrically, using a lead-speci-

fic electrode in conjunction with a suitable reference

electrode. Each mL of 0.1M lead perchlorate VS is equiva-

lent to 9.604 mg of sulfate: between 13.2% and 14.4% is

found, calculated on the anhydrous and solvent-free basis.

Assay—

Dibutylammonium phosphate buffer—Transfer 20 mL of

dibutyl ammonium phosphate to 1000 mL of water. While

stirring, adjust with sodium hydroxide TS to a pH of

6.5+ 0.05.

Mobile phase—Prepare a filtered and degassed mixture of

Dibutylammonium phosphate buffer and acetonitrile

(11 : 9). Make adjustments if necessary (see System Suitabil-

ity under Chromatography h621i).

Standard preparation—Dissolve a suitable quantity of

USP Indinavir RS, accurately weighed, in Mobile phase to

obtain a solution having a known concentration of about 0.5

mg per mL.

Assay preparation—Transfer about 60 mg of Indinavir

Sulfate, accurately weighed, to a 100-mL volumetric flask,

dissolve in and dilute with Mobile phase to volume, and

mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 260-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L7. The flow rate is about 1.0 mL per minute.

The column temperature is maintained at 408. Chromato-

graph the Standard preparation, and record the peak re-

sponses as directed for Procedure: the column efficiency

is not less than 4000 theoretical plates; the tailing factor is

less than 2.0; and the relative standard deviation for repli-

cate injections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C36H47N5O4 �H2SO4 in the portion of In-

dinavir Sulfate taken by the formula:

(1.1598)DC(rU / rS),

in which D is the dilution factor, in mL, for the Assay pre-

paration; C is the concentration, in mg per mL, of USP In-

dinavir RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively. [NOTE—1.1598 = Indi-

navir Sulfate MW (711.87 g/mol) / Indinavir MW

(613.80 g/mol).]&1S (USP28)
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BRIEFING

Indomethacin Topical Gel, page 5808 of PF 24(2) [Mar.–Apr.
1998]. This new monograph, which previously appeared in Phar-
macopeial Previews, is now forwarded with modifications to In-
Process Revision.

(CRX: C. Okeke) RTS—41004-1

Add the following:

&Indomethacin Topical Gel

» Indomethacin Topical Gel contains not less than

0.90 g and not more than 1.10 g of Indomethacin

in 100 mL of gel. Prepare Indomethacin Topical

Gel as follows:

Indomethacin. . . . . . . . . . . . . . . . 1.0 g

Carbomer 941 . . . . . . . . . . . . . . . 2.0 g

Purified Water . . . . . . . . . . . . . . . 10 mL

Alcohol (95% ethyl alcohol) a

sufficient quantity, to make . . . . 100 mL

Transfer the Indomethacin to a suitable beaker,

and dissolve it in 55 mL of Alcohol. Transfer this

solution to a glass mortar, and slowly add the Car-

bomer 941 so that it is thoroughly distributed.

Press out any white lumps until a smooth gel is

formed. Slowly add the Purified Water with mix-

ing. Add a sufficient quantity of Alcohol to obtain

a final volume of 100 mL, and mix. Transfer the

Gel to a wide-mouth container or ointment jar.

Packaging and storage—Preserve in tight, light-resistant,

wide-mouth containers or ointment jars. Store at controlled

room temperature.

Labeling—Label it to state that it is for topical, external use

only, that it should be used only as directed, and that the

container should be kept tightly closed.

Beyond-use date—Thirty days after the day on which it

was compounded.

Assay—[To come.]&1S (USP28)

BRIEFING

Ipecac, USP 27 page 1020. In the Assay for emetine and ce-
phaeline, it is proposed to replace the name of the reagent methyl
sulfoxide with its synonym dimethyl sulfoxide. The use of the
name ‘‘dimethyl sulfoxide’’ is being standardized throughout the
USP–NF. In addition, minor editorial style changes have been
made.

(BPC: M. Marques) RTS—41082-6

Change to read:

Assay for emetine and cephaeline—

Standard preparation—Weigh accurately a suitable quantity of
USP Emetine Hydrochloride RS, and dissolve in 0.5 N sulfuric
acid. Dilute quantitatively and stepwise with the same dilute sulfu-
ric acid to obtain a solution having a known concentration equiva-
lent to about 50 mg of emetine per mL.

Assay preparation—Prepare a Test Sample as directed in Meth-
ods of Analysis under Articles of Botanical Origin h561i. Transfer
to a 150-mL beaker about 200 mg, accurately weighed, of the fine
powder. Add 2 mL of methyl sulfoxide,

&dimethyl sulfoxide,&1S (USP28)

mix with a flattened stirring rod to assure complete wetting of the
powder, and allow to stand for about 30 minutes. Add 2 mL of
water and about 1 g of sodium bicarbonate, and mix.

Phosphate buffer—Prepare approximately 0.5M solutions of
monobasic potassium phosphate (containing 5.1 g per 75 mL)
and dibasic potassium phosphate (containing 2.2 g per 25 mL).
Mix 3 volumes of 0.5M monobasic potassium phosphate with 1
volume of 0.5M dibasic potassium phosphate, and adjust by the
addition of one or the other of the solutions to a pH of
6.0+ 0.05. Dissolve 7.5 g of potassium chloride in 100 mL of
the resulting solution.
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Citric acid buffer—Prepare approximately 0.5M solutions of so-
dium citrate (containing 6.5 g per 50 mL) and citric acid (contain-
ing 4.8 g per 50 mL). Mix equal volumes of these solutions, and
adjust by addition of one or the other of the solutions to a pH of
4.0+ 0.05.
Chromatographic columns—For each column, pack a pledget of

fine glass wool in the base of a chromatographic tube (25- 6 200-
mm test tube to which is fused a 5-cm length of 7-mm tubing) with
the aid of a tamping rod having a disk with a diameter about 1 mm
less than that of the tube.

Prepare Column I as follows. To the Assay preparation add
6 g of purified siliceous earth, mix, transfer the mixture to the col-
umn, scrub the beaker with about 1 g of the purified siliceous earth,
transfer this to the top of the column, and tamp. Prepare Column II
using 3 g of the purified siliceous earth and 2 mL of Phosphate
buffer; prepare Column III using 2 mL of Citric acid buffer and
3 g of the purified siliceous earth; and prepare Column IV using
2 mL of sodium hydroxide solution (1 in 50) and 3 g of the purified
sili-ceous earth. Pack a pledget of glass wool on the top of each
column.
Procedure—[NOTE—Use water-saturated solvents throughout

this procedure. Rinse the tips of the chromatographic columns be-
fore discarding them.] Mount Columns I and II so that the effluent
from Column I flows onto Column II. Pass three 50-mL portions of
ether through the columns, and discard Column I and the eluate.
Mount Column III below Column II and pass three 50-mL portions
of a mixture of 1 volume of ether and 3 volumes of chloroform
through the columns. Discard Column II and the eluate. Wash Col-
umn III with 25 mL of the ether–chloroform mixture, followed by
25 mL of a mixture of equal volumes of ether and isooctane, and
discard the washings. Wash Column IV with 20 mL of a 1 in 50
solution of triethylamine in the ether–isooctane mixture, and dis-
card the washing. Mount Column IV below Column III, and place
as a receiver under Column IV a 125-mL separator containing 15
mL of 4N sulfuric acid. Pass through the columns 10 mL of a 1 in 5
solution of triethylamine in the ether–isooctane mixture, followed
by three 10-mL portions of a 1 in 50 solution of triethylamine in the
ether–isooctane mixture. Discard Column III, and pass through
Column IV 20 mL of the 1 in 50 solution of triethylamine in the
ether–isooctane mixture. Shake the separator, allow the phases to
separate, and transfer the aqueous extract to a 50-mL volumetric
flask. Extract with two additional 10-mL portions of 0.5N sulfuric
acid, combining the extracts in the volumetric flask. Add 0.5N sul-
furic acid to volume, and mix (emetine solution).

Elute Column IV with 75 mL of chloroform, collecting the
eluate in a 250-mL separator containing 150 mL of ether. Discard
Column IV. Extract with one 20-mL and then with two 10-mL por-
tions of 0.5N sulfuric acid, collecting the extracts in a 50-mL vo-
lumetric flask. Rinse the stem of the separator, add the acid to
volume, and mix (cephaeline solution).

Concomitantly determine the absorbances of the emetine so-
lution, the cephaeline solution, and the Standard preparation in 1-
cm cells at the wavelength of maximum absorbance at about 283
nm and at 350 nm, with a suitable spectrophotometer, using 0.5N
sulfuric acid as the blank.

Calculate the quantity, in mg, of emetine in the portion of Ipe-
cac taken by the formula:

0.05C(A283 – A350)U / (A283 – A350)S,

in which C is the concentration, in mg per mL, of emetine in the
Standard preparation, and the parenthetic expressions are the dif-
ferences in the absorbances of the solution of emetine from the As-
say preparation (U) and the Standard preparation (S),
respectively, at the wavelengths indicated by the subscripts.

Calculate the quantity, in mg, of cephaeline in the portion of
Ipecac taken by the formula:

0.971(0.05C)(A283 – A350)U / (A283 – A350)S,

in which 0.971 is the ratio of the molecular weight of cephaeline to
that of emetine; C is as defined above; and the parenthetic expres-

sions are the differences in the absorbances of the solution of ce-
phaeline from the Assay preparation (U) and the Standard
preparation (S), respectively, at the wavelengths indicated by the
subscripts.

BRIEFING

Powdered Ipecac, USP 27 page 1021. In the Assay for emetine
and cephaeline, it is proposed to replace the name of the reagent
methyl sulfoxide with its synonym dimethyl sulfoxide. The use of
the name ‘‘dimethyl sulfoxide’’ is being standardized throughout
the USP–NF. In addition, minor editorial style changes have been
made.

(BPC: M. Marques) RTS—41082-5

Change to read:

Assay for emetine and cephaeline—

Standard preparation, Phosphate buffer, Citric acid buffer, and
Chromatographic columns—Prepare as directed in the Assay for
emetine and cephaeline under Ipecac.
Assay preparation—Transfer to a 150-mL beaker about 200 mg,

accurately weighed, of Powdered Ipecac. Add 2 mL of methyl sulf-
oxide,

&dimethyl sulfoxide,&1S (USP28)

mix with a flattened stirring rod to ensure complete wetting of the
powder, and allow to stand for about 30 minutes. Add 2 mL of
water and about 1 g of sodium bicarbonate, and mix.
Procedure—Proceed as directed for Procedure in the Assay for

emetine and cephaeline under Ipecac. Calculate the quantity, in
mg, of emetine in the portion of Powdered Ipecac taken by the for-
mula:

0.05C(A283 – A350)U / (A283 – A350)S,

in which the parenthetic expressions are the differences in the ab-
sorbances of the solution of emetine from the Assay preparation
(U) and the Standard preparation (S), respectively, at the wave-
lengths indicated by the subscripts; and C is as defined for Proce-
dure in the Assay for emetine and cephaeline under Ipecac.
Calculate the quantity, in mg, of cephaeline in the portion of Pow-
dered Ipecac taken by the formula:

0.971(0.05C)(A283 – A350)U / (A283 – A350)S,

in which 0.971 is the ratio of the molecular weight of cephaeline to
that of emetine; the parenthetic expressions are the differences in
the absorbances of the solution of cephaeline from the Assay pre-
paration (U) and the Standard preparation (S), respectively, at the
wavelengths indicated by the subscripts; and C is as defined above.
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BRIEFING

Diluted Isosorbide Mononitrate, page 1509 of PF 29(5)
[Sept.–Oct. 2003]. It is proposed to revise the Definition to reflect
its applicability to different formulations of the drug substance and
to add a caution statement. Also, it is proposed to revise the test for
Water to specify that Method Ic should be used.

(PA5: A. Wilk) RTS—40380-1; 40697-1

Add the following:

&Diluted Isosorbide Mononitrate

C6H9NO6 191.14

D-Glucitol, 1,4 : 3,6-dianhydro-, 5-nitrate.

1,4 : 3,6-Dianhydro-D-glucitol 5-nitrate [16051-77-7].

» Diluted Isosorbide Mononitrate is a dry mixture

of isosorbide mononitrate (C6H9NO6) with lactose

or other suitable excipients to permit safe hand-

ling. It contains not less than 87.5 percent and

not more than 92.5 percent (w/w) 95.0 percent

and not more than 105.0 percent of the labeled

amount of isosorbide mononitrate (C6H9NO6).

Caution—Exercise proper precautions in hand-

ling undiluted isosorbide mononitrate, which is a

powerful explosive and can be exploded by per-

cussion or excessive heat. Only exceedingly small

amounts should be isolated.

Packaging and storage—Preserve in tight containers.

Store at a temperature between 208 and 308.

USP Reference standards h11i—USP Diluted Isosorbide

Dinitrate RS. USP Isosorbide RS. USP Isosorbide Mononi-

trate RS. USP Isosorbide Mononitrate Related Compound A

RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

pH h791i: between 4.8 and 6.5. To prepare the test solu-

tion, dissolve 5.6 g of Diluted Isosorbide Mononitrate in 50

mL of boiling water, sonicate for 5 minutes, and allow to

cool to room temperature.

Water, Method Ic h921i: between 0.4% and 0.8%. Pro-

ceed as directed for hygroscopic materials. To 1.0 g of sam-

ple, accurately weighed, add 5 mL of methanol, shake for 30

minutes, and centrifuge at about 2500 rpm for 5 minutes.

Use 1.0 mL of the resulting supernatant.

Residue on ignition h281i: not more than 0.1%.

Caution—Material is explosive upon heating; digest the

sample thoroughly before ignition.

Heavy metals, Method I h231i: not more than 10 mg

per g.

Organic volatile impurities,Method IV h467i: meets the

requirements.

Related compounds—

TEST 1—

Adsorbent: 0.25-mm layer of chromatographic silica

gel mixture.
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Standard solution 1—Weigh accurately a quantity of USP

Isosorbide RS, and dilute quantitatively, and stepwise if ne-

cessary, with absolute alcohol to obtain a solution having a

known concentration of about 0.0125 mg of isosorbide per

mL.

Standard solution 2—Weigh accurately a quantity of USP

Isosorbide RS, and dilute quantitatively, and stepwise if ne-

cessary, with absolute alcohol to obtain a solution having a

known concentration of about 0.025 mg of isosorbide per

mL.

Standard solution 3—Weigh accurately a quantity of USP

Isosorbide RS, and dilute quantitatively, and stepwise if ne-

cessary, with absolute alcohol to obtain a solution having a

known concentration of about 0.05 mg of isosorbide per

mL.

Test solution—Transfer a portion of Diluted Isosorbide

Mononitrate, equivalent to about 200 mg of isosorbide

mononitrate, accurately weighed, to a suitable container,

add 20.0 mL of absolute alcohol, sonicate for 10 minutes,

and then centrifuge. Use the supernatant.

Application volume: 20 mL.

Developing solvent system: a mixture of absolute alco-

hol and toluene (8 : 2).

Procedure—Proceed as directed for Thin-Layer Chroma-

tography under Chromatography h621i. After developing,

dry the plate with warm air for about 10 minutes, dip the

plate in a solution prepared by dissolving 1.25 g of potas-

sium permanganate and 10.0 g of sodium hydroxide in

500 mL of water (prepared fresh for each plate), and heat

at 1058 for 5 minutes. Any spot in the chromatogram ob-

tained from the Test solution and corresponding to the RF

value of the spots obtained from the Standard solutions is

not more intense than the spot in the chromatogram obtained

from Standard solution 3: not more than 0.5% of any indi-

vidual impurity is found. If the spot in the chromatogram

obtained from the Test solution is nearly as intense as the

spot obtained from Standard solution 3, further dilute the

Test solution (1 : 1) with absolute alcohol, repeat the test,

and compare the intensity of the isosorbide spot in the di-

luted Test solution with the intensity of the spots obtained

from the Standard solutions, correcting the percent level

for the additional dilution of the Test solution.

TEST 2—

Mobile phase, Resolution solution, and Chromatographic

system—Proceed as directed in the Assay.

Isosorbide mononitrate related compound A standard so-

lution—Prepare as directed for Isosorbide mononitrate re-

lated compound A standard preparation in the Assay.

Isosorbide dinitrate standard stock solution—Dissolve an

accurately weighed quantity of USP Diluted Isosorbide Di-

nitrate RS in methanol, sonicate and warm if necessary, and

dilute quantitatively, and stepwise if necessary, with metha-

nol to obtain a solution having a known concentration of

about 0.125 mg of isosorbide dinitrate per mL.

Standard solution—Transfer a quantity of USP Isosorbide

Mononitrate RS, accurately weighed, to a suitable volu-

metric flask. Dissolve in water, quantitatively add a volume

of Isosorbide mononitrate related compound A standard so-

lution and a volume of Isosorbide dinitrate standard stock

solution, and dilute with water to volume to obtain a solu-

tion having a known concentration of about 2.0 mg of USP

Isosorbide Mononitrate RS per mL, 0.005 mg of isosorbide

mononitrate related compound A per mL, and 0.005 mg of

isosorbide dinitrate per mL. Filter a portion of the solution,

discarding the first few mL of the filtrate.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

areas for the major peaks. Calculate the percentage of iso-
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sorbide mononitrate related compound A and isosorbide di-

nitrate relative to the amount of isosorbide mononitrate in

the portion of Diluted Isosorbide Mononitrate taken by the

formula:

5556(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of the appro-

priate Reference Standard, USP Isosorbide Mononitrate Re-

lated Compound A RS or USP Diluted Isosorbide Dinitrate

RS, in the Standard solution; W is the weight, in mg, of Di-

luted Isosorbide Mononitrate used to prepare the Test solu-

tion; and rU and rS are the peak areas of the corresponding

components obtained from the Test solution and the Stan-

dard solution, respectively: not more than 0.25% of isosor-

bide mononitrate related compound A is found; and not

more than 0.25% of isosorbide dinitrate is found. Calculate

the percentage of each other impurity (other than isosorbide

mononitrate related compound A or isosorbide dinitrate) in

the portion of Diluted Isosorbide Mononitrate taken by the

formula:

100(ri / rs),

in which ri is the peak area for each other impurity obtained

from the Test solution; and rs is the sum of the areas of all the

peaks: not more than 0.5% of total impurities is found in-

cluding isosorbide mononitrate related compound A and

isosorbide dinitrate; and not more than 0.5% of total impu-

rities is found, the results for Test 1 and Test 2 being consid-

ered.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

water and methanol (95 : 5). Make adjustments if necessary

(see System Suitability under Chromatography h621i).

Standard preparation—Transfer an accurately weighed

quantity of USP Isosorbide Mononitrate RS to a suitable

volumetric flask, dissolve in water, add a volume of metha-

nol equivalent to 4% of the flask volume, and dilute with

water to volume to obtain a solution having a known con-

centration of about 2.0 mg per mL.

Isosorbide mononitrate related compound A standard

preparation—Dissolve an accurately weighed quantity of

USP Isosorbide Mononitrate Related Compound A RS in

methanol, and dilute quantitatively, and stepwise if neces-

sary, with methanol to obtain a solution having a known

concentration of about 1.0 mg per mL. Quantitatively dilute

a portion of this solution with water to obtain a solution hav-

ing a known concentration of about 0.05 mg per mL.

Resolution solution—Transfer 10.0 mL of Isosorbide

mononitrate related compound A standard preparation,

1.0 mL of Standard preparation, and 4.0 mL of methanol

to a 100-mL volumetric flask, and dilute with water to

volume. Filter a portion of the solution, discarding the first

few mL of the filtrate.

Assay preparation—Transfer about 110 mg of Diluted

Isosorbide Mononitrate, accurately weighed, to a 50-mL

volumetric flask, dissolve in about 25 mL of water, add 2

mL of methanol, dilute with water to volume, and mix. Fil-

ter a portion of the solution, discarding the first few mL of

the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4-mm 6 12.5-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute, increasing

to 3.0 mL per minute at about 8.5 minutes to ensure that

the isosorbide mononitrate peak has completely eluted.

Chromatograph the Resolution solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.8 for isosorbide mononitrate related com-
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pound A, 1.0 for isosorbide mononitrate, and 4.1 for isosor-

bide dinitrate; and the resolution, R, between isosorbide

mononitrate related compound A and isosorbide mononi-

trate is not less than 2.0. Chromatograph the Standard pre-

paration, and record the peak responses as directed for

Procedure: the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the isosorbide mononitrate peaks. Cal-

culate the quantity, in mg, of isosorbide mononitrate

(C6H9NO6) in the portion of Diluted Isosorbide Mononitrate

taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of isosorbide

mononitrate in the Standard preparation; and rU and rS are

the peak areas obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Isosorbide Mononitrate Extended-Release Tablets, page
1515 of PF 29(5) [Sept.–Oct. 2003]. It is proposed to make further
revisions in the test for Related compounds and in the Assay.

(PA5: A. Wilk) RTS—40697-3

Add the following:

&Isosorbide Mononitrate Extended-
Release Tablets

» Isosorbide Mononitrate Extended-Release Ta-

blets contain not less than 90.0 percent and not

more than 110.0 percent of the labeled amount

of isosorbide mononitrate (C6H9NO6).

Packaging and storage—Preserve in tight containers.

Store at a temperature between 208 and 308.

Labeling—[To come.]

USP Reference standards h11i—USP Diluted Isosorbide

Dinitrate RS. USP Isosorbide RS. USP Isosorbide Mononi-

trate RS.USP Isosorbide Mononitrate Related Compound A

RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—Proceed as directed for Identification test A under

Isosorbide Mononitrate Tablets.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Drug release h724i—[To come.]

Uniformity of dosage units h905i: meet the require-

ments for Content Uniformity. Proceed as directed in the As-

say, except to use one Tablet in place of the portion of

powdered Tablets used in the Assay preparation.

Water, Method I h921i: not more than 5.0%.
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Test solution—Weigh and finely powder 20 Tablets.

Transfer an accurately weighed portion of the powder,

equivalent to one Tablet, accurately weighed, to a suitable

container. Add 5.0 mL of methanol, shake for 45 minutes,

and then centrifuge at about 4000 rpm for 10 minutes. Use

0.25 mL of the resulting supernatant, correcting for the

blank.

Related compounds—

TEST 1—

Adsorbent: 0.25-mm layer of chromatographic silica

gel mixture.

Standard solution 1—Weigh accurately a quantity of USP

Isosorbide RS, and dilute quantitatively, and stepwise if ne-

cessary, with acetonitrile to obtain a solution having a

known concentration of about 0.0125 mg of isosorbide

per mL.

Standard solution 2—Weigh accurately a quantity of USP

Isosorbide RS, and dilute quantitatively, and stepwise if nec-

essary, with acetonitrile to obtain a solution having a known

concentration of about 0.025 mg of isosorbide per mL.

Standard solution 3—Weigh accurately a quantity of USP

Isosorbide RS, and dilute quantitatively, and stepwise if nec-

essary, with acetonitrile to obtain a solution having a known

concentration of about 0.05 mg of isosorbide per mL.

Test solution—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the pow-

der, equivalent to about 100 mg of isosorbide mononitrate to

a suitable flask containing 20.0 mL of acetonitrile. Sonicate

for 10 minutes, and then centrifuge. Use the supernatant.

Application volume: 20 mL.

Developing solvent system: a mixture of toluene, ethyl

acetate, and isopropyl alcohol (53 : 32 : 15).

Procedure—Proceed as directed for Thin-Layer Chroma-

tography under Chromatography h621i. After developing,

dry the plate with warm air for about 10 minutes, dip the

plate in a solution prepared by dissolving 1.25 g of potas-

sium permanganate and 10.0 g of sodium hydroxide in

500 mL of water (prepared fresh for each plate), and heat

at 1058 for 5 minutes. Any spot in the chromatogram ob-

tained from the Test solution and corresponding to the RF

value of the spots obtained from the Standard solutions is

not more intense than the spot in the chromatogram obtained

from Standard solution 3: not more than 1% of any indivi-

dual impurity is found. [NOTE—The RF values of isosorbide

and isosorbide mononitrate are about 0.2 and 0.6, respec-

tively.] If the spot in the chromatogram obtained from the

Test solution is nearly as intense as the spot obtained from

Standard solution 3, further dilute the Test solution (1 : 1)

with acetonitrile, repeat the test, and compare the intensity

of the isosorbide spot in the diluted Test solution with the

intensity of the spots obtained from the Standard solutions,

correcting the percent level for the additional dilution of the

Test solution.

TEST 2—

Mobile phase—Prepare a filtered and degassed mixture of

water and methanol (75 : 25). Make adjustments if necessary

(see System Suitability under Chromatography h621i).

Isosorbide mononitrate related compound A standard

stock solution—Dissolve an accurately weighed quantity

of USP Isosorbide Mononitrate Related Compound A RS

in water, and dilute quantitatively, and stepwise if necessary,

with water to obtain a solution having a known concentra-

tion of about 0.3 mg per mL.

Isosorbide dinitrate standard stock solution—Dissolve an

accurately weighed quantity of USP Diluted Isosorbide Di-

nitrate RS in methanol, and dilute quantitatively, and step-

wise if necessary, with methanol to obtain a solution having

a known concentration of about 0.15 mg of isosorbide dini-

trate per mL.
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Standard stock solution—Transfer 2.0 mL of Isosorbide

mononitrate related compound A standard stock solution

and 4.0 mL of Isosorbide dinitrate standard stock solution

to a 100-mL volumetric flask. Dilute with water to volume,

and mix.

Standard Resolution solution—Transfer about 24 mg of

USP Isosorbide Mononitrate RS, accurately weighed, to a

100-mL volumetric flask, add 10.0 mL of Standard stock

solution, add 20 mL of methanol, and dilute with water to

volume.

Resolution Standard solution—Transfer 10.0 mL of Stan-

dard stock solution and 20 mL of methanol to a 100-mL vo-

lumetric flask. Dilute with water to volume, and mix.

Test solution—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the pow-

der, equivalent to about 60 mg of isosorbide mononitrate, to

a 50-mL volumetric flask, add 40 mL of methanol, and so-

nicate for about 30 minutes with cooling. Warm to ambient

temperature, dilute with methanol to volume, and mix. Cen-

trifuge at about 3000 rpm for 10 minutes. Quantitatively di-

lute the supernatant (10 in 50) with water. Pass a portion of

this solution through a filter having a 0.45-mm or finer por-

osity, and use the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L1. The flow rate is about 1.0 mL per minute. Chromato-

graph the Resolution solution, and record the peak responses

as directed for Procedure: the resolution, R, between the iso-

sorbide mononitrate related compound A and the isosorbide

mononitrate is not less than 1.0. [NOTE—The relative reten-

tion times are about 0.9 for isosorbide mononitrate related

compound A, 1.0 for isosorbide mononitrate, and 5.6 for

isosorbide dinitrate.] Chromatograph the Standard solution,

and record the peak responses as directed for Procedure: the

relative standard deviation for replicate injections is not

more than 10% for the isosorbide mononitrate related com-

pound A and isosorbide dinitrate peaks.

Procedure—Separately inject equal volumes (about 100

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

areas for the major peaks. Calculate the percentage of iso-

sorbide mononitrate related compound A and isosorbide di-

nitrate in the portion of Tablets taken by the formula:

25(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of the appro-

priate Standard, USP Isosorbide Mononitrate Related Com-

pound A RS or USP Diluted Isosorbide Dinitrate RS, in the

Standard solution; W is the weight, in mg, of isosorbide

mononitrate in the sample used to prepare the Test solution;

and rU and rS are the peak areas of the corresponding com-

ponent obtained from the Test solution and the Standard so-

lution, respectively: not more than 0.25% of isosorbide

mononitrate related compound A is found; and not more

than 0.25% of isosorbide dinitrate is found. Calculate the

percentage of each other impurity (other than isosorbide

mononitrate related compound A or isosorbide dinitrate)

in the portion of Tablets taken by the formula:

100(ri / rs),

in which ri is the peak area for each other impurity obtained

from the Test solution; and rs is the sum of the areas of all the

peaks: not more than 0.25% of total other impurities is

found and not more than 0.5% of total impurities is found,

including isosorbide mononitrate related compound A and

isosorbide dinitrate.
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Assay—

Mobile phase—Prepare a filtered and degassed mixture of

water and methanol (8 : 2). Make adjustments if necessary

(see System Suitability under Chromatography h621i).

Isosorbide mononitrate related compound A standard

preparation—Dissolve an accurately weighed quantity of

USP Isosorbide Mononitrate Related Compound A RS in

water, and dilute quantitatively, and stepwise if necessary,

with water to obtain a solution having a known concentra-

tion of about 0.15 mg per mL.

Resolution solution—Transfer a quantity of USP Isosor-

bide Mononitrate RS, accurately weighed, equivalent to

about 30 mg of isosorbide mononitrate, to a 250-mL volu-

metric flask. Dissolve in water, add 10.0 mL of Isosorbide

mononitrate related compound A standard preparation, add

50 mL of methanol, and dilute quantitatively, and stepwise

if necessary, with water to obtain a solution having a con-

centration of about 0.12 mg of isosorbide mononitrate per

mL and about 0.006 mg of isosorbide mononitrate related

compound A per mL.

Standard preparation—Transfer a quantity of USP Iso-

sorbide Mononitrate RS, accurately weighed, to a suitable

volumetric flask. Dissolve in water, add a portion of metha-

nol equivalent to about 20% of the flask volume, and dilute

with water to volume to obtain a solution having a known

concentration of about 0.12 mg of isosorbide mononitrate

per mL.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 60 mg of isosorbide mono-

nitrate, to a 100-mL volumetric flask, add 50 mL of metha-

nol, and sonicate for about 30 minutes with cooling. Warm

to ambient temperature, dilute with methanol to volume, and

mix. Centrifuge at about 3000 rpm for 10 minutes. Quanti-

tatively dilute the supernatant (10 in 50) with water. Pass a

portion of this solution through a filter having a 0.45-mm or

finer porosity, and use the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4-mm 6 12.5-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute. Chromato-

graph the Resolution solution, and record the peak responses

as directed for Procedure: the resolution, R, between isosor-

bide mononitrate related compound A and isosorbide mono-

nitrate is not less than 1.5. Chromatograph the Standard

preparation, and record the peak responses as directed for

Procedure: the tailing factor is not more than 1.5; and the

relative standard deviation for replicate injections is not

more than 1.5%.

Procedure—Separately inject equal volumes (about 50

mL) 20 mL) of the Standard preparation and the Assay pre-

paration into the chromatograph, record the chromato-

grams, and measure the responses for the major peaks.

Calculate the quantity, in mg, of isosorbide mononitrate

(C6H9NO6) in the portion of Tablets taken by the formula:

500C(rU / rS),

in which C is the concentration, in mg per mL, of isosorbide

mononitrate in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&1S (USP28)
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BRIEFING

Ivermectin, page 114 of PF 30(1) [Jan.–Feb. 2004]. On the ba-
sis of comments received, the following changes are proposed for
this new monograph: (1) the upper limit in the Definition is chan-
ged from 100.5 to 102.0 percent; (2) the Packaging and storage
statement now includes a statement for drug substances that do
not contain a suitable quantity of an antioxidant; (3) the tests for
Clarity of solution and Color of solution are considered unneces-
sary; changes in the Chromatographic system are made in the limit
test; changes in the Related compounds test are made to use the
Standard preparation as directed in the Assay; (4) and changes
to the Assay are made to improve the resolution between the peaks
of interest and to simplify the equation of the two components,
H2B1a and H2B1b. Interested parties are encouraged to submit com-
ments to USP.

(VET: I. DeVeau) RTS—40838-1

Add the following:

&Ivermectin

C48H74O14 (Component B1a H2B1a) 875.10

C47H72O14 (Component B1b H2B1b) 861.07

Component B1a: Avermectin A1a, 5-O-22,23-dihydro-.

5-O-demethyl-22,23-dihydroavermectin A1a

[70161-11-4].

Component B1b: Avermectin A1b, 5-O-demethyl-25-de(1-

methylpropyl)-22,23-dihydro-25-(1-methylethyl)-.

5-O-demethyl-25-de(1-methylpropyl)-22,23-dihydro-25-

(1-methylethyl)avermectin A1b [70209-81-3].

Ivermectin [70288-86-7].

Component H2B1a:

Avermectin A1a, 5-O-demethyl-22,23-dihydro-.

(2aE,4E,8E)-(5’S,6S,6’R,7S,11R,13R,15S,17aR,20R,20aR,

20bS)-6’-(S)-sec-Butyl-3’,4’,5’,6,6’,7,10,11,14,15,17a,

20,20a,20b-tetradecahydro-20,20b-dihydroxy[11,15-

methano-2H,13H,17H-furo[4,3,2-pq][2,6]benzodioxa-

cyclooctadecin-13,2’-[2H]pyran]-7-yl 2,6-dideoxy-

4-O-(2,6-dideoxy-3-O-methyl-a-L-arabino-hexopyra-

nosyl)-3-O-methyl-a-L-arabino-hexopyranoside

[70161-11-4].

Component H2B1b:

Avermectin A1a, 5-O-demethyl-25-de(1-methylpropyl)-

22,23-dihydro-25-(1-methylethyl)-.

(2aE ,4E ,8E)-(5 ’S,6S,6 ’R ,7S ,11R ,13R ,15S,17aR ,20-

R,20aR,20bS)-3’,4’,5’,6,6’,7,10,11,-oxospiro[11,15-

methano-2H,13H,17H-furo[4,3,2-pq][2,6]benzodioxa-

cyclooctadecin-13,2’[2H]pyran]-7-yl 2,6-dideoxy-4-O-

(2,6-dideoxy-3-O-methyl-a-L-arabino-hexopyrano-

syl)-3-O-methyl-a-L-arabino-hexopyranoside

[70209-81-3].

» Ivermectin is a mixture of 5-O-demethyl-22,23-

dihydroavermectin A1a (component B1a) and 5-O-

demethyl-25-de(1-methylpropyl)-22, 23-dihydro-

25-(1-methylethyl)avermectin A1b (component

B1b). It contains not less than 95.0 percent of com-

ponent B1b plus component B1a, calculated on the

water-, ethanol- alcohol-, and formamide-free ba-

sis.

» Ivermectin is a mixture of Avermectin A1a, 5-O-

demethyl-22,23-dihydro-(component H2B1a) and

Avermectin A1a, 5-O-demethyl-25-de(1- methyl-

propyl)-22,23-dihydro-25-(1-methylethyl)-(com-

ponent H2B1b). It contains not less than 90.0
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percent of component H2B1a, and the sum of com-

ponent H2B1a plus component H2B1b is not less

than 95.0 percent and not more than 100.5 102.0

percent, calculated on the anhydrous and alcohol-

and formamide-free basis. It may contain a small

amounts of suitable antioxidant and chelating

agents.

Packaging and storage—Preserve in tight containers.

Store at 258, excursions permitted between 158 and 308.

Store between 28 and 88. Where the use of an antioxidant

is allowed, store at 258, excursions permitted between 158

and 308.

Labeling—If it is intended for veterinary use only, it is so

labeled. Label it to state the name(s) and amount(s) of any

added substance(s). Label it also to state that it is for man-

ufacturing, processing, or repackaging.

USP Reference standards h11i—USP Ivermectin RS.

Clarity of solution—Transfer 1 g to a 50-mL volumetric

flask, dissolve in and dilute with toluene to volume, and

mix: the solution is clear.

Color of solution—Pass a portion of the solution prepared

in the test for Clarity of solution through a fine-porosity, sin-

tered-glass filter. Determine the absorbance of the filtrate at

440 nm in a 1-cm cell using toluene as the blank: the absor-

bance is not more than 0.024(1–0.01V), in which V is the

sum of the percentages of water, alcohol, and formamide

in the Ivermectin taken.

Identification—

A: The chromatogram of the Assay preparation, ob-

tained as directed in the Assay, exhibits major peaks for

component B1a and component B1b, the retention times of

which correspond to those exhibited in the chromatogram

of the Standard preparation, obtained as directed in the As-

say, and the ratio of component B1a to component B1b is not

less than 9.0 : 1 9.0 : 1.0. Infrared Absorption h197Ki.

B: Ultraviolet Absorption h197Ui—

Solution: 20 mg per mL.

Medium: methanol. The spectrum exhibits maxima at

about 238 nm and 245 nm and a shoulder at about 253

nm, and the absorptivity at the wavelength of maximum ab-

sorption at about 245 nm is between 37.2 and 39.2, calcu-

lated on the water-, ethanol- alcohol-, and formamide-free

basis. The retention times of the component H2B1a peak

and the component H2B1b peak in the chromatogram of

the Assay preparation correspond to those in the chromato-

gram of the Standard preparation, as obtained in the Assay.

Clarity and color of solution—Dissolve 1.0 g of it in to-

luene to obtain 50 mL of solution: the solution is clear

and its absorbance at 440 nm in a 1-cm cell is not more than

0.024, toluene being used as the blank.

Specific rotation h781Si: between –178 and –208, deter-

mined at 208 and calculated on the water-, ethanol alcohol-,

and formamide-free basis.

Test solution: 25 5 mg per mL, in methanol.

Water, Method I h921i: not more than 1.0%.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Limit of alcohol and formamide—

Standard solutions—Transfer 3.0 mL of dehydrated alco-

hol to a 100-mL volumetric flask, dilute with water to vol-

ume, and mix (Solution A). Transfer 1.0 mL of formamide to

a 100-mL volumetric flask, dilute with water to volume, and

mix (Solution B). Transfer 3.0 mL of Solution A and 3.0 mL

of Solution B to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain a solution having con-

centrations of ethanol alcohol and formamide of 0.0009 and

0.0003 mL per mL, respectively (Solution C). Transfer 8.0
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mL of Solution A and 8.0 mL of Solution B to a 100-mL

volumetric flask, dilute with water to volume, and mix to

obtain a solution having concentrations of ethanol alcohol

and formamide of 0.0024 and 0.0008 mL per mL, respec-

tively (Solution D). Transfer 4.0 mL of Solution C and 4.0

mL of Solution D to separate 15-mL centrifuge tubes, add

2.0 mL of m-xylene to each tube, stopper, mix, centrifuge,

and discard the upper m-xylene layers. The retained lower

layers are Standard solutions C and D.

Test solution—Transfer 120 mg of Ivermectin, accurately

weighed, to a 15-mL centrifuge tube, and dissolve in 2.0 mL

of m-xylene. Add 2.0 mL of water, mix, and centrifuge.

Transfer the m-xylene layer to a 15-mL centrifuge tube,

and extract again with 2.0 mL of water. Discard the m-xy-

lene layer, and combine the two aqueous layers to obtain the

Test solution.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and contains a 1.8-m 6 3.2-mm column packed

with 80- to 100-mesh support S2. The injection port is main-

tained at about 1908, and the detector is maintained at about

2508. Helium is used as the carrier gas at a flow rate of about

40 mL per minute. The column is maintained at about 1508

for 12 minutes after injection, then raised at a rate of 208 per

minute to 1808, and then held for 20 minutes.

Procedure—Separately inject equal volumes (about 2 mL)

of Standard solutions C and D and the Test solution into the

chromatograph, record the chromatograms, and measure the

ethanol alcohol and formamide peak responses. Plot the

peak responses for ethanol alcohol and formamide versus

concentrations, in mL per mL, of ethanol alcohol and forma-

mide, respectively, obtained from Standard solutions C and

D. From the graphs so obtained, determine the concentra-

tions of ethanol alcohol and formamide in the Test solution.

[NOTE—In the event that the peak responses of the Test solu-

tion are significantly outside the ranges of peak responses

obtained with Standard solutions C and D, prepare addi-

tional Standard solutions, and chromatograph them to ob-

tain peak responses bracketing those obtained with the

Test solution.] Calculate the percentages of ethanol alcohol

and formamide in the portion of Ivermectin taken by the for-

mula:

400,000Cd/W,

in which C is the concentration of ethanol alcohol or forma-

mide, in mL per mL, of the Test solution; d is the density of

ethanol alcohol (0.79) or formamide (1.13); and W is the

weight, in mg, of Ivermectin taken: not more than 5.0% of

ethanol alcohol (C2H5OH) and 3.0% of formamide are

found.

Internal standard solution—Dilute 0.5 mL of isopropyl

alcohol with water to 100 mL, and mix.

Standard solution 1—Transfer 3.0 2.0 mL of dehydrated

alcohol to a 100-mL volumetric flask, dilute with water to

volume, and mix.

Standard solution 2—Transfer 1.0 mL of formamide to a

100-mL volumetric flask, dilute with water to volume, and

mix.

Standard solution 3—Transfer 5.0 mL of Standard solu-

tion 1 and 5.0 mL of Standard solution 2 to a 50-mL volu-

metric flask, dilute with water to volume, and mix to obtain

a solution having concentrations of formamide and alcohol

of 0.001 and 0.003 0.002 mL per mL, respectively. Transfer

2.0 mL of this solution to a 15-mL centrifuge tube, add 2.0

mL of m-xylene, insert the stopper, mix, and centrifuge. Re-

move the upperm-xylene layer, and extract it with 2.0 mL of

water. Discard the upper layer, combine the two retained

lower aqueous layers, add 1.0 mL of Internal standard solu-

tion, and mix. Each mL of this solution contains about

0.0012 0.0008 mL of alcohol and 0.0004 mL of formamide.
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Standard solution 4—Transfer 10.0 mL of Standard solu-

tion 1 and 10.0 mL of Standard solution 2 to a 50-mL volu-

metric flask, dilute with water to volume, and mix to obtain

a solution having concentrations of alcohol and formamide

of 0.006 0.004 and 0.002 mL per mL, respectively. Transfer

2.0 mL of this solution to a 15-mL centrifuge tube, add 2.0

mL of m-xylene, insert the stopper, mix, and centrifuge. Re-

move the upperm-xylene layer, and extract it with 2.0 mL of

water. Discard the upper layer, combine the two retained

lower aqueous layers, add 1.0 mL of Internal standard solu-

tion, and mix. Each mL of this solution contains about

0.0024 0.0016 mL of alcohol and 0.0008 mL of formamide.

Test solution—Transfer 120 mg of Ivermectin, accurately

weighed, to a 15-mL centrifuge tube, and dissolve in 2.0 mL

ofm-xylene, heating in a water bath at 45+ 58, if necessary.

Add 2.0 mL of water, mix, and centrifuge. Transfer the m-

xylene layer to a 15-mL centrifuge tube, and extract with 2.0

mL of water. Discard the upper m-xylene layer, combine the

two retained lower aqueous layers, add 1.0 mL of Internal

standard solution, and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 0.53-mm6 30-m fused-silica analytical col-

umn coated with a 3-mm G43 stationary phase. The carrier

gas is helium, with a 1 : 5 10 : 1 split ratio and a linear velo-

city of about 35 cm per second. The chromatograph is pro-

grammed as follows. The column temperature is maintained

at about 408 for 5 minutes after injection, and then increased

at a rate of 208 per minute to 1808, and maintained at 1808

for 2 minutes. The injection port temperature is maintained

at about 1408, 2208, and the detector temperature is main-

tained at about 2508. 2808.

Procedure—Separately inject equal volumes (about 2 mL)

of Standard solution 3, Standard solution 4, and the Test so-

lution into the chromatograph, record the chromatograms,

and measure the peak responses for alcohol, formamide,

and isopropyl alcohol. Plot the ratios of the peak responses

for alcohol and isopropyl alcohol and for formamide and

isopropyl alcohol versus concentrations, in mL per mL, of

alcohol and formamide, respectively, obtained from Stan-

dard solution 3 and Standard solution 4. From the graphs

so obtained, and using the ratios of the peak responses for

alcohol and isopropyl alcohol and for formamide and iso-

propyl alcohol obtained from the chromatogram of the Test

solution, determine the concentrations, C, of alcohol and

formamide in the Test solution. [NOTE—In the event that

the peak responses of the Test solution are significantly out-

side the ranges of peak responses obtained from Standard

solution 3 and Standard solution 4, prepare additional Stan-

dard solutions, and chromatograph them to obtain peak re-

sponses bracketing those obtained with the Test solution.]

Calculate the percentages of alcohol and formamide in the

portion of Ivermectin taken by the formula:

500,000CD/W,

in which C is the concentration of alcohol or formamide, as

appropriate, in mL per mL, in the Test solution; D is the den-

sity of alcohol (0.79) or formamide (1.13); and W is the

weight, in mg, of Ivermectin taken: not more than 5.0% of

alcohol and 3.0% of formamide is found.

Related substances compounds—Using the chromato-

gram of the Assay preparation obtained as directed in the

Assay, calculate the percentage of each related substance

compound in the Ivermectin taken by the formula:

100ri / rt,

in which ri is the response of each individual peak, except

those of component B1a and component B1b, and rt is the sum

of the responses of all of the peaks in the chromatogram.
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Not more than 2% of any individual related substance com-

pound is found, and the sum of all related substances is not

more than 4%.

Mobile phase and Chromatographic system—Proceed as

directed in the Assay.

Standard stock solution—Proceed as directed for Stan-

dard preparation in the Assay.

Standard solution 1—Transfer 1.0 mL of the Standard

stock solution to a 100-mL volumetric flask, dilute with

methanol to volume, and mix.

Standard solution 2—Transfer 5.0 mL of Standard solu-

tion 1 to a 100-mL volumetric flask, dilute with methanol to

volume, and mix.

Test solution—Use the Assay preparation.

Procedure—Separately inject equal volumes (about 20

mL) of Standard solution 1, Standard solution 2, (about

50 mL) of the Standard solution and the Test solution into

the chromatograph, record the chromatogram of the Test so-

lution for a period of time equivalent to twice the retention

time of the principal main peak in the chromatogram ob-

tained from the Standard solution 1, Standard solution,

and measure the responses for the major peaks. In the chro-

matogram obtained from the Test solution, the area of any

peak with a retention time of 1.3 to 1.5 about 1.2 to 1.4, re-

lative to the principal peak, is not greater than twice 2.5

times the area of the principal peak in the chromatogram ob-

tained from Standard solution 1 (2.0% 2.5%); the area of

any other peak, aside from the two principal peaks, is not

greater than the area of the principal peak in the chromato-

gram obtained from Standard solution 1 (1.0%); and the

sum of the areas of all the peaks, apart from the two princi-

pal peaks, is not greater than four times the area of the prin-

cipal peak in the chromatogram obtained from Standard

solution 1 (4.0%) (4%). Disregard any peak with an area less

than that of the principal peak in the chromatogram of Stan-

dard solution 2 (0.05%). peak areas. Calculate the percen-

tage of each impurity by the formula:

100ri /(rs – rb)

in which ri is the peak area for each individual impurity in

the Test solution chromatogram; rs is the sum of all peaks in

the Test solution chromatogram; and rb is the total area of all

peaks in a blank chromatogram: not more than 2.5% is

found for the sum of all peaks with a relative retention time

of about 1.3 to 1.4 (corresponding to H4B1a isomers and D2,3

H2B1a); not more than 1% is found for the peak with a rela-

tive retention time of about 0.7 (corresponding to 8a-oxo-

H2B1a); not more than 0.7% is found for the peak with a re-

lative retention time of about 0.5 (corresponding to Aver-

mectin B1a); not more than 0.5% is found for any other

individual impurity peak; not more than 1% is found for

the sum of all other individual unidentified peaks; and not

more than 4% is found for the sum of the areas of all the

peaks, apart from the two main peaks (H2B1a and H2B1b).

Disregard any peak with an area less than that of the two

main peaks (H2B1a and H2B1b) in the chromatogram of Stan-

dard solution 2 (0.05%). that is calculated to be less than

0.05%.

Assay—

Mobile phase—Prepare a mixture of acetonitrile, metha-

nol, and water (530 : 350 : 120), filter through a filter having

a porosity of 1 mm or less, and degas. Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Ivermectin RS quantitatively in Mobile

phase to obtain a solution having a known concentration

of about 0.5 mg per mL.
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Assay preparation—Transfer about 40 mg of Ivermectin,

accurately weighed, to a 100-mL volumetric flask, dissolve

in methanol, dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The flow rate is about 1 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed under Procedure: component B1b is

eluted at a retention time of about 14 minutes, followed

by component B1a at a retention time of about 17 minutes.

The resolution, R, between the peaks for component B1b and

component B1a is not less than 3.0, the column efficiency

determined from the component B1a peak is not less than

2000 theoretical plates, the tailing factor for the component

B1a peak is not more than 2.5, and the relative standard de-

viation of the peak responses for component B1a for replicate

injections is not more than 1.0%.

Procedure—[NOTE—Use peak areas where peak re-

sponses are indicated.] Separately inject equal volumes

(about 50 mL) of the Standard preparation and the Assay

preparation into the chromatograph, record the chromato-

grams over a period of time that is twice the retention time

of the peak for component B1a, and measure the peak re-

sponses for component B1a and component B1b. Calculate

the percentage of component B1a plus component B1b in

the portion of Ivermectin taken by the formula:

100(CP/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Iver-

mectin RS in the Standard preparation, P is the designated

percentage of the sum of component B1a and component B1b

in the USP Ivermectin RS, W is the weight, in mg, of Iver-

mectin taken to prepare the Assay preparation, and rU and rS

are the sums of the peak responses for component B1a and

component B1b obtained from the Assay preparation and the

Standard preparation, respectively.

Mobile phase—Prepare a mixture of acetonitrile, metha-

nol, and water (53 : 35 : 12), pass through a filter having a

1-mm or finer porosity, (53 : 27.5 : 19.5), and degas. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i). Increasing the proportion of water in-

creases the elution times and allows better separation of

impurities.

Standard preparation—Dissolve an accurately weighed

quantity of USP Ivermectin RS in methanol to obtain a so-

lution having a known concentration of about 0.8 mg per

mL. 0.4 mg per mL.

Assay preparation—Transfer about 80 mg 40 mg of Iver-

mectin, accurately weighed, to a 100-mL volumetric flask,

dissolve in and dilute with methanol to volume, and mix.

Sonicate, if necessary.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The flow rate is about 1 mL 1.5 mL per minute.

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 0.8 0.75 for component H2B1b and 1.0

for component H2B1a; the resolution, R, between component

H2B1b and component H2B1a is not less than 3.0; the column

efficiency determined from the component H2B1a peak is not

less than 2000 theoretical plates; the tailing factor for com-

ponent H2B1a peak is not more than 2.5; and the relative

standard deviation for six replicate injections is not more

than 1.0% determined from the component H2B1a peak.

Procedure—Separately inject equal volumes (about 20

mL) (about 50 mL) of the Standard preparation and the As-

say preparation into the chromatograph, record the chroma-
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tograms, and measure the peak responses areas for compo-

nent H2B1a and component H2B1b. Calculate the quantity, in

mg, of component H2B1a (C48H74O14) and component H2B1b

(C47H72O14) in the portion of Ivermectin taken by the formu-

la:

100C(rU / rS),

DC(rU / rS),

in which D is the dilution factor, in mL, used to prepare the

Assay preparation; C is the concentration, in mg per mL, of

component H2B1a or component H2B1b in the Standard pre-

paration; and rU and rS are the peak responses areas for com-

ponent H2B1a or component H2B1b obtained from the Assay

preparation and the Standard preparation, respective-

ly.&2S (USP27)

BRIEFING

Lamivudine, USP 27 page 1064. It is proposed to revise the test
for Limit of lamivudine enantiomer to specify the concentration of
USP Lamivudine Resolution Mixture A RS used in the Resolution
solution. It is also proposed in the test for Limit of residual solvents
to replace the reagent methyl sulfoxide by its synonym dimethyl
sulfoxide. The use of dimethyl sulfoxide will be standardized
throughout USP–NF.

(PA7b: B. Davani; BPC: M. Marques) RTS—40983-1;
41082-4

Change to read:

Limit of lamivudine enantiomer—

0.1M Ammonium acetate solution—Dissolve about 7.7 g of am-
monium acetate in water, and dilute with water to 1000 mL.
Mobile phase—Prepare a suitable mixture of 0.1M Ammonium

acetate solution and methanol (95 : 5), mix, filter, and degas.
Resolution solution—Dissolve the contents of 1 vial of USP La-

mivudine Resolution Mixture A RS in 5 mL of water, and quanti-
tatively transfer the solution to a 10-mL volumetric flask using
successive 2-mL portions of water. Dilute with water to volume,
and mix.

&Dissolve an accurately weighed quantity of USP Lamivu-

dine Resolution Mixture A RS in water to obtain a solution

having a known concentration of about 0.25 mg per

mL.&1S (USP28)

Test solution—Transfer about 25 mg of Lamivudine, accurately
weighed, to a 100-mL volumetric flask, dissolve in and dilute with
water to volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 270-nm detector and a 4.6-
mm6 25-cm column that contains packing L45. The column tem-
perature is

~

maintained at a constant temperature of between 158
and 308.~USP27 The flow rate is about 1.0 mL per minute. Chroma-
tograph the Resolution solution, and record the peak responses as
directed for Procedure: the resolution, R, between lamivudine and
lamivudine enantiomer is not less than 1.5. [NOTE—The relative re-
tention times are about 1.0 for lamivudine and about 1.2 for lami-
vudine enantiomer.]
Procedure—Inject a volume (about 10 mL) of the Test solution

into the chromatograph, record the chromatogram, and measure the
responses for the major peaks. Calculate the percentage of lamivu-
dine enantiomer in the portion of Lamivudine taken by the formu-
la:

100[rU /(rU + rS)],

in which rU and rS are the peak responses of lamivudine enantiomer
and lamivudine, respectively: not more than 0.3% is found.

Change to read:

Limit of residual solvents—
Internal standard solution—Transfer about

~

1 mL of 2-penta-
none, accurately measured,~USP27 to a 100-mL volumetric flask, di-
lute with a mixture of methyl sulfoxide

&dimethyl sulfoxide&1S (USP28)

and water (1 : 1) to volume, and mix.
Standard solution—

~

Transfer 10 mL of Internal standard solu-
tion to a 100-mL volumetric flask. To the same flask add an accu-
rately measured quantity of about 100 mL of each of the following:
dehydrated alcohol, isopropyl acetate, methanol, and triethyla-
mine. Dilute with a mixture of methyl sulfoxide

&dimethyl sulfoxide&1S (USP28)

and water (1 : 1) to volume, and mix.~USP27

Test solution—Transfer about 5 g of Lamivudine, accurately
weighed, to a 100-mL volumetric flask, add 10 mL of Internal
standard solution, dilute with a mixture of methyl sulfoxide

&dimethyl sulfoxide&1S (USP28)

and water (1 : 1) to volume, and mix.
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Chromatographic system (see Chromatography h621i)—The
gas chromatograph is equipped with a split injection port, a
flame-ionization detector, and a 0.53-mm 6 50-m column coated
with a 5-mm film of phase G1. The carrier gas is hydrogen at a pres-
sure of 5 psig. The split flow rate is about 320 mL per minute. The
chromatograph is programmed as follows. Initially the temperature
of the column is maintained at 708 for 3 minutes, then increased at
a rate of 308 per minute to 2008, and maintained at that temperature
for 6.5 minutes. The injection port temperature is maintained at
1508 and the detector temperature is maintained at 2508.
Procedure—Separately inject equal volumes (about 0.5 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the peak areas. Calculate
the percentage of each residual solvent in the portion of Lamivu-
dine taken by the formula:

10(C/W)(Ri / RS),

in which C is the concentration, in mg per mL, of the respective
analyte in the Standard solution; W is the weight, in g, of Lamivu-
dine taken; and Ri and RS are the peak response ratios of the respec-
tive analyte to the internal standard obtained from the Test solution
and the Standard solution, respectively: not more than 0.2% of al-
cohol is found; not more than 0.2% of isopropyl acetate is found;
not more than 0.1% of methanol is found; not more than 0.1% of
triethylamine is found; and not more than 0.3% of total residual
solvents is found.

BRIEFING

Leuprolide Acetate, page 1412 of PF 28(5) [Sept.–Oct. 2002].
On the basis of comments received, it is proposed to make the fol-
lowing revisions to this new monograph: in the test for Bacterial
endotoxins, the instructions for performing the test are being de-
leted, allowing the analyst to use any method that meets the re-
quirements specified in the general chapter Bacterial Endotoxins
Test h85i; in the test for Water, the limit is being raised from
‘‘not more than 5.0%’’ to ‘‘not more than 8.0%’’; and in the test
for Amino acid content, much of the instruction for performing
the test is being deleted and a citation to Amino Acid Analysis under
the general chapter Biotechnology-Derived Articles—Tests h1047i
is added, thus allowing analysts to use any suitable, validated
method for performing the amino acid analysis.

(BNT: I. DeVeau) RTS—40388-5

Add the following:

&Leuprolide Acetate

C59H84N16O12 �C2H4O2 C59H84N16O12 � (C2H4O2)n, n=1 or

2 1269.48 1209.41 (as free base)

Luteinizing hormone-releasing factor (pig), 6-D-leucine-9-

(N-ethyl-L-prolinamide)-10-deglycinamide monoace-

tate acetate (salt).

5-Oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryl-L-tryosyl

tyrosyl-D-leucyl-L-leucyl-L-arginyl-N-ethyl-L-prolina-

mide monoacetate acetate (salt) [74381-53-6].

» Leuprolide Acetate is a synthetic nanopeptide

nonapeptide agonist analog of luteinizing hor-

mone-releasing factor. It contains not less than

97.0 percent and not more than 103.0 percent of

leuprolide (C59H84N16O12), calculated on the an-

hydrous, acetic acid-free basis.

NOTE—Due to the hygroscopic nature of this

material, analyses are performed immediately

after opening the container in a glove box under

dry nitrogen purge.

Caution—Leuprolide Acetate is a potent hor-

monal manipulator. Avoid skin contact and inha-

lation of dusts and mists.

Packaging and storage—Preserve in tight containers.

Store at a temperature not higher than 308.

USP Reference standards h11i—USP Endotoxin RS. USP

Leuprolide Acetate RS.
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Identification—

A: Infrared Absorption h197Ki.

Test specimen—Use the Assay preparation.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Specific rotation h781Si: between –388 and –428. –38.08

and –42.08 expressed on an anhydrous, acetic acid-free ba-

sis.

Test solution: 10.0 mg per mL, in 1N 1% acetic acid.

Bacterial endotoxins h85i—

NOTE 1—Prepare the solutions quickly, and use them im-

mediately. Where water is specified, use Sterile Water for

Irrigation.

NOTE 2—The pH of the mixture of the Test solutions and

the LAL reagent should be between 6.0 and 8.0.

Standard stock solutions—Mix USP Endotoxin RS vigor-

ously on a vortex mixer for not less than 1 minute, and dilute

suitable quantities of USP Endotoxin RS with water to ob-

tain solutions having known concentrations of about 1.0,

0.50, 0.10, 0.05, and 0.005 USP Endotoxin Unit per mL.

Working standard solution—Dilute 2.0 mL of the 1.0 USP

Endotoxin Unit per mL Standard stock solution with water

to 10.0 mL, and mix.

Test stock solution—Dissolve about 20 to 40 mg of Leu-

prolide Acetate, accurately weighed, in a volume of 50 mM

tris(hydroxymethyl)aminomethane buffer solution, and mix

on a vortex mixer for about 1 minute to obtain a solution

having a concentration of about 2.0 mg of leuprolide acetate

per mL. Dilute with water, and mix on a vortex mixer to ob-

tain a solution having a concentration of about 1.0 mg of

leuprolide acetate per mL.

Test solution 1—Dilute 0.1 mL of the Test stock solution

with 4.9 mL of 10 mM tris(hydroxymethyl)aminomethane

buffer solution. (The final dilution factor to be entered into

the system under Procedure is 1 in 100.)

Test solution 2—Dilute 0.1 mL of the Test stock solution

with 9.9 mL of 10 mM tris(hydroxymethyl)aminomethane

buffer solution. (The final dilution factor to be entered into

the system under Procedure is 1 in 200.)

Positive product control solutions—Add 50 mL of Work-

ing standard solution to 50 mL of each Test solution already

placed in the microtiter wells.

System suitability—The kinetic quantitative chromogenic

system is equipped with a reader set at 405 nm, an appro-

priate incubation device, and a data manipulation device.

Chromatograph the Standard stock solutions, record the

peak responses as directed for Procedure, and plot the loga-

rithms of reaction endpoint times versus the logarithms of

the concentrations of the Standard stock solutions: the abso-

lute value of the correlation coefficient for the standard

curve is not less than 0.980; and the coefficient of variation

for replicate wells is not more than 10%. Proceed with the

Positive product control solutions as directed for Procedure,

and calculate the percentage of spike recovery by the formu-

la:

100R/S,

in which R is the amount, in USP Endotoxin Units per mL,

of recovered spiked sample; and S is 0.1 USP Endotoxin

Unit per mL: +25% of the spike value is recovered. If this

percentage is found to be unacceptable, proceed as directed

for Procedure using Test solution 2 instead of Test solution

1.

Procedure—Enter concentrations of all solutions and final

dilution factors into the data system. Use endotoxin-free mi-

crotiter plates and endotoxin-free polystyrene culture tubes.
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Place each of the preparations in duplicate wells. Carefully

dispense 100 mL of water endotoxin negative control and

each of the Standard stock solutions. Carefully dispense

50 mL of water and 50 mL of Test solution 1. Carefully dis-

pense the Positive product control solution. Preincubate the

plate for 10 minutes at 378. Near the end of the 10-minute

period, reconstitute each LAL reagent vial with 2.6 mL of

water. Remove the microtiter plate from the incubation

chamber. Add 100 mL of LAL reagent to each well of the

microtiter plate. Insert the microtiter plate into the well read-

er, and initiate the reading for each well. The system soft-

ware reports the endotoxin concentration in USP

Endotoxin Units per mL. If calculating manually, Use the

standard curve to calculate the average endotoxin concentra-

tion, in USP Endotoxin Units per mL, in the portion of Leu-

prolide Acetate taken. Not It contains not more than 16.67

166.7 USP Endotoxin Units per mg of leuprolide acetate. A

computerized system may be used to calculate the endotox-

in concentration in USP Endotoxin Units per mg.It contains

not more than 166.7 USP Endotoxin Units per mg of leupro-

lide acetate.

Water, Method Ic h921i: not more than 5.0%. 8.0%.

Residue on ignition h281i: not more than 0.3%.

Chromatographic purity—

Buffer solution, Organic modifier solution, Mobile phase,

Standard stock preparation, and Degradation standard pre-

paration—Prepare as directed in the Assay.

Standard solution—Transfer 1.0 mL of the Standard stock

preparation to a 100-mL volumetric flask, dissolve in and

dilute with Mobile phase to volume, and mix.

Test solution—Transfer about 100 mg of Leuprolide Acet-

ate, accurately weighed, to a 100-mL volumetric flask, dis-

solve in and dilute with Mobile phase to volume, and mix.

Chromatographic system—Proceed as directed in the As-

say. Chromatograph the Test solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.80 for D-Ser-leuprolide, 0.90 for D-His-

leuprolide, 1.00 for leuprolide, 1.2 for L-Leu-leuprolide, L-

Leu6-leuprolide, and 1.5 for acetyl-leuprolide.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms for 90 minutes,

and measure the peak responses. Calculate the percentage

of each impurity in the portion of Leuprolide Acetate taken

by the formula:

0.01(WS /WU)(ri / rS)P,

in which WS is the weight of USP Leuprolide Acetate RS in

the Standard stock preparation; WU is the weight, in mg, of

Leuprolide Acetate in the Test solution; ri is the peak re-

sponse for each impurity obtained from the Test solution;

rS is the leuprolide peak response obtained from the Stan-

dard solution; and P is the designated purity, in percentage,

of USP Leuprolide Acetate RS: not more than 1.0% of acet-

yl-leuprolide is found; not more than 0.5% each of D-His-

leuprolide, L-Leu-leuprolide, L-Leu6-leuprolide, and D-

Ser-leuprolide is found; not more than 0.5% of any other in-

dividual impurity is found; and not more than 2.5% of total

impurities is found.

Content of acetic acid—

Diluent—Use methanol, and adjust with phosphoric acid

to a pH of 2.5.

Standard solution—Pipet 2.0 mL of glacial acetic acid

into a 100-mL volumetric flask, dilute with Diluent to vol-

ume, and mix. Transfer 4.0 mL of the solution so obtained to

a 100-mL volumetric flask, dilute with Diluent to volume,

and mix. Transfer 10.0 mL of this solution to a 100-mL vol-
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umetric flask, dilute with Diluent to volume, and mix to ob-

tain a solution having a known concentration of about 0.08

mg per mL.

Test solution—Transfer about 100 mg of Leuprolide Acet-

ate, accurately weighed, to a 100-mL volumetric flask, dis-

solve in and dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 0.53-mm 6 30-m fused-silica capillary col-

umn that contains a 1.2-mm film of phase G35. The carrier

gas is helium, flowing at a rate of about 10 mL per minute.

The column temperature is maintained at about 1008, the in-

jector port temperature is about 2008, and the detector port

temperature is about 2508. Chromatograph the Standard so-

lution, and record the peak responses areas as directed for

Procedure: the retention time of acetic acid is between 5.0

and 7.0 should be about 5 to 7 minutes; the column effi-

ciency is not less than 15,000 theoretical plates; the tailing

factor is not less than 0.8 and not more than 1.5; and the

relative standard deviation for replicate injections is not

more than 2.0%. Chromatograph the Diluent, and record

the peak responses areas as directed for Procedure: verify

that there are no interfering peaks.

Procedure—Separately inject equal volumes (about 1.0

mL) of the Standard solution and the Test solution into the

chromatograph (splitless mode), record the chromatograms,

and measure the responses for the acetic acid peaks. Calcu-

late the percentage of acetic acid (C2H4O2) in the portion of

Leuprolide Acetate taken by the formula:

(839.2/WU)(rU/rS),

in which WU is the weight, in mg, of Leuprolide Acetate ta-

ken to prepare the Test solution; and rU and rS are the acetic

acid peak responses areas obtained from the Test solution

and the Standard solution, respectively: not less than

4.87% 4.7% and not more than 9.0% is found.

Amino acid content—Use a suitable, validated procedure

(see Amino Acid Analysis under Biotechnology-Derived Ar-

ticles—Tests h1047i).

Buffer solution—Prepare a solution that is 0.15N with re-

spect to lithium hydroxide and to citric acid, and adjust with

hydrochloric acid to a pH of 2.20.

Column regeneration buffer—Prepare a 0.3 N solution of

lithium hydroxide.

Ninhydrin reagent—Dilute 18 g of ninhydrin and 0.7 g of

hydrindantin in 900 mL of dimethylsulfoxide. Sparge with

nitrogen before capping, and mix on a shaker for not less

than 3 hours.

Tryptophan solution—Prepare a fresh 56 10–5 M solu-

tion of tryptophan.

Mobile phase 1—Prepare a solution that is 0.2 N with re-

spect to lithium hydroxide and to citric acid, and adjust with

hydrochloric acid to a pH of 2.83.

Mobile phase 2—Prepare a solution that is 0.3 N with re-

spect to lithium hydroxide and to citric acid, and adjust with

hydrochloric acid to a pH of 3.33.

Mobile phase 3—Prepare a solution that is 0.6 N with re-

spect to lithium hydroxide and to citric acid, and adjust with

hydrochloric acid to a pH of 3.57.

Mobile phase 4—Prepare a solution that is 0.95N with re-

spect to lithium hydroxide and to citric acid, and adjust with

hydrochloric acid to a pH of 3.98.

Standard solution solutions—Prepare, in duplicate, a so-

lution having known concentrations of about 5.06 10–5 M

each of L-alanine, L-arginine, L-aspartic acid, L-glutamic

acid, glycine, L-histidine, L-isoleucine, L-leucine, L-lysine,
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L-methionine, L-phenylalanine, L-proline, L-serine, L-threo-

nine, L-tyrosine, and L-valine and about 2.56 10–5 M of L-

cystine.

Test solution—Transfer about 64 mg of Leuprolide Acet-

ate, accurately weighed, to a suitable vessel, and dissolve in

1.0 mL of water. Transfer 0.10 mL of this solution to a va-

cuum hydrolysis tube, add 2.0 mL of 6N hydrochloric acid,

evacuate the tube, and heat for 16 hours at 1208. Transfer

0.10 mL of the hydrolysate so obtained to a suitable vessel,

add 1 mL of water, and lyophilize. Dissolve in and dilute

with Buffer solution to 10.0 mL.

Chromatographic system (see Chromatography h621i)—

The amino acid analyzer chromatograph is equipped with a

4-mm 6 10-cm column that contains packing L34 and a

detector set at 440 nm, 570 nm, and 690 nm, where mea-

surements at 690 nm are used for background corrections.

The detector is placed after a post-column reactor where

the column effluent and Ninhydrin reagent are heated to a

temperature of about 1358. The flow rate of Ninhydrin re-

agent is about 10 mL per hour. The chromatograph is pro-

grammed as follows. The flow rate is about 20 mL per hour.

The column temperature is programmed as follows.

Time (minutes) Solution

0–30.5 Mobile phase 1

30.5–68 Mobile phase 2

68–78 Mobile phase 3

78–159 Mobile phase 4

159–161 Column regeneration buffer

161–175 Mobile phase 1

It is maintained at 348 for 12 minutes, then increased at a

rate of 1.58 per minute to 638, maintained at that temperature

for 74 minutes, and finally increased at a rate of 1.58 per

minute to 708. [NOTE—During column regeneration the col-

umn effluent is mixed with water, not with Ninhydrin re-

agent. After regeneration, the column temperature is

changed to 348. After 5 minutes, the column effluent is

again mixed with Ninhydrin reagent.] Chromatograph the

Standard solution solutions and the Tryptophan solution,

and record the peak responses areas as directed for Proce-

dure: the relative retention times are about 0.12 for serine,

0.15 for glutamic acid, 0.22 for proline, 0.37 for leucine,

0.40 for tyrosine, 0.72 for tryptophan, 0.84 for histidine,

and 1.00 for arginine; and the relative standard deviations

determined from the arginine, aspartic acid, proline, and ser-

ine peaks for replicate injections are not more than 4.0%

each.

Procedure—Inject equal volumes (about 50 mL) of the

Standard solution, the Tryptophan solution, and the Test so-

lution into the chromatograph, record the chromatograms,

and measure the responses areas for each amino acid peak.

between 0.85 and 1.1 moles each of glutamic acid, proline,

tyrosine, histidine, and arginine permole of leuprolide acet-

ate is found; and serine and tryptophan are present. Calcu-

late the average response factor for each amino acid in the

Standard solution taken by the formula:

0.5[(CS1 /RS1) + (CS2 /RS2)],

in which CS1 and CS2 are the concentrations of the amino

acid, in moles per liter, in each of the duplicate Standard
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solutions, and RS1 and RS2 are peak area responses areas of

the amino acid in each of the duplicate Standard solutions.

Calculate the concentration of each amino acid in the Test

solution, in moles per liter taken by the formula:

RU(ARFS),

in which RU is the peak response area of each amino acid in

the Test solution; and ARFS is the average response factor for

the amino acid as calculated above. Calculate the relative

molar ratio of each amino acid in Leuprolide Acetate taken

by the formula:

CU /[(CE + CP + CL + CY + CH + CR)/7],

in which CU is the concentration of the amino acid in the Test

solution and CE , CP, CL , CY, CH , and CR are the concentra-

tions of glutamic acid, proline, leucine, tyrosine, histidine,

and arginine, respectively, in the Test solution: between

0.85 and 1.1 moles each of glutamic acid, proline, leucine,

tyrosine, histidine, and arginine per mole of Leuprolide

Acetate is found; between 1.8 and 2.2 moles of leucine

per mole of Leuprolide Acetate is found. Serine and trypto-

phan are also present.

Standard solutions—Prepare a solution having known

equimolar amounts of L-alanine, L-arginine, L-aspartic acid,

L-glutamic acid, glycine, L-histidine, L-isoleucine, L-leu-

cine, L-lysine, L-methionine, L-phenylalanine, L-proline, L-

serine, L-threonine, L-tyrosine, and L-valine with half the

equimolar amount of L-cystine. For the validation of the

method, an appropriate internal standard, such as norleu-

cine, is used. Prepare a separate, equimolar solution of L-

tryptophan.

Test solution—Transfer about 64 mg of Leuprolide Acet-

ate, accurately weighed, to a suitable vessel, and dissolve in

1.0 mL of water. Transfer 0.10 mL of this solution to a va-

cuum hydrolysis tube, add 2.0 mL of 6N hydrochloric acid,

evacuate the tube, and heat for 16 hours at 1208. Transfer

0.10 mL of the hydrolysate so obtained to a suitable vessel,

add 1 mL of water, and lyophilize. Dissolve in and dilute to

a suitable volume in a buffer solution suitable for amino acid

analysis.

Procedure—Inject equal volumes of the Standard solu-

tions and the Test solution into the amino acid analyzer,

and record and measure the responses for each amino acid

peak. Express the content of each amino acid in moles. Cal-

culate the relative proportions of the amino acids in the Test

solution, taking one-seventh of the sum of the number of

moles of histidine, glutamic acid, leucine, proline, tyrosine,

and arginine as equal to one: between 0.85 and 1.1 moles

each of glutamic acid, proline, tyrosine, histidine, and argi-

nine per mole of Leuprolide Acetate is found; between 1.8

and 2.2 moles of leucine per mole of Leuprolide Acetate is

found. Serine and tryptophan are also present.

Assay—

Buffer solution—Dissolve about 15.2 g of triethylamine in

800 mL of water, adjust with phosphoric acid to a pH of 3.0,

and dilute with water to 1000 mL.

Organic modifier solution—Prepare a mixture of acetoni-

trile and n-propyl alcohol (3 : 2).

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and Organic modifier solution (85 : 15).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard stock preparation—Transfer about 100 mg of

USP Leuprolide Acetate RS, accurately weighed, to a

100-mL volumetric flask, dissolve in and dilute withMobile

phase to volume, and mix.

Standard preparation—Transfer 5.0 mL of Standard

stock preparation into a 100-mL volumetric flask, dissolve

in and dilute with Mobile phase to volume, and mix.
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Degradation standard preparation—Transfer 5 mL of

Standard stock preparation to a 50-mL volumetric flask,

and dilute with water to volume. Transfer 5 mL of the solu-

tion so obtained to a scintillation vial. Add 100 mL of 1N

sodium hydroxide solution, tightly cap, and shake vigor-

ously. Place in an oven at a 1008 for 60 minutes, remove,

allow to cool, add 50 mL of 1M phosphoric acid, recap,

and shake vigorously to mix.

Assay preparation—Transfer about 100 mg of Leuprolide

Acetate, accurately weighed, to a 100-mL volumetric flask,

dissolve in and dilute with Mobile phase to volume, and

mix. Transfer 5.0 mL of the solution so obtained to a 100-

mL volumetric flask, dilute with Mobile phase to volume,

and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 10-cm column that contains 3-mm

packing L1. The flow rate is between 1.0 and 1.5 mL per

minute. Chromatograph the Degradation standard prepara-

tion, and record the peak responses as directed for Proce-

dure: the retention time of leuprolide is between 41 and

49 minutes; the relative retention times are about 0.90 for

the degradation product and 1.0 for leuprolide; and the re-

solution, R, between leuprolide and the degradation product

is not less than 1.0. 1.5. Chromatograph the Mobile phase,

and record the peak responses as directed for Procedure:

verify that no extraneous peaks are present. Chromatograph

the Standard preparation, and record the peak responses

areas as directed for Procedure: the column efficiency is

not less than 5500 theoretical plates; the tailing factor is

not less than 0.8 and not more than 1.5; and the relative stan-

dard deviation for replicate injections is not more than 1.5%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms for 60

minutes, and measure the leuprolide peak responses. areas.

Calculate the percentage of leuprolide (C59H84N16O12) in the

portion of Leuprolide Acetate taken by the formula:

(WS/WU)(rU/rS)P, [(WS /WU)(rU / rS)(P)(0.9527)(100)] /(100 –

acetic acid content – water content),

in whichWS is the weight, in mg, of USP Leuprolide Acetate

RS in the Standard preparation; WU is the weight, in mg, of

Leuprolide Acetate in the Assay preparation; rU and rS are

the peak responses areas obtained from the Assay prepara-

tion and the Standard preparation, respectively; and P is the

designated purity, in percentage, of USP Leuprolide Acetate

RS.&1S (USP28)

BRIEFING

Levodopa, USP 27 page 1079; Levodopa Tablets, USP 27
page 1081. A revision is proposed to modify the test for Related
compounds to identify the impurities that could be present in this
substance and to indicate the quantitation of these impurities using
an external Standard.

(PA3: S. Salado) RTS—39524-1
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Change to read:

Related compounds—[NOTE—Protect all solutions from light and
maintain them at 108 until they are injected into the chromato-
graph.]

Diluent, Mobile phase, System suitability solution, Standard
preparation,

&

&1S (USP28)

and Chromatographic system—Proceed as directed in the Assay.
Test preparation—Use the Assay preparation.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Test preparation into the chroma-
tograph, record the chromatograms, and measure the peak re-
sponses. Calculate the percentage of each impurity in the portion
of Levodopa taken by the formula:

100F(ri / rs),

in which F is the correction factor and is equal to 2.5 for peaks with
a relative retention time of 0.9 or 1.3, and is equal to 1 for peaks
with a relative retention time of 1.6 or for any other peak; ri is the
peak response of each impurity obtained from the Test solution;
and rs is the sum of the responses of all the peaks: not more than
0.1% of levodopa related compound A is found; not more than
0.1% of L-tyrosine is found; not more than 0.1% of any unknown
impurity is found; not more than 0.5% of 3-methoxytyrosine is
found; and the sum of all impurities is not more than 1.1%.

&Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas. Calculate the percentage of each impurity in the

portion of Levodopa taken by the formula:

(10,000F)(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Le-

vodopa RS in the Standard solution; F is the relative re-

sponse factor of each impurity according the table below;

W is the weight, in mg, of Levodopa, on the dried basis, used

to prepare the Test solution; ri is the peak area for any im-

purity in the Test solution; and rS is the peak area for levo-

dopa in the Standard solution: the impurities meet the

requirements given in the table below.

Compound

name

Relative

retention

time

Relative

response

factor

Limit

(%)

Levodopa related

compound A about 0.9 2.4 0.1

Levodopa 1.0 — —

L-Tyrosine about 1.3 2.7 0.1

3-Methoxytyro-

sine

about 1.6 1.2 0.5

1-Veratrylglycine about 2.7 1.3 0.1

Unknown impur-

ities

— 1.0 0.1 indi-

vidual 0.2

total

unknown

Total — — 1.1

&1S (USP28)
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BRIEFING

Levodopa Tablets, USP 27 page 1081—See briefing under Le-
vodopa.

(PA3: S. Salado) RTS—39524-2

Change to read:

Related compounds—[NOTE—Protect all solutions from light and
maintain them at 108 until they are injected into the chromato-
graph.]

Mobile phase, System suitability solution, Standard preparation,

&

&1S (USP28)

and Chromatographic system—Proceed as directed in the Assay.
Test preparation—Use the Assay preparation.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Test preparation into the chroma-
tograph, record the chromatograms, and measure the peak re-
sponses. Calculate the percentage of each impurity in the portion
of Tablets taken by the formula:

100(ri / rs),

in which ri is the peak response for each impurity obtained from the
Test solution; and rs is the sum of the responses of all the peaks: not
more than 0.1% of levodopa related compound A is found; not
more than 0.5% of 3-methoxytyrosine is found; not more than
0.1% of any other individual impurity is found; and the sum of
all unknown impurities is not more than 0.3%.

&Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas. Calculate the percentage of each impurity in the

portion of Levodopa taken by the formula:

(10,000F)(WT /WS)(C/D)(ri / rS),

in which C is the concentration, in mg per mL, of USP Le-

vodopa RS in the Standard solution; F is the relative re-

sponse factor of the impurity according the table below;

WT is the average weight, in mg, of the Tablets; WS is the

weight, in mg, of sample taken to prepare the Test solution;

D is the labeled amount, in mg, of Levodopa per tablet; ri is

the peak area for any impurity in the Test solution; and rS is

the peak area for levodopa in the Standard solution: the im-

purities meet the requirements given in the table below.

Compound

name

Relative

retention time

Relative

Response Factor Limit (%)

Levodopa Related Compound A about 0.9 1.2 0.1

Levodopa 1.0 — —

3-Methoxytyrosine about 2.8 1.2 0.5

5,6-Dihydroxy-indole-2-carboxylic acid about 6.0 0.4 0.1

Unknown impurities — 1.0 0.1 Individual

0.3 Total Unknown

Total — — 1.1
&1S (USP28)
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BRIEFING

Loratadine, page 3065 of the First Supplement. It is proposed
to revise the Related compounds procedure to include an alterna-
tive procedure (Test 2) to accommodate a different synthesis route
for the loratadine drug substance. The potential related compound
4,8-dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyri-
din-11-one can be quantitated using the proposed Test 2 procedure.
The reverse-phase HPLC gradient procedure was validated using a
Hypersil BDS C18 column; loratadine elutes at approximately 21
minutes on this system. It is proposed to add two reference stan-
dards, USP Loratadine Related Compound A (desloratadine) and
USP Loratadine Related Compound B (8-chloro-6,11-dihydro-
11[N-methyl-4-piperidinylidene]-5H-benzo[5,6] cyclohepta[1,2-
b] pyridine), to support the proposed Related compounds proce-
dure; and to add a Labeling section to reflect the proposed Related
compounds procedure revision.

(PA1: K. Russo; NL: C. Barnstein) RTS—33950-1; 40072-1;
40292-1; 40450-1; 40812-1

Add the following:

&Labeling—The labeling states with which Related com-

pounds test the article complies.&1S (USP28)

Change to read:

USP Reference standards h11i—USP Loratadine RS.

&USP Loratadine Related Compound A RS. USP Lorata-

dine Related Compound B RS.&1S (USP28)

Change to read:

Related compounds—

&NOTE—On the basis of the synthetic route, perform either

Test 1 or Test 2. Test 2 is recommended if 4,8-dichloro-6,11-

dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one is a

potential related compound.

TEST 1—&1S (USP28)

Mobile phase and Diluent—Prepare as directed in the Assay.
Standard stock solution—Prepare as directed for Standard pre-

paration in the Assay.
Standard solution—Pipet 5.0 mL of Standard stock solution into

a 100-mL volumetric flask, dilute withDiluent to volume, and mix.
Dilute quantitatively, and stepwise if necessary, with Diluent to ob-
tain a solution having a known concentration of about 0.8 mg per
mL.
Test solution—Use the Assay preparation.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 254-nm detector and a 4.6-
mm6 15-cm column that contains 5-mm packing L7. The column

temperature is maintained between 258 and 358. The flow rate is
about 1 mL per minute. Chromatograph the Test solution, and re-
cord the peak areas as directed for Procedure: the relative retention
times are about 0.79 for 4-(8-chloro-11-fluoro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-1-piperidinecarboxy-
late ethyl and 1.0 for loratadine. Chromatograph the Standard so-
lution, and record the peak area of the main peak as directed for
Procedure: the relative standard deviation for replicate injections
is not more than 4.0%.
Procedure—Separately inject equal volumes (about 50 mL) of

the Test solution and the Standard solution into the chromatograph,
record the chromatograms, and measure all the peak areas in the
Test solution and the area of the main peak in the Standard solu-
tion. Calculate the percentage of each impurity in the portion of
Loratadine taken by the formula:

10,000(C/F)(ri / rS)/W,

in which C is the concentration, in mg per mL, of USP Loratadine
RS in the Standard solution; F is the relative response factor for
each impurity, if known (F is 0.25 for 4-(8-chloro-11-fluoro-
6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-1-pi-
peridinecarboxylate ethyl); ri is the peak area response for each im-
purity in the Test solution; rS is the peak area response of loratadine
in the Standard solution; and W is the quantity, in mg, of Lorata-
dine taken to prepare the Test solution: not more than 0.2% of 4-(8-
chloro-11-fluoro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-
b]pyridin-11-yl)-1-piperidinecarboxylate ethyl is found; not more
than 0.1% of any other individual impurity is found; and not more
than 0.3% of total impurities is found.

&TEST 2—

Solution A—Dissolve 0.96 g of 1-pentanesulfonic acid so-

dium salt in 900 mL of water. Adjust with phosphoric acid

solution (1 in 10) to a pH of 3.00+ 0.05, then dilute with

water to 1 L. Filter and degas.

Solution B—Use acetonitrile.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Standard solution—Dissolve accurately weighed quanti-

ties of USP Loratadine RS, USP Loratadine Related Com-

pound A RS, and USP Loratadine Related Compound B RS

in methanol, and dilute quantitatively, and stepwise if neces-

sary, with methanol to obtain a solution containing about 0.1

mg per mL of each compound. Transfer 1.0 mL of this solu-

tion to a 10-mL volumetric flask, add 2 mL of Solution A,

then dilute with methanol to volume, and mix to obtain a

solution having a known concentration of about 0.01 mg

per mL of loratadine.

Pharmacopeial Forum
Vol. 30(3) [May–June 2004] IN-PROCESS REVISION 891

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Test solution—Transfer about 100 mg of Loratadine, ac-

curately weighed, to a 10-mL volumetric flask, and dissolve

in 2 mL of methanol. Add 2 mL of Solution A, then dilute

with methanol to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 25-cm column containing 5-mm pack-

ing L1. The flow rate is about 1.2 mL per minute. The

chromatograph is programmed as follows.

Time

(min)

Solution A
(%)

Solution B
(%)

Elution

0 75 25 isocratic

0–20 75?50 25?50 linear gradient

20–30 50?40 50?60 linear gradient

30–35 40?30 60?70 linear gradient

35–45 30 70 isocratic

45–50 30?75 70?25 step gradient

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the relative retention

times and response factors are as follows.

Related Compound

Relative

Retention

Time with

Respect to

Loratadine

Relative

Response

Factor (F)

with Re-

spect to

Loratadine

Loratadine related

compound A

0.50 1.00

Loratadine related

compound B

0.53 0.89

8-Chloro-6,11-dihydro-5H-

benzo[5,6]cyclohepta[1,2-

b]pyridin-11-one

0.70 0.60

Related Compound

Relative

Retention

Time with

Respect to

Loratadine

Relative

Response

Factor (F)

with Re-

spect to

Loratadine

8-Chloro-6,11-dihydro-11-

[N-methyl-4-piperidinyl]-

11-hydroxy-5H-

benzo[5,6]cyclohepta[1,2-

b]pyridine

0.75 0.46

4,8-Dichloro-6,11-dihydro-

5H-benzo[5,6]cyclohep

ta[1,2-b]pyridin-11-one

1.23 0.92

8-Chloro-6,11-dihydro-11-

[N-ethoxy carbonyl-4-

piperidinyl]-11-hydroxy-

5H-benzo[5,6]cyclohepta

[1,2-b]pyridine

1.60 0.42

4,8-Dichloro-6,11-dihydro-

11-[N-ethoxy carbonyl-

4-piperidylidene]-5H-

benzo[5,6]cyclohepta

[1,2-b]pyridine

1.83 1.08

Loratadine 1.00 1.00

The resolution, R, between loratadine related compound A

and loratadine related compound B is not less than 1.5; and

the relative standard deviation of the loratadine peak re-

sponse from replicate injections is not more than 10%.

Procedure—Inject a volume (about 20 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure the peak responses. Calculate the percentage
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of each impurity in the portion of Loratadine taken by the

formula:

(100/F)(CS /CT)(ri / rS),

in which CS is the concentration, in mg per mL, of USP Lor-

atadine RS in the Standard solution; CT is the concentration

of the Test solution; F is the relative response factor as in-

dicated in the table (F = 1.0 for unknown impurities); ri is

the peak area response for the individual impurity in the Test

solution; and rS is the peak response for loratadine in the

Standard solution: not more than 0.1% of loratadine related

compound A is found; not more than 0.1% of loratadine re-

lated compound B is found; less than 0.1% for each indivi-

dual unknown impurity is found; and not more than 0.3%

total impurities is found.&1S (USP28)

BRIEFING

Lypressin Nasal Solution, USP 27 page 1112. It is proposed to
revise the USP Reference standards section to change the name of
USP Posterior Pituitary RS to USP Vasopressin RS, as specified in
the monograph for Vasopressin Injection.

(BNT: I. DeVeau) RTS—41030-1

Change to read:

USP Reference standards h11i—USP Posterior Pituitary RS.

&USP Vasopressin RS.&1S (USP28)

BRIEFING

Magnesium Chloride, USP 27 page 1121. Comments were re-
ceived that the formation of magnesium hydroxide precipitate may
interfere with the Identification test for Chloride. It is proposed to
add a Note that the sample solution should be acidified with dilute
nitric acid prior to adding 6N ammonium hydroxide.

(PA4: E. Gonikberg) RTS—41129-1

Change to read:

Identification—A solution (1 in 20) responds to the tests forMag-
nesium h191i and for Chloride h191i.

&[NOTE—When performing the test for Chloride, acidify the

sample solution with dilute nitric acid prior to adding 6N

ammonium hydroxide.]&1S (USP28)

BRIEFING

Melengestrol Acetate, page 1528 of PF 29(5) [Sept.–Oct.
2003]. On the basis of comments received, in the test for Limit
of residual solvents, it is proposed to increase the acceptable stan-
dard deviation of the five replicate injections of the Standard solu-
tion from 5.0% to 10.0%. Additional changes are being made in the
test for Related compounds to avoid confusion between melenges-
trol acetate related compound A and melengestrol acetate related
compound B. Minor editorial style changes have also been made.

(VET: I. DeVeau) RTS—41023-1
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Add the following:

&Melengestrol Acetate

C25H32O4 396.52

Pregna-4,6-diene-3,20-dione, 17-(acetyloxy)-6-methyl-16-

methylene-.

17-Hydroxy-6-methyl-16-methylenepregna-4,6-diene-

3,20-dione acetate [2919-66-6].

»Melengestrol Acetate contains not less than 97.0

percent and not more than 103.0 percent of

C25H32O4, calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant

containers, and store at controlled room temperature.

Labeling—Label it to indicate that it is for veterinary use

only.

USP Reference standards h11i—USP Melengestrol Acet-

ate RS. USP Melengestrol Acetate Related Compound A RS.

USP Melengestrol Acetate Related Compound B RS.

Identification—

A: Infrared Absorption h197Ki.

B: Ultraviolet Absorption h197Ui—

Solution: 10 mg per mL.

Medium: alcohol.

C: The retention time of the melengestrol acetate peak

in the chromatogram of the Assay preparation corresponds

to that in the chromatogram of the Standard preparation, as

obtained in the Assay.

Melting temperature h741i: between 2198 and 2268.

Specific rotation h781Si: between –132.08 and –122.08,

at 208.

Test solution: 10.0 mg per mL, in chloroform.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 0.5% of its weight.

Heavy metals, Method II h231i: not more than 0.001%.

Limit of residual solvents—

Standard solution—Separately and accurately transfer 2.5

mL of dehydrated alcohol, 5.5 mL of ethyl acetate, 0.5 mL

of dichloromethane, and 0.4 mL of dioxane into a 100-mL

volumetric flask. Mix, and dilute with dimethylformamide

to volume. Pipet 5 mL of this solution into another 50-mL

volumetric flask, mix well, and dilute with dimethylforma-

mide to volume.

Test solution—Weigh accurately about 500 mg of Melen-

gestrol Acetate, and transfer to a 5-mL volumetric flask, add

a suitable amount of dimethylformamide, and sonicate for 5

minutes until completely dissolved. Dilute with dimethyl-

formamide to volume.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 3-mm 6 2-m stainless steel column packed

with S3 porous polymeric beads, 60–80 mesh size. The tem-

perature of the injector port, column, and detector are main-

tained at 2008, 1558, and 2508, respectively. The carrier gas

is nitrogen, flowing at a rate of 60 mL per minute. Chroma-

tograph the Standard solution, and record the peak areas as

directed for Procedure: the elution order is alcohol, dichlor-

omethane, ethyl acetate, dioxane, and dimethylformamide.

The resolution, R, between each peak should be not less than

1.5, and the relative standard deviation for five replicate in-

jections is not more than 5.0%. 10.0%.

Procedure—Separately inject equal volumes (about 1.0

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the
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peak areas for alcohol, dichloromethane, ethyl acetate, and

dioxane. Calculate the concentration of the individual sol-

vents, in ppm, in the portion of Melengestrol Acetate taken

by the formula:

CV(rU / rS)/(1000W),

in which C is the concentration, in g per mL, of the relevant

solvent in the Standard solution; V is the sample volume in

mL; rU and rS are the peak areas of the relevant solvent ob-

tained from the Test solution and the Standard solution, re-

spectively; and W is the weight, in mg, of Melengestrol

Acetate taken to prepare the Test solution: not more than

5000 ppm of alcohol, 5000 ppm of ethyl acetate, 600 ppm

of dichloromethane, and 380 ppm of dioxane is found.

Related compounds—

Mobile phase—Prepare a mixture of acetonitrile and

water (50 : 50).

Standard solution—Dissolve an accurately weighed

quantity of USP Melengestrol Acetate RS, USP Melenges-

trol Acetate Related Compound A RS, and USP Melenges-

trol Acetate Related Compound B RS in methanol to obtain

a solution having known concentrations of about 0.005 mg

of each per mL.

Test solution—Use the Assay preparation prepared as di-

rected in the Assay.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a multiwave-

length detector set at 240 and 262 nm and a 4.6-mm 6

25-cm column that contains 5-mm packing L7. The flow rate

is about 1.0 mL per minute. Chromatograph the Standard

solution, and record the peak responses as directed for Pro-

cedure: [NOTE—Melengestrol acetate and melengestrol re-

lated compound A B will generate larger peak areas at

262 nm than at 240 nm; melengestrol acetate related com-

pound B Awill generate a larger peak area at 240 nm than at

262 nm] the relative retention times are about 0.77, 0.78,

1.0, and 1.05 for melengestrol acetate related compound

A, melengestrol acetate, and melengestrol acetate related

compound B, respectively; the resolution, R, between me-

lengestrol acetate related compound A and melengestrol

acetate related compound B is not less than 5.0; the column

efficiency for the melengestrol acetate related compound A

peak is greater than 1500 theoretical plates; the tailing factor

is less than 2.0; and the relative standard deviation for repli-

cate injections is not more than 5.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, identify the

peaks, and determine which detector wavelength generates

the larger peak area for each impurity. Using the larger peak

area, calculate the percentage of each impurity in the portion

of Melengestrol Acetate taken by the formula:

100(CS /CU)(ri / rS),

in which CS is the concentration, in mg per mL, of either

melengestrol related compound A or melengestrol related

compound B in the Standard solution [NOTE—If using the

impurity peak area generated at 262 nm, 240 nm, CS is the

concentration of melengestrol related compound A; if using

the impurity peak area generated at 240 nm, 262 nm, CS is

the concentration of melengestrol related compound B]; CU

is the concentration, in mg per mL, of melengestrol acetate

in the Test solution; ri is the peak area of each impurity ob-

tained from the Test solution; and rS is the peak area of either

melengestrol related compound A or melengestrol related

compound B obtained from the Standard solution [NOTE—

If using the impurity peak area generated at 262 nm, 240

nm, rS is the peak area of melengestrol related compound

A; if using the impurity peak area generated at 240 nm,

262 nm, CS is the peak area of melengestrol related com-
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pound B]: not more than 0.5% of any identified impurity is

found; not more than 0.2% of any unidentified impurity is

found; and not more than 1.0% of total impurities is found.

Assay—

Mobile phase—Prepare a mixture of acetonitrile and

water (50 : 50).

Standard preparation—Dissolve an accurately weighed

quantity of USP Melengestrol Acetate RS in methanol to

obtain a solution having a known concentration of about

0.5 mg per mL.

Assay preparation—Transfer about 50 mg of Melenges-

trol Acetate, accurately weighed, to a 100-mL volumetric

flask, and dissolve in and dilute with methanol to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 287-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L7. The flow rate is about 1.0 mL per minute. Chro-

matograph the Standard preparation as directed for Proce-

dure: the column efficiency is not less than 1500 theoretical

plates; the tailing factor is not more than 2; and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

in duplicate into the chromatograph, record the chromato-

grams, and measure the areas for the major peaks. Calculate

the quantity, in mg, of C25H32O4 in the portion of Melenges-

trol Acetate taken by the formula:

2CW(rU / rS),

in which C is the concentration, in mg per mL, of the Stan-

dard preparation; W is the weight, in mg, of Melengestrol

Acetate used to prepare the Assay preparation; rU is the

average peak area of the melengestrol acetate peak obtained

from the Assay preparation; and rS is the average peak area

of the melengestrol acetate peak obtained from the Standard

preparation.&1S (USP28)

BRIEFING

Mesalamine Extended-Release Capsules, USP 27 page 1173.
It is proposed to specify the amount of Medium to be used in the
Drug release test.

(BPC: M. Marques) RTS—40933-1

Change to read:

Drug release h724i—
Medium: 0.05M pH 7.5 phosphate buffer prepared by dissol-

ving 6.8 g of monobasic potassium phosphate and 1 g of sodium
hydroxide in water to make 1000 mL of solution, and adjusting
with 10N sodium hydroxide to a pH of 7.50+ 0.05;

&900 mL.&1S (USP28)

Apparatus 2: 100 rpm.
Times: 1, 2, 4, and 8 hours.
Procedure—Determine the amount of C7H7NO3 dissolved from

UV absorbances at the wavelength of maximum absorbance at
about 330 nm of filtered portions of the solution under test suitably
diluted with Dissolution Medium, if necessary, in comparison with
a Standard solution having a known concentration of USP Mesa-
lamine RS in the same Medium.

Tolerances—The percentages of the labeled amount of C7H7NO3

dissolved at the times specified conform to Acceptance Table 1.

Time (hours) Amount dissolved

1 between 5% and 25%
2 between 30% and 50%
4 between 60% and 90%
8 not less than 85%
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BRIEFING

Metformin Hydrochloride Tablets, page 1927 of PF 29(6)
[Nov.–Dec. 2003]. It is proposed to revise Dissolution Test 1 to
change the apparatus used from Apparatus 2 to Apparatus 1. Based
on the comments received, it is also proposed to change the limit of
total impurities under Related compounds test to 0.6%. This limit is
representative of marketed products. Other changes are editorial.

(BPC: M. Marques; PA4: E. Gonikberg) RTS—40979-1;
41092-2

Add the following:

&Metformin Hydrochloride Tablets

»Metformin Hydrochloride Tablets contain not

less than 95.0 percent and not more than 105.0

p e r c e n t o f m e t f o rm i n h y d r o c h l o r i d e

(C4H11N5 �HCl).

Packaging and storage—Preserve in tight containers.

Store at controlled room temperature.

Labeling—When more than one Dissolution test is given,

the labeling states the Dissolution test used only if Test 1

is not used.

USP Reference standards h11i—USP Metformin Hydro-

chloride RS.

Identification—

A: Infrared Absorption h197Ki.

Test specimen—Transfer a quantity of powdered Tablets,

equivalent to about 20 mg of metformin hydrochloride, to a

suitable flask, add 20 mL of dehydrated alcohol, and shake.

Filter, evaporate the filtrate on a water bath to dryness, and

dry the residue at 1058 for 1 hour.

B: Triturate a quantity of the powdered Tablets, equiva-

lent to about 50 mg of metformin hydrochloride, with 10

mL of water, and filter. To 5 mL of the filtrate add 1.5 mL

of 5N sodium hydroxide solution and 1 mL of a 1-naphthol

solution, prepared by dissolving 1 g of 1-naphthol in a solu-

tion containing 6 g of sodium hydroxide and 16 g of anhy-

drous sodium carbonate in 100 mL of water. Add 0.5 mL of

sodium hypochlorite TS, dropwise, and with shaking: an or-

ange-red color is produced that darkens on standing.

C: Triturate a quantity of the powdered Tablets, equiva-

lent to about 50 mg of metformin hydrochloride, with 10

mL of water, and filter. The filtrate meets the requirements

of the tests for Chloride h191i.

Dissolution h711i—

TEST 1—

Medium: pH 6.8 phosphate buffer; 1000 mL.

Apparatus 2: Apparatus 1: 100 rpm.

Time: 45 minutes.

Procedure—Determine the amount of C4H11N5 �HCl dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 233 nm on filtered portions

of the solution under test, suitably diluted with Dissolution

Medium, if necessary, in comparison with a Standard solu-

tion having a known concentration of USP Metformin Hy-

drochloride RS in the same Medium.

Tolerances—Not less than 70% (Q) of the labeled amount

of C4H11N5 �HCl is dissolved in 45 minutes.

TEST 2—If the product complies with this test, the labeling

indicates that it meets USP Dissolution Test 2.

FOR PRODUCTS LABELED TO CONTAIN 500 MG OF METFOR-

MIN—

Medium: pH 6.8 phosphate buffer; 1000 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Procedure—Proceed as directed for Test 1.
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Tolerances—Not less than 80% (Q) of the labeled amount

of C4H11N5 �HCl is dissolved in 30 minutes.

FOR PRODUCTS LABELED TO CONTAIN 850 MG OR 1000 MG

OF METFORMIN—

Medium: pH 6.8 phosphate buffer; 1000 mL.

Apparatus 2: 75 rpm.

Time: 30 minutes.

Procedure—Proceed as directed for Test 1.

Tolerances—Not less than 75% (Q) of the labeled amount

of C4H11N5 �HCl is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Related compounds—

Mobile phase, Resolution solution, Diluted test solution,

and Chromatographic system—Proceed as directed in the

test for Related compounds under Metformin Hydrochlor-

ide.

Test solution—Weigh and finely powder not fewer than 20

Tablets. Transfer a portion of the powder, equivalent to

about 500 mg of metformin hydrochloride, to a 100-mL vo-

lumetric flask, dissolve in Mobile phase, with shaking, di-

lute with Mobile phase to volume, and mix. Filter, and

use the filtrate.

Diluted test solution—Proceed as directed for Metformin

Hydrochloride, except to use the Test solution prepared as

described herein.

Procedure—Separately inject equal volumes (about 20

mL) of the Test solution and the Diluted test solution into

the chromatograph, record the chromatograms for not less

than twice the retention time of metformin, and measure

the peak areas.

The area of any secondary peak in the chromatogram of

the Test solution is not greater than the area of the major

peak in the chromatogram of the Diluted test solution; and

the sum of the areas of all secondary peaks in the chroma-

togram of the Test solution is not greater than five times the

area of the major peak in the chromatogram of the Diluted

test solution: not more than 0.1% of any impurity is found;

and not more than 0.5% 0.6% of total impurities is found.

Assay—

Standard preparation—Prepare a solution of USP Met-

formin Hydrochloride RS in water having a known concen-

tration of about 10 mg per mL.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 100 mg of metformin hy-

drochloride, to a 100-mL volumetric flask. Add 70 mL of

water, shake by mechanical means for 15 minutes, dilute

with water to volume, and filter, discarding the first 20

mL of the filtrate. Dilute 10.0 mL of the filtrate with water

to 100.0 mL, and dilute 10.0 mL of the resulting solution

with water to 100.0 mL.

Procedure—Concomitantly determine the absorbances of

the Standard preparation and the Assay preparation, in 1-

cm cells, at the wavelength of maximum absorbance at

about 232 nm, with a suitable spectrophotometer, using

water as a blank. Calculate the quantity, in mg, of metformin

hydrochloride (C4H11N5 �HCl) in the portion of Tablets ta-

ken by the formula:

10C(AU /AS),

in which C is the concentration, in mg per mL, of USP

Metformin Hydrochloride RS in the Standard preparation;

and AU and AS are the absorbances obtained from the Stan-

dard preparation and the Assay preparation, respect-

ively.&1S (USP28)
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BRIEFING

Methscopolamine Bromide. On the basis of a recent request, it
is proposed to reinstate this monograph, which was omitted from
the USP in 1995.

(PA4: E. Gonikberg) RTS—40958-1

Add the following:

&Methscopolamine Bromide

C18H24BrNO4 398.30

3-Oxa-9-azoniatricyclo[3.3.1.02,4]nonane, 7-(3-hydroxy-1-

oxo-2-phenylpropoxy)-9,9-dimethyl-, bromide, [7(S)-

(1a,2b,4b,5a,7b]-.

6b,7b-Epoxy-3a-hydroxy-8-methyl-1aH,5aH-tropanium

bromide (–)-tropate [155-41-9].

» Methscopolamine Bromide contains not less

than 97.0 percent and not more than 103.0 percent

of C18H24BrNO4, calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant

containers.

USP Reference standards h11i—USP Methscopolamine

Bromide RS.

Identification—

A: Infrared Absorption h197Ki.

B: A solution (1 in 20) responds to the tests for Bromide

h191i.

Specific rotation h781i: between –218 and –258, calcu-

lated on the dried basis, determined in a solution containing

500 mg in each 10 mL.

Loss on drying h731i—Dry it at 1058 for 2 hours: it loses

not more than 2.0% of its weight.

Residue on ignition h281i: not more than 0.1%.

Assay—

Mobile phase—Prepare a solution containing 2.6 g of de-

cyl sodium sulfate, in 450 mL of water. Add 550 mL of

methanol, adjust with 1 N sulfuric acid to a pH of 3.5,

mix, filter, and degas.

Standard preparation—Transfer about 25 mg of USP

Methscopolamine Bromide RS, accurately weighed, to a

100-mL volumetric flask, dissolve in and dilute withMobile

phase to volume, and mix.

Assay preparation—Prepare as directed under the Stan-

dard preparation, using about 25 mg of Methscopolamine

Bromide, accurately weighed.

Chromatographic system (see Chromatography h621i—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L1. Chromatograph the Standard preparation, and record

the peak responses as directed for Procedure: the relative

standard deviation for the peak responses is not greater than

2.0%.
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Procedure—Separately inject a volume (about 50 mL) of

the Standard preparation and the Assay preparation into a

chromatograph, record the chromatogram, and measure the

peak responses. Calculate the quantity, in mg, of

C18H24BrNO4 in the portion of Methscopolamine Bromide

taken by the formula:

100C(rU / rS ),

in which C is the concentration, in mg per mL, of USP

Methscopolamine Bromide RS in the Standard preparation;

and rUand rS are the peak responses of the methscopolamine

bromide obtained from the Assay preparation and the Stan-

dard preparation, respectively.&1S (USP28)

BRIEFING

Mirtazapine, page 529 of PF 29(2) [Mar.–Apr. 2003]; Mirta-
zapine Tablets, page 531 of PF 29(2) [Mar.–Apr. 2003]. These
new monographs, which previously appeared in Pharmacopeial
Previews, are now forwarded with proposed changes to In-Process
Revision. The chemical name and CAS number are corrected. Un-
der Chromatographic purity, the Procedure indicates a run time for
chromatograms, and the chemical name of the impurity specified
by the relative retention time is provided. The Melting range sec-
tion is deleted. The limit of water content is specified for the anhy-
drous and hemihydrate forms, and a Labeling section is added to
reflect the anhydrous and hemihydrate forms.

(PA3: S. Salado) RTS—40470-1; 40474-1; 40157-1; 40509-1;
40540-1; 40900-1

Add the following:

&Mirtazapine

C17H19N3 265.35

Py r a z i n o [ 2 , 1 -a ] p y r i d o [ 2 , 3 - c ] [ 2 ] b e n z a z e p i n e ,

1,2,3,4,10,14b-hexahydro-2-methyl-benzazepine.

1,2,3,4,10,14b-Hexahydro-2-methylpyrazino[2,1-a]pyri-

do[2,3-c][2]-benzazepine

[61337-67-5 85650-52-8].

»Mirtazapine contains not less than 98.5 98.0 per-

cent and not more than 101.5 102.0 percent of

C17H19N3, calculated on the anhydrous basis.

Packaging and storage—Preserve in tight containers, at

temperatures between 158 and 258. and store at controlled

room temperature.

Labeling—Label it to indicate whether it is anhydrous or

hemihydrate.

USP Reference standards h11i—USP Mirtazapine RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.
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Melting range h741i: between 1208 and 1248.

Specific rotation h781Si: between +28 and –28.

Test solution: 10 mg per mL, in denatured alcohol.

Water, Method I h921i: not more than 3.0%. 1.0% for

the anhydrous form and between 1.0% and 3.5% for the

hemihydrate form.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method I h231i: 0.001%.

Diluent: a mixture of methanol and water (85 : 15).

Test preparation—Dissolve 4.8 g of mirtazapine in 51 mL

of methanol. Add 9 mL of water. Adjust 25 mL of this solu-

tion with 1 N acetic acid to a pH of between 3.0 and 4.0,

using a short-range pH indicator paper as the internal indi-

cator. Dilute with Diluent to 40 mL, and mix.

NOTE—Use Diluent instead of water to prepare the Stan-

dard preparation and Monitor preparation. Prepare a blank

of Diluent, and use Diluent instead of water in the Proce-

dure.

Chromatographic purity—

Diluent, Buffer solution, and Mobile phase—Proceed as

directed in the Assay.

Standard solution—Dissolve an accurately weighed

quantity of USPMirtazapine RS inDiluent, and dilute quan-

titatively, and stepwise if necessary, with Diluent to obtain a

solution having a known concentration of about 0.15 15 mg

per mL.

Test solution—Transfer about 150 mg of Mirtazapine, ac-

curately weighed, to a 100-mL volumetric flask, dissolve in

and dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 240-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute. The column

temperature is maintained at 408. Chromatograph the Stan-

dard solution, and record the peak response as directed for

Procedure: the tailing factor is not more than 2.0; and the

relative standard deviation for replicate injections is not

more than 10.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, for about twice

the retention time of Mirtazapine, and measure the re-

sponses for the major peaks. Calculate the percentage of

each impurity in the portion of Mirtazapine taken by the for-

mula:

10,000F(C/W) (ri / rS),

in which F is the relative response factor for the mirtazapine

impurities and is equal to 0.24 for any impurity 4-methyl-1-

(3-methyl-pyridin-2-yl)-2-phenyl-piperazine at a relative re-

tention time of about 1.3, and 1.0 for any other impurity; C

is the concentration, in mg per mL, of USP Mirtazapine RS

in the Standard solution; W is the weight, in mg, of Mirta-

zapine taken to prepare the Test solution; ri is the peak re-

sponse of any impurity obtained from the Test solution; and

rS is the mirtazapine peak response obtained from the Stan-

dard solution: not more than 0.1% of any individual impur-

ity is found, and not more than 0.5% of total impurities is

found. [NOTE—Disregard any peak representing less than

0.05% of the main peak and any peak that is due to the Di-

luent.]

Organic volatile impurities,Method IV h467i: meets the

requirements.

Assay—

Diluent: a mixture of acetonitrile and water (50 : 50).

Buffer solution—Transfer about 36.0 g of tetramethylam-

monium hydroxide pentahydrate to a 2000-mL volumetric

flask, and dissolve in about 1950 mL of water. While stir-

ring, adjust with phosphoric acid to a pH of 7.4, dilute with

water to volume, and mix.
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Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution, acetonitrile, methanol, and tetrahydrofuran

(65 : 15 : 12.5 : 7.5). Make adjustments if necessary (see Sys-

tem Suitability under Chromatography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USPMirtazapine RS inDiluent, and dilute quan-

titatively, and stepwise if necessary, with Diluent to obtain a

solution having a known concentration of about 0.3 mg per

mL.

Assay preparation—Transfer about 30 mg of Mirtazapine,

accurately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 290-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute. The column

temperature is maintained at 408. Chromatograph the Stan-

dard preparation, and record the peak response as directed

for Procedure: the column efficiency is not less than 7000

theoretical plates; the tailing factor is not more than 2.0; and

the relative standard deviation for replicate injections is not

more than 1.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C17H19N3 in the portion of Mirtazapine

taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Mir-

tazapine RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&1S (USP28)

BRIEFING

Mirtazapine Tablets, page 531 of PF 29(2) [Mar.–Apr.
2003]—See briefing under Mirtazapine. In the test for Chromato-
graphic purity, it is proposed to revise the Procedure to indicate a
run time for chromatograms and to provide the chemical name of
the impurity specified by the relative retention time.

(PA3: S. Salado) RTS—40509-2

Add the following:

&Mirtazapine Tablets

» Mirtazapine Tablets contain not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of mirtazapine (C17H19N3).

Packaging and storage—Preserve in tight, light-resistant

containers, and store at controlled room temperature.

USP Reference standards h11i—USP Mirtazapine RS.

Identification—

A: Infrared Absorption h197Ki.

Extraction mixture: a mixture of water and n-hexane

(1 : 1).

Test specimen—Transfer a quantity of finely powdered

Tablets, equivalent to about 30 mg of mirtazapine, to a sui-

table centrifuge tube. Add Extraction mixture to obtain a so-

lution of about 1 mg of mirtazapine per mL of n-hexane.

Shake for 5 minutes, and centrifuge. Decant, and evaporate

the supernatant.
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Standard specimen—Dissolve an accurately weighed

quantity of USP Mirtazapine RS in Extraction mixture to

obtain a solution having a concentration of about 1 mg of

mirtazapine per mL of n-hexane. Shake for 5 minutes, and

centrifuge. Decant, and evaporate the supernatant.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Dissolution h711i—

Medium: 0.1N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.

Time: 15 minutes.

Procedure: Determine the amount of C17H19N3 dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 315 nm on filtered portions

of the solution under test, suitably diluted with Dissolution

Medium, in comparison with a Standard solution having a

known concentration of USP Mirtazapine RS in the same

Medium.

Tolerances—Not less than 80% (Q) of the labeled amount

of C17H19N3 is dissolved in 15 minutes.

Uniformity of dosage units h905i: meet the require-

ments for Content Uniformity.

Chromatographic purity—

Diluent, Buffer solution, and Mobile phase—Proceed as

directed in the Assay under Mirtazapine.

Standard stock solution—Prepare as directed for Standard

preparation in the Assay under Mirtazapine.

Standard solution—Transfer 5.0 mL of Standard stock so-

lution to a 100-mL volumetric flask, dilute with Diluent to

volume, and mix.

Test solution—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the pow-

der, equivalent to the weight of 1 Tablet, to a suitable conical

flask. Add Diluent to obtain a solution having a concentra-

tion of about 1.5 mg of mirtazapine per mL of Diluent.

Shake vigorously for 10 minutes, centrifuge an aliquot,

and use the clear supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 240-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute. The column

temperature is maintained at 408. Chromatograph the Stan-

dard solution, and record the peak response as directed for

Procedure: the column efficiency is not less than 7000 the-

oretical plates; the tailing factor is not more than 2.0; and the

relative standard deviation for replicate injections is not

more than 10.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms for about twice

the retention time of mirtazapine, and measure the responses

for the major peaks. Calculate the percentage of each impur-

ity in the portion of Mirtazapine taken by the formula:

5(FV)(C/W)(W20 / L)(ri / rs),

in which F is the relative response factor for the mirtazapine

impurities and is equal to 0.24 for any impurity 4-methyl-1-

(3-methyl-pyridin-2-yl)-2-phenyl-piperazine at a relative re-

tention time of about 1.3, and 1.0 for any other impurity; V is

the total volume, in mL, of the Test solution; C is the con-

centration, in mg per mL, of USP Mirtazapine RS in the

Standard solution; W is the weight, in mg, of the powdered

Tablets taken to prepare the Test solution; W20 is the weight

of the 20 Tablets taken; L is the labeled amount, in mg, of

mirtazapine in each Tablet; ri is the peak response of any

impurity obtained from the Test solution; and rS is the mir-

tazapine peak response obtained from the Standard solu-

tion: not more than 0.2% of any individual impurity is
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found, and not more than 2.0% of total impurities is found.

[NOTE—Disregard any peak representing less than 0.05% of

the main peak and any peak that is due to the Diluent.]

Assay—

Diluent, Buffer solution, Mobile phase, and Standard pre-

paration—Prepare as directed in the Assay under Mirtaza-

pine.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to the weight of 1 Tablet, to a suita-

ble conical flask. Add Diluent to obtain a solution having a

concentration of about 0.3 mg of mirtazapine per mL of Di-

luent. Shake vigorously for 10 minutes, centrifuge an ali-

quot, and use the clear supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 290-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute. The column

temperature is maintained at 408. Chromatograph the Stan-

dard preparation, and record the peak response as directed

for Procedure: the column efficiency is not less than 7000

theoretical plates; the tailing factor is not more than 2.0; and

the relative standard deviation for replicate injections is not

more than 1.5%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of mirtazapine (C17H19N3) in the portion

of Tablets taken by the formula:

VC(rU / rS),

in which V is the volume, in mL, of the Assay preparation;

C is the concentration, in mg per mL, of USP Mirtazapine

RS in the Standard preparation; and rU and rS are the peak

responses obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Naproxen, USP 27 page 1283. It is proposed to replace the sol-
vent used in the Specific rotation test with one that has a lower po-
tential for hazardous effects.

(PA1: C. Anthony) RTS—39540-1

Change to read:

Specific rotation h781Si: between +63.08 and +68.58.

&+83.08 and +89.58.&1S (USP28)

Test solution: 10 mg per mL, in chloroform.

&methylisobutyl ketone.&1S (USP28)

BRIEFING

Octisalate, USP 27 page 1354. In Identification test B, it is pro-
posed to specify the wavelength at which the absorptivity is deter-
mined.

(PA6: L. Evans) RTS—41112-1
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Change to read:

Identification—

A: Infrared Absorption h197Fi.
B: Ultraviolet Absorption h197Ui—
Solution: 5.0 mg per mL.
Medium: alcohol. Absorptivities,

&Absorptivity at 305 nm,&1S (USP28)

calculated on the as-is basis, do

&does&1S (USP28)

not differ by more than 3.0%.

BRIEFING

Octocrylene, USP 27 page 1355. It is proposed to revise the test
for Acidity to reflect data in the original submission.

(PA6: L. Evans) RTS—41111-1

Change to read:

Acidity—Transfer 60 mL of alcohol to a suitable container, add 1
mL of phenolphthalein TS, and add sufficient 0.1N sodium hydro-
xide to obtain a persistent pink color. Transfer 60 mL of this solu-
tion to a suitable container, add about 6 g of Octocrylene,
accurately weighed, mix, and titrate with 0.1N sodium hydroxide:
not more than 0.18 mL of titrant per mg

&g&1S (USP28)

of Octocrylene is necessary to obtain a persistent pink endpoint.

BRIEFING

Ondansetron Oral Solution, page 34 of PF 26(1) [Jan.–Feb.
2000]. This new monograph, which previously appeared in Phar-
macopeial Previews, is now being forwarded, with minor editorial
revisions, to In-Process Revision.

(PA3: S. Salado) RTS—41103-1

Add the following:

&Ondansetron Oral Solution

» Ondansetron Oral Solution is a solution of On-

dansetron Hydrochloride in a suitable vehicle. It

contains not less than 95.0 percent and not more

than 105.0 percent of the labeled amount of on-

dansetron (C18H19N3O).

Packaging and storage—Preserve in well-closed, light-re-

sistant containers.

USP Reference standards h11i—USP Ondansetron Hy-

drochloride RS. USP Ondansetron Related Compound A

RS. USP Ondansetron Related Compound C RS. USP On-

dansetron Related Compound D RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Dilute a portion of Oral Solution with a

mixture of methanol and water (50 : 50) to obtain a solution

containing about 0.2 mg of ondansetron per mL.

Standard solution: 0.25 mg per mL in methanol.

Developing solvent system: chloroform, ethyl acetate,

methanol, and ammonium hydroxide (90 : 50 : 40 : 1).

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Microbial limits h61i—It meets the requirements of the

tests for absence of Escherichia coli. The total aerobic mi-

crobial count does not exceed 100 cfu per g, the Enterobac-
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teriaceae count does not exceed 10 cfu per g, and the total

combined molds and yeasts count does not exceed 50 cfu

per g.

Deliverable volume h698i: meets the requirements.

pH h791i: between 3.3 and 4.0.

Limit of ondansetron related compound D—

Mobile phase—Proceed as directed in the test for Limit of

ondansetron related compound D under Ondansetron Hy-

drochloride.

System suitability solution—Dissolve suitable quantities

of USP Ondansetron Related Compound D RS and USP

Ondansetron Related Compound C RS in Mobile phase;

and dilute quantitatively, and stepwise if necessary, with

Mobile phase to obtain a solution containing about 0.5 mg

per mL and 2 mg per mL, respectively.

Standard solution—Dissolve an accurately weighed

quantity of USP Ondansetron Related Compound D RS in

Mobile phase; and dilute quantitatively, and stepwise if ne-

cessary, with Mobile phase to obtain a solution having a

known concentration of about 0.5 mg per mL.

Test solution—Dilute, if necessary, an accurately mea-

sured volume of Oral Solution quantitatively with Mobile

phase to obtain a solution containing about 0.8 mg of on-

dansetron per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 328-nm detec-

tor and a 4.6-mm 6 30-cm column that contains packing

L10. The flow rate is about 1.5 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the resolution, R, be-

tween ondansetron related compound D and ondansetron re-

lated compound C is not less than 2.0; the tailing factor for

ondansetron related compound D is not more than 2.0; and

the relative standard deviation for replicate injections is not

more than 4.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the percentage of

ondansetron related compound D in the volume of Oral So-

lution taken by the formula:

100D(CS / CA)(rU / rS),

in which D is the dilution factor for the Oral Solution in the

Test solution; CS is the concentration, in mg per mL, of USP

Ondansetron Related Compound D RS in the Standard so-

lution; CA is the concentration, in mg per mL, of ondansetron

in the Oral Solution, as determined in the Assay; and rU and

rS are the peak responses of ondansetron related compound

D obtained from the Test solution and the Standard solution,

respectively: not more than 0.1% is found.

Related compounds—

Mobile phase, System suitability solution, Standard pre-

paration, and Chromatographic system—Proceed as direc-

ted in the Assay under Ondansetron Hydrochloride.

Test preparation—Use the Assay preparation.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Test preparation

into the chromatograph, record the chromatograms, and

measure the peak responses. Calculate the percentage of

each related compound in the volume of Oral Solution taken

by the formula:

(293.36/329.82)1000(F/V)(CS / CA)(ri / rS),

in which 293.36 and 329.82 are the molecular weights of

ondansetron and anhydrous ondansetron hydrochloride, re-

spectively; F is the relative response factor and is equal to

0.5 for ondansetron related compounds at relative retention

times of about 0.45 and 0.58, 0.75 for ondansetron related
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compounds at relative retention times of about 0.63, 0.84

and 1.1, and 1 for all other impurities; V is the volume, in

mL, of Oral Solution taken; CS is the concentration, in mg

per mL, on the anhydrous basis, of USP Ondansetron Hy-

drochloride RS in the Standard preparation; CA is the con-

centration, in mg per mL, of ondansetron in the Oral

Solution; ri is the peak response for any related compound

obtained from the Test preparation; and rS is the peak re-

sponse for ondansetron obtained from the Standard pre-

paration: not more than 0.2% of any related compound is

found, and the sum of all impurities is not more than 0.5%.

Assay—

Mobile phase, System suitability solution, Standard pre-

paration, and Chromatographic system—Proceed as direc-

ted in the Assay under Ondansetron Hydrochloride.

Assay preparation—Transfer an accurately measured vo-

lume of Oral Solution, equivalent to about 9 mg of ondan-

setron, to a 100-mL volumetric flask; dilute with Mobile

phase to volume; and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 216-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L10. The flow rate is about 1.5 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 1.1 for ondansetron related compound A

and 1.0 for ondansetron; and the resolution, R, between on-

dansetron related compound A and ondansetron is not less

than 1.5. Chromatograph the Standard preparation, and re-

cord the peak responses as directed for Procedure: the tail-

ing factor is not more than 2.0, and the relative standard

deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of ondansetron (C18H19N3O) in each mL

of Oral Solution taken by the formula:

(293.36/329.82)100(C/V)(rU / rS),

in which 293.36 and 329.82 are the molecular weights of

ondansetron and anhydrous ondansetron hydrochloride, re-

spectively; C is the concentration, in mg per mL, on the an-

hydrous basis, of USP Ondansetron Hydrochloride RS in

the Standard preparation; V is the volume, in mL, of Oral

Solution taken; and rU and rS are the peak responses obtained

from the Assay preparation and the Standard preparation,

respectively.&1S (USP28)

BRIEFING

Opium, USP 27 page 1361. In the Assay, it is proposed to re-
place the name of the reagent methyl sulfoxide with its synonym
dimethyl sulfoxide. The use of the name ‘‘dimethyl sulfoxide’’ is
being standardized throughout the USP–NF. In addition, minor
editorial style changes have been made.

(BPC: M. Marques) RTS—41082-3

Change to read:

Assay—

Chromatographic tubes, Citrate buffer, and Standard prepara-
tion—Prepare as directed in the Assay under Paregoric.
Assay preparation—Transfer about 2 g of Opium, accurately

weighed, to a 250-mL beaker, add 20 mL of methyl sulfoxide,

&dimethyl sulfoxide,&1S (USP28)

and heat for 20 minutes on a steam bath, intermittently dispersing
the substance with a flat-end stirring rod. Allow to stand for 15
minutes to permit undissolved material to settle, and carefully de-
cant the supernatant into a 100-mL volumetric flask. Add another
20 mL of methyl sulfoxide

&dimethyl sulfoxide&1S (USP28)

to the residue, rinsing the sides of the beaker with the methyl sulf-
oxide.
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&dimethyl sulfoxide.&1S (USP28)

Disperse and heat the substance as before, allow to settle, and de-
cant into the volumetric flask. Repeat the dissolution one or two
times, until the opium is dissolved (other than for small leaf frag-
ments, sand-like particles, gelatinous materials, etc.). Rinse the
beaker, and transfer the residue to the flask with the aid of water.
Dilute with water to about 90 mL, and mix. If necessary, add 1 drop
of alcohol to dispel any foam. Cool to room temperature, adjust
with water to volume, and mix. Pass the resulting solution through
a medium-porosity filter paper, discarding the first 20 mL of the
filtrate.
Chromatographic columns—Pack a pledget of glass wool at the

base of each of the three tubes, and fill with adsorbent using chro-
matographic siliceous earth as the base of the adsorbent, and tamp-
ing it firmly in place. Prepare the tubes as follows. Pack Column I
in two layers, the lower layer consisting of 3 g of chromatographic
siliceous earth mixed with 2 mL of Citrate buffer and the upper
layer consisting of 3 g of chromatographic siliceous earth mixed
with 2.0 mL of the Assay preparation and 0.5 mL of Citrate buffer.
Dry-rinse the beaker in which the components of the two layers
have been mixed with 1 g of chromatographic siliceous earth,
and add it also to the top of Column I. Pack Column II with 3 g
of chromatographic siliceous earth mixed with 2 mL of dibasic po-
tassium phosphate solution (1 in 5.75). Pack Column III with 3 g of
chromatographic siliceous earth mixed with 2 mL of sodium hy-
droxide solution (1 in 50). Place a small pad of glass wool above
each column packing.
Procedure—Proceed as directed in the Assay under Paregoric.

Calculate the percentage of anhydrous morphine in the Opium ta-
ken by the formula:

0.25(C/W)(AU /AS),

in which C is the concentration, in mg per mL, of anhydrous mor-
phine in the Standard preparation; W is the weight, in g, of Opium
taken; and AU and AS are the corrected absorbances of the solutions
from the Assay preparation and the Standard preparation, respec-
tively.

BRIEFING

Oxybutynin Chloride, USP 27 page 1373 and page 642 of PF
29(3) [May–June 2003]. On the basis of comments received, a re-
vision is proposed in the test for Related compounds and in the
Assay based on the updated liquid chromatographic procedure.
The proposal for Related compounds previously published in PF
29(3) is being canceled and replaced with the updated method, and
the proposal for the Assay is being published again with several
changes. The procedure is based on analyses performed with the
3.5-mm Zorbax C8 brand, or the 3-mm Luna C8 brand of L7 col-

umn. The typical retention time for oxybutynin is about 14 min-
utes. The PF 29(3) proposal for Packaging and storage is also
being canceled.

(PA4: E. Gonikberg) RTS—41115-1

Change to read:

USP Reference standards h11i—USP Oxybutynin Chloride RS.
USP Phenylcyclohexylglycolic Acid RS.

&USP Oxybutynin Chloride Related Compound A RS. USP

Oxybutynin Related Compound B RS. USP Oxybutynin Re-

lated Compound C RS.&1S (USP28)

Delete the following:

&Chromatographic purity—

Triethanolamine phosphate solution—Dissolve 2 mL of trietha-
nolamine in about 900 mL of water in a 1000-mL volumetric flask,
adjust with phosphoric acid to a pH of 3.5, dilute with water to
volume, and mix.

Mobile phase—Prepare a degassed and filtered mixture of acet-
onitrile and Triethanolamine phosphate solution (65 : 35). Make
adjustments if necessary (see System Suitability under Chromato-
graphy h621i).

Standard preparation—Prepare a solution containing 2.0 mg of
USP Oxybutynin Chloride RS per mL and 10 mg of USP Phenyl-
cyclohexylglycolic Acid RS per mL in acetonitrile. Filter through a
0.45-mm filter.

Test preparation—Transfer 200 mg of Oxybutynin Chloride, ac-
curately weighed, to a 100-mL volumetric flask, dissolve in acet-
onitrile, dilute with acetonitrile to volume, and mix.

Chromatographic system (see Chromatography h621i)—The li-
quid chromatograph is equipped with a 200-nm detector and a 4.6-
mm 6 25-cm column that contains packing L7, and a short pre-
column that contains packing L7 is used if necessary. The column
is maintained at a temperature of 458. The flow rate is about 3 mL
per minute. Chromatograph a solution in acetonitrile containing 40
mg per mL each of USP Oxybutynin Chloride RS and USP Phenyl-
cyclohexylglycolic Acid RS, and record the peak responses as di-
rected under Procedure: the relative standard deviation of the
responses for replicate injections is not more than 3.0%, and the
resolution, R, of the main peaks is not less than 5.0.

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard preparation and the Test preparation into the chroma-
tograph, and record the chromatograms. The relative retention
times are about 0.2 for phenylcyclohexylglycolic acid and 1.0
for oxybutynin. In the chromatogram of the Test preparation,
any peak corresponding in retention time to phenylcyclohexylgly-
colic acid has a response not greater than that in the chromatogram
of the Standard preparation, and the sum of the responses of all
peaks, excluding the solvent front and oxybutynin, is not greater
than twice that value.&1S (USP28)
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Add the following:

&Related compounds—

Phosphate buffer and Mobile phase—Prepare as directed

in the Assay.

System suitability stock solution—Dissolve accurately

weighed quantities of USP Oxybutynin Related Compound

B RS and USP Oxybutynin Related Compound C RS in

Mobile phase to obtain a solution having known concentra-

tions of about 100 mg of each USP Reference Standard per

mL.

Standard stock solution—Dissolve an accurately weighed

quantity of USP Oxybutynin Chloride RS in Mobile phase

to obtain a solution having a known concentration of about

1.0 mg per mL.

System suitability solution—Transfer 10.0 mL of the Sys-

tem suitability stock solution to a 100-mL volumetric flask,

add 10.0 mL of the Standard stock solution, and dilute with

Mobile phase to volume.

Standard solution—Transfer 15.0 mL of the Standard

stock solution to a 100-mL volumetric flask, and dilute with

Mobile phase to volume. Transfer 5.0 mL of the solution

obtained to a separate 100-mL volumetric flask, and dilute

with Mobile phase to volume. This solution contains about

7.5 mg of USP Oxybutynin Chloride RS per mL.

Test solution—Transfer about 50 mg of Oxybutynin

Chloride, accurately weighed, to a 10-mL volumetric flask,

dissolve in and dilute with Mobile phase to volume, and

mix.

Chromatographic system—Prepare as directed in the As-

say. Chromatograph the System suitability solution, and re-

cord the peak responses as directed for Procedure: the

resolution, R, between oxybutynin related compound B

and oxybutynin related compound C peaks is not less than

1.1; and the relative standard deviation for replicate injec-

tions, determined from the oxybutynin peak, is not more

than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms for a total time of

not less than twice the retention time of the oxybutynin

peak, and measure all the peak responses (see Table 1 for

known impurities). Calculate the percentage of each impur-

ity in the portion of Oxybutynin Chloride taken by the for-

mula:

(C/W)(1/F)(rU / rS),

in which C is the concentration, in mg per mL, of USP Oxy-

butynin Chloride RS in the Standard solution; W is the

weight, in mg, of Oxybutynin Chloride taken to prepare

the Test solution; F is the relative response factor for each

impurity (see Table 1 for the values); and rU and rS are the

peak responses for each impurity obtained from the Test so-

lution and for the oxybutynin peak in the Standard solution,

respectively. [NOTE—For unknown impurities, use the rela-

tive response factor of the closest known impurity.]
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Table 1

Relative

Retention

Time Name

Relative

response

factor

(F)

Limit

(%)

0.08 Oxybutynin Related

Compound A1

1.4 0.5

0.37 Diphenyl analog of

oxybutynin chloride2

2.7 0.1

0.65 Oxybutynin Related

Compound B3

1.3 1.0

0.79 Oxybutynin Related

Compound C4

1.0 1.0

1.8 Cyclohexenyl analog of

oxybutynin chloride5

0.4 1.0

1.9 Ethylpropyl analog of

oxybutynin chloride6

1.0 0.1

1 phenylcyclohexylglycolic acid (cyclohexylmandelic acid,
or CHMA);
2 4-(diethylamino)but-2-ynyl 2-hydroxy-2,2-diphenylace-
tate
3 methyl ester of phenylcyclohexylglycolic acid (methyl es-
ter of cyclohexylmandelic acid, or CHMME);
4 methylethyl analog of oxybutynin chloride (4-(ethyl-
methylamino) but-2-ynyl (+)-2-cyclohexyl-2-hydroxy-2-
phenylacetate)
5 4-(diethylamino)but-2-ynyl (+)-2-(cyclohex-3-enyl)-2-
cyclohexyl-2-hydroxyacetate
6 4-(ethylpropylamino)but-2-ynyl (+)-2-cyclohexyl-2-hy-
droxy-2-phenylacetate

In addition to not exceeding the limits for each impurity in

Table 1, not more than 0.1% of any other single impurity is

found; and not more than 1.0% of total impurities is

found.&1S (USP28)

Change to read:

Assay—Dissolve about 500 mg of oxybutynin chloride, accurately
weighed, in 50 mL of glacial acetic acid, and add 10 mL of mer-
curic acetate TS. Add five drops of crystal violet TS, and titrate (see
Titrimetry h541i) with 0.1 N perchloric acid VS to an emerald-

green endpoint. Perform a blank determination, and make any ne-
cessary correction. Each mL of 0.1Nperchloric acid is equivalent
to 39.40 mg of C22H31NO3 �HCl.

&Phosphate buffer—Dissolve about 3.40 g 6.67 g of

monobasic potassium phosphate and 4.35 g 8.55 g of dibasic

potassium phosphate in 1 L of water, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (51 : 49). Make adjust-

ments if necessary (see System Suitability under Chromato-

graphy h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Oxybutynin Chloride RS in Mobile phase,

and dilute quantitatively, and stepwise if necessary, with

Mobile phase to obtain a solution having a known concen-

tration of about 0.5 mg 0.1 mg per mL.

Assay preparation—Transfer about 50 mg of Oxybutynin

Chloride, accurately weighed, to a 100-mL 10-mL volu-

metric flask, dissolve in and dilute withMobile phase to vo-

lume, and mix. Transfer 2.0 mL of this solution to a separate

100-mL volumetric flask, dilute with Mobile phase to vo-

lume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 3-mm, or 3.5-mm, 4.6-mm 6 7.5-cm column or 5-

mm 3.9-mm6 15-cm column that contains packing L7. The

column temperature is maintained at 458. The flow rate is

about 1 mL per minute. Chromatograph the Standard pre-

paration, and record the peak responses as directed for Pro-

cedure: the relative standard deviation for replicate

injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the
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quantity, in mg, of C22H31NO3 �HCl in the portion of Oxy-

butynin Chloride taken by the formula:

100C(rU / rS),

CD(rU / rS),

in which C is the concentration, in mg per mL, of USP Oxy-

butynin Chloride RS in the Standard preparation;D is the

dilution factor for the Assay preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&1S (USP28)

BRIEFING

Paroxetine Hydrochloride, page 1948 of PF 29(6) [Nov.–Dec.
2003]. It is proposed to revise the storage conditions in the Packa-
ging and storage section. It is also proposed to revise the limit of
water found in approved products and also to revise the Standard
solution in the test for Limit of 1-methyl-4-(p-fluorophenyl)-
1,2,3,6-tetrahydropyridine.

(PA3: S. Salado) RTS—40893-1; 41001-1

Add the following:

&Paroxetine Hydrochloride

C19H20FNO3 �HCl 365.83

Piperidine, 3-[(1,3-benzodioxol-5-yloxy)methyl]-4-(4-

fluorophenyl)-, hydrochloride, (3S-trans)-.

(–)-(3S,4R)-4-(p-Fluorophenyl)-3-[(3,4-methylenedioxy)-

phenoxy]methyl]piperidine hydrochloride

[78246-49-8].

Hemihydrate 374.83 [CAS to come].

» Paroxetine Hydrochloride is anhydrous or con-

tains one-half molecule of water of hydration. It

contains not less than 98.5 percent and not more

than 102.0 percent of C19H20FNO3 �HCl, calcu-
lated on the anhydrous and solvent-free basis.

Change to read:

Packaging and storage—Preserve the anhydrous form in

tight containers. Preserve the hemihydrate form in well-

closed containers. Store between 158 and 308. &Store at con-

trolled room temperature.&1S (USP28)

Labeling—Label it to indicate whether it is the anhydrous

or the hemihydrate form. Label it to indicate with which im-

purity tests the article complies.
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USP Reference standards h11i—USP Paroxetine Hydro-

chloride RS. USP Paroxetine Related Compound A RS.

USP Paroxetine Related Compound B RS. USP Paroxetine

Related Compound C RS. USP Paroxetine Related Com-

pound D RS. USP Paroxetine Related Compound E RS.

USP Paroxetine Related Compound F RS. USP Paroxetine

Related Compound G RS.

Identification—

A: Infrared Absorption h197Mi—

Test specimen—Dissolve a suitable portion of Paroxetine

Hydrochloride in a solution of water in isopropyl alcohol (1

in 10), heat to 708 to dissolve, recrystallize, and use the re-

sidue. and dry the residue under vacuum at 508 for 3 hours.

Standard specimen: a similar preparation of USP Par-

oxetine Hydrochloride RS.

B: A solution (1 in 100) in a mixture of methanol and

water (1 : 1) meets the requirements of the test for Chloride

h191i.

Melting range, Class I h741i: between 1158 and 1268 for

the anhydrous form;[To come for the anhydrous form] be-

tween 1418 and 1458 for the hemihydrate form.

Change to read:

Water, Method I h921 i: no t more than 1 .5%

1.0%&1.5%&1S (USP28) for the anhydrous form and between

2.0% 2.2% and 3.0% 2.8% for the hemihydrate form.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Limit of stereoisomers Limit of related compound C—

Mobile phase—Prepare a filtered and degassed mixture of

0.5M sodium chloride and methanol (4 : 1). Make adjust-

ments if necessary (see System Suitability under Chromato-

graphy h621i).

0.05M Phosphate buffer solution—Dissolve 8.7 g of di-

basic potassium phosphate in 1000 mL of water, and adjust

with phosphoric acid to a pH of 6.5.

Mobile phase—Prepare a filtered and degassed mixture of

0.05M Phosphate buffer solution and acetonitrile (92 : 8).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

System suitability solution—Transfer about 5 mg of USP

Paroxetine Hydrochloride Related Compound C RS and

about 5 mg of USP Paroxetine Hydrochloride RS, accu-

rately weighed, to a 10-mL volumetric flask. Dissolve in 1

mL of methanol, dilute with Mobile phase to volume, and

mix.

Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Related Compound C RS and

USP Paroxetine Hydrochloride RS in methanol, the volume

of the solvent not exceeding 20% of the final solution vo-

lume, and dilute quantitatively with 0.5M sodium chloride

to obtain a solution having a known concentration of about

0.01 mg of each USP Reference Standard per mL. If step-

wise dilution is necessary, dilute withMobile phase instead.

Test solution—Transfer about 100 mg of Paroxetine Hy-

drochloride, accurately weighed, to a 100-mL volumetric

flask, dissolve in 20 mL of methanol, dilute with 0.5M so-

dium chloride to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 4-mm6 10-cm column that contains packing L41.

The flow rate is about 0.5 mL per minute. Chromatograph

the Standard System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.56 for paroxetine related compound C

and 1.0 for paroxetine; the resolution, R, between paroxetine

related compound C and paroxetine is not less than 1.8; the

column efficiency determined from the related compound C
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peak is not less than 230 theoretical plates; the tailing factor

for the paroxetine related compound C peak is not more than

1.6; and the relative standard deviation for replicate injec-

tions is not more than 2.0%.

Procedure—Separately inject equal volumes Inject a vo-

lume (about 10 mL) of the Standard solution and the Test

solution into the chromatograph, record the chromatogram,

and measure all of the peak responses. Calculate the percen-

tage of paroxetine related compound C in the portion of Par-

oxetine Hydrochloride taken by the formula:

10(C/W)(rU / rS),

100(ri / rs),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Related Compound C RS in the Standard solution;

W is the quantity, in mg, of Paroxetine Hydrochloride in the

Test solution; and rU and rS are the peak responses for par-

oxetine related compound C obtained from the Test solution

and the Standard solution, respectively. in which ri is the

peak response for paroxetine related compound C, and rs

is the sum of the responses of all of the peaks: not more than

0.1% is found.

LIMIT OF RELATED COMPOUND D—

Phosphate buffer—Prepare a 0.05M monobasic sodium

phosphate solution in water, adjust with phosphoric acid

to a pH of 3.0, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (3 : 2). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Standard solution—Dissolve accurately weighed quanti-

ties of USP Paroxetine Related Compound D RS and USP

Paroxetine Hydrochloride RS in water, and dilute quantita-

tively, and stepwise if necessary, with water to obtain a so-

lution having known concentrations of about 0.1 and 1.0 mg

per mL, respectively.

Test solution—Transfer about 100 mg of Paroxetine Hy-

drochloride, accurately weighed, to a 50-mL volumetric

flask, dissolve in and dilute with water to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L13. The flow rate is about 1 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the relative retention times are

about 1.2 for paroxetine related compound D and 1.0 for

paroxetine; the resolution, R, between paroxetine related

compound D and paroxetine is not less than 2.2; the column

efficiency determined from the paroxetine related com-

pound D peak is not less than 4000 theoretical plates; the

tailing factor for the related compound D peak is not more

than 1.8; and the relative standard deviation for replicate in-

jections is not more than 2.5%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the percentage of

paroxetine related compound D in the portion of Paroxetine

Hydrochloride taken by the formula:

5(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Related Compound D RS in the Standard solution;

W is the quantity, in mg, of Paroxetine Hydrochloride in the

Test solution; and rU and rS are the peak responses for par-

oxetine related compound D obtained from the Test solution
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and the Standard solution, respectively: the sum of the per-

centages found in the Limit of related compound C and the

Limit of related compound D tests is not more than 0.1%.

Mobile phase—Prepare a mixture of n-hexane, alcohol,

water, and trifluoroacetic acid (900 : 100 : 2 : 2). Make ad-

justments if necessary (see System Suitability under Chro-

matography h621i).

Diluent: a mixture of alcohol and n-hexane (1 : 1).

Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Related Compound C RS, and

dilute quantitatively, and stepwise if necessary, with Diluent

to obtain a solution having a known concentration of about

1 mg per mL.

Test solution—Transfer about 125 mg of Paroxetine Hy-

drochloride, accurately weighed, to a 25-mL volumetric

flask, dissolve in and dilute with Diluent to volume, and

mix.

System suitability solution—Dilute known volumes of the

Test solution and the Standard solution with Diluent to ob-

tain a solution having known concentrations of about 0.1

mg per mL of each of USP Paroxetine Hydrochloride RS

Paroxetine Hydrochloride and of USP Paroxetine Related

Compound C RS.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L49. L51. The flow rate is about 1.0 mL per minute, and

the column temperature is maintained at 308. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times for paroxetine and paroxetine related compound C

are 1.0 and about 0.6, respectively; the resolution, R, be-

tween paroxetine and paroxetine related compound C is

not less than 2.0; and the tailing factor for paroxetine related

compound C is not greater than 2.0. Chromatograph the

Standard solution, and record the peak responses as directed

for Procedure: the relative standard deviation for replicate

injections is not more than 2.0% for the paroxetine related

compound C.

Procedure—Separately inject equal volumes (about 5 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the percentage of

paroxetine related compound C in the portion of Paroxetine

Hydrochloride taken by the formula:

10,000(C/W)(ri / rS),

2500(C /W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Related Compound C RS in the Standard solution;

W is the weight, in mg, of Paroxetine Hydrochloride, on the

anhydrous basis, used to prepare the Test solution; and ri

and rS are the peak areas for paroxetine related compound

C in the Test solution and the Standard solution, respec-

tively: not more than of 0.1% of paroxetine related com-

pound C is found.

Change to read:

Limit of 1-methyl-4-(p-fluorophenyl)-1,2,3,6-tetrahydro-

pyridine—

Solution A—Prepare a filtered and degassed mixture of

acetonitrile and trifluoroacetic acid (1000 : 1).

Solution B—Prepare a filtered and degassed mixture of

water and trifluoroacetic acid (1000 : 1).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).
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Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Related Compound E RS in a

mixture of Solution B and Solution A (7 : 3), and dilute quan-

titatively, and stepwise if necessary, to obtain a solution hav-

ing a known concentration of 1-methyl-4-(p-fluorophenyl)-

1,2,3,6-tetrahydropyridine of about 0.2100 ng per mL.&20

ng per mL.&1S (USP28)

Test solution—Transfer about 20 mg of Paroxetine Hydro-

chloride, accurately weighed, to a suitable flask, add 1.0 mL

of a mixture of Solution B and Solution A (7 : 3), and shake

to dissolve.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a tandem mass

spectrophotometric detector, monitoring the mass-to-charge

ratio of 44 ã arising from the fragmentation of mass-to-

charge ratio of 192, and a 2.0-mm 6 25-cm column that

contains base-deactivated packing L1. The flow rate is about

0.15 mL per minute. The collision-induced disassociation

sector is filled with sufficient argon gas to produce –20

eV collisions. Adjust the argon gas pressure as necessary.

The chromatograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 30 70 equilibration

0–10 30 70 isocratic

10–10.5 30?90 70?10 linear gradient

10.5–20 90 10 isocratic

20–20.5 90?30 10?70 linear gradient

20.5–30 30 70 isocratic

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the signal-to-noise ra-

tio for the analyte response at a mass-to-charge ratio of 44 is

not less than 5; and the relative standard deviation for repli-

cate injections is not more than 5.0%. [NOTE—A large peak

due to paroxetine is observed at about 10 minutes in this

system. Divert the flow of eluate from the mass spectro-

meter at about 10 minutes after injection.]

Procedure—Separately inject equal volumes (about 100

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the amount, in pg

ng, of 1-methyl-4-(p-fluorophenyl)-1,2,3,6-tetrahydropyri-

dine in the portion of Paroxetine Hydrochloride taken by

the formula:

CI(rU / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Related Compound E RS in the Standard solution; I

is the amount, in ng, per g, of 1-methyl-4-(p-fluorophenyl)-

1,2,3,6-tetrahydropyridine in each mg of USP Paroxetine

Related Compound E RS in the Standard solution; and rU

and rS are the peak responses for 1-methyl-4-(p-fluorophe-

nyl)-1,2,3,6-tetrahydropyridine obtained from the Test solu-

tion and the Standard solution, respectively: not more than

200 pg 100 ng 20 ng is found (0.0001%).

Chromatographic purity—[NOTE—Perform both all re-

lated impurities methods unless the manufacturer has assur-

ance, based on knowledge of the manufacturing process,

that one of the tests is not relevant to their material.]

TEST 1—

Solution A—Prepare a filtered and degassed mixture of

water, tetrahydrofuran, and trifluoroacetic acid (180 : 20 : 1).

Solution B—Prepare a filtered and degassed mixture of

acetonitrile, tetrahydrofuran, and trifluoroacetic acid

(180 : 20 : 1).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).
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Diluent: a mixture of water and tetrahydrofuran (9 : 1).

Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Hydrochloride RS, and dilute

quantitatively, and stepwise if necessary, with Diluent to ob-

tain a solution having a known concentration of about 1 mg

per mL.

System suitability solution—Dissolve, by sonication if ne-

cessary, suitable quantities of USP Paroxetine Related Com-

pound A RS and USP Paroxetine Related Compound B RS

in a mixture of water and tetrahydrofuran (9 : 1) Diluent to

obtain a solution having known concentrations of about

0.01 mg of each USP Reference Standard per mL.

Test solution—Transfer about 25 mg of Paroxetine Hydro-

chloride, accurately weighed, to a 25-mL volumetric flask,

dissolve in 20 mL of a mixture of water and tetrahydrofuran

(9 : 1), Diluent, sonicate, dilute with a mixture of water and

tetrahydrofuran (9 : 1) Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 285-nm detec-

tor capable of monitoring at 263 and 295 nm and a 4.6-mm

6 25-cm column that contains packing L7. The flow rate is

about 1 mL per minute. The column temperature is main-

tained at 408. The chromatograph is programmed as fol-

lows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 80 20 equilibration (for

10 minutes)

0-30 80 20 isocratic

30-50 80?20 20?80 linear gradient

50-end 20 80 isocratic

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the resolution,

R, between paroxetine related compound A and paroxetine

related compound B is not less than 1.5; the column effi-

ciency determined from the paroxetine related compound

A peak is not less than 10,000 theoretical plates; the tailing

factor for the paroxetine related compound A peak is not

more than 1.2; and the relative standard deviation for repli-

cate injections is not more than 1.0%.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 80 20 equilibration

0–30 80 20 isocratic

30–50 80?20 20?80 linear gradient

50–60 20 80 isocratic

60–70 20?80 80?20 linear gradient

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times are about 1.1 for paroxetine related com-

pound B, and 1.0 for paroxetine related compound A; the

resolution, R, between paroxetine related compound A

and paroxetine related compound B is not less than 2.0;

and the tailing factor of the paroxetine related compound

A peak is between 0.8 and 2.0; Chromatograph the Standard

solution, and record the peak responses as directed for Pro-

cedure: and the relative standard deviation for replicate in-

jections is not more than 2.0% for paroxetine related

compound A.

Procedure—Inject a volume (about 20 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure all of the peak responses at both 263 and

295 nm. Calculate the percentage of each impurity in the

portion of Paroxetine Hydrochloride taken by the formula:

100(ri / rs),
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in which ri is the peak response for each impurity; and rs is

the sum of the responses of all of the peaks: not more than

0.1% of any individual impurity is found, and not more than

0.5% of total impurities is found.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution, Test solution, and Diluent into

the chromatograph, record the chromatograms, and measure

the responses for the major peaks. Calculate the percentage

of each impurity in the portion of Paroxetine Hydrochloride

taken by the formula:

2500(C /W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Hydrochloride RS in the Standard solution; W is the

weight, in mg, of Paroxetine Hydrochloride, on the anhy-

drous basis, used to prepare the Test solution; rU is the peak

area of each impurity in the Test solution, excluding the

peaks obtained in the chromatogram of the Diluent; and rS

is the peak area of paroxetine obtained in the Standard solu-

tion: not more than of 0.5% 0.3% of any peak at a retention

time of paroxetine related compound B is found; not more

that 0.1% of any other individual impurity is found; and not

more than 1.0% of total impurities is found.

TEST 2—

Phosphate buffer—Dissolve 3.4 g of monobasic potas-

sium phosphate and 3.4 g of tetrabutylammonium hydrogen

sulfate in 1.0 L of water.

Solution A—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (98 : 2).

Solution B—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (6 : 4).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Diluent: a mixture of Phosphate buffer and acetonitrile

(9 : 1).

Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Hydrochloride RS, USP Parox-

etine Related Compound B RS, USP Paroxetine Related

Compound F RS, and USP Paroxetine Related Compound

G RS in Diluent, and dilute quantitatively, and stepwise if

necessary, with Diluent to obtain a solution having known

concentrations of about 4 mg per mL, 10 mg per mL, 10 mg

per mL, and 4 mg per mL, respectively.

Identification solution—Dissolve an accurately weighed

quantity of Paroxetine Hydrochloride, USP Paroxetine Re-

lated Compound B RS, USP Paroxetine Related Compound

F RS, and USP Paroxetine Related Compound G RS in Di-

luent to obtain a solution having known concentrations of

about 2 mg per mL, 10 mg per mL, 10 mg per mL, and 4

mg per mL, respectively.

Test solution—Transfer about 25 mg of Paroxetine Hydro-

chloride, accurately weighed, to a 50-mL volumetric flask,

dissolve in and dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 3.9-mm 6 15-cm column that contains packing

L1. The flow rate is about 1.0 mL per minute. The chroma-

tograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 100 0 equilibration

0–5 100 0 isocratic

5–70 100?40 0?60 linear gradient

70–90 40?0 60?100 linear gradient

90–95 0 100 isocratic

95–95.1 0?100 100?0 linear gradient

95.1–110 100 0 re-equilibration
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Chromatograph the Identification solution, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 0.91 for paroxetine related compound

B, about 0.96 for paroxetine related compound F, 1.0 for

paroxetine, and about 1.34 for paroxetine related compound

G. Chromatograph the Standard solution, and record the

peak responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than

10.0% for the paroxetine related compound B, paroxetine

related compound F, paroxetine hydrochloride, and paroxe-

tine related compound G peaks.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard solution and Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the percentage of

paroxetine related compound B, paroxetine related com-

pound F, and paroxetine related compound G in the portion

of Paroxetine Hydrochloride taken by the formula:

5000(C /W)(ri / rS),

in which C is the concentration, in mg per mL, of the appro-

priate USP Reference Standard in the Standard solution; W

is the weight, in mg, of Paroxetine Hydrochloride, on the

anhydrous basis, used to prepare the Test solution; and ri

and rS are the peak areas for the corresponding impurity in

the Test solution and the Standard solution, respectively: not

more than of 0.5% of paroxetine related compound B is

found; not more than 0.2% of paroxetine related compound

F is found; and not more than 0.2% of paroxetine related

compound G is found. Calculate the percentage of any un-

known impurity in the portion of Paroxetine Hydrochloride

taken by the formula:

5000(C /W)(ri / rS),

in which C is the concentration, in mg per mL, of the USP

Paroxetine Hydrochloride RS in the Standard solution; W is

the weight, in mg, of Paroxetine Hydrochloride, on the an-

hydrous basis, used to prepare the Test solution; ri is the

peak area for any unknown impurity in the Test solution;

and rS is the peak area of paroxetine in the Standard solu-

tion: not more than of 0.1 % of any single unknown impur-

ity is found, and not more than 1.0% of total impurities is

found.

Organic volatile impurities, Method V h467i: meets the

requirements.

Assay—

Acetate buffer—Prepare a 0.05M solution of ammonium

acetate in water, adjust with glacial acetic acid to a pH of

4.5, mix, and filter.

Mobile phase—Prepare a filtered and degassed mixture of

Acetate buffer, acetonitrile, and triethylamine (60 : 40 : 1).

Adjust with glacial acetic acid to a pH of 5.5. Make adjust-

ments if necessary (see System Suitability under Chromato-

graphy h621i).

System suitability solution—Dissolve suitable quantities

of USP Paroxetine Related Compound B RS and USP Par-

oxetine Hydrochloride RS in water to obtain a solution hav-

ing known concentrations of about 0.5 mg of each USP

Reference Standard per mL.

Standard preparation—Dissolve an accurately weighed

quantity of USP Paroxetine Hydrochloride RS in water,

and dilute quantitatively, and stepwise if necessary, with

water to obtain a solution having a known concentration

of about 0.5 mg per mL.

Assay preparation—Transfer about 50 mg of Paroxetine

Hydrochloride, accurately weighed, to a 100-mL volumetric

flask, dissolve in and dilute with water to volume, and mix.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L13. The flow rate is about 1 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.9 for paroxetine related compound B

and 1.0 for paroxetine; the resolution, R, between paroxetine

related compound B and paroxetine is not less than 2.0; the

column efficiency determined from the paroxetine peak is

not less than 3000 theoretical plates; the tailing factor for

the paroxetine peak is not more than 1.6; and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C19H20FNO3 �HCl in the portion of Par-

oxetine Hydrochloride taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Hydrochloride RS in the Standard preparation; and

rU and rS are the peak responses obtained from the Assay pre-

paration and the Standard preparation, respective-

ly.&2S (USP27)

BRIEFING

Paroxetine Tablets, page 653 of PF 29(3) [May–June 2003].
Consistent with established policy of using the same terminology
in the monograph title as appears in the strength expression for a
dosage form, Paroxetine Tablets has been proposed to be the title
for this new monograph.

Paroxetine Tablets is proposed to be the title of this new mono-
graph that will be included in the Second Supplement to USP 27–
NF 22, but with an official date for the title to be February 1, 2006,
which is 18 months later than the official date of the Second Sup-
plement to USP 27–NF 22. Use of the revised name would be per-
mitted as of August 1, 2004, the official date of the Second
Supplement to USP 27–NF 22, but use of the name Paroxetine Ta-
blets would not become mandatory until February 1, 2006. The 18-
month extension is intended to allow for product label changes to
be made and for health practitioners and consumers to become fa-
miliar with the terminology.

(NL: C. Barnstein) RTS—41137-1

Add the following:

&Paroxetine Hydrochloride Tablets
.(The title for this monograph—to become official
February 1, 2006).4

» Paroxetine Hydrochloride Tablets contain an

amount of Paroxetine Hydrochloride equivalent

to not less than 90.0 percent and not more than

110.0 percent of the labeled amount of paroxetine

hydrochloride (C19H20FNO3 �HCl).

Packaging and storage—Preserve in well-closed tight con-

tainers, and store at controlled room temperature.

USP Reference standards h11i—USP Paroxetine Hydro-

chloride RS.
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Identification—

A: Infrared Absorption h197Ki—

Test specimen—Transfer an amount of finely powdered

Tablets, equivalent to about 100 90 mg of paroxetine hydro-

chloride, to a suitable flask, add 100 mL of 0.1N hydrochlo-

ric acid, and stir for 1 hour. Transfer the mixture to a

separatory funnel, and add ammonium hydroxide until the

solution is alkaline to litmus paper. Add 100 mL of ethyl

ether to the funnel, and shake for 2 minutes. Transfer the

organic layer into the necessary number of centrifuge tubes,

and centrifuge for 10 minutes. Recombine the clarified ex-

tracts, add 1 drop of water and 0.5 mL of 0.1N hydrochloric

acid, stir, and evaporate to dryness under a stream of nitro-

gen. Dry the residue in an oven at 908 for 1 hour.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

C: Place a quantity of finely powdered Tablets, equiva-

lent to about 500 450 mg of paroxetine hydrochloride, into a

stoppered flask. Add 100 mL of alcohol, and shake for 1

hour. Centrifuge about 20 mL of the mixture, and measure

the angular rotation of the supernatant at 208 (see Optical

Rotation h781i): the angular rotation is between –758 and

–1158.

Dissolution h711i—

Medium: simulated gastric fluid without enzyme; 900

mL.

Apparatus 2: 60 rpm.

Time: 60 minutes.

Determine the amount of C19H20FNO3 �HCl dissolved by

employing the following method.

Buffer solution and Mobile phase—Prepare as directed in

the Assay.

Standard stock solution—Dissolve an accurately weighed

quantity of USP Paroxetine Hydrochloride RS in an amount

of methanol not exceeding 5% of the volume of the final

solution, and dilute with Dissolution Medium to obtain a so-

lution having a known concentration of about 0.63 mg per

mL.

Standard solution—Quantitatively dilute the Standard

stock solution with Dissolution Medium to obtain a solution

having a concentration estimated to correspond to that of the

filtered solution under test.

Chromatographic system—Proceed as directed in the As-

say, except to prepare the Standard preparation as directed

under Dissolution h711i. chromatograph the Standard solu-

tion.

Procedure—Separately inject equal volumes (about 20

mL) of a portion of the solution under test, previously passed

through a suitable 0.45-mm membrane filter, and the Stan-

dard solution into the chromatograph, record the chromato-

grams, and measure the responses for the major peaks.

Calculate the quantity of C19H20FNO3 �HCl dissolved based

on the peak responses obtained from the solution under test

and the Standard solution.

Tolerances—Not less than 80% (Q) of the labeled amount

of C19H20FNO3 �HCl is dissolved in 60 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

PROCEDURE FOR CONTENT UNIFORMITY—

Buffer solution, Mobile phase, and Chromatographic sys-

tem—Proceed as directed in the Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Place 1 Tablet in a suitable volumetric

flask, and add a volume of a hydrochloric acid solution (7

in 1000), equivalent to about 25% of the flask volume. Al-

low the Tablet to disintegrate, dilute with methanol to vo-
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lume, and mix to obtain a solution containing about 0.1 mg

of paroxetine hydrochloride per mL. Centrifuge a portion of

the solution.

Procedure—Proceed as directed in the Assay. Calculate

the quantity, in mg, of C19H20FNO3 �HCl in the Tablet taken

by the formula:

VC(rU / rS),

VC(329.37/365.83)(rU / rS),

in which V is the volume of the flask used; rU and rS are the

peak responses obtained from the Test solution and the Stan-

dard solution, respectively; and the other terms are as de-

fined therein.

Assay—

Buffer solution—Prepare a mixture of water, phosphoric

acid, and triethylamine (100 : 0.6 : 0.3).

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (7 : 3). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Paroxetine Hydrochloride RS in methanol,

and dilute quantitatively, and stepwise if necessary, with

methanol to obtain a solution having a known concentration

of about 0.1 mg per mL.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 100 mg of paroxetine hy-

drochloride, to a 200-mL volumetric flask, dissolve in and

dilute with methanol to volume, and mix. Centrifuge a por-

tion of this solution for 6 minutes. Transfer 20 mL of the

supernatant to a 100-mL volumetric flask, dilute with

methanol to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 4.6-mm 6 3.3-cm column that contains 3-mm

packing L7. The flow rate is about 2.0 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the column efficiency

is not less than 750 theoretical plates; the tailing factor is not

more than 4; and the relative standard deviation for replicate

injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 5 mL)

of the Standard preparation and the Assay preparation into

the chromatograph, record the chromatograms, and measure

the responses for the major peaks. Calculate the quantity, in

mg, of paroxetine hydrochloride (C19H20FNO3 �HCl) in the

portion of Tablets taken by the formula:

1000C(rU / rS),

1000C(329.37/365.83)(rU / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Hydrochloride RS in the Standard preparation;

329.37 and 365.83 are the molecular weights for paroxetine

and paroxetine hydrochloride, respectively; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&2S (USP27)
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BRIEFING

Camphorated Phenol Topical Solution, page 1561 of PF
29(5) [Sept.–Oct. 2003]. On the basis of new information received
from the sponsor, it is proposed to slightly modify the acceptance
criteria in the test for Specific gravity to be consistent with the pro-
duct release specification. Editorial style changes have also been
made.

(PA7b: B. Davani) RTS—41055-1

Add the following:

&Camphorated Phenol Topical Solution

» Camphorated Phenol Topical Solution is a solu-

tion of camphor and phenol in Eucalyptus Oil and

Light Mineral Oil. It contains not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of camphor (C10H16O) and phenol

(C6H6O).

Packaging and storage—Preserve in tight containers.

Store at room temperature, avoid excessive heat, and close

cover after each use.

USP Reference standards h11i—USP Camphor RS. USP

Phenol RS.

Identification—The retention times of the camphor and

phenol peaks in the chromatograms of the Assay prepara-

tion correspond to those of the Standard preparation, ob-

tained as directed in the Assay.

Specific gravity h841i: between 0.861 0.840 and 0.865.

Assay—

Internal standard solution—Transfer 250 mg, accurately

weighed, of n-dodecane to a 25-mL volumetric flask, dilute

with chloroform to volume, and mix.

Standard preparation—Transfer about 96 mg of USP

Phenol RS, accurately weighed, to a 10-mL volumetric

flask. Add about 224 mg of USP Camphor RS, accurately

weighed, to the flask. Dilute with chloroform to volume,

and mix. Combine 5.0 mL of this solution with 5.0 mL of

Internal standard solution in a 50-mL volumetric flask, di-

lute with chloroform to volume, and mix.

Assay preparation—Transfer about 1 g of Topical Solu-

tion, accurately weighed, to a 50-mL volumetric flask.

Add 5.0 mL of Internal standard solution, dilute with

chloroform to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, maintained at a temperature of 2008, and a 2-mm

6 1.8-m glass column packed with 100- to 120-mesh S1A,

coated with 15% G44. The carrier gas is helium. Adjust the

column temperature to about 1408 so that the relative reten-

tion times are 0.3 for phenol, 0.8 for camphor, and 1.0 for

the internal standard. Chromatograph the Standard prepara-

tion, and record the peak responses as directed for Proce-

dure: the resolution, R, between the camphor peak and the

internal standard peak is not less than 2.0, and between the

phenol peak and the camphor peak not less than 5.0; and the

relative standard deviation of the peak response ratio of the

camphor peak and the phenol peak to the internal standard

peak for five consecutive injections of the Standard pre-

paration is not more than 2.0%.

Procedure—Separately inject 1 to 2 mL of the Assay pre-

paration and the Standard preparation into the gas chroma-

tograph, record the chromatograms, and determine the peak
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response ratios. Calculate the percentage of camphor (w/w)

and the percentage of phenol (w/w) in the portion of Topical

Solution taken by the formula:

(50WR /W)(RU / RS),

in which WR is the weight, in mg, of the appropriate USP

Reference Standard in the Standard preparation; W is the

weight of Topical Solution, in mg, taken to prepare the As-

say preparation; and RU and RS are the response ratios of the

corresponding analyte peaks in the Assay preparation and

the Standard preparation, respectively.&1S (USP28)

BRIEFING

Phenylephrine Bitartrate. Because there is no existing USP
monograph for this drug substance, a new monograph is being pro-
posed. The liquid chromatographic procedures in the test for Chro-
matographic purity are based on analyses performed with the
Symmetry brand of L1 column. The typical retention times are
about 2.0 for norphenylephrine, about 2.2 for (–)-phenylephrine,
about 2.6 for phenylephrone, about 6.4 for 1-benzylphenylepher-
ine, and about 6.9 for benzylphenylepherine HCl.

(PA1: C. Anthony) RTS—39860-1

Add the following:

&Phenylephrine Bitartrate

C9H13NO2 �C4H6O6 317.3

R-2-(Methylamino)-1-(3-hydroxyphenyl)ethanol, hydro-

gentartrate.

(–)-1-(3-Hydroxyphenyl)-2-methylaminoethanol, hydro-

gentartrate.

(–)-3 Hydroxy-a [(methylamino) methyl] benzenemetha-

nol, hydrogentartrate.

1-m-Hydroxy-a-[(methylamino) methyl] benzylalcohol,

hydrogentartrate [17162-39-0].

» Phenylephrine bitartrate contains not less than

99.0 percent and not more than 100.5 percent of

C9H13NO2 �C4H6O6, calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant

containers. Store at controlled room temperature.

USP Reference standards h11i—USP Phenylephrine Hy-

drochloride RS.

Identification—

A: Infrared Absorption h197Ki.

B: The alkaline of tartrate from the test for Specific ro-

tation responds positively to the test for Tartrate h191i.

Specific rotation h781Si: between –538 and –578 for the

prepared sample.

Test solution—Prepare a sample solution of about 24 mg

per mL in water. Make the solution slightly alkaline by add-

ing concentrated ammonium hydroxide dropwise. Rub the

wall of the vessel with a glass rod so that the base precipi-

tates out. Filter the base under suction, wash with a little

water and acetone, and dry at 1058 for 2 hours. Prepare

and measure a 50 mg per mL solution of base precipitate

in 1M hydrochloric acid.

pH h791i: between 3.0 and 4.0 in 10% w/v aqueous so-

lution.

Loss on drying h731i—Dry at 1058 to a constant weight: it

loses not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.
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Chromatographic purity—

Buffer solution—Dissolve 3.25 g of 1-octanesulfonic acid

sodium salt monohydrate in 1 L of water. Adjust slowly

with 3M phosphoric acid to a pH of 2.8.

Solution A—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (9 : 1).

Solution B—Prepare a filtered and degassed mixture of

acetonitrile and Buffer solution (9 : 1).

Diluent—Prepare a mixture of Solution A and Solution B

(8 : 2).

System suitability solution—Dissolve accurately weighed

quantities of USP Phenylephrine Hydrochloride RS, nor-

phenylephrine hydrochloride, 1-benzylphenylepherine

base, and benzylphenylepherine hydrochloride in Diluent,

and dilute quantitatively, and stepwise if necessary, to obtain

a solution having known concentrations of about 0.06 mg

per mL, 0.09 mg per mL, 0.07 mg per mL, and 0.05 mg

per mL, respectively.

Test solution—Transfer 78 mg of phenylephrine bitartrate,

accurately weighed, to a 50-mL volumetric flask. Dissolve

in and dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 5.5-cm6 4-mm column that contains packing L1.

The column temperature and injector temperature are main-

tained at 45+ 28. The flow rate is about 1.5 mL per minute.

The chromatograph is programmed as follows:

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 93 7 equilibration

0–10 93?30 7?70 linear gradient

10–18 30 70 isocratic

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times are about 0.9 for norphenylephrine, about

1.0 for (–)-phenylephrine, about 1.2 for phenylephrone,

about 2.9 for 1-benzylphenylepherine, and about 3.1 for

benzylphenylepherine HCl.

The resolution, R, between norphenylephrine and

(–)-phenylephrine is not less than 1.5. The tailing factor of

(–)-phenylephrine is less than 1.8. The relative standard de-

viation for replicate injections is not more than 6%.

Procedure—Inject about 10 mL of the Test solution into

the chromatograph, record the chromatograms, and measure

all of the peak responses. Calculate the percentage of each

impurity in the portion of Phenylephrine Bitartrate taken by

the formula:

100(ri / rs),

in which ri is the peak response for each impurity, and rs is

the sum of the responses of all the peaks: not more than

0.2% of any individual impurity is found, and not more than

0.5% of total impurities is found.

Assay—Transfer about 280 mg of Phenylephrine Bitartrate,

accurately weighed, to a 100-ml beaker, and dissolve by stir-

ring in 60 mL of glacial acetic acid. Titrate with 0.1N per-

chloric acid, determining the endpoint potentiometrically.

Perform a blank titration and make the necessary correction

(see Titrimetry h541i). Each mL of 0.1N HClO4 is equiva-

lent to 31.73 mg of C9H13NO2 �C4H6O6.&1S (USP28)
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BRIEFING

Propoxyphene Hydrochloride, USP 27 page 1578 and page
529 of PF 30(2) [Mar.–Apr. 2004]; Propoxyphene Napsylate,
USP 27 page 1582 and page 662 of PF 29(3) [May–June 2003].
On the basis of comments received, it is proposed to make further
revisions to modify the System suitability solution in the test for
Related compounds.

(PA2: C. Anthony) RTS—40678-1

Change to read:

USP Reference standards h11i—USP Propoxyphene Hydro-
chloride RS. USP a-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-
3-methylbutane RS.

~

USP Propoxyphene Related Compound B RS.~USP28

USP Propoxyphene Related Compound A RS.

Change to read:

Identification—

A: Infrared Absorption h197Si—
Solution: 1 in 20.
Medium: chloroform.
B: It responds to the tests for Chloride h191i.

~

Dissolve 0.25 g of Propoxyphene Hydrochloride in 15 mL

of Purified Water, and treat 3 mL of this solution with 1 mL

of 6 N ammonium hydroxide to precipitate the propoxy-

phene base. Filter to remove the precipitate, acidify the fil-

trate with 2 mL of nitric acid, and add 1 mL of silver nitrate

TS: a white, curdy precipitate that is soluble in an excess of

6 N ammonium hydroxide confirms the presence of silver

chloride.~USP28

Change to read:

Related compounds—
Mobile phase and Chromatographic system—Proceed as direc-

ted in the Assay.
Standard solution— Proceed as directed for the Standard pre-

paration in the Assay.
Related compounds standard solution—

&Standard stock solution—&1S (USP28)

Dissolve

&Accurately weigh&1S (USP28)

about 10 mg each of USP Propoxyphene Related Compound A RS
and USP a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-
butane RS

&USP Propoxyphene Related Compound B RS&1S (USP28)

in 20 mL of methanol in a 50-mL volumetric flask,

&into a 50-mL volumetric flask, dissolve using 2 mL of

methanol,&1S (USP28)

dilute with Mobile phase to volume, and mix.

&Standard solution—Transfer 5.0 mL of the Standard

stock solution to a 50-mL volumetric flask, dilute with Mo-

bile phase to volume, and mix.&1S (USP28)

Test solution—Use the Assay preparation.
System suitability solution—Combine 1.0 mL of the Related

compounds standard solution containing about 0.2 mg per mL of
each related compound with 10.0 mL of the Standard solution, and
mix.

Transfer 1.0 mL of the Standard stock solution to a 10.0-mL

volumetric flask, dilute with Mobile phase to volume, and

mix.

&Dissolve an accurately weighed quantity of USP Propoxy-

phene Hydrochloride RS in Standard solution, and dilute

quantitatively, and stepwise if necessary, to obtain a solution

having known concentrations of about 4.5 mg per mL of

USP Propoxyphene Hydrochloride RS, about 0.02 mg per

mL of USP Propoxyphene Related Compound A RS, and

about 0.02 mg per mL of USP Propoxyphene Related Com-

pound B RS.&1S (USP28)

Chromatographic system (see Chromatography h621i)—Pro-
ceed as directed in the Assay. Chromatograph the System suitability
solution, and record the peak responses as directed for Procedure:
the relative retention times are about 0.63 for propoxyphene related
compound A, 0.78 for a-d-2-acetoxy-4-dimethylamino-1,2-diphe-
nyl-3-methylbutane,

&propoxyphene related compound B,&1S (USP28)

and 1.0 for propoxyphene hydrochloride; the resolution, R, be-
tween a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbu-
tane,

&propoxyphene related compound B&1S (USP28)

and propoxyphene

&related compound A&1S (USP28)

is not less than 1.4;

&2.0;&1S (USP28)

and the relative standard deviation for replicate injections is not
more than 2.0%.
Procedure—Inject a

&Separately inject equal&1S (USP28)

volumes (about 50 mL) of the Test solution

&and the Standard solution&1S (USP28)

into the chromatograph, record the chromatograms, and measure
the peak responses. Calculate the percentage
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&quantity, in mg,&1S (USP28)

of propoxyphene related compound A in the portion of Propoxy-
phene Hydrochloride taken by the formula:

100(ri / rs),

&50C(rU / rS),&1S (USP28)

in which ri is the individual peak response of propoxyphene related
compound A in the Test solution; and rs is the sum of the responses
for all of the peaks:

&C is the concentration, in mg per mL, of USP Propoxy-

phene Related Compound A RS in the Standard solution;

and rU and rS are the propoxyphene related compound A

peak responses obtained from the Test solution and Stan-

dard solution, respectively.&1S (USP28)

Not more than 0.5% of propoxyphene related compound A as the
hydrochloride

&

&1S (USP28)

is found. Calculate the percentage

&quantity, in mg,&1S (USP28)

of a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane,

&propoxyphene related compound B as the&1S (USP28)

hydrochloride in the portion of Propoxyphene Hydrochloride taken
by the formula:

100(1.112)(ri / rs),

&50C(361.93/325.45)(rU / rS),&1S (USP28)

in which 1.112 is the ratio of the molecular weight of a-d-2-acet-
oxy-4-dimethylamino-1,2-diphenyl-3-methylbutane hydrochloride
to that of a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-
butane free base; ri is the individual peak response of a-d-2-acet-
oxy-4-dimethylamino-1,2-diphenyl-3-methylbutane in the Test
solution; and rs is the sum of the responses for all of the peaks:

&C is the concentration, in mg per mL, of USP a-d-2-Acet-

oxy-4-dimethylamino-1,2-diphenyl-3-methylbutane RS

USP Propoxyphene Related Compound B RS in the Stan-

dard solution; 361.93 and 325.45 are the molecular weights

of a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-

butane, propoxyphene related compound B as the hydro-

chloride and a-d-2-acetoxy-4-dimethylamino-1,2-

diphenyl-3-methylbutane, propoxyphene related compound

B, respectively; and rU and rS are the a-d-2-acetoxy-4-di-

methylamino-1,2-diphenyl-3-methylbutane,propoxyphene

related compound B peak responses obtained from the Test

solution and the Standard solution, respectively.&1S (USP28)

Not more than 0.6% of a-d-2-acetoxy-4-dimethylamino-1,2-diphe-
nyl-3-methylbutane,

&propoxyphene related compound B as the&1S (USP28)

hydrochloride is found.

Change to read:

Assay—
0.01M

&0.1M&1S (USP28)

Monobasic ammonium phosphate buffer, pH 6.3—Dissolve 11.5 g
of monobasic ammonium phosphate and 1.0 mL of triethylamine
in 1000 mL of water, adjust with 10% sodium hydroxide to a pH of
6.3+ 0.05, and mix.

Mobile phase—Prepare a filtered and degassed mixture of
methanol and 0.01M

&0.1M&1S (USP28)

Monobasic ammonium phosphate buffer, pH 6.3 (67 : 33). Make
adjustments if necessary (see System Suitability under Chromato-
graphy h621i).

Standard preparation—Dissolve an accurately weighed quantity
of USP Propoxyphene Hydrochloride RS in Mobile phase to ob-
tain a solution having a known concentration of about 5.0 mg per
mL.

Assay preparation—Transfer about 250 mg of Propoxyphene
Hydrochloride, accurately weighed, to a 50-mL volumetric flask,
dissolve in and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—The li-
quid chromatograph is equipped with a 254-nm detector and a 3.9-
mm 6 30-cm column that contains packing L1. The flow rate is
about 1.5 mL per minute. Chromatograph the Standard prepara-
tion, and record the peak responses as directed for Procedure:
the retention time of propoxyphene hydrochloride is about 9 min-
utes; the resolution, R, between a-d-2-acetoxy-4-dimethylamino-
1,2-diphenyl-3-methylbutane and propoxyphene is not less than
1.4;

&the tailing factor for the propoxyphene hydrochloride peak

is not more than 3.5;&1S (USP28)

and the relative standard deviation for replicate injections is not
more than 2.0%.

Procedure—Separately inject equal volumes (about 50 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quanti ty, in mg, of
C22H29NO2 �HCl in the portion of Propoxyphene Hydrochloride ta-
ken by the formula:

100C(rU / rS),

&50C(rU / rS),&1S (USP28)

in which C is the concentration, in mg per mL, of USP Propoxy-
phene Hydrochloride RS in the Standard preparation; and rU and
rS are the peak responses obtained from the Assay preparation and
the Standard preparation, respectively.

Pharmacopeial Forum
926 IN-PROCESS REVISION Vol. 30(3) [May–June 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



BRIEFING

Propoxyphene Napsylate, USP 27 page 1582 and page 662 of
PF 29(3) [May–June 2003]—See briefing under Propoxyphene
Hydrochloride.

(PA2: C. Anthony) RTS—40688-1

Change to read:

USP Reference standards h11i—USP Propoxyphene Napsylate
RS. USP a-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-
butane RS.

~

USP Propoxyphene Related Compound B RS.~USP28

USP Propoxyphene Related Compound A RS.

Change to read:

Related compounds—

Mobile phase and Chromatographic system—Proceed as direc-
ted in the Assay.
Standard solution—Proceed as directed for Standard prepara-

tion in the Assay.
Related compounds standard solution—

&Standard stock solution—&1S (USP28)

Dissolve

&Accurately weigh&1S (USP28)

about 10 mg each of USP Propoxyphene Related Compound A RS
and USP a-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-
butane RS

&USP Propoxyphene Related Compound B RS&1S (USP28)

in 20 mL of methanol in a 50-mL volumetric flask,

&into a 50-mL volumetric flask, dissolve using 2 mL of

methanol,&1S (USP28)

dilute with Mobile phase to volume, and mix.

&Standard solution—Transfer 5.0 mL of the Standard

stock solution to a 50-mL volumetric flask, dilute with Mo-

bile phase to volume, and mix.&1S (USP28)

System suitability solution—Combine 1.0 mL of the Related
compounds standard solution containing about 0.2 mg per mL of
each related compound with 10.0 mL of the Standard solution, and
mix.

Transfer 1.0 mL of the Standard stock solution to a 10.0-mL

volumetric flask, dilute with Mobile phase to volume, and

mix.

&Dissolve an accurately weighed quantity of USP Propoxy-

phene Napsylate RS in Standard solution, and dilute quan-

titatively, and stepwise if necessary, to obtain a solution

having known concentrations of about 4.5 mg per mL of

USP Propoxyphene Napsylate RS, about 0.02 mg per mL

of USP Propoxyphene Related Compound A RS, and about

0.02 mg per mL of USP Propoxyphene Related Compound

B RS.&1S (USP28)

Test solution—Use the Assay preparation.
Chromatographic system (see Chromatography h621i)—Pro-

ceed as directed in the Assay. Chromatograph the System suitability
solution, and record the peak responses as directed for Procedure:
the relative retention times are about 0.63 for propoxyphene related
compound A, 0.78 for a-d-2-acetoxy-4-dimethylamino-1,2-diphe-
nyl-3-methylbutane,

&propoxyphene related compound B,&1S (USP28)

and 1.0 for propoxyphene napsylate; the resolution, R, between a-
d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane

&propoxyphene related compound B&1S (USP28)

and propoxyphene

&related compound A&1S (USP28)

is not less than 1.4;

&2.0;&1S (USP28)

and the relative standard deviation for replicate injections is not
more than 2.0%.
Procedure—Separately inject equal volumes (about 50 mL) of

the

&Standard solution and the&1S (USP28)

Test solution into the chromatograph, record the chromatograms,
and measure the peak responses. Calculate the percentage

&quantity, in mg,&1S (USP28)

of propoxyphene related compound A as the napsylate salt

&

&1S (USP28)

in the portion of Propoxyphene Napsylate taken by the formula:

100(491.67/319.88)ri / rs),

in which 491.67 and 319.88 are the molecular weights of propox-
yphene related compound A napsylate and propoxyphene related
compound A, respectively; ri is the individual peak response of
propoxyphene related compound A; and rs is the sum of the re-
sponses for all the peaks: not more than 0.5% of propoxyphene re-
lated compound A is found.

&50C(491.67/319.88)(rU / rS),

in which C is the concentration, in mg per mL, of USP Pro-

poxyphene Related Compound A RS in the Standard solu-

tion; 491.67 and 319.88 are the molecular weights of

propoxyphene related compound A napsylate and propoxy-
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phene related compound A, respectively; and rU and rS are

the propoxyphene related compound A peak responses ob-

tained from the Test solution and the Standard solution, re-

spectively: not more than 0.5% of propoxyphene related

compound A napsylate is found.&1S (USP28)

Calculate the percentage

&quantity, in mg,&1S (USP28)

of a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane

&propoxyphene related compound B&1S (USP28)

napsylate in the portion of Propoxyphene Napsylate taken by the
formula:

100(533.71/325.45)(ri / rs),

in which 533.71 and 325.45 are the molecular weights of a-d-2-
acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane napsylate
and a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbu-
tane, respectively; ri is the individual peak response of a-d-2-acet-
oxy-4-dimethylamino-1,2-diphenyl-3-methylbutane napsylate;
and rs is sum of the responses for all the peaks:

&50C(533.71/325.45)(rU / rS),

in which C is the concentration, in mg per mL, of USP a-d-

2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane

RS USP Propoxyphene Related Compound B RS in the

Standard solution; 533.71 and 325.45 are the molecular

weights of a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-

3-methylbutane propoxyphene related compound B napsy-

late and a-d-2-acetoxy-4-dimethylamino-1,2-diphenyl-3-

methylbutane propoxyphene related compound B, respec-

tively; and rU and rS are the a-d-2-acetoxy-4-dimethylami-

no-1,2-diphenyl-3-methylbutane propoxyphene related

compound B peak responses obtained from the Test solution

and the Standard solution, respectively.&1S (USP28)

Not more than 0.6% of a-d-2-acetoxy-4-dimethylamino-1,2-diphe-
nyl-3-methylbutane

&propoxyphene related compound B&1S (USP28)

napsylate is found.

Change to read:

Assay—
0.01M

&0.1M&1S (USP28)

Monobasic ammonium phosphate buffer, pH 6.3—Dissolve 11.5 g
of monobasic ammonium phosphate and 1.0 mL of triethylamine
in 1000 mL of water, adjust with 10% sodium hydroxide to a pH of
6.3+ 0.05, and mix.

Mobile phase—Prepare a filtered and degassed mixture of
methanol and 0.01M

&0.1M&1S (USP28)

Monobasic ammonium phosphate buffer, pH 6.3 (67 : 33). Make
adjustments if necessary (see System Suitability under Chromato-
graphy h621i).

Standard preparation—Dissolve an accurately weighed quantity
of USP Propoxyphene Napsylate RS in Mobile phase to obtain a
solution having a known concentration of about 5.0 mg per mL.

Assay preparation—Transfer about 250 mg of Propoxyphene
Napsylate, accurately weighed, to a 50-mL volumetric flask, dis-
solve in and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—The li-
quid chromatograph is equipped with a 254-nm detector and a 3.9-
mm 6 30-cm column that contains packing L1. The flow rate is
about 1.5 mL per minute. Chromatograph the Standard prepara-
tion, and record the peak responses as directed for Procedure:
the retention time of propoxyphene napsylate is about 9 minutes;
the resolution, R, between a-d-2-acetoxy-4-dimethylamino-1,2-di-
phenyl-3-methylbutane and propoxyphene napsylate is not less
than 1.4;

&the tailing factor for the propoxyphene napsylate peak is

not more than 3.5;&1S (USP28)

and the relative standard deviation for replicate injections is not
more than 2.0%.

Procedure—Separately inject equal volumes (about 50 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C22H29NO2 �
C10H8O3S in the portion of Propoxyphene Napsylate taken by the
formula:

100C(rU / rS),

&50C(rU / rS),&1S (USP28)

in which C is the concentration, in mg per mL, of USP Propoxy-
phene Napsylate RS in the Standard preparation; and rU and rS are
the peak responses obtained from the Assay preparation and the
Standard preparation, respectively.
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BRIEFING

Pyrimethamine Tablets, USP 27 page 1611. It is proposed to
change the concentration of the Dissolution Medium from 0.01N
to 0.1N hydrochloric acid, in accordance with the original submis-
sion.

(BPC: M. Marques) RTS—40882-1

Change to read:

Dissolution h711i—
Medium: 0.01N hydrochloric acid;

&0.1N hydrochloric acid;&1S (USP28)

900 mL.
Apparatus 2: 50 rpm.
Time: 45 minutes.
Procedure—Determine the amount of C12H13ClN4 dissolved by

employing UV absorption at the wavelength of maximum absor-
bance at about 273 nm on filtered portions of the solution under
test, suitably diluted with Dissolution Medium, if necessary, in
comparison with a Standard solution having a known concentra-
tion of USP Pyrimethamine RS in the same Medium.
Tolerances—Not less than 75% (Q) of the labeled amount of

C12H13ClN4 is dissolved in 45 minutes.

BRIEFING

Riboflavin, USP 27 page 1645. It is proposed to revise the test
for Specific rotation by replacing the current procedure with the
method given in the European Pharmacopoeia (EP). In the current
procedure the sample under test is dissolved in hydrochloric acid.
However, it has been reported that along with handling difficulties
associated with using concentrated hydrochloric acid, false read-
ings were obtained due to interactions between the acid and the
optical cell materials. It was found that these problems were not
observed when 0.05M sodium hydroxide is used as is described
in the EP.

(DSN: L. Evans) RTS—40944-1

Change to read:

Specific rotation h781Si: between +56.58 and +59.58.

&–1158 and –1358.&1S (USP28)

Test solution: 5 mg per mL, in hydrochloric acid.

&0.05M sodium hydroxide free from carbonate. Measure

the specific rotation within 30 minutes of preparat-

ion.&1S (USP28)

BRIEFING

Sorbitol Solution, USP 27 page 1715, page 3083 of the First
Supplement, and page 1078 of PF 29(4) [July–Aug. 2003]—See
briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-19

Change to read:

Packaging and storage—&Preserve in well-closed containers. Do
not store below 208.&1S (USP27)

.No storage requirements specified..5

BRIEFING

Spironolactone Oral Suspension, page 5813 of PF 24(2)
[Mar.–Apr. 1998]. This new monograph, which previously ap-
peared in Pharmacopeial Previews, is now forwarded with modi-
fications to In-Process Revision.

(CRX: C. Okeke) RTS—41005-1

Add the following:

&Spironolactone Oral Suspension

» Spironolactone Oral Suspension contains not

less than 0.18 g and not more than 0.22 g of Spir-

onolactone in 100 mL of Oral Suspension.

Use Spironolactone, or the number of Spirono-

lactone Tablets that contain the designated amount

of Spironolactone, and prepare Spironolactone
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Oral Suspension as follows (see Pharmaceutical

Compounding—Nonsterile Preparations h795i):

Spironolactone. . . . . . . . . . . . . . . 0.20 g

Cetylpyridinium Chloride . . . . . . . 0.01 g

Xanthan Gum . . . . . . . . . . . . . . . 0.20 g

Purified Water . . . . . . . . . . . . . . . 30 mL

Suspension Structured Vehicle

(plain or sugar free), a sufficient

quantity, to make . . . . . . . . . . . 100 mL

Transfer the Spironolactone, or Spironolactone

Tablets, to a glass mortar. [NOTE—If Tablets are

used, finely powder the Tablets such that they pass

through a 40- or 45-mesh sieve, and place the

sieved powder in a glass mortar. If the Tablets

have a waxy coating that will not pass through a

40- or 45-mesh sieve, transfer the unsieved por-

tion to another glass mortar (holding the sieved

portion to be added later), add 0.5 mL of alcohol

(95% ethyl alcohol), and make a smooth paste;

then transfer the sieved portion to the mortar con-

taining the paste.] Dissolve the Cetylpyridinium

Chloride in 10 mL of Purified Water, transfer this

solution in divided portions to the mortar contain-

ing the spironolactone powder or paste, and mix

to form a smooth paste. Place 20 mL of Purified

Water in a beaker. Using moderate heat, stir to

form a vortex, and slowly sprinkle the Xanthan

Gum into the vortex to produce a uniform disper-

sion. Add the dispersion to the wetted powder

paste, and mix until smooth. Add a sufficient

quantity of the Suspension Structured Vehicle

(plain or sugar free) to obtain a final volume of

100 mL, and mix.

NOTE—Do not add flavors or colors to the

formulation for oral syringe dosing of infants

and younger children or for dosing by intubation.

For older children, incorporate a suitable flavor

and/or color just prior to bringing the product to

final volume with the structured vehicle.

Packaging and storage—Preserve in tight, light-resistant

containers. Store in a refrigerator, and avoid freezing.

Labeling—Label it to state that it should be stored in a re-

frigerator and should not be frozen; that it should be warmed

to room temperature before filling oral syringes or dispen-

sing; and that it is to be well shaken before using.

Beyond-use date—Fourteen days after the day on which it

was compounded.

Assay—[To come.]&1S (USP28)

BRIEFING

Spironolactone and Hydrochlorothiazide Oral Suspension,
page 5814 of PF 24(2) [Mar.–Apr. 1998]. This new monograph,
which previously appeared in Pharmacopeial Previews, is now
forwarded with modifications to In-Process Revision.

(CRX: C. Okeke) RTS—41006-1
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Add the following:

&Spironolactone and
Hydrochlorothiazide Oral Suspension

» Spironolactone and Hydrochlorothiazide Oral

Suspension contains not less than 0.18 g and not

more than 0.22 g of Spironolactone and not less

than 0.18 g and not more than 0.22 g of Hydro-

chlorothiazide in 100 mL of Oral Suspension.

Use Spironolactone and Hydrochlorothiazide,

or the number of Spironolactone and Hydrochlor-

othiazide Tablets that contain the designated

amounts of Spironolactone and Hydrochlorothia-

zide, and prepare Spironolactone and Hydrochlor-

othiazide Oral Suspension as follows (see

Pharmaceutical Compounding—Nonsterile Pre-

parations h795i):

Spironolactone. . . . . . . . . . . . . . . 0.20 g

Hydrochlorothiazide. . . . . . . . . . . 0.20 g

Cetylpyridinium Chloride . . . . . . . 0.01 g

Xanthan Gum . . . . . . . . . . . . . . . 0.20 g

Purified Water . . . . . . . . . . . . . . . 30.0 mL

Suspension Structured Vehicle

(plain or sugar free), a sufficient

quantity, to make . . . . . . . . . . . 100 mL

Transfer the Spironolactone and Hydrochlorothia-

zide, or Spironolactone and Hydrochlorothiazide

Tablets, to a glass mortar. [NOTE—If Tablets are

used, finely powder the Tablets such that the pow-

der passes through a 40- or 45-mesh sieve, and

place the sieved powder in a glass mortar. If the

Tablets have a waxy coating that will not pass

through a 40- or 45-mesh sieve, transfer the un-

sieved portion to another glass mortar (holding

the sieved portion to be added later), add 0.5

mL of alcohol (95% ethyl alcohol), and make a

smooth paste; then transfer the sieved portion to

the mortar containing the paste.] Dissolve the Ce-

tylpyridinium Chloride in 10 mL of the Purified

Water, transfer this solution in divided portions

to the mortar containing the powder or paste,

and mix to form a smooth paste. Place 20 mL of

Purified Water in a beaker. Using moderate heat,

stir to form a vortex, and slowly sprinkle the

Xanthan Gum into the vortex to produce a uni-

form dispersion. Add the dispersion to the wetted

powder paste, and mix until smooth. Add a suffi-

cient quantity of the Suspension Structured Vehi-

cle (plain or sugar free) to obtain a final volume of

100 mL, and mix.

NOTE—Do not add flavors or colors to the for-

mulation for oral syringe dosing of infants and

younger children or for dosing by intubation.

For older children, incorporate a suitable flavor

and/or color just prior to bringing the product to

final volume with the structured vehicle.
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Packaging and storage—Preserve in tight, light-resistant

containers. Store in a refrigerator, and avoid freezing.

Labeling—Label it to state that it should be stored in a re-

frigerator and should not be frozen; that it should be warmed

to room temperature before filling oral syringes or dispen-

sing; and that it is to be well shaken before using.

Beyond-use date—Fourteen days after the day on which it

was compounded.

Assay—[To come.]&1S (USP28)

BRIEFING

Stavudine; Stavudine Capsules; Stavudine for Oral Solu-
tion. Because there are no existing USP monographs for this drug
substance and dosage forms, new monographs based on submitted
data are being proposed. The liquid chromatographic procedures in
the Related compounds test and in the Assay are based on analyses
performed with the Supelcosil LC-18-DB brand of L1 column.

(PA7b: B. Davani) RTS—40185-1

Add the following:

&Stavudine

C10H12N2O4 224.21

Thymidine, 2’,3’-didehydro-3’-deoxy-.

1-(2,3-Dideoxy-b-D-glycero-pent-2-enofuranosyl)thy-

mine. [3056-17-5].

» Stavudine contains not less than 98.0 percent

and not more than 102.0 percent of C10H12N2O4,

calculated on an anhydrous and solvent-free basis.

Packaging and storage—Store protected from light and

humidity. Store at 258, excursions permitted between 158

and 308.

USP Reference standards h11i—USP Stavudine RS. USP

Stavudine System Suitability Mixture RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Specific rotation h781i: between –458 and –408, calcu-

lated on the anhydrous basis, determined in a solution in

water containing 10 mg per mL.

Water, Method 1 h921i: not more than 0.5%.

Residue on ignition h281i: not more than 0.3%.

Heavy metals, Method I h231i: 0.002%.

Related compounds—

NOTE—All testing solutions must be prepared immedi-

ately prior to use and remain refrigerated until use.

0.01M Ammonium acetate—Prepare as directed in the As-

say.

Solution A—Prepare a filtered and degassed mixture of

0.01M Ammonium acetate and acetonitrile (96.5 : 3.5).

Solution B—Prepare a filtered and degassed mixture of

0.01M Ammonium acetate and acetonitrile (75 : 25).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).
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System suitability solution—Prepare a 0.50 mg per mL so-

lution of USP Stavudine System Suitability Mixture RS in

water.

Test solution—Prepare a solution of Stavudine, accurately

weighed, in water, and having a concentration of about 0.5

mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The flow rate is about 2.1 mL per minute.

The chromatograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 100 0 equilibration

0–10 100 0 isocratic

10–20 100?0 0?100 linear gradient

20–30 0 100 isocratic

30–35 0?100 100?0 linear gradient

35–40 100 0 re-equilibration

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the retention

time of the main stavudine peak is 10.5+ 2 minutes; the

relative retention times are about 1.0 for stavudine and

0.28 for thymine; the resolution, R, between thymidine epi-

mer and thymidine is greater than or equal to 1.15 and be-

tween stavudine and a-stavudine is greater than or equal to

1.0; the capacity factor, k ’, is greater than 4; and the column

efficiency is greater than 9500 theoretical plates.

Procedure—Inject equal volumes (about 10 mL) of the

System suitability solution and the Test solution into the

chromatograph, record the chromatograms for twice the re-

tention time of the major peak, or at least until the last im-

purity has eluted, and measure the area of the responses for

all the peaks. Determine the percentage of thymine in the

portion of Stavudine taken by the formula:

(100)(F)rU / rs),

in which F is the relative response factor and is equal to

0.69; rU is the peak response of thymine obtained from the

Test solution; and rs is the sum of the responses of all the

related peaks in the chromatogram of the Test solution, in-

cluding that of the main stavudine peak: not more than 0.5%

of thymine is found. Calculate the percentage of all other

impurities in the portion of Stavudine taken by the formula:

100(rU / rs),

in which rU is the peak area response of each impurity ob-

tained from the Test solution; and rs is the sum of the area

responses of all the related peaks in the chromatogram of the

Test solution, including that of the main stavudine peak and

disregarding any peak observed in the blank: not more than

0.1% of any impurity is found; and not more than 1.0% of

total impurities is found, including thymine. The quantita-

tion limit is 0.03% of the total sample related peak areas.

Assay—

NOTE—All testing solutions must be prepared immedi-

ately prior to use and remain refrigerated until use.

0.01M Ammonium acetate—Dissolve 0.77 g of ammo-

nium acetate in about 900 mL of water in a 1000-mL volu-

metric flask. Dilute with water to volume, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

0.01M Ammonium acetate and acetonitrile (95 : 5).

Standard preparation—Transfer about 10 mg of USP Sta-

vudine RS, accurately weighed, to a 100-mL volumetric

flask, and dissolve in and dilute with water to volume. Pipet

10.0 mL of this solution into a 50-mL volumetric flask, di-

lute with water to volume, and mix.
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Assay preparation—Transfer about 10 mg of the Stavu-

dine to a 100-mL volumetric flask, dissolve in and dilute

with water to volume, and mix. Pipet 10.0 mL of this solu-

tion into a 50-mL volumetric flask, dilute with water to vo-

lume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 3.3-cm column that contains 3-mm

packing L1. The flow rate is about 0.7 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the retention time of

the stavudine peak is between 2.8 and 5.0 minutes; the col-

umn efficiency is not less than 800 theoretical plates; the

tailing factor is less than or equal to 1.6; and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C10H12N2O4 in the portion of Stavudine

taken by the formula:

500C(rU / rS),

in which C is the concentration, in mg per mL, of USP Sta-

vudine RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Stavudine Capsules—See briefing under Stavudine.

(PA7b: B. Davani; BPC: M. Marques) RTS—40185-2

Add the following:

&Stavudine Capsules

»Stavudine Capsules contain not less than 90.0

percent and not more than 105.0 percent of the la-

beled amount of C10H12N2O4.

Packaging and storage—Store in tightly closed containers

at controlled room temperature.

USP Reference standards h11i—USP Stavudine RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Using sonication, dissolve a portion of

Capsule contents in enough water to obtain a solution hav-

ing a concentration of 0.2 mg of stavudine per mL, filter, and

mix. Use the filtrate as the Test solution.

Application volume: 10 mL, applied in two 5-mL por-

tions.

Developing solvent system: a mixture of chloroform,

alcohol, and water (100 : 50 : 2).

Procedure—Proceed as directed in the chapter. Allow the

spots to dry, and develop the chromatogram in the Develop-

ing solvent system until the solvent front has moved about
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10 cm from the origin. Remove the plate from the develop-

ing chamber, mark the solvent front, and allow to air dry for

5 to 10 minutes.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Specific rotation h781Si: between –408 and –458, deter-

mined in a solution in water containing 10 mg of stavudine

per mL. Disperse a sufficient quantity of Capsule content,

equivalent to 200 mg of stavudine, in 50 mL of acetone.

Bring to a boil, and pass through a fine-porosity filter. Pre-

cipitate the stavudine with 150 mL of heptane, filter the

crystals, wash with heptane, and dry in air.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2: 75 rpm.

Time: 30 minutes.

Determine the amount of C10H12N2O4 dissolved by em-

ploying the following method.

0.01M Ammonium acetate andMobile phase—Prepare as

directed in the Assay.

Standard solution—Dissolve an accurately weighed

quantity of USP Stavudine RS in water, and dilute quantita-

tively, and stepwise if necessary, with water to obtain a so-

lution having a known concentration corresponding to that

of the solution under test.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay except that the liquid chro-

matograph is equipped with a 254-nm detector. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the column efficiency is not less

than 800 theoretical plates; the tailing factor is not more than

2; and the relative standard deviation for replicate injections

is not more than 2.0%.

Procedure—Determine the amount of C10H12N2O4 dis-

solved, employing the procedure set forth in the Assay,mak-

ing any necessary modifications. The injection volume is

about 10 mL.

Tolerances—Not less than 80% (Q) of the labeled amount

of C10H12N2O4 is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Water, Method I h 921i: not more than 3.5%.

Related compounds—

0.01M Ammonium acetate andMobile phase—Prepare as

directed in the Assay.

Resolution solution—Proceed as directed in the Assay.

Standard solution—Using sonication, dissolve an accu-

rately weighed quantity of thymine in water, and dilute

quantitatively, and stepwise if necessary, with water, to ob-

tain a solution having a known concentration of about 1 mg

per mL.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system—Proceed as directed in the As-

say. The relative standard deviation for replicate injections

of the Standard solution is not more than 3.0%.

Procedure—Proceed as directed in the Assay, recording

the chromatograms for a period of time that is 2.5 times

the retention time of stavudine, and measure the responses

of all the peaks. Calculate the quantity of thymine in each

Capsule taken by the formula:

(CVD/N)(rU / rS),

in which C is the concentration, in mg per mL, of the Stan-

dard solution; V is the volume, in mL, used to prepare the

Test solution; D is the dilution factor of the Test solution; N

is the number of Capsules taken to prepare the Test solution;

and rU and rS are the peak responses obtained from the Test
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solution and the Standard solution, respectively. Not more

than 1.0% of thymine is found. Calculate the percentage of

unknown impurities, not including thymine, in the portion

of Capsules taken by the formula:

100(ri / rs),

in which ri is the peak response for each impurity; and rs is

the sum of the responses of all the peaks: not more than

0.2% of any individual impurity is found; and not more than

2.0% of total impurities, including thymine, is found. The

quantitation limit is 0.05% of the total sample related peak

response.

Assay—

NOTE—All solutions must be prepared immediately prior

to use and remain refrigerated until use.

0.01M Ammonium acetate—Dissolve 0.77 g of ammo-

nium acetate in about 900 mL of water in a 1000-mL volu-

metric flask. Dilute with water to volume, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

0.01M Ammonium acetate and acetonitrile (95 : 5).

Resolution solution—Dissolve accurately weighed quan-

tities of thymine and thymidine in water, and dilute quanti-

tatively, and stepwise if necessary, with water to obtain a

solution having a known concentration of 0.1 mg per mL

of each component.

Standard preparation—Transfer about 50 mg of USP Sta-

vudine RS, accurately weighed, to a 500-mL volumetric

flask, and dissolve in about 200 mL of water, sonicate, dilute

with water to volume, and mix.

Assay preparation—Open not fewer than 3 Capsules, and

dissolve the contents quantitatively in water. Dilute quanti-

tatively, and stepwise if necessary, with water, to obtain a

solution having a concentration of about 0.1 mg of stavu-

dine per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 268-nm detec-

tor and a 4.6-mm 6 3.3-cm column that contains packing

L1. The flow rate is about 0.7 mL per minute. Chromato-

graph the Resolution solution, and record the peak responses

as directed for Procedure: the resolution, R, between thy-

mine and thymidine is not less than 2.0, and thymine is re-

solved from the void volume. Chromatograph the Standard

preparation, and record the peak responses as directed for

Procedure: the retention time for the stavudine peak must

be between 2.8 and 5.0 minutes; the column efficiency is

not less than 800 theoretical plates; the tailing factor is not

more than 1.8; and the relative standard deviation for repli-

cate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of stavudine (C10H12N2O4) in each Capsule

taken by the formula:

C(V/N)(rU / rS),

in which C is the concentration, in mg per mL, of USP Sta-

vudine RS in the Standard preparation; V is the volume, in

mL, used to prepare the Assay preparation; N is the number

of Capsules taken to prepare the Assay preparation; and rU

and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respect-

ively.&1S (USP28)
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BRIEFING

Stavudine for Oral Solution—See briefing under Stavudine.

(PA7b: B. Davani) RTS—40187-1

Add the following:

&Stavudine for Oral Solution

» Stavudine for Oral Solution, when reconstituted

as directed in the labeling, yields a 1 mg per mL

solution that contains not less than 90.0 percent

and not more than 110.0 percent of the labeled

amount of stavudine (C10H12N2O4). It may contain

suitable flavors, preservatives, sweeteners, and

stabilizers.

Packaging and storage—Preserve in tightly closed con-

tainers, protected from excessive moisture. Store at con-

trolled room temperature. After constitution, store the Oral

Solution in tightly closed containers under refrigeration.

Discard unused portion after 30 days.

Labeling—The label contains directions for constitution of

the powder and states the equivalent amount of C10H12N2O4

in a given volume of the Oral Solution obtained after con-

stitution.

USP Reference standards h11i—USP Stavudine RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Deliverable volume h698i: meets the requirements.

pH h791i: between 5 and 7 when constituted as directed

in the labeling.

Water, Method I h921i: not more than 2.0%

Related compounds—

NOTE—All testing solutions must be prepared immedi-

ately prior to use and remain refrigerated until use.

Solution A, Solution B, Resolution solution, and Chroma-

tographic system—Proceed as directed in the Assay.

Standard solution—Prepare as directed for Standard pre-

paration in the Assay.

Test solution—Prepare as directed for Assay preparation

in the Assay.

Procedure—Noting the retention times of the impurities

relative to that of stavudine, calculate the percentage of all

other impurities in the portion of Stavudine for Oral Solu-

tion taken by the formula:

100(Fri / rs),

in which F is the relative response factor and is equal to 0.69

for thymine (relative retention time of about 0.24) and equal

to 1.0 for all other peaks; ri is the peak area response of each

impurity obtained from the Test solution; and rs is the sum of

the area responses of all the sample-related peaks in the

chromatogram including that of the main stavudine peak:

not more than 1.0% of thymine is found, not more than

0.2% of any other individual impurity is found, and not

more than 1.5% of total impurities is found.

Assay—

NOTE—All testing solutions must be prepared immedi-

ately prior to use and remain refrigerated until use.

25 mM Ammonium acetate—Dissolve 1.93 g of ammo-

nium acetate in about 900 mL of water in a 1000-mL volu-

metric flask. Dilute with water to volume, and mix.

Solution A— Prepare a filtered and degassed mixture of 25

mM Ammonium acetate and methanol (94 : 6).
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Solution B—Prepare a filtered and degassed mixture of 25

mM Ammonium acetate and methanol (1 : 1).

Resolution solution—Prepare a solution in water of thy-

midine and thymine containing 2.5 mg of each per mL.

Standard preparation—Prepare a solution of USP Stavu-

dine RS in water having a concentration of 0.1 mg per mL.

Assay preparation—Transfer to a suitable volumetric

flask an accurately measured volume of Oral Solution, con-

stituted as directed in the labeling, and dilute quantitatively,

and stepwise if necessary, with water to obtain a solution

having a concentration of 0.1 mg of stavudine per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 268-nm detec-

tor and a 4.6-mm 6 3.3-cm column that contains packing

L1 and a 4-mm6 20-mm guard column (L1). The flow rate

is about 1 mL per minute. The chromatograph is pro-

grammed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 100 0 equilibration

0–12 100 0 isocratic

12.1 100?0 0?100 step gradient

12.1–17 0 100 isocratic

17.1 0?100 100?0 step gradient

17.1–35 100 0 re-equilibration

Chromatograph the Resolution solution, and record the peak

responses as directed for Procedure: the resolution, R, be-

tween thymine and thymidine is not less than 8.4. Chroma-

tograph the Standard preparation, and record the peak

responses as directed for Procedure: the column efficiency

is not less than 2000 theoretical plates; the tailing factor for

the stavudine peak is not more than 2; and the relative stan-

dard deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the quan-

tity, in mg, of stavudine (C10H12N2O4) in each mL of Oral

Solution taken by the formula:

(L/D)(C)(rU / rS),

in which L is the labeled quantity, in mg, of stavudine

(C10H12N2O4) in each mL of the Oral Solution; D is the con-

centration, in mg, of stavudine per mL of the Assay prepara-

tion, based on the labeled quantity of stavudine in the

portion of Oral Solution taken; C is the concentration, in

mg per mL, of USP Stavudine RS in the Standard prepara-

tion; and rU and rS are the peak area responses obtained from

the Assay preparation and the Standard preparation, re-

spectively.&1S (USP28)

BRIEFING

Tiamulin Fumarate, USP 27 page 1842 and page 190 of PF
30(1) [Jan.–Feb. 2004]. To improve reproducibility, it is proposed
to revise Identification test A to provide additional instructions for
preparing the test material for analysis of the IR absorption spec-
trum.

(VET: I. DeVeau) RTS—41025-1

Change to read:

USP Reference standards h11i—USP Tiamulin Fumarate RS.
USP Tosyl Pleuromutilin RS.

~

USP Tiamulin Related Compound A RS.~USP28
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Change to read:

Identification—

A: Infrared Absorption h197Ki—
&[NOTE—Intimately mix Tiamulin Fumarate with potassium

bromide, but do not grind.]&1S (USP28)

B: The retention time of the tiamulin fumarate peak in the
chromatogram of the Assay preparation corresponds to that in
the chromatogram of the Standard preparation, as obtained in
the Assay.

Change to read:

Chromatographic purity—
Dilute perchloric acid solution, Buffer solution, Mobile phase,

System suitability solution, and Chromatographic system—Pro-
ceed as directed in the Assay.
Standard solution—Use the Standard preparation prepared as

directed in the Assay.
Test solution—Use the Assay preparation prepared as directed in

the Assay.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, identify the tiamulin fumarate peak,
and measure all of the peak responses. [NOTE—Possible tiamulin
fumarate impurities include, but are not limited to, pleuromutilin,
mutilin, 14-acetyl mutilin, 11-monoacetyl mutilin, tosyl pleuromu-
tilin,

~

tiamulin related compound A,~USP28

11,14-diacetyl mutilin, 8-dimethylderivative, bisdimethylderiva-
tive, and 11-ketoderivative, their retention times, relative to tiamu-
lin fumarate, being about 0.25, 0.3, 0.5, 0.6, 0.8, 1.1, 1.3, 1.4, and
2.3, respectively.] Calculate the area percentage of each impurity,
relative to tiamulin fumarate, in the portion of Tiamulin Fumarate
taken by the formula:

100(ri / rU),

in which ri and rU are the peak responses of each impurity and tia-
mulin fumarate, respectively: not more than 1.0% of any identified
impurity is found; not more than 0.5% of any unidentified impurity
is found; and not more than 2.0% of total impurities is found.

Change to read:

Assay—
Dilute perchloric acid solution—Prepare a solution containing

6% of perchloric acid.
Buffer solution—Transfer 10 g of ammonium carbonate to a

1000-mL volumetric flask, and dissolve in about 800 mL of water.
Add 24 mL of Dilute perchloric acid solution, dilute with water to
volume, mix, and filter.
Mobile phase—Prepare a mixture of methanol, Buffer solution,

and acetonitrile (49 : 28 : 23), filter, and degas.
System suitability solution—Dissolve accurately weighed quan-

tities of USP Tiamulin Fumarate RS and USP Tosyl Pleuromutilin
RS

~

USP Tiamulin Related Compound A RS~USP28

in Mobile phase to obtain a solution having known concentrations
of about 0.08 mg of each per mL.
Standard preparation—Dissolve an accurately weighed quantity

of USP Tiamulin Fumarate RS inMobile phase to obtain a solution
having a known concentration of about 4 mg per mL.
Assay preparation—Transfer about 200 mg, accurately weighed,

to a 50-mL volumetric flask, dissolve in and dilute with Mobile
phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 212-nm detector and a 4.6-
mm 6 25-cm column that contains 5-mm packing L1. The flow
rate is about 1.2 mL per minute. The column temperature is main-
tained at 30+ 38. Chromatograph the Standard preparation and
the System suitability solution, and record the peak responses as
directed for Procedure: tosyl pleuromutilin

~

the tiamulin related compound A~USP28

peak elutes prior to the tiamulin fumarate peak; the resolution, R,
between tosyl pleuromutilin

~

tiamulin related compound A~USP28

and tiamulin fumarate is not less than 2.0; the capacity factor, k’,
determined from the tiamulin fumarate peak, is not less than 2.0;
the column efficiency is not less than 14,000; the tailing factor is
not more than 2.0; and the relative standard deviation for replicate
injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of
C28H47NO4S �C4H4O4 in the portion of Tiamulin Fumarate taken
by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP Tiamulin
Fumarate RS in the Standard preparation; and rU and rS are the
tiamulin fumarate peak responses obtained from the Assay pre-
paration and the Standard preparation, respectively.

BRIEFING

Tolcapone, page 836 of PF 29(3) [May–June 2003]. This new
monograph, which previously appeared in Pharmacopeial Pre-
views, is now forwarded to In-Process Revision with no changes.

(PA3: S. Salado) RTS—39849-1
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Add the following:

&Tolcapone

C14H11NO5 273.24

Methanone, (3,4-dihydroxy-5-nitrophenyl)(4-methyl-

phenyl).

3,4-Dihydroxy-4’-methyl-5-nitrobenzophenone

[134308-13-7].

» Tolcapone contains not less than 98.5 percent

and not more than 101.5 percent of C14H11NO5,

calculated on dried and solvent-free basis.

Packaging and storage—Preserve in tight, light-resistant

containers between 208 and 258.

USP Reference standards h11i—USP Tolcapone RS. USP

Tolcapone Related Compound A RS. USP Tolcapone Re-

lated Compound B RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Absorptivity—

Test Preparation—Prepare a solution of Tolcapone hav-

ing a concentration of 0.01 mg per mL in 0.1 N alcoholic

hydrochloric acid.

Procedure—Proceed as directed under Spectrophotome-

try and Light-Scattering h851i, and measure the absor-

bance: the maximum is between 265.2 and 269.3, and the

absorptivity is between 752.9 and 799.3.

Water, Method I h921i: not more than 0.1%.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Limit of residual solvents—

Alcohol stock solution—Transfer 6.3 mL of absolute alco-

hol, using a microsyringe, to a 50-mL volumetric flask con-

taining dimethylformamide, and mix.

Methylene chloride stock solution—Transfer 3.8 mL of

methylene chloride, using a microsyringe, to a 50-mL volu-

metric flask containing dimethylformamide, and mix.

Standard solution—Transfer 10.0 mL of Alcohol stock so-

lution and 1.0 mL of Methylene chloride stock solution to a

50-mL volumetric flask. Dilute with dimethylformamide to

volume, and mix.

Test solution—Transfer about 200 mg of Tolcapone, accu-

rately weighed, to a 10-mL volumetric flask, add 7 mL of

dimethylformamide, and sonicate to dissolve. Dilute with

dimethylformamide to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a 0.53-mm 6 30-m fused silica column coated

with 3.0-mm G43 stationary phase, and a 0.53-mm 6 5-m

fused silica column coated with 3.0-mm G3 stationary

phase. The carrier gas is helium, flowing at a rate of 5 mL

per minute. The column is maintained at 358. The tempera-

tures of the injection port and the detector are maintained at

1208 and 2608, respectively. Chromatograph the Standard

solution, and record the peak responses as directed for Pro-

cedure: the relative retention time is about 0.7 for alcohol

and 1.0 for methylene chloride; and the relative standard de-

viation for replicate injections is not more than 10.0%.
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Procedure—Separately inject equal volumes (about 1 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the

peak responses. Calculate the percentages (w/w) of alcohol

and methylene chloride in the portion of Tolcapone taken by

the formula:

(1000D)(C /W)(rU / rS),

in which C is the concentration, in mL per mL, of each sol-

vent in the Standard solution; D is the density, in mg per mL,

of each solvent at 208; W is the weight, in mg, of Tolcapone

taken to prepare the Test solution; and rU and rS are the peak

areas of the appropriate analyte obtained from the Test solu-

tion and the Standard solution, respectively: not more than

0.25% of alcohol is found; and not more than 0.01% of

methylene chloride is found. [NOTE—Condition the column

at 2208 for 15 minutes after each injection.]

Related compounds—

TEST 1—

Adsorbent—0.25-mm layer of chromatographic 5-mm si-

lica gel mixture with a suitable fluorescing substance (see

Chromatography h621i).

Standard solution 1—Dissolve an accurately weighed

portion of USP Tolcapone RS in chloroform, and dilute

quantitatively, and stepwise if necessary, with chloroform

to obtain a solution having a known concentration of 0.4

mg per mL.

Standard solution 2—Transfer 2.0 mL of Standard solu-

tion 1 to a 10-mL volumetric flask, dilute with chloroform to

volume, and mix.

Standard solution 3—Transfer 1.0 mL of Standard solu-

tion 1 to a 10-mL volumetric flask, dilute with chloroform to

volume, and mix.

Standard solution 4—Transfer 5.0 mL of Standard solu-

tion 3 to a 100-mL volumetric flask, dilute with chloroform

to volume, and mix.

Test solution—Transfer about 200 mg of Tolcapone, accu-

rately weighed, to a 5-mL volumetric flask, dissolve in and

dilute with chloroform to volume, and mix. [NOTE—Prepare

this solution last and chromatograph immediately.]

Application volume: 10 mL.

Developing solvent system: a mixture of chloroform,

formic acid, and ethyl acetate (83 : 15 : 2).

Procedure—Apply the Test solution and each of the Stan-

dard solutions as directed for Thin-Layer Chromatography

under Chromatography h621i. Dry the plate in a current of

cold air, and view it under short wavelength UV. The RF va-

lues of analytes are as follows:

Compound RF

Tolcapone related compound A about 0.2

Tolcapone about 0.5

Tolcapone related compound B about 0.7

Compare any spot at RF of 0.0 in the chromatogram obtained

from the Test solution with the main spot of the Standard

solution 2, Standard solution 3, and Standard solution 4,

and obtain the approximate amount: not more than 0.1%

of any impurity at RF of 0.0 is found. [NOTE—The RF of tol-

capone related compound A and tolcapone related com-

pound B are given just for reference. They are quantified

in Test 2.]

TEST 2—

Diluent, System suitability solution, Mobile phase, and

Chromatographic system—Proceed as directed in the Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.
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Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas. Calculate the percentage of each impurity in the

portion of Tolcapone taken by the formula:

(50,000F)(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Tol-

capone RS in the Standard solution; F is the relative re-

sponse factor of the impurity according to the table below;

W is the weight, in mg, of Tolcapone, calculated on the sol-

vent- and water-free basis, used to prepare the Test solution;

ri is the peak area for any impurity in the Test solution; and rS

is the peak area for tolcapone in the Standard solution: the

impurities meet the requirements given in the table below.

Compound Name

Relative

Retention

Time

Relative

Response

Factor Limit (%)

Tolcapone related

compound A

about 0.6 1.14 0.1

Tolcapone 1.0 — —

Tolcapone related

compound B

1.36 0.98 0.2

Unknown impuri-

ties

— 1.0 0.1 indivi-

dual, 0.2

total un-

known

Total impurities — — 0.5

Assay—

Diluent—Prepare a mixture of methanol and acetonitrile

(24 : 15).

System suitability solution—Dissolve an accurately

weighed quantity of USP Tolcapone Related Compound

A RS, USP Tolcapone RS, and USP Tolcapone Related

Compound B RS in Diluent; and dilute quantitatively, and

stepwise if necessary, with Diluent to obtain a solution hav-

ing a known concentration of about 5 mg per mL, 5 mg per

mL, and 10 mg per mL, respectively. Transfer 2.0 mL of this

solution to a 100-mL volumetric flask, add about 63 mL of

Diluent, dilute with water to volume, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

methanol, 0.05M monobasic potassium phosphate having a

pH of 2.0+ 0.1, and acetonitrile (8 : 7 : 5). Make adjust-

ments if necessary (see System Suitability under Chromato-

graphy h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Tolcapone RS in Diluent; and dilute quan-

titatively, and stepwise if necessary, with Diluent to obtain a

solution having a known concentration of about 1.0 mg per

mL. Transfer 5.0 mL of this solution to a 50-mL volumetric

flask, add about 27.5 mL of Diluent, dilute with water to vo-

lume, and mix.

Assay preparation—Transfer about 50 mg of Tolcapone,

accurately weighed, to a 50-mL volumetric flask, dissolve in

and dilute with Diluent to volume, and mix. Transfer 5.0 mL

of this solution to a 50-mL volumetric flask, add about 27.5

mL of Diluent, dilute with water to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 4.0-mm 6 25-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the System suitability solution, and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 0.6 for tolcapone related compound A, 1.0

for tolcapone, and about 1.4 for tolcapone related compound

B; and the resolution, R, between tolcapone related com-
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pound B and tolcapone is not less than 4.0. Chromatograph

the Standard preparation, and record the peak responses as

directed for Procedure: the relative standard deviation for

replicate injections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major tolcapone peaks. Calculate

the quantity, in mg, of C14H11NO5 in the portion of Tolca-

pone taken by the formula:

500C(rU / rS),

in which C is the concentration, in mg per mL, of USP Tol-

capone RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Tolcapone Tablets, page 839 of PF 29(3) [May–June 2003].
This new monograph, which previously appeared in Pharmaco-
peial Previews, is now forwarded to In-Process Revision with no
changes.

(PA3: S. Salado) RTS—39849-2

Add the following:

&Tolcapone Tablets

» Tolcapone Tablets contain not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of tolcapone (C14H11NO5).

Packaging and storage—Preserve in tight containers be-

tween 208 and 258.

USP Reference standards h11i—USP Tolcapone RS. USP

Tolcapone Related Compound A RS. USP Tolcapone Re-

lated Compound B RS.

Identification—

A: Infrared Absorption—Grind 10 Tablets to a fine

powder. Transfer an amount of powder, equivalent to 3

mg of tolcapone, into a polystyrene vial containing two mix-

ing beads. Add 300 mg of infrared grade potassium bro-

mide, and disperse the material in the matrix by agitating

the capped vial in a grinding mill for 2 minutes. Transfer

a portion of the sample to a sample cup. Record the diffuse

reflectance IR spectrum between 2200 and 1090 cm–1 (see

Spectrophotometry and Light-Scattering h851i). The spec-

trum thus obtained exhibits maxima only at the same wave-

lengths as that of a similar preparation of USP Tolcapone

RS, concomitantly measured.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.
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Dissolution h711i—

Medium: pH 6.8 phosphate buffer containing 1% of so-

dium lauryl sulfate; 900 mL.

Apparatus 2: 75 rpm.

Time: 30 minutes.

Procedure—Determine the amount of C14H11NO5 dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 271 nm on filtered portions

of the solution under test, suitably diluted with Dissolution

Medium, if necessary, in comparison with a Standard solu-

tion having a known concentration of USP Tolcapone RS in

the same Medium. Calculate the amount of C14H11NO5 dis-

solved in each Tablet.

Tolerances—Not less than 75% (Q) of the labeled amount

of C14H11NO5 is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Chromatographic purity—

Diluent 1, Diluent 2, System suitability solution, Mobile

phase, and Chromatographic system—Proceed as directed

in the Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

areas for the major tolcapone peaks. Calculate the percen-

tage of each impurity in the portion of Tablets taken by

the formula:

(100,000A/D)(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Tol-

capone RS in the Standard solution; A is the average weight,

in mg, of the Tablets; W is the weight, in mg, of tablet pow-

der taken to prepare the Test solution; D is the labeled quan-

tity, in mg, of tolcapone per Tablet; ri is the peak area for any

impurity in the Test solution; and rS is the peak area for tol-

capone in the Standard solution: not more than 0.1% of any

individual impurity is found, and not more than 0.5% of to-

tal impurities is found.

Assay—

Diluent 1—Prepare a mixture of methanol and acetonitrile

(24 : 15).

Diluent 2—Prepare a mixture of methanol, water, and

acetonitrile (8 : 7 : 5).

System suitability solution—Dissolve an accurately

weighed quantity of USP Tolcapone RS, USP Tolcapone

Related Compound A RS, and USP Tolcapone Related

Compound B RS in Diluent 2, and dilute quantitatively,

and stepwise if necessary, withDiluent 2 to obtain a solution

having a known concentration of about 104 mg per mL, 10.4

mg per mL, and 10.4 mg per mL, respectively.

Mobile phase—Prepare a filtered and degassed mixture of

methanol, 0.05M monobasic potassium phosphate having a

pH of 2.0+ 0.1, and acetonitrile (8 : 7 : 5). Make adjust-

ments if necessary (see System Suitability under Chromato-

graphy h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Tolcapone RS in Diluent 1, and dilute

quantitatively, and stepwise if necessary, with Diluent 1 to

obtain a solution having a known concentration of about 1.0

mg per mL. Transfer 5.0 mL of this solution to a 50-mL vo-

lumetric flask, add about 27.5 mL of Diluent 1, dilute with

water to volume, and mix.
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Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 100 mg of tolcapone, to a

100-mL volumetric flask, add 10 mL of water, and sonicate

for about 10 minutes. Add 65 mL of Diluent 1, and sonicate

for about 15 minutes. Allow the sample to settle. If the ma-

terial is still undispersed, sonicate for an additional 5 min-

utes. Dilute with water to volume, and mix. Centrifuge a

portion of this solution, and transfer 5.0 mL of the superna-

tant to a 50-mL volumetric flask. Dilute with Diluent 2 to

volume, and mix. Pass a portion of this solution through a

0.45-mm filter, and use the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 4.0-mm 6 25-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the System suitability solution, and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 0.6 for tolcapone related compound A, 1.0

for tolcapone, and about 1.4 for tolcapone related compound

B; the resolution, R, between tolcapone related compound B

and tolcapone is not less than 6.0; and the tailing factor is

not more than 1.5 for the tolcapone peak. Chromatograph

the Standard preparation, and record the peak responses

as directed for Procedure: the relative standard deviation

for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the quan-

tity, in mg, of tolcapone (C14H11NO5) in the portion of Ta-

blets taken by the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Tol-

capone RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Triamcinolone Acetonide, USP 27 page 1875 and page 1588 of
PF 29(5) [Sept.–Oct. 2003]. In order to achieve better peak shape
and resolution, it is proposed in the test for Chromatographic pur-
ity to change the solvent and specify the quantity and ratio used in
the Test solution.

(PA1: C. Anthony) RTS—41027-1

Change to read:

Packaging and storage—Preserve in well-closed containers.

&Store at 258, excursions permitted between 158 and

308.&2S (USP27)

Add the following:

~

Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.~USP28

Change to read:

USP Reference standards h11i—
~

USP Endotoxin RS.~USP28

USP Triamcinolone Acetonide RS.

Change to read:

Chromatographic purity—

Mobile phase—Prepare a filtered and degassed mixture of water
and acetonitrile (17 : 8). Make adjustments if necessary (see System
Suitability under Chromatography h621i).
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Test solution—Transfer about 25 mg of Triamcinolone Aceto-
nide, accurately weighed, to a 50-mL volumetric flask; dissolve
in acetonitrile,

&25 mL of methanol,&1S (USP28)

shake vigorously to aid dissolution; dilute with methanol

&Mobile phase&1S (USP28)

to volume; and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 254-nm detector and a 3.9-
mm 6 30-cm column that contains packing L1. The flow rate is
about 1.5 mL per minute. Chromatograph the Test solution, and
record the peak responses as directed for Procedure: the resolution,
R, between triamcinolone acetonide and any impurity peak is not
less than 1.0.
Procedure—Inject about 20 mL of the Test solution into the chro-

matograph, record the chromatogram for not less than four times
the retention time of triamcinolone acetonide, and measure all of
the peak responses. Calculate the percentage of each impurity in
the portion of Triamcinolone Acetonide taken by the formula:

100(ri / rS),

in which ri is the peak response for each impurity and rS is the sum
of the responses of all peaks: not more than 0.3% of any individual
impurity is found, and not more than 0.8% of total impurities is
found.

Add the following:

~

Other requirements—Where the label states that Triam-

cinolone Acetonide is sterile, it meets the requirements for

Sterility and Bacterial endotoxins under Triamcinolone

Acetonide Injectable Suspension. Where the label states that

Triamcinolone Acetonide must be subjected to further pro-

cessing during the preparation of injectable dosage forms, it

meets the requirements for Bacterial endotoxins under

Triamcinolone Acetonide Injectable Suspension.~USP28

BRIEFING

Valrubicin, USP 27 page 1928. In the test for Limit of residual
solvents, it is proposed to replace the name of the reagent methyl
sulfoxide with its synonym dimethyl sulfoxide. The use of the

name ‘‘dimethyl sulfoxide’’ is being standardized throughout the
USP–NF. In addition, minor editorial style changes have been
made.

(BPC: M. Marques) RTS—41082-2

Change to read:

Limit of residual solvents—

Internal standard solution—Prepare a solution of n-propyl alco-
hol in methyl sulfoxide

&dimethyl sulfoxide&1S (USP28)

having a concentration of about 0.05 mL per mL.
Standard solution—Prepare a solution in Internal standard solu-

tion having a concentration of 2.5 mg of chloroform, 5.0 mg of de-
hydrated alcohol, 5.0 mg of acetone, 5.0 mg of butyl alcohol, 5.0 mg
of dioxane, 10.0 mg of methylene chloride, 15.0 mg of diisopropyl
ether, 20.5 mg of acetonitrile, 50 mg of pentane, and 100 mg of
methanol in each mL, and sonicate.

Test solution—Dissolve about 200 mg of Valrubicin, accurately
weighed, in 4.0 mL of Internal standard solution, and sonicate.

Chromatographic system (see Chromatography h621i)—The
gas chromatograph is equipped with a flame-ionization detector
and a 0.32-mm 6 30-m fused-silica capillary column coated with
a 5-mm film of G2 stationary phase. The carrier gas is helium, flow-
ing at a rate of 30 mL per minute. The column temperature is main-
tained at 2208. The injection port temperature and the detector
block temperature are maintained at 2508. Chromatograph the
Standard solution, and record the responses as directed for Proce-
dure: the relative retention times are about 0.48 for methanol, 0.66
for dehydrated alcohol, 0.71 for acetonitrile, 0.76 for acetone, 0.86
for pentane, 0.92 for methylene chloride, 1.0 for n-propyl alcohol,
1.19 for diisopropyl ether, 1.22 for chloroform, 1.35 for butyl al-
cohol, and 1.52 for dioxane; the component solvent peaks are re-
solved; and the relative standard deviation of the ratios of the peak
area of each solvent to the peak area of n-propyl alcohol is not
more than 10%.

Procedure—Separately inject equal volumes (about 1 mL) of the
Standard solution and the Test solution into the chromatograph, re-
cord the chromatograms, and measure the areas for the major
peaks. Calculate the concentration, in mg per g, of each residual
solvent in the portion of Valrubicin taken by the formula:

4000(C/W)(Ri / RS),

in which C is the concentration, in mg per mL, of the respective
individual solvent in the Standard solution; W is the quantity, in
mg, of Valrubicin taken to prepare the Test solution; and Ri and
RS are the peak area ratios of the respective individual solvent to
n-propyl alcohol obtained from the Test solution and the Standard
solution, respectively: not more than 50 mg per g of chloroform,
100 mg per g of dehydrated alcohol, 100 mg per g of acetone,
100 mg per g of butyl alcohol, 100 mg per g of dioxane, 300 mg
per g of methylene chloride, 410 mg per g of acetonitrile, 500 mg
per g of diisopropyl ether, 1000 mg per g of pentane, and 2000 mg
per g of methanol are found.
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BRIEFING

Verteporfin, USP 27 page 1938. It is proposed to add a Sensi-
tivity check solution in the Related compounds test to ensure de-
tectability at the limit of quantitation. It is also proposed to
replace the test for Limit of methylene chloride with a test for Or-
ganic volatile impurities to control additional solvents present in
the approved drug product application.

(PA6: L. Evans) RTS—40002-2

Change to read:

Related compounds—

Solution A, Solution B, and Mobile phase—Proceed as directed
in the Assay.

&Standard solution—Prepare as directed for the Standard

preparation in the Assay.

Sensitivity check solution—Dilute the Standard solution

with water to obtain a solution having a concentration of

0.25 mg per mL.&1S (USP28)

Test solution—Prepare as directed for Assay preparation in the
Assay.
Chromatographic system—

&Chromatograph the Sensitivity check solution at 410 nm,

and record the peak heights: the ratio of the verteporfin peak

height to the noise height is not less than 10, the noise height

being determined by a suitable procedure.&1S (USP28)

Proceed as directed in the Assay. To evaluate the system suitability
requirements, use the Standard preparation prepared as directed in
the Assay.
Procedure—Inject a volume (about 20 mL) of the Test solution

into the chromatograph, record the chromatograms, and measure
the peak responses. Calculate the percentage of each related com-
pound in the portion of Verteporfin taken by the formula:

100(ri / rs),

in which ri is the individual peak response of each related com-
pound; and rs is the sum of the responses of all the peaks. Not more
than 0.6% of the peak having a retention time of about 0.56 relative
to that of the first verteporfin isomer peak is found; not more than
0.8% of any other individual related compound is found; and the
sum of all impurities is not more than 4.0%.

Delete the following:

&Limit of methylene chloride—Use the procedure for Method 1
under Organic Volatile Impurities h467i, with the following excep-
tions.
Standard solution: 50 mg of methylene chloride per mL in di-

methylformamide.

Test solution: 10 mg of Verteporfin per mL in dimethylforma-
mide.
Limit: not more than 5000 mg per g of Verteporfin

(0.5%).&1S (USP28)

Add the following:

&Organic volatile impurities Method I h467i: meets the

requirements.&1S (USP28)

BRIEFING

Sterile PurifiedWater, USP 27 page 1950 and page 3089 of the
First Supplement. It it proposed to revise the test for Ammonia to
make a correction in the calculation for the added ammonia. The
calculation, which was previously added to make the procedure
more definitive, lacks a dilution step that would bring the control
to the 30 mg of added ammonia in 100 mL. This proposed revision
would correct the oversight and make the procedure more practical
for the user.

(PW: F. Barletta) RTS—41116-1

Change to read:

Ammonia—For containers having a fill volume of less than 50
mL, dilute 50 mL of it with 50 mL of High-Purity Water (see Re-
agents under Containers h661i), and use this dilution as the test
solution; where the fill volume is 50 mL or more, use 100 mL of
it as the test solution. To 100 mL of the test solution add 2 mL of
alkaline mercuric-potassium iodide TS: any yellow color produced
immediately is not darker than that of a control containing 30 mg of
added ammonia &(furnished by adding 1.76 mL of 1.0 N ammo-
nium hydroxide)&1S (USP27)

&(furnished by adding 1 mL of the final solution prepared by

diluting 3.0 mL of ammonia TS with High-Purity Water to

100 mL; 1.0 mL of this solution is further diluted to 100

mL)&1S (USP28)

in 100 mL of High-Purity Water. This corresponds to a limit of 0.6
mg per L for containers having a fill volume of less than 50 mL and
0.3 mg per L where the fill volume is 50 mL or more.
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BRIEFING

Zileuton, USP 27 page 1965 and page 2006 of PF 29(6) [Nov.–
Dec. 2003]. Based on comments received, the monograph is being
revised. Procedures and acceptance criteria for Specific surface
area, Arsenic, Limit of boron, Limit of Pyridine, and Organic vo-
latile impurities are added, and the acceptance criteria in Test 1 in
the test for Chromatographic purity are revised in compliance with
FDA-approved submissions.

(PA1: K. Russo) RTS—40214-1; 40564-1

Add the following:

&Specific surface area,Method I h846i: Outgas a portion

of the test sample, about 100 mg, at 908 for 1 hour at ambi-

ent pressure using 0.001 mole fraction of krypton in helium

as the adsorbate gas: between 0.9 and 3.1. m2 per g.&1S (USP28)

Add the following:

&Arsenic, Method II h211i: 2 mg per g.&1S (USP28)

Add the following:

&Limit of boron—

Sulfuric acid solution—Carefully add 50 mL of sulfuric

acid to 450 mL of water, and mix.

Standard solution—Prepare a solution in Sulfuric acid so-

lution having a concentration of about 2.0 mg of boron per

mL. Use of a commercially prepared boron ICP standard so-

lution is recommended.

Test solution—Accurately weigh approximately 1.0 g of

Zileuton into a 125-mL conical flask. Add 1 to 1.5 mL of

sulfuric acid, and digest in a fume hood on a hot plate until

charring begins. Add 2 mL of nitric acid to the cooled sam-

ple to aid digestion, and heat until brown fumes are not

evolved. Cautiously add 30 percent hydrogen peroxide,

dropwise, allowing the reaction to subside, and heating be-

tween drops. Add the first few drops very slowly with suffi-

cient mixing in order to prevent a rapid reaction.

Discontinue heating if foaming becomes excessive. When

the reaction has abated, heat cautiously, rotating the flask

occasionally to prevent the sample from caking on glass ex-

posed to the heating unit. Maintain oxidizing conditions at

all times during the digestion by adding small quantities of

the 30 percent hydrogen peroxide, whenever the mixture

turns brown or darkens. Approximately 1 to 2 mL of nitric

acid can be added, if necessary, which will create a refluxing

effect to wash down any particles adhering to the neck of the

flask. Continue the digestion until the organic matter is de-

stroyed, gradually raising the temperature of the hot plate

until fumes of sulfur trioxide are copiously evolved and

the solution becomes colorless or retains only a light straw

color. Transfer the solution to a 25-mL volumetric flask

using about 7 mL of water. Repeat the washing twice more,

and combine the washings in the volumetric flask. Dilute

with water to volume, and mix.

Procedure—The inductively coupled plasma-atomic

emission spectrometer is set up with wavelength of 249.7

nm, RF power of 1.25 KW, argon torch flow of about 13

L per minute, argon nebulizer flow of about 1 L per minute,

and argon auxillary flow of about 0.5 L per minute. Analyze

the Standard solution and the Test solution, using Sulfuric

acid solution as the blank. Calculate the quantity, in mg of

boron per g, in the portion of Zileuton taken by the formula:

25C/W,

where C is the concentration, in mg per mL, of boron in the

Test solution determined from the instrument; and W is the

weight, in g, of the zileuton: not more than 10 mg per g is

found.&1S (USP28)
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Add the following:

&Limit of pyridine—

Standard solution—Dissolve an accurately weighed

quantity of pyridine, approximately 250 mg, in dimethyl

sulfoxide, and dilute to 50 mL. Transfer 5 mL to a 100-

mL sealed headspace vial.

Test Solution, Chromatography System, and Procedure—

Proceed as directed under Organic Volatile Impurities,

Method IV, h467i. Separately inject the Standard solution

and the Test Solution into the gas chromatograph, and record

the peak responses. Calculate the quantity, in ppm, of pyr-

idine in the portion of Zileuton taken by the formula:

100(rU / rS)(WS /WU),

where rU and rS are the peak responses for pyridine in the

Test solution and the Standard solution, respectively; WS is

the weight , in mg, of pyridine used to prepare the Standard

solution; andWU is the weights, in mg, of zileuton: not more

than 100 ppm is found.&1S (USP28)

Change to read:

Chromatographic purity—

&NOTE—For Test 1 and Test 2 the System suitability so-

lution, Standard solution, and Test solution are to be refri-

gerated at or below 58 immediately after preparation and

during analysis using a refrigerated autosampler. The solu-

tions are stable at or below 58 for about 36 hours.&2S (USP27)

TEST 1—

Buffer solution—Prepare as directed in the Assay.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution and acetonitrile (82 : 18). Make adjustments if necessary
(see System Suitability under Chromatography h621i).
System suitability solution—Dissolve accurately weighed quan-

tities of USP Zileuton RS and USP Zileuton Related Compound A
RS in acetonitrile, and dilute quantitatively, and stepwise if neces-
sary, to obtain a solution having a known concentration of about 5
mg of each USP Reference Standard per mL.
Standard solution—Dissolve an accurately weighed quantity of

USP Zileuton RS in acetonitrile to obtain a solution having a
known concentration of about 10 mg per mL.
Test solution—Transfer about 125 mg of Zileuton, accurately

weighed, to a 50-mL volumetric flask, dissolve in and dilute with
acetonitrile to volume, and mix.

Chromatographic system—Prepare as directed in the Assay, ex-
cept to use a flow rate of 2.2 mL per minute. Chromatograph the
System suitability solution, and record the peak responses as direc-
ted for Procedure: the resolution, R, between zileuton and zileuton
related compound A is not less than 1.5; and the relative standard
deviation for replicate injections is not more than 5.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard solution and the Test solution into the chromatograph,
and measure the areas for the major peaks. Calculate the percen-
tage of each impurity in the portion of Zileuton taken by the for-
mula:

100F(CS /CU)(ri / rS),

in which F is the relative response factor for each impurity, which
is 1.0 for any peak with a relative retention time of 0.5, 0.7, 1.2,
1.6, 3.2, or 3.4, and is 1.2, 1.4, and 1.7 for peaks with relative re-
tention times of 0.8, 2.1, and 2.8, respectively; CS is the concentra-
tion, in mg per mL, of USP Zileuton RS in the Standard solution;
CU is the concentration, in mg per mL, of zileuton in the Test solu-
tion; ri is the peak response for each impurity obtained from the
Test solution; and rS is the peak response for zileuton obtained from
the Standard solution: not more than 0.1% of any individual im-
purity with a relative retention time of 0.7,

&

&1S (USP28)

0.8, 1.6, or 2.1 3.2, or 3.4

&

&1S (USP28)

is found;

&not more than 0.10% of any individual impurity with a re-

lative retention time of 0.7, 3.2, or 3.4 is found;&1S (USP28)

not more than 0.2%

&0.20%&1S (USP28)

of any individual impurity with a relative retention time of 0.5 or
1.2 is found; and not more than 0.3%

&0.07%&1S (USP28)

of any individual impurity with a relative retention time of 2.8 is
found.

TEST 2—

Perchloric acid solution—Dissolve 5.0 mL of perchloric acid in
1000 mL of water.
Mobile phase—Prepare a filtered and degassed mixture of Per-

chloric acid solution and acetonitrile (1 : 1). Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard stock solution—Dissolve an accurately weighed quan-

tity of USP Zileuton Related Compound B RS in acetonitrile to
obtain a solution having a known concentration of about 0.25
mg per mL. Transfer 5.0 mL of this solution to a 50-mL volumetric
flask, dilute with acetonitrile to volume, and mix.
System suitability solution—Dissolve an accurately weighed

quantity of USP Zileuton Related Compound C RS in acetonitrile
to obtain a solution having a known concentration of about 10 mg
per mL. Transfer 5.0 mL of this solution and 5.0 mL of the Stan-
dard stock solution to a 50-mL volumetric flask, dilute with acet-
onitrile to volume, and mix.
Standard solution—Transfer 5.0 mL of the Standard stock solu-

tion to a 50-mL volumetric flask, dilute with acetonitrile to volume,
and mix.
Test solution—Proceed as directed for Test solution under Test 1.
Chromatographic system—Prepare as directed in the Assay.

Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure: the resolution, R, between zi-
leuton related compound B and zileuton related compound C is not
less than 20. Chromatograph the Standard solution, and record the
peak responses as directed for Procedure: the relative standard de-
viation for replicate injections is not more than 5.0%.
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Procedure—Separately inject equal volumes (about 50 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the areas for the major
peaks. Calculate the percentage of each impurity in the portion
of Zileuton taken by the formula:

100(CS /CU)(ri / rS),

in which CS is the concentration, in mg per mL, of USP Zileuton
Related Compound B RS in the Standard solution; CU is the con-
centration, in mg per mL, of zileuton in the Test solution; ri is the
peak response for each impurity obtained from the Test solution;
and rS is the peak response for zileuton related compound B ob-
tained from the Standard solution: not more than 0.1% of any in-
dividual impurity is found; and not more than 0.7% of total
impurities is found, the results for Test 1 and Test 2 being added.

Add the following:

&Organic volatile impurities Method IV h467i: meets

the requirements.&1S (USP28)

Change to read:

Assay—

&NOTE—The Standard preparation and the Assay pre-

paration are to be refrigerated at or below 58 immediately

after preparation and during analysis using a refrigerated

autosampler. The solutions are stable at or below 58 for

about 36 hours.&2S (USP27)

Buffer solution—Dissolve 7.7 g of ammonium acetate and 0.25 g
of acetohydroxamic acid in about 900 mL of water in a 1000-mL
volumetric flask, adjust with perchloric acid to a pH of 2.0, dilute
with water to volume, and mix.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution and acetonitrile (72 : 28). Make adjustments if necessary
(see System Suitability under Chromatography h621i).
Internal standard preparation—Transfer about 30 mg of

methylparaben, accurately weighed, to a 100-mL volumetric flask,
dissolve in and dilute with acetonitrile to volume, and mix.
Standard stock preparation—Dissolve an accurately weighed

quantity of USP Zileuton RS in acetonitrile to obtain a solution
having a known concentration of about 1 mg per mL.
Standard preparation—Transfer 5.0 mL of the Standard stock

preparation and 4.0 mL of the Internal standard preparation to
a 50-mL volumetric flask, dilute with acetonitrile to volume, and
mix.
Assay preparation—Transfer about 100 mg of Zileuton, accu-

rately weighed, to a 100-mL volumetric flask, dissolve in and di-
lute with acetonitrile to volume, and mix. Transfer 5.0 mL of this
solution and 4.0 mL of the Internal standard preparation to a 50-
mL volumetric flask, dilute with acetonitrile to volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 260-nm detector and a 4.6-
mm 6 30-cm column that contains 10-mm packing L1. The flow
rate is about 1.5 mL per minute. Chromatograph the Standard pre-
paration, and record the peak responses as directed for Procedure:
the resolution, R, between zileuton and methylparaben is not less
than 5.0; the tailing factor is not more than 1.3; and the relative
standard deviation for replicate injections is not more than 0.6%.

Procedure—Separately inject equal volumes (about 20 mL) of
the Assay preparation and the Standard preparation into the chro-
matograph, record the chromatograms, and measure the peak areas.
Calculate the quantity, in mg, of C11H12N2O2S in the portion of Zi-
leuton taken by the formula:

1000C(RU /RS),

in which C is the concentration, in mg per mL, of USP Zileuton RS
in the Standard preparation; and RU and RS are the peak area ratios
obtained from the Assay preparation and the Standard prepara-
tion, respectively.

DIETARY SUPPLEMENTS—
MONOGRAPHS

BRIEFING

Choline Bitartrate, USP 27 page 1979. On the basis of com-
ments received, it is proposed to revise the Mobile phase and the
derivatization procedure in the test for Chromatographic purity to
improve separation.

(DSN: L. Evans) RTS—41054-1

Change to read:

Chromatographic purity—

Buffer solution, Mobile phase, Standard solution, and Chroma-
tographic system—Proceed as directed for Chromatographic pur-
ity under Choline Chloride.

Test solution—Transfer about 500 mg of Choline Bitartrate, ac-
curately weighed, to a centrifuge tube; add 2.0 mL of water; and
swirl to dissolve. Add 0.5 mL of potassium chloride solution (7.5
in 25), centrifuge, and transfer 1.0 mL of the supernatant to a 24-
mL screw-capped vial. Dry at 1208 for 2 hours. Add 400 mg of 3,5-
dinitrobenzoyl chloride and 10 mL of acetonitrile, and mix. Cap
the vial, and heat at 558 for 1 hour.

&2 hours.&1S (USP28)

Cool to room temperature, add 5 mL of water, and allow to stand
for 2 minutes.

&5 minutes.&1S (USP28)

Quantitatively transfer this solution to a 50-mL volumetric flask,
dilute with Mobile phase to volume, and mix.

&Pipet 2.0 mL of the solution to a 25-mL volumetric flask,

dilute with Mobile phase to volume, and mix.&1S (USP28)
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Procedure—Separately inject equal volumes (about 20 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure all the peak responses.
Calculate the percentage of each impurity in the portion of Choline
Bitartrate taken by the formula:

(253.25/139.62)5000(C/W)(ri / rS),

&(253.25/139.62)62,500(C/W)(ri / rS),&1S (USP28)

in which 253.25 and 139.62 are the molecular weights of choline
bitartrate and choline chloride, respectively; C is the concentration
of USP Choline Chloride RS, in mg per mL, in the Standard solu-
tion; W is the weight, in mg, of Choline Bitartrate taken to prepare
the Test solution; ri is the peak response for each impurity, other
than that of the choline bitartrate derivative and 3,5-dinitrobenzoic
acid; and rS is the peak response for the choline chloride derivative
in the Standard solution: not more than 0.3% of any individual im-
purity is found; and not more than 2.0% of total impurities is found.

BRIEFING

Choline Chloride, USP 27 page 1979. On the basis of com-
ments received, it is proposed to revise the Mobile phase and the
derivatization procedure in the test for Chromatographic purity to
improve separation.

(DSN: L. Evans) RTS—41054-2

Change to read:

Chromatographic purity—

Buffer solution—Dissolve 7.1 g of anhydrous dibasic sodium
phosphate in 1 L of water. Adjust with phosphoric acid to a pH
of 2.5.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution and acetonitrile (50 : 50).

&(70 : 30).&1S (USP28)

Standard solution—Transfer an accurately weighed amount, not
more than 100 mg, of USP Choline Chloride RS to a 24-mL screw-
capped vial, and add 400 mg of 3,5-dinitrobenzoyl chloride and 10
mL of acetonitrile. Cap the vial, heat to 558, and continue heating
for 1 hour.

&2 hours.&1S (USP28)

Cool to room temperature, and add 5 mL of water. Allow to stand
for 2 minutes.

&5 minutes.&1S (USP28)

Quantitatively transfer the solution to a 25-mL volumetric flask,
dilute with acetonitrile to volume, and mix. Dilute a volume of this
solution with Mobile phase to obtain a solution having a known
concentration of 2.0 mg of USP Choline Chloride RS per mL.
Test solution—Transfer about 110 mg of Choline Chloride, ac-

curately weighed, to a 24-mL screw-capped vial. Dry at 1208 for 2
hours. Add 400 mg of 3,5-dinitrobenzoyl chloride and 10 mL of
acetonitrile. Cap the vial, heat to 558, and continue heating for 1
hour.

&2 hours.&1S (USP28)

Cool to room temperature, and add 5 mL of water. Allow to stand
for 2 minutes.

&5 minutes.&1S (USP28)

Quantitatively transfer the solution to a 50-mL volumetric flask,
dilute with Mobile phase to volume, and mix.

&Pipet 2.0 mL of the solution to a 25-mL volumetric flask,

dilute with Mobile phase to volume, and mix.&1S (USP28)

Chromatographic system (see Chromatography h621i)—The li-
quid chromatograph is equipped with a 208-nm detector and a 4.6-
mm 6 25-cm column that contains packing L7. The column tem-
perature is maintained at 308. The flow rate is about 1.0 mL per
minute. Chromatograph the Standard solution, and record the peak
responses as directed for Procedure: the capacity factor, k’, is not
less than 2; and the relative standard deviation determined from the
choline chloride derivative peak is not more than 5%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure all the peak responses.
Calculate the percentage of each impurity in the portion of Choline
Chloride taken by the formula:

5000(C/W)(ri / rS),

&62500(C/W)(ri / rS),&1S (USP28)

in which C is the concentration, in mg per mL, of USP Choline
Chloride RS in the Standard solution; W is the weight, in mg, of
Choline Chloride taken to prepare the Test solution; ri is the peak
response for each impurity, other than that for the choline chloride
derivative and 3,5-dinitrobenzoic acid obtained from the Test solu-
tion; and rS is the peak response for the choline chloride derivative
obtained from the Standard solution: not more than 0.3% of any
individual impurity is found; and not more than 2.0% of total im-
purities is found.

BRIEFING

Cranberry Liquid Preparation, USP 27 page 1986. In the test
for Content of organic acids, it is proposed to revise the Chroma-
tographic system and the system suitability requirements to more
accurately represent the actual practices in some laboratories. The
proposed changes are supported by data obtained with the YMC-
120A ODS-AQ brand of guard column and an L1 analytical col-
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umn. Typical retention times for quinic, malic, citric, and fumaric
acids are 4.8, 5.8, 10.8, and 13.0 minutes, respectively. Editorial
style changes have also been made.

(DSB: G. Giancaspro) RTS—30853-1

Change to read:

Content of organic acids—

Mobile phase—Transfer about 27.2 g of monobasic potassium
phosphate, accurately weighed, to a 1000-mL volumetric flask,
and dissolve in 950 mL of water. Adjust with phosphoric acid to
a pH of 2.4, dilute with water to volume, mix, and filter.
Standard preparation—Dissolve accurately weighed quantities

of USP Citric Acid RS, USP Malic Acid RS, and USP Quinic Acid
RS in water to obtain a solution having known concentrations of
about 1.0 mg of each Reference Standard per mL.
Test preparation—Use the filtered Liquid Preparation.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 214-nm detector, a 4.6-mm
6 15-cm,

&4.6-mm 6 25-cm&1S (USP28)

analytical column containing packing L1, and a guard column con-
taining

&5-mm&1S (USP28)

packing L1. The flow rate is about 0.8 mL

&0.6 mL&1S (USP28)

per minute. Prior to use, condition the column with methanol, with
water, and finally withMobile phase. Chromatograph the Standard
preparation, and record the peak responses as directed for Proce-
dure: the relative retention times are about 0.4 for quinic acid, 0.5
for malic acid, and 1.0 for citric acid; the resolution, R, between
quinic acid and malic acid is not less than 7.0;

&2.5;&1S (USP28)

and the relative standard deviation for replicate injections is not
more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Test preparation into the chroma-
tograph, record the chromatograms, and measure the peak area re-
sponses. Calculate the percentages of quinic acid, malic acid, and
citric acid in the Liquid Preparation by the formula:

(1/0)C(rU / rS),

&0.1C(rU / rS),&1S (USP28)

in which C is the concentration, in mg per mL, of the appropriate
Reference Standard in the Standard preparation; and rU and rS are
the peak area responses of the appropriate analyte obtained from
the Test preparation and the Standard preparation, respectively:
not less than 0.9% each of quinic acid and citric acid is found;
not less than 0.7% of malic acid is found; and the ratio of quinic
acid to malic acid is not less than 1.0.

BRIEFING

Goldenseal, USP 27 page 2013 and page 2255 of PF 27(2)
[Mar.–Apr. 2001]; Powdered Goldenseal, USP 27 page 2014;
Powdered Goldenseal Extract, USP 27 page 2014. Adulteration
of goldenseal with other plants has been detected. A common adul-
teration appears with Coptis sp., and it has been reported that an
indicator of such adulteration is the presence of significant amounts
of the alkaloid palmatine. Therefore, it is proposed to add a limit of
palmatine in the USP monographs for Goldenseal. In addition, a
simpler procedure for preparation of the Test solution, yielding re-
sults similar to those in the official procedure, is proposed in the
test for Content of berberine and hydrastine and limit of palmatine.

(DSB: G. Giancaspro) RTS—32818-1; 34299-1

Change to read:

» Goldenseal consists of the dried roots and rhizomes
of Hydrastis canadensis (Linné)

&L.&1S (USP28)

(Fam. Ranunculaceae). It contains not less than 2.0
percent of hydrastine (C21H21NO6) and not less than
2.5 percent of berberine (C20H18NO4), calculated on
the dried basis.

Add the following:

&Microbial limits h2021i—The total aerobic microbial

count does not exceed 107 105 cfu per g, the total combined

molds and yeasts count does not exceed 105 104 cfu per g,

the coliform count does not exceed 104 cfu per g, and the

enterobacterial count does not exceed 104 103 cfu per g. It

meets the requirements of the tests for absence of Salmonel-

la species and Escherichia coli. and Staphylococcus aur-

eus.&1S (USP28)

Change to read:

Content of berberine and hydrastine—

&Content of berberine and hydrastine and limit of pal-

matine—&1S (USP28)

Mobile phase—Dissolve 9.93 g of monobasic potassium phos-
phate in 730 mL of distilled water. Add 270 mL of acetonitrile,
mix, filter, and degas. Make other adjustments if necessary (see
System Suitability under Chromatography h621i).
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&System suitability solution—Prepare a solution of palma-

tine in a mixture of water and methanol (1 : 1) having a

known concentration of about 0.05 mg per mL. Mix equal

volumes of this solution and the Standard solution.&1S (USP28)

Standard solution—Dissolve accurately weighed quantities of
USP Berberine Chloride RS and USP Hydrastine Hydrochloride
RS in a mixture of water and methanol (1 : 1),

&and dilute quantitatively, and stepwise if neces-

sary,&1S (USP28)

to obtain a solution containing about 0.2 mg

&0.05 mg&1S (USP28)

of each USP Reference Standard per mL. [NOTE—Concentrations
of berberine and hydrastine in this solution are calculated by multi-
plying the concentration of each of the USP Reference Standards
by correction factors of 0.905 and 0.913, respectively.]
Test solution—Finely powder a quantity of Goldenseal, and

transfer 1.0 g,

&0.12 g,&1S (USP28)

accurately weighed, to a continuous-extraction apparatus with a
500-mL round-bottom flask.

&50-ml volumetric flask. Add 40 mL of a mixture of 0.1M

monobasic potassium phosphate and acetonitrile (60 : 40).

Sonicate for 5 minutes, and shake for 10 minutes on a rota-

tion shaker. Dilute with the mixture of 0.1M monobasic po-

tassium phosphate and acetonitrile (60 : 40), mix, and

filter.&1S (USP28)

Treat the Goldenseal with 150 mL of methanol, and extract for 6
hours, or until the solvent is clear. The volume of the thimble
should be at least one-half that of the volume of methanol. Cool
to room temperature, and transfer the methanol extract to a 200-
mL volumetric flask. Rinse the extraction unit with methanol,
quantitatively transfer the contents to the volumetric flask, and di-
lute with methanol to volume.

&

&1S (USP28)

Chromatographic system (see Chromatography h621i)—The li-
quid chromatograph is equipped with a 235-nm detector and a 4.6-
mm6 150-mm column that contains packing L1. The flow rate is
about 1.8 mL per minute. Chromatograph the Standard solution,

&Inject the Standard solution into the chromato-

graph,&1S (USP28)

and record the peak responses as directed for Procedure: the capa-
city factor, k’, determined from the hydrastine and berberine peaks
is not less than 3.0; the column efficiency is not less than 5000
theoretical plates; the tailing factor is not more than 2.0; and the
relative standard deviation for replicate injections is not more than
2.5%.

&Inject the System suitability solution into the chromato-

graph, and record the peak responses as directed for Proce-

dure: identify the locus for palmatine, and calculate the

resolution, R, with respect to hydrastine and berberine: the

resolution, R, between berberine and palmatine is not less

than 1.5, and the resolution, R, between hydrastine and pal-

matine is not less than 1.5.&1S (USP28)

[NOTE—The total run time is 10 minutes.]

&

&1S (USP28)

Procedure—Separately inject equal volumes (about 10 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the areas for the major
peaks. Calculate the percentages of berberine and hydrastine in
the portion of Goldenseal taken by the formula:

100(CV/W)(rU / rS),

in which C is the concentration, in mg per mL, of berberine or hy-
drastine in the respective USP Reference Standard in the Standard
solution, using the correction factors as noted above; V is the final
volume, in mL, of the Test solution; W is the weight, in mg, of
Goldenseal taken; and rU and rS are the peak areas for berberine
and hydrastine obtained from the Test solution and the Standard
solution, respectively: not less than 2.0% of hydrastine is found;
and not less than 2.5% of berberine is found.

&Using the values obtained from the chromatogram of the

Test solution, divide the peak area of berberine by the peak

area of any peak at the locus for palmatine (if present): the

ratio is more than 50 : 1.&1S (USP28)

BRIEFING

Powdered Goldenseal, USP 27 page 2014—See briefing under
Goldenseal. Editorial changes have also been made.

(DSB: G. Giancaspro) RTS—34299-2

Change to read:

» Powdered Goldenseal is Goldenseal reduced to a fine
or very fine powder.

&It contains not less than 2.0 percent of hydrastine

(C21H21NO6) and not less than 2.5 percent of ber-

berine (C20H18NO4), calculated on the dried ba-

sis.&1S (USP28)
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Change to read:

Other requirements—It meets the requirements of the Thin-layer
chromatographic identification test and the tests for Loss on dry-
ing, Foreign organic matter, Total ash, Acid-insoluble ash, Pesti-
cide residues, Heavy metals, and Content of berberine and
hydrastine

&Microbial limits and Content of berberine and hydrastine

and limit of palmatine&1S (USP28)

under Goldenseal.

BRIEFING

Powdered Goldenseal Extract, USP 27 page 2014—See brief-
ing under Goldenseal. Editorial changes have also been made.

(DSB: G. Giancaspro) RTS—34299-3

Change to read:

» Powdered Goldenseal Extract is prepared from the
pulverized dried roots and rhizomes of Hydrastis ca-
nadensis L. (Fam. Ranunculaceae) using suitable sol-
vents. It contains not less than 5 percent of hydrastine
(C21H21NO6) and not less than 10 percent of total alka-
loids.

&the sum of berberine and hydrastine, calculated

on the dried basis.&1S (USP28)

The ratio of starting crude plant material to Powdered
Extract is 2 : 1.

Change to read:

Content of total alkaloids—

&Content of berberine and hydrastine and limit of pal-

matine—&1S (USP28)

Mobile phase, Standard solution, and Chromatographic sys-
tem—Proceed as directed for Content of berberine and hydrastine

&and limit of palmatine&1S (USP28)

under Goldenseal.
Test solution—Transfer about 100 mg of Powdered Extract, ac-

curately weighed, to a 50-mL volumetric flask, and dilute with a
mixture of water and methanol (1 : 1). Sonicate for 20 minutes,
cool to room temperature, mix, and filter.

Procedure—Proceed as directed for Content of berberine and
hydrastine

&and limit of palmatine&1S (USP28)

underGoldenseal, except to calculate the percentages of hydrastine
and berberine in the portion of Powdered Extract taken by the for-
mula:

100(C/R)(V/W)(rU / rS),

&100C(V/W)(rU / rS),&1S (USP28)

in which R is the fraction of the test sample left after undergoing
the test for Loss on drying (see NOTE below);

&

&1S (USP28)

W is the weight, in mg, of Powdered Extract taken for the Test so-
lution; and the other terms are as defined therein: not less than 5%
of hydrastine is found; and not less than 10% of hydrastine plus
berberine is found.

&Using the values obtained from the chromatogram of the

Test solution, divide the peak area of berberine by the peak

area of any peak at the locus for palmatine (if present): the

ratio is more than 50 : 1.&1S (USP28)

[NOTE—R is defined as the residue, in g, from the test for Loss on
drying divided by the quantity, in g, of the original sample under-
going the test for Loss on drying.

&

&1S (USP28)

The sample to be used in the

&this&1S (USP28)

test for Content of total alkaloids

&

&1S (USP28)

should not be subjected to the conditions specified in the test for
Loss on drying.A separate sample is used to determine the value of
R.

&content on the dried basis.]&1S (USP28)

BRIEFING

Pygeum, page 1317 of PF 29(4) [July–Aug. 2003]; Pygeum
Extract, page 1318 of PF 29 (4) [July–Aug. 2003]; Pygeum Cap-
sules, page 1322 of PF 29(4) [July–Aug. 2003]. These new mono-
graphs, which previously appeared in Pharmacopeial Previews,
are now forwarded to In-Process Revision, with changes to Py-
geum Extract and Pygeum Capsules. The chromatographic proce-
dure for the Content of sterols is based on determinations
performed with a capillary column HP-5 brand of G27 silica
bonded stationary phase. Typical retention times are 12.5 minutes
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for 5a-cholestanol, 17.8 minutes for campesterol, 18.7 minutes for
stigmasterol, and 19.0 minutes for b-sitosterol. The chromato-
graphic procedure for the Content of docosyl ferulate is based on
determinations performed on a Supersphere 60, RP-8 brand col-
umn of packing L7. The typical retention time for docosyl ferulate
is about 12.5 minutes.

(DSB: G. Giancaspro) RTS—37249-1

Add the following:

&Pygeum

» Pygeum consists of the bark of Prunus africana

(Hook f.) Kalkman (Pygeum africanum Hook f.)

Rosaceae. It contains not less than 9.0 percent of

extractable matters.

Packaging and storage—Preserve in well-closed contain-

ers, and store at room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the parts of the plant contained in the

article.

USP Reference standards h11i—USP Pygeum Extract RS.

USP b-Sitosterol RS.

Botanic characteristics—

Macroscopic—Bark pieces consist of long fragments of

variable dimensions, from only a few cm to 1-m long with

a thickness varying from a few mm to 1–2 cm. The color is

brown, more or less dark on the external surface; light

brown to red-brown on the internal surface. The external

part of the bark presents a very dark and fissured rhytidome

that in the samples of old trees is fragmented in more or less

square plaques of about 1 to 5 cm. The thickness varies from

1 mm in young plants or branches to 5–8 mm in old plants.

The outer surface may also be covered with whitish lichens

or thin filamentous moss. The internal bark, under the rhy-

tidome, is clearer and has a more reddish coloration, with a

long fibrous break, from reddish to light brown and dark

brown in color, often presenting concentrical stratification

cracks. The internal surface is more clear and presents small

wrinkles.

Microscopic—The transverse section of the bark presents

a suberized bed having a thickness depending on the age of

the plant, consisting of multiple layers of small, square cells

with the walls of moderate thickness. It presents a cortical

parenchyma of more or less round cells, with a few apparent

formations of very thin-walled sclerites, sclereids, definitely

sharp. Often, in the parenchyma, there are groups of cells

containing oxalate druses; a few bigger cells with highly

thickened walls can also be observed. It shows a liber with

phloem zones and presenting medulary rays. The phloemi-

cal portions contain groups of fibrous cells with highly

thickened walls as well as phloemical and parenchymal ele-

ments sometimes containing druses of oxalate. The medu-

lary rays are of conical shape, larger on the external

surface and thinner on the internal side; they can also con-

tain druses of oxalate.

Thin-layer chromatographic identification test h201i—

Adsorbent: 0.25-mm layer of chromatographic silica

gel mixture.

Test solution—Transfer about 10 g of the powdered plant

material to a soxhlet apparatus. Extract with 150 mL of

methylene chloride for 4 hours. Evaporate the extract under

vacuum to dryness. Dissolve the residue with 10 mL of

methylene chloride. Apply 10 mL to the plate.

Standard solution 1—Prepare a solution of USP Pygeum

Extract RS in chloroform having a concentration of about 10

mg per mL.
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Standard solution 2—Prepare a solution of USP b-Sitos-

terol RS in chloroform having a concentration of about 1 mg

per mL.

Developing solvent system: methylene chloride in a sa-

turated chamber.

Spray reagent—Prepare a solution of sulfuric acid and

water (1 : 1).

Procedure—Develop the chromatogram to a length of not

less than 15 cm, and dry the plate in a current of air. Spray

the plate with Spray reagent, and heat the plate at 1008 for

10 minutes. Examine the plate under white light: the chro-

matogram obtained with the Test solution shows one red-

violet zone turning to grayish-brown near the origin that

corresponds in color and RF value to that in the chromato-

gram of Standard solution 1; one red-violet zone turning

to grayish brown at an RF about 0.08, corresponding in color

and RF value to that in the chromatogram of the Standard

solution 2; above these spots a grayish-brown zone may

be present, corresponding in color and RF value to that in

the chromatogram of the Standard solution 1; and other co-

lored zones of varying intensities may be observed in the

chromatogram of the Test solution.

Total ash h561i: not more than 10.0%.

Loss on drying h731i—Dry it at 608 for 15 hours: it loses

not more than 10.0% of its weight.

Foreign organic matter h561i: not more than 5.0%.

Pesticide residues h561i: meets the requirements.

Heavy metals h231i: not more than 20 mg per g.

Extractable matter—Extract 2.00 g of the powdered mate-

rial in a soxhlet apparatus with 150 mL of alcohol for 6

hours. Evaporate the solution to dryness under vacuum,

and dry the residue at 1058 for 24 hours.&1S (USP28)

BRIEFING

Pygeum Extract, page 1318 of PF 29(4) [July–Aug. 2003]—
See briefing under Pygeum.

(DSB: Giancaspro) RTS—37249-2

Add the following:

&Pygeum Extract

» Pygeum Extract is prepared from the pulverized

Pygeum using suitable solvents. It contains not

less than 90 percent and not more than 110 percent

of the labeled amount of docosyl ferulate and not

less than 90 percent and not more than 110 percent

of the labeled amount of total sterols as b-sitoster-

ol, calculated on the dried basis.

Packaging and storage—Store in tight containers, pro-

tected from light.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the part of the plant from which the

article was prepared. Label the content in percentage of total

sterols as b-sitosterol and the content in percentage of doc-

osyl ferulate. It also meets the requirements for labeling in

the chapter Extracts h565i.

USP Reference standards h11i—USP Docosyl Ferulate

RS. USP Pygeum Extract RS. USP b-Sitosterol RS.
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Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Adsorbent: 0.25-mm layer of chromatographic silica

gel mixture.

Test solution—Dissolve about 150 mg of Extract in 10 mL

of chloroform. Apply 10 mL to the plate.

Standard solution 1—Prepare a solution of USP Pygeum

Extract RS in chloroform having a concentration of about 15

mg per mL.

Standard solution 2—Prepare a solution of USP b-Sitos-

terol RS in chloroform having a concentration of about 2 mg

per mL.

Developing solvent system: methylene chloride in a sa-

turated chamber.

Spray reagent—Prepare a solution of sulfuric acid and

water (1 : 1).

Procedure—Develop the chromatogram to a length of not

less than 15 cm, and dry the plate in a current of air. Spray

the plate with Spray reagent, and heat the plate at 1008 for

10 minutes. Examine the plate under white light: the chro-

matogram obtained with the Test solution shows one red-

violet zone turning to grayish brown near the origin that cor-

responds in color and RF value to that in the chromatogram

of Standard solution 1; one red-violet zone turning to gray-

ish brown at an RF of about 0.08 corresponding in color and

RF value to that in the chromatogram of Standard solution 2;

above these spots a grayish-brown zone may be present,

corresponding in color and RF value to that in the chromato-

gram of Standard solution 1; and other colored zones of

varying intensities may be observed in the chromatogram

of the Test solution.

B: The retention time of the peak for docosyl ferulate in

the chromatogram of the Test solution, correspond to that in

the chromatogram of the Standard solution as obtained in

the Content of docosyl ferulate.

Loss on drying h731i—Dry about 1.0 g of Extract, accu-

rately weighed, for 3 hours at 1108: it loses not more than

10% of its weight.

Ash content h561i: not more than 0.5%.

Heavy metals h565i: meets the requirement.

Residual solvents h565i: meets the requirement.

Pesticide residue h561i: meets the requirement.

Aflatoxins h561i: not more than 4 mg per kg of total afla-

toxins B1, B2, G1, and G2; not more than 2 mg per kg of

aflatoxin B1.

Microbial limits h2021i—The total aerobic microbial

count does not exceed 104 per g, the total combined molds

and yeasts count does not exceed 103 per g, and it meets the

requirements of the tests for absence of Salmonella species,

and Escherichia coli.

Content of sterols—

Derivatizing solution: a mixture of bis(trimethylsilyl)-

acetamide and trimethylchlorosilane (9 : 1).

Internal standard solution—Prepare a solution containing

2 mg per mL of 5a-cholestane in chloroform.

System suitability solution—Prepare a solution containing

about 2 mg per mL each of campesterol, stigmasterol, and

USP b-Sistosterol RS. Transfer 2.0 mL of this solution and

2.0 mL of Internal standard solution to a 10-mL volumetric

flask, and dilute with chloroform to volume. Evaporate

about 500 mL of this solution to dryness using a stream of

nitrogen. Dissolve the residue in 80 mL of Derivatizing so-

lution and 20 mL of pyridine. Allow to stand for not less than

10 minutes at room temperature.
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Standard stock solution—Prepare a solution of USP b-Si-

tosterol RS in chloroform having a known concentration of

about 2.0 mg per mL.

Standard solution—Transfer 2.0 mL of the Standard stock

solution and 2.0 mL of the Internal standard solution to a

10-mL volumetric flask, and dilute with chloroform to vo-

lume. Evaporate about 500 mL of this solution to dryness

using a stream of nitrogen. Dissolve the residue in 80 mL

of Derivatizing solution and 20 mL of pyridine. Allow to

stand for not less than 10 minutes at room temperature.

Test solution—Transfer an accurately weighed quantity of

about 100 mg of Extract into a 100-mL, round-bottomed

flask. Add 2.0 mL of Internal standard solution and 20

mL of diluted hydrochloric acid. Attach a condenser, and

reflux in a bath at 1008 for 30 minutes. Cool the solution

to room temperature, and adjust by the addition of about 5

mL of 10N sodium hydroxide to a pH of 8. Extract twice

using 50 mL of ether each time, wash the collected organic

phases with 50 mL of water, and evaporate the organic

phase to dryness under vacuum. Dissolve the residue with

4 mL of chloroform, and transfer to a cartridge containing

500 mg of packing L8 that has been conditioned with a 2-

column volume of n-hexane [NOTE—A suitable cartridge is

Chromabond NH2, manufactured by Macheray Nagel, or

equivalent.] Collect the eluate. Elute twice with a 1-column

volume of a mixture of chloroform and isopropanol (2 : 1).

Combine the eluates, and evaporate to dryness. Dissolve the

residue in 10 mL of chloroform. Evaporate about 500 mL of

this solution to dryness under a stream of nitrogen. Dissolve

the residue with 80 mL ofDerivatizing solution and 20 mL of

pyridine. Allow to stand for not less than 10 minutes at room

temperature.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a split injection

system, a flame-ionization detector, and a 0.32-mm 630-m

capillary column coated with a G27 phase of 0.25-mm thick-

ness. The chromatograph is programmed as follows. Initi-

ally the temperature of the column is equilibrated at 2508

for 5 minutes, then the temperature is increased at a rate

of 58 per minute to 3208. The injection port temperature

and detector temperature are both maintained at 2858. The

carrier gas is helium, with a flow rate adjusted to obtain a

retention time of about 19 minutes for b-sitosterol, a split

ratio of 1 : 50, and the make up is helium. Chromatograph

the System suitability solution, and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 0.66, 0.94, 0.96, and 1.00 for 5a-cholestane,

campesterol, stigmasterol, and b-sitosterol, respectively; the

resolution, R, between campesterol and stigmasterol is not

less than 2; the column efficiency is not less than 150,000

for the 5a-cholestane peak; and the tailing factor for each

relevant peak is not more than 2.0.

Procedure—Separately inject equal volumes (about 2 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Identify the signals

corresponding to the relevant analytes by comparison with

the chromatograms obtained with the System suitability so-

lution.

Separately calculate the percentages of campesterol, stig-

masterol, and b-sitosterol respectively in the portion of Ex-

tract taken by the formula:

200C/W(RU /RS),

in which C is the concentration of b-sitosterol, in mg per

mL, in the Standard solution; W is the weight, in mg, of

the Extract taken to prepare the Test solution; RU is the ratio

of the appropriate sterol peak to the internal standard in the

chromatogram of the Test solution; and RS is the ratio of the

b-sitosterol peak to the 5a-cholestane internal standard in
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the chromatogram of the Standard solution. Calculate the

total content of sterols in percentage by adding the indivi-

dual percentages.

Content of docosyl ferulate—

Solution A—Use mixture of methanol and water (95 : 5).

Solution B—Use a filtered and degassed mixture of Solu-

tion A and acetonitrile.

Mobile phase—Use variable mixtures of Solution B as di-

rected for Chromatographic system. Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP Docosyl Ferulate RS with chloroform

and dilute quantitatively, and stepwise if necessary, with

acetonitrile to obtain a solution having a known concentra-

tion of about 0.02 mg per mL. Filter with a 0.45-mm mem-

brane or finer porosity.

Test solution—Weigh approximately 250 mg of Extract.

Add 5 mL of chloroform, and quantitatively transfer to a

25-mL volumetric flask. Dilute with acetonitrile to volume,

and mix. Filter with a 0.45-mm membrane or finer porosity

discarding the first 4 mL of the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 323-nm detec-

tor and a 4-mm 6 25-cm column that contains packing L7,

and is maintained at a temperature of 258. The flow rate is

about 1.0 mL per minute. Chromatograph the Standard so-

lution, and record the peak responses as directed for Proce-

dure: the column efficiency for the peak of docosyl ferulate

is not less than 1700 theoretical plates; and the tailing factor

for docosyl ferulate is not more than 2.0.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution, and the Test solution into

the chromatograph, record the chromatograms, and measure

the areas of the analyte peaks. Calculate the percentage of

docosyl ferulate in the portion of Extract taken by the for-

mula:

2500C/W(rU / rS),

in which C is the concentration, in mg per mL, of USP Doc-

osyl Ferulate RS in the Standard solution; W is the weight,

in mg, of the portion of Extract taken to prepare the Test so-

lution; and rU and rS are the peak responses for docosyl fer-

ulate in the Test solution and the Standard solution,

respectively.&1S (USP28)

BRIEFING

Pygeum Capsules, page 1322 of PF 29(4) [July–Aug. 2003]—
See briefing under Pygeum.

(DSB. G. Giancaspro) RTS—37249-3

Add the following:

&Pygeum Capsules

» Pygeum Capsules contain Pygeum Extract.

Capsules contain not less than 90.0 percent and

not more than 110.0 percent of the labeled amount

of Extract, calculated as sterols and docosyl feru-

late.
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Packaging and storage—Preserve in tight containers at

controlled room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the article from which the Capsules

were prepared. The label also indicates the amount of Ex-

tract, in mg per Capsule. Label the Capsules to indicate

the amount of sterols and docosyl ferulate in percentage

of the Extract contained in the Capsules.

USP Reference standards h11i—USP Docosyl Ferulate

RS. USP Pygeum Extract RS. USP b-Sitosterol RS.

Identification—

A: The retention times of the peaks for campesterol,

stigmasterol and b-sitosterol, in the chromatogram of the

Test solution, correspond to these in the chromatograms of

the Standard solution, as obtained in the Content of sterols.

B: The retention time of the peak for docosyl ferulate in

the chromatogram of the Test solution corresponds to that in

the chromatogram of the Standard solution, as obtained in

the Content of docosyl ferulate.

Disintegration h2040i: meet the requirements for disin-

tegration of botanical dosage forms.

RUPTURE TEST—[NOTE—See Dissolution h711i for Appa-

ratus.]

Medium: simulated gastric fluid TS; 500 mL.

Apparatus 2: 50 rpm.

Time: 15 minutes.

Procedure—Place 1 Capsule in each vessel, and allow the

Capsule to sink to the bottom of the vessel before starting

rotation of the blade. Observe the Capsules, and record

the time taken for each capsule shell to rupture.

Tolerances—The requirements are met if all of the Cap-

sules tested rupture in not more than 15 minutes. If 1 or 2

of the Capsules rupture in more than 15 but not more than

30 minutes, repeat the test on 12 additional Capsules. Not

more than 2 of the total of 18 Capsules tested rupture in

more than 15 but not more than 30 minutes.

Weight variation h2091i: meet the requirements.

Microbial limits h2021i—The total bacterial count does

not exceed 1000 cfu per g. The total combined molds and

yeasts count does not exceed 100 cfu per g. It meets the re-

quirements of the tests for absence of Salmonella species

and Escherichia coli.

Content of sterols—

Derivatizing solution, Internal standard solution, System

suitability solution, Standard stock solution, Standard solu-

tion, and Chromatographic system—Proceed as directed in

Pygeum Extract.

Test solution—Transfer an accurately weighed quantity of

Capsules, equivalent to about 100 mg of the labeled amount

of Extract, into a 100-mL, round-bottomed flask. Add 2.0

mL of Internal standard solution and 20 mL of diluted hy-

drochloric acid. Attach a condenser, and reflux in a bath at

1008 for 30 minutes. Cool the solution to room temperature,

and adjust by the addition of about 5 mL of 10N sodium

hydroxide to a pH of 8. Extract twice using 50 mL of ether

each time, wash the collected organic phases with 50 mL of

water, and evaporate the organic phase to dryness under va-

cuum. Dissolve the residue with 4 mL of chloroform, and

transfer to a cartridge containing 500 mg of packing L8 that

has been conditioned with a 2-column volume of n-hexane.

[NOTE—A suitable cartridge is Chromabond NH2, manufac-

tured by Macheray Nagel, or equivalent.] Collect the eluate.

Elute twice with a 1-column volume of a mixture of chloro-

form and isopropanol (2 : 1). Combine the eluates, and eva-

porate to dryness. Dissolve the residue in 10 mL of

chloroform. Evaporate about 500 mL of this solution to dry-
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ness under a stream of nitrogen. Dissolve the residue with

80 mL ofDerivatizing solution and 20 mL of pyridine. Allow

to stand for not less than 10 minutes at room temperature.

Procedure—Proceed as directed in Pygeum Extract. Sep-

arately calculate the content, in mg, of campesterol, stigmas-

terol, and b-sitosterol, respectively in the portion of Cap-

sules taken by the formula:

2C(RU /RS),

in which C is the concentration of b-sitosterol, in mg per

mL, in the Standard solution; W is the weight, in mg, of

the Extract taken to prepare the Test solution; RU is the ratio

of the appropriate sterol peak to the internal standard in the

chromatogram of the Test solution; and RS is the ratio of the

b-sitosterol peak to the 5a-cholestane internal standard in

the chromatogram of the Standard solution. Calculate the

total content of sterols, in mg, by adding the individual con-

tents.

Content of docosyl ferulate—

Solution A, Solution B, Mobile phase, and Chromato-

graphic system—Proceed as directed for the Content of doc-

osyl ferulate in Pygeum Extract.

Standard solution—Dissolve an accurately weighed

quantity of USP Docosyl Ferulate RS with chloroform,

and dilute quantitatively, and stepwise if necessary, with

acetonitrile to obtain a solution having a known concentra-

tion of about 0.01 mg per mL. Filter with a 0.45-mm mem-

brane or finer porosity.

Test solution—Accurately weigh the contents of not fewer

than 20 Capsules, and transfer an accurately weighed quan-

tity of the material, equivalent to 0.2 mg of the labeled

amount of docosyl ferulate, to a 50-mL beaker. Add 5 mL

of chloroform, and dissolve in an ultrasonic bath. Transfer to

a 20-mL volumetric flask with the aid of not more than 2 mL

of chloroform. Dilute with acetonitrile to volume, and mix.

Filter through a 0.45-mm membrane or finer porosity.

Procedure—Proceed as directed for the Procedure under

Content of docosyl ferulate in Pygeum Extract, except to in-

ject about 30 mL into the chromatograph. Calculate the con-

tent of docosyl ferulate, in mg, in the portion of Capsules

taken by the formula:

20C(rU / rS),

in which the terms are as defined therein.&1S (USP28)

BRIEFING

Excipients, USP and NF Excipients, Listed by Category, NF
22 page 2809, page 3168 of the First Supplement, and page 587 of
PF 30(2) [Mar.–Apr. 2003]. The proposed revisions complement
the following proposed new monographs that appear elsewhere
in this number of PF: Palmitic Acid and Maltol.

(EMC) RTS—40947-1; 40951-1

Change to read:

Acidifying Agent
Acetic Acid
Acetic Acid, Glacial
Citric Acid

~

Citric Acid, Anhydrous~NF23

~

Citric Acid Monohydrate~NF23

Fumaric Acid
Hydrochloric Acid
Hydrochloric Acid, Diluted
Malic Acid
Nitric Acid
Phosphoric Acid
Phosphoric Acid, Diluted
Propionic Acid
Sulfuric Acid
Tartaric Acid
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Change to read:

Antifoaming Agent
Dimethicone

&Palmitic Acid&1S (NF23)

Simethicone

Change to read:

Antimicrobial Preservative
Benzalkonium Chloride
Benzalkonium Chloride Solution
Benzethonium Chloride
Benzoic Acid
Benzyl Alcohol
Butylparaben
~

Cetrimonium Bromide~NF22

Cetylpyridinium Chloride
Chlorobutanol
Chlorocresol
Cresol
Ethylparaben
Methylparaben
Methylparaben Sodium
Phenol

&2-Phenoxyethanol&2S (NF22)

Phenylethyl Alcohol
Phenylmercuric Acetate
Phenylmercuric Nitrate
Potassium Benzoate
Potassium Sorbate
Propylparaben
Propylparaben Sodium
Sodium Benzoate
Sodium Dehydroacetate
Sodium Propionate
Sorbic Acid
Thimerosal
Thymol

Change to read:

Antioxidant
Ascorbic Acid
Ascorbyl Palmitate
Butylated Hydroxyanisole
Butylated Hydroxytoluene
Hypophosphorous Acid
Monothioglycerol
Potassium Metabisulfite
Propyl Gallate
Sodium Formaldehyde Sulfoxylate
Sodium Metabisulfite

~

Sodium Sulfite~NF23

Sodium Thiosulfate
Sulfur Dioxide
Tocopherol
Tocopherols Excipient

Change to read:

Buffering Agent
Acetic Acid

~

Adipic Acid~NF23

Ammonium Carbonate
Ammonium Phosphate
Boric Acid
Citric Acid

~

Citric Acid, Anhydrous~NF23

~

Citric Acid Monohydrate~NF23

Lactic Acid
Phosphoric Acid
Potassium Citrate
Potassium Metaphosphate
Potassium Phosphate, Monobasic
Sodium Acetate
Sodium Citrate
Sodium Lactate Solution
Sodium Phosphate, Dibasic
Sodium Phosphate, Monobasic

~

Succinic Acid~NF23

Change to read:

Coating Agent

&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

Carboxymethylcellulose, Sodium
Cellacefate (formerly Cellulose Acetate Phthalate)
Cellulose Acetate
Cellulose Acetate Butyrate

~

Cellaburate~NF23

Cellulose Acetate Phthalate (see Cellacefate)

&Copovidone&2S (NF22)

&Corn Syrup Solids&2S (NF22)

Ethylcellulose
Ethylcellulose Aqueous Dispersion
Gelatin
Glaze, Pharmaceutical
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22

Hydroxypropyl Methylcellulose Phthalate (see Hypromellose
Phthalate)

~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

&Hypromellose Acetate Succinate&2S (NF22)

Hypromellose Phthalate (formerly Hydroxypropyl Methylcellu-
lose Phthalate)

Methacrylic Acid Copolymer
Methacrylic Acid Copolymer Dispersion
Methylcellulose

Polyethylene Glycol
Polyvinyl Acetate Phthalate
Shellac

&Starch, Pregelatinized Modified&2S (NF22)

Sucrose
Titanium Dioxide
Wax, Carnauba
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Wax, Microcrystalline
Zein

Change to read:

Emollient
Alkyl (C12-15) Benzoate
&Hydrogenated Soybean Oil&1S (NF22)

Change to read:

Emulsifying and/or Solubilizing Agent
Acacia
Cholesterol
Diethanolamine (Adjunct)
&Diethylene Glycol Stearates&1S (NF22)
&Ethylene Glycol Stearates&1S (NF22)
~

Glyceryl Distearate~NF22
~

Glyceryl Monolinoleate~NF22
~

Glyceryl Monooleate~NF22

Glyceryl Monostearate
Lanolin Alcohols
Lecithin
Mono- and Di-glycerides
Monoethanolamine (Adjunct)
Oleic Acid (Adjunct)
Oleyl Alcohol (Stabilizer)
Poloxamer
Polyoxyethylene 50 Stearate
Polyoxyl 10 Oleyl Ether
Polyoxyl 20 Cetostearyl Ether
Polyoxyl 35 Castor Oil
Polyoxyl 40 Hydrogenated Castor Oil
Polyoxyl 40 Stearate
&Polyoxyl Lauryl Ether&1S (NF22)
&Polyoxyl Stearyl Ether&1S (NF22)

Polysorbate 20
Polysorbate 40
Polysorbate 60
Polysorbate 80
Propylene Glycol Monostearate
&Sodium Cetostearyl Sulfate&1S (NF22)

Sodium Lauryl Sulfate
Sodium Stearate
Sorbitan Monolaurate
Sorbitan Monooleate
Sorbitan Monopalmitate
Sorbitan Monostearate
Stearic Acid
Trolamine
Wax, Emulsifying

Change to read:

Flavors and Perfumes
Anethole
Benzaldehyde
Ethyl Vanillin

&Maltol&1S (NF23)

Menthol
Methyl Salicylate
Monosodium Glutamate
Peppermint
Peppermint Oil
Peppermint Spirit
Rose Oil
Rose Water, Stronger

Thymol
Vanillin

Change to read:

Humectant

&Corn Syrup Solids&2S (NF22)

Glycerin
Hexylene Glycol
Propylene Glycol
Sorbitol

&Sorbitol, Anhydrized Liquid&2S (NF22)

Change to read:

Ointment Base
Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&2S (NF22)

Diethylene Glycol Monoethyl Ether

&Lauroyl Macrogolglycerides&2S (NF22)

Lineoyl Macrogolglycerides

&Lineoyl Polyoxylglycerides&2S (NF22)

Lanolin
Ointment, Hydrophilic
Ointment, White
Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&2S (NF22)

Ointment, Yellow
Polyethylene Glycol Ointment
Petrolatum
Petrolatum, Hydrophilic
Petrolatum, White
Rose Water Ointment
Squalane
Stearoyl Macrogolglycerides

&Stearoyl Polyoxylglycerides&2S (NF22)

Vegetable Oil, Hydrogenated, Type II

Change to read:

Plasticizer
Acetyltributyl Citrate
Acetyltriethyl Citrate
Castor Oil
Diacetylated Monoglycerides
Dibutyl Sebacate
Diethyl Phthalate
Glycerin
Polyethylene Glycol
Propylene Glycol

&Sorbitol, Anhydrized Liquid&2S (NF22)

Triacetin
Tributyl Citrate
Triethyl Citrate
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Change to read:

Polymer Membrane
Cellulose Acetate
Cellulose Acetate Butyrate

~

Cellaburate~NF23

Change to read:

Sequestering Agent
Beta Cyclodextrin (see Betadex)
Betadex (formerly Beta Cyclodextrin)

~

Sodium Tartrate~NF23

Change to read:

Solvent
Acetone
Alcohol
Alcohol, Diluted
Amylene Hydrate
Benzyl Benzoate
Butyl Alcohol
Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&2S (NF22)

Corn Oil
Cottonseed Oil
Diethylene Glycol Monoethyl Ether
Ethyl Acetate
Glycerin
Hexylene Glycol
Isopropyl Alcohol

&Lauroyl Macrogolglycerides&2S (NF22)

Lineoyl Macrogolglycerides

&Lineoyl Polyoxylglycerides&2S (NF22)

Methyl Alcohol
Methylene Chloride
Methyl Isobutyl Ketone
Mineral Oil
Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&2S (NF22)

Peanut Oil
Polyethylene Glycol
Propylene Glycol
Sesame Oil
Stearoyl Macrogolglycerides

&Stearoyl Polyoxylglycerides&2S (NF22)

Water for Injection
Water for Injection, Sterile
Water for Irrigation, Sterile
Water, Purified

Change to read:

Suspending and/or Viscosity-increasing Agent
Acacia
Agar
Alginic Acid
Aluminum Monostearate
Attapulgite, Activated
Attapulgite, Colloidal Activated

Bentonite
Bentonite, Purified
Bentonite Magma
Carbomer 910
Carbomer 934
Carbomer 934P
Carbomer 940
Carbomer 941
Carbomer 1342

&Carbomer Homopolymer&2S (NF22)

Carboxymethylcellulose Calcium
Carboxymethylcellulose Sodium

Carboxymethylcellulose Sodium 12
Carrageenan
Cellulose, Microcrystalline, and Carboxymethylcellulose
Sodium

&Corn Syrup Solids&2S (NF22)

Dextrin
Gelatin
&Gellan Gum&1S (NF22)

Guar Gum
Hydroxyethyl Cellulose
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22
~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

Magnesium Aluminum Silicate
Methylcellulose
Pectin
Polyethylene Oxide
Polyvinyl Alcohol
Povidone
Propylene Glycol Alginate
Silicon Dioxide
Silicon Dioxide, Colloidal
Sodium Alginate

~

Starch, Corn~NF23

~

Starch, Potato~NF23
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Tragacanth
Xanthan Gum

Change to read:

Sweetening Agent

~

Acesulfame Potassium~NF23

Aspartame
~

Aspartame Acesulfame~NF22

&Corn Syrup Solids&2S (NF22)

Dextrates
Dextrose
Dextrose Excipient
Fructose

~

Galactose~NF23

&Maltose&2S (NF22)

Mannitol
Saccharin
Saccharin Calcium
Saccharin Sodium
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Sorbitol
Sorbitol Solution
Sucralose
Sucrose
Sugar, Compressible
Sugar, Confectioner’s
Syrup

Change to read:

Tablet Binder
Acacia
Alginic Acid

&Carbomer Homopolymer&2S (NF22)

Carboxymethylcellulose, Sodium
Cellulose, Microcrystalline

&Copovidone&2S (NF22)

&Corn Syrup Solids&2S (NF22)

Dextrin
Ethylcellulose
Gelatin
Glucose, Liquid
Guar Gum
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22
~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

&Hypromellose Acetate Succinate&2S (NF22)

&Maltose&2S (NF22)

Methylcellulose
Polyethylene Oxide
Povidone

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&2S (NF22)
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Syrup

Change to read:

Tablet and/or Capsule Diluent
Calcium Carbonate
Calcium Phosphate, Dibasic
Calcium Phosphate, Tribasic
Calcium Sulfate
Cellulose, Microcrystalline
Cellulose, Powdered

&Corn Syrup Solids&2S (NF22)

Dextrates
Dextrin
Dextrose Excipient
Fructose
Kaolin
Lactitol
Lactose

&Maltose&2S (NF22)

Mannitol
Sorbitol
Starch

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&2S (NF22)
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Sucrose
Sugar, Compressible
Sugar, Confectioner’s

Change to read:

Tablet Disintegrant
Alginic Acid
Cellulose, Microcrystalline
Croscarmellose Sodium
Crospovidone

&Maltose&2S (NF22)

Polacrilin Potassium
Sodium Starch Glycolate
Starch

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&2S (NF22)
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Change to read:

Tonicity Agent

&Corn Syrup Solids&2S (NF22)

Dextrose
Glycerin
Mannitol
Potassium Chloride
Sodium Chloride

Change to read:

Vehicle

FLAVORED AND/OR SWEETENED

Aromatic Elixir
Benzaldehyde Elixir, Compound

&Corn Syrup Solids&2S (NF22)

Peppermint Water
Sorbitol Solution
Syrup
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OLEAGINOUS

Alkyl (C12-15) Benzoate
Almond Oil
Corn Oil
Cottonseed Oil
Ethyl Oleate
Isopropyl Myristate
Isopropyl Palmitate
Mineral Oil
Mineral Oil, Light
Octyldodecanol
Olive Oil
Peanut Oil
Safflower Oil
Sesame Oil
Soybean Oil
Squalane

SOLID CARRIER

Sugar Spheres

STERILE

Sodium Chloride Injection, Bacteriostatic
Water for Injection, Bacteriostatic

MONOGRAPHS (NF)

BRIEFING

Ammonium Sulfate, NF 22 page 2822;CandelillaWax, NF 22
page 2836; Low-Substituted Carboxymethylcellulose Sodium,
page 3169 of the First Supplement and page 1095 of PF 29(4)
[July–Aug. 2003];Cetrimonium Bromide, NF 22 page 2848;Hy-
drogenated Cottonseed Oil, NF 22 page 2854; Dibutyl Phtha-
late, page 3170 of the First Supplement; Diethylene Glycol
Stearates, page 3171 of the First Supplement; Ethylene Glycol
Stearates, page 3171 of the First Supplement; Glyceryl Distea-
rate, NF 22 page 2872; Glyceryl Monolinoleate, NF 22 page
2873; Glyceryl Monoleate, NF 22 page 2874; Hymetellose, page
3172 of the First Supplement and page 1100 of PF 29(4) [July–
Aug. 2003]; Maltitol Solution, NF 22 page 2891 and page 3173
of the First Supplement; Polyisobutylene, page 3175 of the First
Supplement; Sodium Cetostearyl Sulfate, page 3177 of the First
Supplement and page 1122 of PF 29(4) [July–Aug. 2003]; Triba-
sic Sodium Phosphate, NF 22 page 2932; Sorbitol, NF 22 page
2937 and page 3178 of the First Supplement; Sorbitol Solution,
USP 27 page 1715, page of 3083 of the First Supplement, and page
1078 of PF 29(4) [July–Aug. 2003]; Noncrystallizing Sorbitol
Solution, NF 22 page 2938 and page 3180 of the First Supplement;
Hydrogenated Soybean Oil, page 3180 of the First Supplement;
andMedium-Chain Triglycerides, page 3181 of the First Supple-
ment.
It is proposed to revise the Packaging and storage requirements

for the above USP–NF excipient monographs in accordance with
the Packaging, Storage, and Distribution Expert Committee’s deci-
sion to consider the storage conditions for excipients on a case-by-
case basis, based on available scientific knowledge and stability

data. Excipients generally recognized as stable may not require
any storage statement or may require a limited storage statement,
as appropriate. In the absence of any significant adverse comment,
it is proposed to implement these revisions via the Fifth Interim
Revision Announcement pertaining to USP 27–NF 22, with an of-
ficial date of October 1, 2004.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-1

Change to read:

Packaging and storage—Preserve in well-closed containers.
Store at room temperature, and avoid excessive heat and freezing.
Protect from moisture.

.No storage requirements specified..5

BRIEFING

Candelilla Wax, NF 22 page 2836—See briefing under Ammo-
nium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-2

Change to read:

Packaging and storage—Preserve in well-closed containers.
Store at room temperature, and avoid excessive heat and freezing.
Protect from moisture.

.No storage requirements specified..5

BRIEFING

Low-Substituted Carboxymethylcellulose Sodium, page
3169 of the First Supplement and page 1095 of PF 29(4) [July–
Aug. 2003]—See briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-14
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Add the following:

.Packaging and storage—Preserve in a tight containers.

Store at up to 258, excursions permitted between 158 and

308. Avoid excessive heat and freezing. Protect from moist-

ure. No storage requirements specified..5

BRIEFING

Cellaburate, page 597 of PF 30(2) [Mar.–Apr. 2004]. It is pro-
posed to adopt Cellaburate as the title of this proposed new mono-
graph. This nomenclature is desirable because it would result in
harmonization with the terminology recommended by a World
Health Organization (WHO) committee for use in pharmacopeias.
There is no USAN at this time, but Cellaburate is an International
Nonproprietary Name (INN) for this excipient.
A monograph on this proposed new NF excipient first appeared

in Pharmacopeial Previews in PF 23(4) [Jul.–Aug. 1997] and, sub-
sequently, under In-Process Revision in PF 23(6) [Nov.–Dec.
1997], and PF 25(2) [Mar.–Apr. 1999] under the name Cellulose
Acetate Butyrate.
Cellaburate is proposed by the Expert Committee on Nomencla-

ture and Labeling to be the title of the monograph for this excipient
monograph, which is proposed for inclusion in USP 28–NF 23, but
with an official date of January 1, 2010, which is 60 months later
than the January 1, 2005 official date of USP 28–NF 23. Use of the
revised name would be permitted as of the January 1, 2005, the
official date of USP 28–NF 23, but use of the name Cellaburate
would not become mandatory until January 1, 2010. The 60-month
extension will provide the time deemed necessary for labeling
changes to be made for the article and the numerous preparations
in which it is an ingredient, and for practitioners, consumers, and
regulatory agencies to become familiar with the terminology.

(NL: C. Barnstein) RTS—41135-1

Add the following:

~Cellulose Acetate Butyrate
Cellaburate
.(Title for this new monograph—to become official
January 1, 2010).4

(Graphic formula to come)

Cellulose, acetate butanoate.

Cellulose, acetate butyrate.

Acetylbutyrylcellulose.

Cellulose butyrate acetate.

Cellulose acetate butyrate [9004-36-8].

» Cellulose Acetate Butyrate Cellaburate is a reac-

tion product of cellulose, acetic anhydride or

acetic acid, and butyric acid or butyric anhydride.

It contains not less than 1.0 percent and not more

than 41.0 percent acetyl (C2H3O) groups, by

weight, and not less than 5.0 percent and not more

than 57.3 56.0 percent butyryl (C4H7O) groups,

by weight, calculated on the anhydrous, pre-

viously dried, acid-free basis.

Packaging and storage—Preserve in tight containers.

Labeling—The labeling indicates the nominal percentage

ranges of acetyl and butyryl groups.

USP Reference standards h11i—USP Cellulose Acetate

Butyrate RS. USP Cellaburate RS.

Identification, Infrared Absorption h197Fi—Dissolve 150

mg in 1 mL of acetone. Evenly cast 1 drop of the solution on

a sodium chloride plate. Heat the plate at 1058 for 10 min-

utes.

Water,Method I h921i: not more than 5.0%, a mixture of

methylene chloride and methanol (2 : 1) being used in place

of the methanol solvent.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.
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Limit of free acid—

Indicator solution—Transfer about 0.540 0.675 g of bro-

mocresol purple, accurately weighed, to a 1-L volumetric

flask. Dissolve in 200 25 mL of 0.010 0.10N sodium hydro-

xide, dilute with water to volume, and mix.

Calibration solutions—Pipet 1, 2, 3, and 4 mL of 0.001N

acetic acid VS into four 100-mL volumetric flasks, respec-

tively. Pipet 4 mL of the Indicator solution into each flask

and into an empty 100-mL volumetric flask, and dilute each

flask with water to volume to obtain solutions containing

0.0, 0.60, 1.20, 1.80, and 2.40 mg of acetic acid per mL.

Control solution—Place 96 mL of water in a suitable bot-

tle, add a stirring bar, cap the bottle, and stir for 75 minutes

at room temperature. Pipet 4 mL of Indicator solution into

the bottle, and mix.

Test solution—Transfer about 1 to 2 g of Cellulose Acet-

ate Butyrate, Cellaburate, accurately weighed, to a bottle,

and add 96 mL of water. Add a stirring bar, cap the bottle,

and stir for 75 minutes at room temperature. Pipet 4 mL of

Indicator solution into the bottle, stir to mix, and allow the

solid to settle for 2 minutes.

Calibration—Determine the absorbances of the Calibra-

tion solutions in a 1-cm cell at the wavelength of maximum

absorption of the basic form of bromocresol purple at about

589 nm, with a suitable spectrophotometer, using water as

the blank. The absorbance difference, AS, between the 0.0 mg

per mL solution and the other solutions is expressed by the

formula:

abCS / (606 106),

in which a is the absorptivity of the basic form of bromocre-

sol purple, in mL per cm mole; b is the cell path length, in

cm; CS is the concentration of the acetic acid, in mg per mL;

and 606 106 is the molecular weight of acetic acid in mg per

mole. Plot AS versus CS adheres to Beer’s law over the range

stated under Calibration solutions. Plot AS versus CS (the

concentration of the acetic acid in mg per mL) on linear

graph paper, and draw the straight line best fitting the points

including the origin.

Procedure—Pass 10 mL of the Test solution through a

polytef syringe filter that has been presoaked in isopropyl

alcohol. Determine the absorbance of the filtered Test solu-

tion in a 1-cm cell at about 589 nm on the same spectrophot-

ometer, using water as the blank. In the same manner,

determine the absorbance of the Control solution. Calculate

the percentage of free acid, as acetic acid, in the portion of

Cellulose Acetate Butyrate Cellaburate taken by the formu-

la:

(100CU /WU) / 10,000,

in which 100 is the total volume, in mL, of the Test solution;

CU is the concentration of free acid, calculated as acetic acid,

in mg per mL, based on the absorbance difference between

the Control solution and the Test solution read directly from

the calibration plot; and WU is the weight, in g, of Cellulose

Acetate Butyrate Cellaburate taken to prepare the Test solu-

tion. [NOTE—If the CU value is greater than 2.4 2.8 mg per

mL, reduce the test sample size by half in the Test solution,

and repeat the determination.] Not more than 0.1% is found.

Acetyl and butyryl content—

Internal standard solution—Prepare a solution of isovale-

ric acid in pyridine containing about 4.6 mg per mL, and

store it in a tightly closed container.

Saponification solution—Place 250 mL of n-propyl alco-

hol in a 500-mL volumetric flask, add 65.5 g of potassium

hydroxide, and mix to dissolve. Dilute with n-propyl alco-

hol to volume, and mix.

Acid solution—Place 250 mL of n-propyl alcohol in a

500-mL volumetric flask, add 166 mL of hydrochloric acid,

and mix. Dilute with n-propyl alcohol to volume, and mix.
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Standard preparation—Transfer about 0.20 g of glacial

acetic acid and 0.31 g of butyric acid, each accurately

weighed, to a 50-mL volumetric flask. Dilute with Internal

standard solution to volume, and mix.

Test preparation—Transfer about 0.15 g of Cellulose

Acetate Butyrate, Cellaburate, previously dried at 1058 for

1 hour and accurately weighed, into a 25-mm 6 160-mm

test tube. Pipet 10 mL of Internal standard solution into

the test tube, and dissolve by stirring and heating at 1108

for 30 minutes. While stirring, add 5 mL of Saponification

solution slowly into the tube. Heat at 1108 for 10 minutes.

Cool, and add 5 mL of the Acid solution. Mix on a vortex

mixer, and allow the precipitate to settle.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a 0.53-mm 6 30-m fused silica column bonded

with a 1-mm layer of phase G35, and a split injection system

with a split ratio of about 35 : 1. Helium is used as the carrier

gas flowing at a rate of about 8 mL per minute. The injection

port, column, and detector block temperatures are main-

tained at 2508, 1258, and 2508, respectively. Chromatograph

the Standard preparation, and record the peak responses as

directed for Procedure: the relative retention times are about

0.45 for acetic acid, 0.85 for butyric acid, and 1.00 for iso-

valeric acid; the tailing factor for the butyric acid peak is not

more than 1.5; and the relative standard deviation for repli-

cate injections is not more than 3.0%.

Calibration—Inject about 1 mL of the Standard prepara-

tion into the chromatograph, and record the chromatogram

as directed for Procedure. Repeat two more times. Calculate

the average unit weight response, FSA, of acetic acid per 10

mL of the Internal standard solution by the formula:

(10/50) qRA /RSA,

in which 10/50 is the volume ratio of the Internal standard

solution in the Test preparation and in the Standard pre-

paration; qRA is the weight, in g, of acetic acid in the Stan-

dard preparation; and RSA is the average peak response ratio

of acetic acid and isovaleric acid. Similarly, calculate the

average unit weight response, FSB, of butyric acid per 10

mL of the Internal standard solution by the formula:

(10/50) qRB /RSB,

in which 10/50 is the volume ratio of the Internal standard

solution in the Test preparation and in the Standard pre-

paration; qRB is the weight, in g, of butyric acid in the Stan-

dard preparation; and RSB is the average peak response ratio

of butyric acid and isovaleric acid.

Procedure—Inject about 1 mL of the upper clear solution

from the Test preparation into the chromatograph, record

the chromatogram, and measure the peak area responses.

Calculate the percentage of acetyl in the portion of Cellulose

Acetate Butyrate Cellaburate taken by the formula:

(43/60)(100) RUAFSA /WU,

in which 43/60 is the ratio of the formula weights of acetyl

and acetic acid; RUA is the peak area response ratio of acetic

acid and isovaleric acid in the Test preparation; FSA is as de-

fined under Calibration; and WU is the weight, in g, of Cel-

lulose Acetate Butyrate Cellaburate taken to prepare the Test

preparation. Similarly, calculate the percentage of butyryl

in the portion of Cellulose Acetate Butyrate Cellaburate ta-

ken by the formula:

(71/88)(100)RUBFSB /WU,
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in which 71/88 is the ratio of the formula weights of butyryl

and butyric acid; RUB is the peak area response ratio of bu-

tyric acid and isovaleric acid in the Test preparation; FSB is

as defined under Calibration; and WU is the weight, in g, of

Cellulose Acetate Butyrate Cellaburate taken to prepare the

Test preparation.~NF23

BRIEFING

Cetrimonium Bromide, NF 22 page 2848—See briefing under
Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-3

Change to read:

Packaging and storage—Preserve in well-closed containers.
Store at room temperature, and avoid excessive heat and freezing.
Protect from moisture.

.No storage requirements specified..5

BRIEFING

Cetyl Alcohol, NF 22 page 2849. On the basis of comments re-
ceived, it is proposed to revise the System suitability solution in the
Assay to use dehydrated alcohol instead of alcohol to be consistent
with the use of dehydrated alcohol in the Assay preparation.

(EMC: C. Sheehan) RTS—41133-1

Change to read:

Assay—

System suitability solution—Dissolve accurately weighed quan-
tities of USP Cetyl Alcohol RS and USP Stearyl Alcohol RS in

&dehydrated&1S (NF23)

alcohol to obtain a solution having known concentrations of about
9 mg per mL and 1 mg per mL, respectively.

Assay preparation—Dissolve 100 mg of Cetyl Alcohol in 10.0
mL of dehydrated alcohol, and mix.

Chromatographic system (see Chromatography h621i)—The
gas chromatograph is equipped with a flame-ionization detector
and a 3-mm 6 2-m column packed with 10% liquid phase G2
on support S1A. The carrier gas is helium. The column temperature
is maintained at about 2058, the injection port at about 2758, and
the detector at about 2508. Chromatograph the System suitability
solution, and record the peak responses as directed for Procedure:
the resolution, R, between cetyl alcohol and stearyl alcohol is not
less than 4.0; and the relative standard deviation for replicate injec-
tions is not more than 1.5%.

Procedure—Inject about 2 mL of the Assay preparation into the
chromatograph, record the chromatogram, and measure the areas
for the major peaks. Calculate the percentage of C16H34O in the por-
tion of Cetyl Alcohol taken by the formula:

100(rU / rs),

in which rU is the peak area for cetyl alcohol obtained from the
Assay preparation; and rs is the sum of the areas of all the peaks
except the solvent peak.

BRIEFING

Copovidone, page 1097 of PF 29(4) [July–Aug. 2003];Hypro-
mellose Acetate Succinate, page 1102 of PF 29(4) [July–Aug.
2003];Maltose, page 1113 of PF 29(4) [July–Aug. 2003]; Phenol-
sulfonphthalein, page 2018 of PF 29(6) [Nov.–Dec. 2003];Anhy-
drized Liquid Sorbitol, page 1128 of PF 29(4) [July–Aug. 2003];
Modified Starch, page 1132 of PF 29(4) [July–Aug. 2003]; Preg-
elatinized Starch, NF 22 page 2939, page 3181 of the First Sup-
plement, and page 1601 of PF 29(5) [Sept.–Oct. 2003];
Pregelatinized Modified Starch, page 1133 of PF 29(4) [July–
Aug. 2003]; Tapioca Starch, NF 22 page 2940, page 3181 of
the First Supplement, and page 1134 of PF 29(4) [July–Aug.
2003]. It is proposed to revise the Packaging and storage require-
ments for the above excipients in accordance with the Packaging,
Storage, and Distribution Expert Committee’s decision to consider
the storage conditions for excipients on a case-by-case basis, based
on available scientific knowledge and stability data. Excipients
generally recognized as stable may not require a storage statement
or may require a limited storage statement, as appropriate.

The revision of the Packaging and storage requirement for
Pregelatinized Modified Starch is covered by a cross-reference to
Modified Starch in the section Other requirements under Pregela-
tinized Modified Starch.

In addition, on the basis of comments received and for further
clarification, it is proposed to revise the monograph for Copovi-
done to include a starch indicator solution in the test for Limit of
monomers as a more accurate means of endpoint determination.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40873-1
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Add the following:

&Copovidone

(C6H9NO)n + (C4H6O2)m

Acetic acid ethenyl ester polymer with 1-ethenyl-2-pyrroli-

done.

1-Vinyl-2-pyrrolidone polymer with vinyl acetate

[25086-89-9].

» Copovidone is a copolymer of 1-vinyl-2-pyrro-

lidone and vinyl acetate in the mass proportion of

3 : 2. The nominal K-value of Copovidone as sta-

ted in the labeling is not less than 90.0 percent and

not more than 110.0 percent.

Packaging and storage—Preserve in tight containers. pro-

tected from moisture. Store at 258, excursion permitted up to

408. No storage requirements specified.

Labeling—Label it to indicate its nominal K-value.

USP Reference standards h11i—USP Copovidone RS.

Clarity and color of solution—Dissolve 1.0 g in 10 mL of

water: the solution is clear or slightly opalescent and color-

less to pale yellow or pale red.

Identification—

A: Infrared Absorption h197Ki.

B: To 5 mL of a solution (1 in 50) add a few drops of

iodine TS: a deep red color is produced.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 5.0% of its weight.

Residue on ignition h281i: not more than 0.1%.

Limit of aldehydes—

Phosphate buffer—Transfer 8.7 g of monobasic potas-

sium phosphate to a 500-mL volumetric flask, and dissolve

in 400 mL of water. Adjust, if necessary, with 1N potassium

hydroxide to a pH of 9.0, dilute with water to volume, and

mix.

Aldehyde dehydrogenase solution—Transfer a quantity of

lyophilized aldehyde dehydrogenase equivalent to 70 units

to a glass vial, dissolve in 10.0 mL of water, and mix.

[NOTE—This solution is stable for 8 hours at 48.]

NAD solution—Transfer 40 mg of nicotinamide adenine

dinucleotide to a glass vial, dissolve in 10.0 mL of Phos-

phate buffer, and mix. [NOTE—This solution is stable for 4

weeks at 48.]

Blank solution—Use water.

Standard solution—Transfer about 2 mL of water at 48 to

a glass weighing bottle, and weigh accurately. Add about

100 mg of freshly distilled acetaldehyde, and weigh accu-

rately. Transfer this solution to a 100-mL volumetric flask.

Rinse the weighing bottle with several portions of water at

48, and transfer each rinsing to the 100-mL volumetric flask.

Dilute the solution in the 100-mL volumetric flask with

water at 48 to volume. Store at 48 for about 20 hours. Pipet

1 mL of this solution into a 100-mL volumetric flask, dilute

with Phosphate buffer to volume, and mix.

Test solution—Transfer about 1 g of Copovidone, accu-

rately weighed, to a 100-mL volumetric flask, dissolve in

50 mL of Phosphate buffer, dilute with Phosphate buffer

to volume, and mix. Insert a stopper into the flask, heat at

608 for 1 hour, and cool to room temperature.
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Procedure—Pipet 0.5 mL each of the Standard solution,

the Test solution, and the Blank solution into separate 1-cm

cells. Add 2.5 mL of Phosphate buffer and 0.2 mL of NAD

solution to each cell. Cover the cells to exclude oxygen. Mix

by inversion, and allow to stand for 2 to 3 minutes at

22+ 28. Determine the absorbances of the solutions at a

wavelength of 340 nm. Add 0.05 mL of Aldehyde dehydro-

genase solution to each cell. Cover the cells to exclude oxy-

gen. Mix by inversion, and allow to stand for 5 minutes at

22+ 28. Determine the absorbances of the solutions at a

wavelength of 340 nm. Calculate the percentage of alde-

hydes, expressed as acetaldehyde, in the portion of Copovi-

done taken by the formula:

in which C is the concentration, in mg per mL, of acetalde-

hyde in the Standard solution; W is the weight, in g, calcu-

lated on the dried basis, of Copovidone taken to prepare the

Test solution; AU1, AS1, and AB1 are the absorbances of the

solutions obtained from the Test solution, the Standard so-

lution, and the Blank solution, respectively, before the addi-

tion of the Aldehyde dehydrogenase solution; and AU2, AS2,

and AB2 are the absorbances of the solutions obtained from

the Test solution, the Standard solution, and the Blank solu-

tion, respectively, after addition of the Aldehyde dehydro-

genase solution: not more than 0.05% is found.

Limit of hydrazine—

Standard solution—Dissolve an accurately weighed

quantity quantities of salicylaldazine and salicylaldehyde

in toluene, and dilute quantitatively, and stepwise if neces-

sary, with toluene to obtain a solution having a known con-

centrations of 9 mg per mL and 10 mg per mL, respectively.

Test solution—Transfer the equivalent of 2.5 g of dried

Copovidone, accurately weighed, to a 50-mL centrifuge

tube, add 25 mL of water, and mix to dissolve. Add 500

mL of a 1 in 20 solution of salicylaldehyde in methanol, ad-

just the solution with 0.25N sulfuric acid to a pH of about 2,

swirl, and heat in a water bath at 608 for 15 minutes. Allow

to cool, add 2.0 mL of toluene, insert a stopper in the tube,

shake vigorously for 2 minutes, and centrifuge. Use the

clear upper toluene layer as the Test solution.

Procedure—Separately apply 10 mL of the Test solution

and the Standard solution to a suitable thin-layer chromato-

graphic plate (see Chromatography h621i) coated with a

0.25-mm layer of dimethylsilanized chromatographic silica

gel mixture. Allow the spots to dry, and develop the chro-

matogram in a solvent system consisting of a mixture of

methanol and water (2 : 1) acetonitrile and water (85 : 15)

until the solvent front has moved about three-fourths of

the length of the plate. Remove the plate from the develop-

ing chamber, mark the solvent front, and allow the solvent to

evaporate. Locate the spots on the plate by examination un-

der UV light at a wavelength of 365 nm: salicylaldazine ap-

pears as a fluorescent spot having an RF value of about 0.3,

0.6 to 0.7, and the fluorescence of any salicylaldazine spot

from the Test solution is not more intense than that produced

by the spot obtained from the Standard solution: not more

than 1 mg per g is found.

Limit of peroxides—

Copovidone solution—Transfer the equivalent of 2.0 g of

dried Copovidone, accurately weighed, to a 50-mL volu-

metric flask, dissolve in and dilute with water to volume,

and mix.

Test solution—Transfer 25.0 mL of Copovidone solution

to a 50-mL beaker, add 2 mL of titanium trichloride–sulfuric

acid TS, and mix. Allow to stand for 30 minutes at room

temperature.
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Blank solution—Transfer 25.0 mL of Copovidone solu-

tion to a 50-mL beaker, add 2 mL of 13% sulfuric acid,

and mix.

Procedure—Determine the absorbance of the Test solu-

tion in a 1-cm cell at the wavelength of maximum absor-

bance at about 405 nm, with a suitable spectrophotometer,

using the Blank solution as the blank: the absorbance is not

more than 0.35 (corresponding to not more than 0.04%, ex-

pressed as hydrogen peroxide).

Limit of monomers—Dissolve the equivalent of 5.0 g of

dried Copovidone in 20 mL of methanol, and slowly add

20.0 mL of iodobromide TS. Allow to stand for 30 minutes,

protected from light, with repeated shaking. Add 5 mL of

potassium iodide solution (1 in 10), and titrate the liberated

iodine with 0.1N sodium thiosulfate VS until the solution is

yellow. Continue the titration dropwise until the solution is

colorless, adding 3 mL of starch TS as the endpoint is ap-

proached. Perform a blank determination (see Residual Ti-

trations under Titrimetry h541i): the difference between the

volumes of 0.1 N sodium thiosulfate consumed in the blank

and the specimen titrations is not more than 0.9 mL, corre-

sponding to not more than 0.1% of monomers calculated as

vinylpyrrolidone.

K-value—Transfer an accurately weighed quantity of un-

dried Copovidone, equivalent to about 1.0 g on the dried ba-

sis, to a 100-mL volumetric flask, dissolve in and dilute with

water to volume, and mix. Allow to stand for 1 hour. Deter-

mine the viscosity, using a capillary-tube viscosimeter (see

Viscosity h911i), of this solution at 25+ 0.28. Calculate the

K-value of Copovidone by the formula:

in which c is the weight, in g, on the dried basis, of the speci-

men tested in each 100.0 mL of solution, and z is the visc-

osity of the test solution relative to that of water: the K-value

is not less than 90.0% and not more than 110.0% of the K-

value stated on the label.

Content of copolymerized vinyl acetate—Determine the

saponification value as directed for Saponification Value un-

der Fats and Fixed Oils h401i. Calculate the percentage of

copolymerized vinyl acetate in the Copovidone taken by the

formula:

0.1(86.09/56.11)(S),

in which 86.09 and 56.11 are the molecular weights of vinyl

acetate and potassium hydroxide, respectively, and S is the

saponification value: not less than 35.3% and not more than

41.4% of the copolymerized vinyl acetate component, cal-

culated on the dried basis, is found.

Nitrogen, Method II h461i—Proceed as directed using

about 0.1 g of Copovidone, accurately weighed. In the pro-

cedure, use 5 g of a powdered mixture of potassium sulfate,

cupric sulfate, and titanium dioxide (33 : 1 : 1) instead of po-

tassium sulfate and cupric sulfate (10 : 1), omit the use of

hydrogen peroxide, and heat until the solution has a clear,

yellow-green color and the sides of the flask are free from

carbonaceous material. Then heat for a further 45 minutes,

add 20 mL of water, instead of 70 mL, after the second heat-

ing, and use bromocresol green–methyl red TS instead of

methyl red–methylene blue TS. Titrate the distillate with

0.05 N sulfuric acid VS until the color of the solution

changes from green through pale grayish blue to pale gray-

ish red-purple: the nitrogen content, on the dried basis, is not

less than 7.0% and not more than 8.0%.&1S (NF23)
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BRIEFING

Hydrogenated Cottonseed Oil, NF 22 page 2854—See brief-
ing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-4

Change to read:

Packaging and storage—Preserve in tight, light-resistant contain-
ers. Store at room temperature, and avoid excessive heat and freez-
ing. Protect from moisture.

.No storage requirements specified..5

BRIEFING

Dibutyl Phthalate, page 3170 of the First Supplement—See
briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-9

Change to read:

Packaging and storage—Preserve in tight containers. Store at
room temperature, and avoid excessive heat and freezing. Protect
from moisture.

.No storage requirements specified..5

BRIEFING

Diethylene Glycol Stearates, page 3171 of the First Supple-
ment—See briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-10

Change to read:

Packaging and storage—Preserve in tight containers. Store at
room temperature and protect from light, freezing, and excessive
heat.

.No storage requirements specified..5

BRIEFING

Ethylene Glycol Stearates, page 3171 of the First Supple-
ment—See briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-11

Change to read:

Packaging and storage—Preserve in tight containers. Store at
room temperature and protect from light, freezing, and excessive
heat.

.No storage requirements specified..5
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BRIEFING

Glyceryl Distearate, NF 22 page 2872—See briefing under
Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-6

Change to read:

Packaging and storage—Preserve in tight containers. Store at
room temperature. Protect from light, freezing, and excessive heat.

.No storage requirements specified..5

BRIEFING

Glyceryl Monolinoleate, NF 22 page 2873—See briefing under
Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-7

Change to read:

Packaging and storage—Preserve in tight containers. Store at
room temperature. Protect from light, freezing, and excessive heat.

.No storage requirements specified..5

BRIEFING

Glyceryl Monooleate, NF 22 page 2874—See briefing under
Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-8

Change to read:

Packaging and storage—Preserve in tight containers. Store at
room temperature. Protect from light, freezing, and excessive heat.

.No storage requirements specified..5

BRIEFING

Glyceryl Monostearate, NF 22 page 2875. On the basis of
comments received, it is proposed to revise the Hydroxyl value
and the Saponification value because the current specifications
do not reflect the inclusion of material derived from plant sources.
It is also proposed to revise the description statement in the De-
scription and Solubility section in this PF, for the same reason.

(EMC: D. Bempong) RTS—40241-1; 40908-1

Change to read:

Hydroxyl value h401i: between 300

&290&1S (NF23)

and 330.

Change to read:

Saponification value h401i: between 155

&150&1S (NF23)

and 165.

BRIEFING

Hymetellose, page 3172 of the First Supplement and page 1100
of PF 29(4) [July–Aug. 2003]—See briefing under Ammonium
Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-13
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Add the following:

.Packaging and storage—Preserve in well-closed contain-

ers. Store at 258, excursion permitted between 158 and 308.

Avoid excessive heat and freezing. Protect from moisture.

No storage requirements specified..5

BRIEFING

Hypromellose Acetate Succinate, page 1102 of PF 29(4)
[July–Aug. 2003]—See briefing under Copovidone.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40873-7

Add the following:

&Hypromellose Acetate Succinate

Hydroxypropyl methylcellulose acetate succinate.

Cellulose, 2-hydroxypropyl methyl ether, acetate hydrogen

butanedioate.

Cellulose, 2-hydroxypropyl methyl ether, acetate succi-

nate [71138-97-1].

» Hypromellose Acetate Succinate is a mixture of

acetic acid and monosuccinic acid esters of hy-

droxypropyl methylcellulose. When dried at

1058 for 1 hour, it contains not less than 12.0 per-

cent and not more than 28.0 percent of methoxy

groups (–OCH3), not less than 4.0 percent and

not more than 23.0 percent of hydroxypropoxy

groups (–OCH2CHOHCH3), not less than 2.0 per-

cent and not more than 16.0 percent of acetyl

groups (–COCH3), and not less than 4.0 percent

and not more than 28.0 percent of succinoyl

groups (–COC2H4COOH).

Packaging and storage—Preserve in tight containers.

Store at room temperature. Avoid excessive heat and freez-

ing. Protect from moisture. No storage requirements speci-

fied.

Labeling—Label it to indicate its nominal viscosity type.

USP Reference standards h11i—USP Hypromellose Acet-

ate Succinate RS.

Identification, Infrared Absorption h197Ki, on undried

specimen. Infrared Absorption h197Ai—Do not dry speci-

mens. Use a Fourier transform infrared spectrometer fitted

with a suitable accessory for single bounce attenuated total

reflectance (see Spectrophotometry and Light-Scattering

h851i) with a diamond crystal. Acquire a background sin-

gle-beam spectrum with a clean diamond crystal sampling

plate in place. Place the sample on the diamond crystal sam-

pling surface with a microspatula or equivalent. For best re-

sults, the sample should cover the crystal surface under the

pressure point tip. Using the pressure device, apply pressure

to the sample, making sure the sample remains centered un-

der the pressure tip. Acquire a single-beam spectrum of the

sample, and make the necessary corrections for the back-

ground. Release the pressure device, and clear it from the

sample area. Wipe the sample off the crystal and pressure

device tip, and rinse both with acetone. The IR spectrum

so obtained exhibits maxima only at the same wavelengths

as a similarly obtained spectrum of USP Hypromellose

Acetate Succinate RS.
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Viscosity h911i—

Sodium hydroxide solution—Immediately before use, dis-

solve 4.3 g of sodium hydroxide in carbon dioxide-free

water to make 1000 mL.

Procedure—To 2.00 g of Hypromellose Acetate Succi-

nate, previously dried, add Sodium hydroxide solution to

make 100.0 g, insert a stopper into the vessel, and dissolve

by constant shaking for 30 minutes. Adjust the temperature

of the solution to 20+ 0.18, and determine the viscosity in a

suitable viscometer, as directed for Procedure for Cellulose

Derivatives under Viscosity h911i. Its viscosity is not less

than 80% and not more than 120% of that stated on the la-

bel.

Loss on drying h731i—Dry it at 1058 for 1 hour: it loses

not more than 5.0% of its weight.

Residue on ignition h281i: not more than 0.20%, deter-

mined at 600+ 508.

Heavy metals, Method II h231i: 0.001%.

Limit of free succinic acid—Transfer about 1.5 g of Hypro-

mellose Acetate Succinate, previously dried at 1058 for 1

hour and accurately weighed, to a separator, dissolve in

50 mL of a mixture of dehydrated alcohol and dichloro-

methane (3 : 2, v/v), add 75 mL of water with shaking,

and then add 50 mL of hexane and 1 g of sodium chloride.

Shake well, and separate the lower water layer. Extract the

organic layer with 50 mL of water, and combine the wash-

ing and the water layer. Add 3 drops of phenolphthalein TS,

and titrate with 0.1 N sodium hydroxide VS. Perform a

blank determination, and make any necessary correction.

Each mL of 0.1 N sodium hydroxide is equivalent to

5.904 mg of C4H6O4: not more than 1.0% is found.

Limit of free acetic and succinic acids—

Phosphoric acid solution—Transfer 1.0 mL of 1.25M

phosphoric acid into a 50-mL volumetric flask, and dilute

with water to volume.

0.02M Phosphate buffer—Dissolve 5.44 g of monobasic

potassium phosphate in 2 L of water.

Diluent—Adjust 0.02M Phosphate buffer with 1 N so-

dium hydroxide to a pH of 7.5.

Acetic acid stock solution—Add approximately 20 mL of

water to a stoppered, 100-mL volumetric flask, place the

flask on a balance, and tare. Transfer 2.0 mL of the glacial

acetic acid to the flask, and record the weight of the acid

added. Fill the flask with water to volume. Transfer 6.0

mL of this solution into a 100-mL volumetric flask, and di-

lute with water to volume.

Succinic acid stock solution—Accurately weigh about

130 mg of succinic acid into a 100-mL volumetric flask.

Add about 50 mL of water, and swirl the contents until

the succinic acid is fully dissolved. Fill the flask with water

to volume.

Mobile phase—Adjust the 0.02M Phosphate buffer to a

pH of 2.8 by dropwise addition of 6M phosphoric acid. Fil-

ter through a 0.22-mm nylon filter.

Standard solution—Transfer 4.0 mL of the Acetic acid

stock solution into a 25-mL volumetric flask. To the same

flask, transfer 4.0 mL of the Succinic acid stock solution,

dilute with Mobile phase to volume, and mix. Prepare this

solution in duplicate.

Test solution—Accurately weigh about 102 mg of Hypro-

mellose Acetate Succinate into a glass vial. Transfer 4.0 mL

of Diluent to the vial, and stir the content for 2 hours. Then,

transfer 4.0 mL of the Phosphoric acid solution to the same

vial to bring the pH of the Test solution to 3 or less. Invert
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the vial several times to ensure complete mixing, centrifuge,

and use the clear supernatant as a Test solution. Prepare this

solution in duplicate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.6 mm6 15-cm column that contains 5-mm pack-

ing L1. The column temperature is maintained between 208

to 308. The flow rate is about 1 mL per minute, and the run

time is about 15 minutes. Chromatograph the first prepara-

tion of the Standard solution, and record the peak responses

as directed for Procedure: the column efficiency, deter-

mined from the succinic acid peak, is not less than 8000 the-

oretical plates; the tailing of this peak is between 0.9 and

1.5; and the relative standard deviation for six replicate in-

jections is not more than 2.0% for each peak. Chromato-

graph the second preparation of the Standard solution: the

difference in peak areas between the two standard solutions

for both acetic and succinic acid peaks does not exceed 2%.

[NOTE—After each run sequence, the column should be

flushed first by 50% water and 50% acetonitrile for 60 min-

utes and then by 100% methanol for 60 minutes. The col-

umn should be stored in 100% methanol.]

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas corresponding to acetic and succinic acids. Cal-

culate the percentage of free acetic acid, Afree, in the portion

of Hypromellose Acetate Succinate taken by the formula:

0.0768(WA /W)(RUA /RSA),

in which WA is the weight of glacial acetic acid, in mg, used

to prepare the Acetic acid stock solution; W is the weight of

Hypromellose Acetate Succinate, in mg, used to prepare the

Test solution; and RUA and RSA are the peak responses for

acetic acid obtained from the Test solution and the Standard

solution, respectively. Calculate the percentage of free succi-

nic acid, Sfree, in the Hypromellose Acetate Succinate taken

by the formula:

1.28(WS /W)(RUS /RSS),

in which WS is the weight of succinic acid, in mg, used to

prepare the Succinic acid stock solution; RUS and RSS are

the peak responses for succinic acid obtained from the Test

solution and the Standard solution, respectively; andW is as

defined above: the sum of free acetic acid and free succinic

acid found does not exceed 1.0%.

Content of acetyl and succinoyl groups—

Phosphoric acid solution, Acetic acid stock solution, Suc-

cinic acid stock solution, Mobile phase, Standard solution,

and Chromatographic system—Proceed as directed in the

test for Limit of free acetic and succinic acids.

Test solution—Accurately weigh about 12.4 mg of Hypro-

mellose Acetate Succinate into a glass vial. Transfer 4.0 mL

of 1.0N sodium hydroxide to the vial, and stir the solution

for 4 hours. Then, add 4.0 mL of 1.25M phosphoric acid to

the same vial to bring the pH of the solution to 3 or less.

Invert the test sample solution vial several times to ensure

complete mixing, and filter through a 0.22-mm filter. Use

the clear filtrate as the Test solution.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas corresponding to acetic and succinic acids. Cal-

culate the percentage of acetic acid, A, in the portion of Hy-

promellose Acetate Succinate taken by the formula:

0.0768(WA /WU)(RUA /RSA),
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in which WA is the weight of acetic acid, in mg, used to pre-

pare the Acetic acid stock solution; WU is the weight of Hy-

promellose Acetate Succinate, in mg, used to prepare the

Test solution; and RUA and RSA are the peak responses for

acetic acid obtained from the Test solution and the Standard

solution, respectively. Calculate the percentage of acetyl

groups (–COCH3) in the portion of Hydroxypropyl Methyl-

cellulose Acetate Succinate taken by the formula:

0.717(A –Afree),

in which Afree is the percentage of free acetic acid, as deter-

mined in the test for Limit of free acetic and succinic acid;

and A is as defined above. Calculate the percentage of suc-

cinic acid, S, in the portion of Hypromellose Acetate Succi-

nate taken by the formula:

1.28(WS /WU)(RUS /RSS),

in which WS is the weight of succinic acid, in mg, used to

prepare the Succinic acid stock solution; WU is as defined

above; and RUS and RSS are the peak responses for succinic

acid obtained from the Test solution and the Standard solu-

tion, respectively. Calculate the percentage of succinoyl

groups (–COC2H4COOH) in the portion of Hydroxypropyl

Methylcellulose Acetate Succinate taken by the formula:

0.856(S – Sfree),

in which S is as defined above; and Sfree is the percentage of

free succinic acid, as determined in the test for Limit of free

acetic and succinic acids.

Content of methoxy and hydroxypropoxy groups—

[Caution—Hydriodic acid and its reaction byproducts are

highly toxic. Perform all steps in the preparation of the Test

solution and the Standard solution in a properly functioning

hood. Specific safety practices to be followed are to be iden-

tified to the analyst performing this test.]

Hydriodic acid—Use a reagent having a specific gravity

of at least 1.69, equivalent to 55% HI.

Internal standard solution—Transfer about 2.5 g of to-

luene, accurately weighed, to a 100-mL volumetric flask

containing 10 mL of o-xylene, dilute with o-xylene to vo-

lume, and mix.

Standard solution—Into a suitable serum vial weigh about

135 mg of adipic acid and 4.0 mL of Hydriodic acid, pipet 4

mL of Internal standard solution into the vial, and close the

vial securely with a suitable septum stopper. Weigh accu-

rately the vial and contents, add 30 mL of isopropyl iodide

through the septum with a syringe, weigh again, and calcu-

late the weight of isopropyl iodide added, by difference. Si-

milarly, add 90 mL of methyl iodide weigh again, and

calculate the weight of methyl iodide added, by difference.

Shake, and allow the layers to separate.

Test solution—Transfer about 0.065 g of Hypromellose

Acetate Succinate, previously dried at 1058 for 1 hour and

accurately weighed, to a 5-mL thick-walled reaction vial

equipped with a pressure-tight septum-type closure, add

an amount of adipic acid equal to the weight of the test spe-

cimen, and pipet 2 mL of Internal standard solution into the

vial. Cautiously pipet 2 mL of Hydriodic acid into the mix-

ture, immediately cap the vial tightly, and weigh accurately.

Mix the contents of the vial continuously while heating at

1508 for 60 minutes. Allow the vial to cool for about 45

minutes, and weigh again. If the weight loss is greater than

10 mg, discard the mixture, and prepare another Test pre-

paration.
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Chromatographic system—The gas chromatograph is

equipped with a thermal conductivity detector and a 4-mm

6 1.8-m glass column packed with 20% liquid phase G28

on 100- to 120-mesh support SIC that is not silanized. He-

lium is used as the carrier gas, and the temperature of the

column is maintained at 1308. Chromatograph the Standard

solution, and record the peak responses as directed for Pro-

cedure: the relative retention times of methyl iodide, isopro-

pyl iodide, toluene, and o-xylene are approximately 1.0, 2.2,

3.6, and 8.0, respectively; and the resolution, R, between the

toluene and isopropyl iodide peaks is not less than 2.0.

Calibration—Inject about 2 mL of the upper layer of the

Standard solution into the gas chromatograph, and record

the chromatograms. Calculate the relative response factor,

FM, of equal weights of toluene and methyl iodide taken

by the formula:

QM /RSM,

in which QM is the quantity ratio of methyl iodide to toluene

in the Standard solution, and RSM is the peak area ratio of

methyl iodide to toluene obtained from the Standard solu-

tion. Similarly, calculate the relative response factor, FI, of

equal weights of toluene and isopropyl iodide taken by the

formula:

QI /RSI,

in which QI is the quantity ratio of isopropyl iodide to to-

luene in the Standard solution, and RSI is the peak area ratio

of isopropyl iodide to toluene obtained from the Standard

solution.

Procedure—Inject about 2 mL of the upper layer of the

Test solution into the gas chromatograph, and record the

chromatograms. Calculate the percentage of methoxy

groups (–OCH3) in the portion of Hypromellose Acetate

Succinate taken by the formula:

2(31/142)FMRUM(WT /WU),

in which 31/142 is the ratio of the formula weights of the

methoxy group and methyl iodide; FM is defined under Ca-

libration; RUM is the ratio of the area of the methyl iodide

peak to that of the toluene peak obtained from the Test solu-

tion; WT is the weight, in g, of toluene used to prepare the

Internal standard solution; and WU is the weight, in g, of

Hypromellose Acetate Succinate taken to prepare the Test

solution. Similarly, calculate the percentage of hydroxypro-

poxy groups (–OCH2CHOHCH3) in the portion of Hypro-

mellose Acetate Succinate taken by the formula:

2(75/170)FIRUI(WT /WU),

in which 75/170 is the ratio of the formula weights of the

hydroxypropoxy group and isopropyl iodide; FI is defined

under Calibration; RUI is the ratio of the area of the isopro-

pyl iodide peak to that of the toluene peak obtained from the

Test solution; WT is the weight, in g, of toluene used to pre-

pare the Internal standard solution; andWU is the weight, in

g, of Hypromellose Acetate Succinate taken to prepare the

Test solution.

Content of succinoyl groups—Transfer about 1 g of Hy-

promellose Acetate Succinate, previously dried at 1058 for

1 hour and accurately weighed, to a conical flask, dissolve in

50 mL of a mixture of alcohol, acetone, and water (2 : 2 : 1,

v/v), add 2 drops of phenolphthalein TS, and titrate with
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0.1N sodium hydroxide VS. Perform a blank determination,

and make any necessary corrections. Calculate the percen-

tage of succinoyl groups by the formula:

(1.0108V/W) – 1.7120S,

in which V is the volume, in mL, of 0.1N sodium hydroxide

consumed after correction for the blank; W is the weight, in

g, of Hypromellose Acetate Succinate taken; and S is the

percentage of free succinic acid found as directed in the test

for Limit of free succinic acid.

Content of acetyl groups—

Apparatus—Use the apparatus illustrated in Figure 1.

Figure 1: Apparatus for Determination of Content of Acetyl Groups

Internal standard solution—Transfer 1.0 mL of propionic

acid into a 250-mL volumetric flask, and dilute with Diluent

to volume .

Diluent—Use diluted phosphoric acid (1 in 5000).

Standard solution—Transfer about 100 mg of glacial

acetic acid, accurately weighed, into a 100-mL volumetric

flask, and dilute with Diluent to volume. Transfer 15 mL
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of this solution to another 100-mL volumetric flask, add 5.0

mL of the Internal standard solution, and dilute with Dilu-

ent to volume.

Test solution—Transfer about 150 mg of Hypromellose

Acetate Succinate, previously dried at 1058 for 1 hour and

accurately weighed, to decomposition flask D, add 5 mL of

sodium hydroxide TS, dissolve by shaking, and decompose

in a water bath at 608 for 2 hours. After cooling, add 5 mL of

diluted phosphoric acid (1 in 6), and immediately construct

the apparatus as shown in Figure 1. Dip the decomposition

flask and steam generator B in the oil bath at 1558, while

passing nitrogen from nitrogen induction tube H at a rate

of 1 to 2 bubbles per second, continue the distillation at

the same temperature, and collect the distillate in measuring

cylinder G. Take 60 mL of the distillate, wash the inside of

condenser F with 10 mL of water, combine the washing with

the distillate in a 100-mL volumetric flask, add 5.0 mL of

the Internal standard solution, and dilute with water to vo-

lume.

Chromatographic system—The gas chromatograph is

equipped with a flame-ionization detector and a 3-mm 6

2-m glass column packed with 60- to 80-mesh support S2.

The carrier gas is helium, and the temperature of the column

is maintained at 1808. Adjust the flow rate so that the inter-

nal standard peak elutes in about 5 minutes. Chromatograph

the Standard solution, and record the peak responses as di-

rected for Procedure: the elution order is acetic acid, fol-

lowed by the internal standard peak. The resolution, R,

between these peaks is not less than 2.0; and the relative

standard deviation for replicate injections is not more than

2.0% for each of the two peaks.

Procedure—Separately inject equal volumes (about 2 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the ratio, RU, of the

area of the acetic acid peak to the area of the internal stan-

dard peak in the chromatogram obtained from the Test solu-

t ion, and similarly calculate the ratio, RS , in the

chromatogram obtained from the Standard solution. Calcu-

late the percentage of acetyl groups (–COCH3) in the portion

of Hypromellose Acetate Succinate taken by the formula:

(RU /RS)(WS /W) 6 0.156 71.68,

in which WS is the weight, in mg, of glacial acetic acid used

to prepare the Standard solution; W is the weight, in mg, of

the portion of Hypromellose Acetate Succinate taken; and

the other terms are as defined therein.

Content of methoxy and 2-hydroxypropoxy groups—

[Caution—Hydriodic acid and its reaction byproducts are

highly toxic. Perform all steps in the preparation of the Test

solution and the Standard solution in a properly functioning

hood. Specific safety practices to be followed are to be iden-

tified to the analyst performing this test.]

Hydriodic acid—Use a reagent having a specific gravity

of at least 1.69, equivalent to 55% hydrogen iodide.

Solution A—Prepare a mixture of water and methanol

(90 : 10).

Solution B—Prepare a mixture of methanol and water

(85 : 15).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard stock solution—Transfer 2 mL of o-xylene into

a stoppered, 10-mL volumetric flask, place the flask on a

balance, and tare. Add about 200 mL of methyl iodide, insert

the stopper into the flask, and accurately weigh: the weight

of methyl iodide is about 350 mg. Tare the flask again, add
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about 34 mL of isopropyl iodide, and accurately weigh the

flask: the recorded weight of isopropyl iodide is about 50

mg. Dilute with o-xylene to volume, and mix.

Standard solution—Transfer about 85 mg of adipic acid

into an 8-mL vial (or other suitable container), add 2 mL

of Hydriodic acid, and add 2.0 mL of the Standard stock

solution. Shake and allow the phases to separate. Carefully

transfer approximately 1.5 mL of the o-xylene (top) layer to

a small vial, making sure that the bottom aqueous layer is

not disturbed. Transfer 1.0 mL of this solution into a 10-

mL volumetric flask, and dilute with methanol to volume.

[NOTE—This solution is stable for 8 hours at 58.]

Test solution—Accurately weigh about 65 mg of Hypro-

mellose Acetate Succinate into a 5-mL reaction vial, add 2.0

mL of o-xylene and about 100 mg of adipic acid. Add 2.0

mL of Hydriodic acid, and close the vial tightly with a cap.

[Caution—Use a cap that has a top safety relief valve, such

as a Minniert valve, to prevent accidental explosion of the

vial under high pressure when heated.] Weigh the vial be-

fore heating, and place the vial into a heating block at 1508.

Shake the vial after 5 minutes and after 30 minutes of heat-

ing. Remove the vial from the heating block after 1 hour of

heating, and cool. Weigh the vial. If the weight loss is great-

er than 10 mg, discard the mixture, and prepare another re-

action solution. Carefully transfer approximately 1.5 mL of

the top o-xylene layer into a small glass vial, making sure

that the bottom aqueous layer is not disturbed. Transfer

1.0 ml of this solution into a 10-mL volumetric flask, and

dilute with methanol to volume. [NOTE—This solution is

stable for 8 hours at 58.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6 mm6 15-cm column that contains 5-mm pack-

ing L1. The column temperature is maintained at 308. The

flow rate is about 1 mL per minute. The chromatograph is

programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 70 30 equilibration

0–8 70?40 30?60 linear gradient

8–10 40?15 60?85 linear gradient

10–17 15 85 isocratic

[NOTE—These gradient elution times are established on an

HPLC system with a dwell volume of approximately 2.0

mL. The injection time can be adjusted relative to the start

of a run to accommodate the change in dwell volume from

one HPLC system to another to achieve the separation

described.] Chromatograph the Standard solution, and re-

cord the peak responses as directed for Procedure: the col-

umn efficiency, determined from the methyl iodide peak, is

not less than 10,000 theoretical plates; the tailing factor of

this peak is between 0.9 and 1.5; and the relative standard

deviation for replicate injections is not more than 2.0% for

each peak.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas corresponding to methyl iodide and isopropyl io-

dide. Calculate the percentage of methoxy groups (–OCH3)

in the portion of Hypromellose Acetate Succinate taken by

the formula:

4.38(WM /W)(RUM /RSM),

in which WM is the weight of methyl iodide, in mg, used to

prepare the Standard stock solution; W is the weight of Hy-

promellose Acetate Succinate, in mg, used to prepare the

Test solution; and RUM and RSM are the peak responses for
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methyl iodide obtained from the Test solution and the Stan-

dard solution, respectively. Calculate the percentage of 2-

hydroxypropoxy groups (–OCH2CHOHCH3) in the portion

of Hypromellose Acetate Succinate taken by the formula:

8.84(WI /W)(RUI /RSI),

in whichWI is the weight of isopropyl iodide, in mg, used to

prepare the Standard stock solution; RUI and RSI are the peak

responses for methyl iodide obtained from the Test solution

and the Standard solution,respectively; and W is as defined

above.&1S (NF23)

BRIEFING

Hypromellose Phthalate, NF 22 page 2879. In accordance with
the implemented name change of the Reference Standard, from
USP Hydroxypropyl Methylcellulose Phthalate RS to USP Hypro-
mellose Phthalate RS, it is proposed to make the corresponding
change in the USP Reference standards h11i section of the mono-
graph.

(EMC: C. Sheehan) RTS—40945-1

Change to read:

USP Reference standards h11i—USP Hydroxypropyl Methylcel-
lulose Phthalate RS.

&USP Hypromellose Phthalate RS.&1S (NF23)

BRIEFING

Maltitol Solution, NF 22 page 2891 and page 3173 of the First
Supplement—See briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-20

Change to read:

Packaging and storage—&Preserve in well-closed containers. Do
not store below 208.&1S (NF22)

.No storage requirements specified..5

BRIEFING

Maltol. Because there is no existing NFmonograph for this pro-
duct, a new monograph, based on the Maltol monograph on page
273 of the Food Chemicals Codex, Fifth Edition, is being pro-
posed.

(EMC: D. Bempong) RTS—40947-1

Add the following:

&Maltol

C6H6O3 126.11

3-Hydroxy-2-methyl-4-pyrone [118-71-8].
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» Maltol contains not less than 99.0 percent of

C6H6O3, calculated on the anhydrous basis.

Packaging and storage—Preserve in tight containers, pro-

tected from light.

USP Reference standards h11i—USP Maltol RS.

Identification—

A: Infrared Absorption h197Ki.

B: Ultraviolet Absorption h197Ui—

Solution: 0.01 mg per mL.

Medium: 0.1N hydrochloric acid.

Melting range, Class 1a h741i: between 1608 and 1648.

Water, Method I h921i: not more than 0.5%.

Residue on ignition h281i: not more than 0.2%, deter-

mined on 1.0 g.

Lead h251i: 10 mg per g.

Heavy metals, Method II h231i: 0.002%.

Assay—

Standard preparation—Dissolve an accurately weighed

quantity of USP Maltol RS in 0.1 N hydrochloric acid,

and dilute quantitatively, and stepwise if necessary, with

0.1 N hydrochloric acid to obtain a solution having a known

concentration of about 0.01 mg per mL.

Assay preparation—Transfer about 50 mg of Maltol, ac-

curately weighed, to a 250-mL volumetric flask, dissolve in

and dilute with 0.1N hydrochloric acid to volume, and mix.

Pipet 5 mL of this solution into a 100-mL volumetric flask,

dilute with 0.1N hydrochloric acid to volume, and mix.

Procedure—With a suitable spectrophotometer, using

0.1 N hydrochloric acid as a blank, concomitantly determine

the absorbances of the Standard preparation and the Assay

preparation at the wavelength of maximum absorbance at

about 274 nm. Calculate the quantity, in mg, of C6H6O3 in the

portion of Maltol taken by the formula:

5000C(AU /AS),

in which C is the concentration, in mg per mL, of USP Mal-

tol RS in the Standard preparation; and AU and AS are the

absorbances obtained from the Assay preparation and the

Standard preparation, respectively.&1S (NF23)

BRIEFING

Maltose, page 1113 of PF 29(4) [July–Aug. 2003]—See brief-
ing under Copovidone.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40873-4

Add the following:

&Maltose

C12H22O11 �H2O 360.31

C12H22O11 342.30

4-O-a-D-Glucopyranosyl-b-D-glucopyranose.
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» Maltose is a sugar. It contains one molecule of

water of hydration or is anhydrous. It contains not

less than 92.0 percent of maltose, calculated on

the anhydrous basis. The amounts of other sugars,

if detected, are not included in the requirements or

the calculated amount under Other Impurities.

Change to read:

Packaging and storage—Preserve in tight containers. Pre-

serve in well-closed containers. Store at room tempera-

ture.&No storage requirements specified.&1S (NF23)

USP Reference standards h11i—USP Maltose Monohy-

drate RS.

Identification—

A: Add 2 to 3 drops of a solution of Maltose (1 in 20) to

5 mL of hot alkaline cupric tartrate TS. A red precipitate is

formed.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that of the

chromatogram of the Standard preparation, as obtained in

the Assay.

pH h791i—Prepare a 1 in 10 solution in carbon dioxide-free

water. For the anhydrous form, it is between 3.7 and 4.7 and

for the monohydrate form, it is between 4.0 and 5.5.

Water, Method I h921i—The anhydrous form contains not

more than 1.5%. The monohydrate form contains not less

than 5.0% and not more than 6.5%.

Residue on ignition h281i: not more than 0.05%, deter-

mined on a 2-g portion, accurately weighed.

Heavy metals,Method I h231i: not more than 5 mg per g.

Dextrin, starch, and sulfite—Dissolve 1.0 g of Maltose in

10 mL of water, and add 1 drop of iodine TS: a yellow color

develops. Then add 1 drop of starch TS to this portion: a

blue color develops.

Assay—

Mobile phase—Use degassed water.

Resolution solution—Dissolve accurately weighed quan-

tities of maltotriose, maltose, and glucose in water, to obtain

a solution having concentrations of about 10 mg of each per

g.

Standard preparation—Dissolve an accurately weighed

quantity of USP Maltose Monohydrate RS in water, to ob-

tain a solution having a concentration of about 10 mg of

each per g. Calculate the exact concentration on the anhy-

drous basis.

Assay preparation—Dissolve about 0.10 g of Maltose, ac-

curately weighed, in water, and dilute with water to about

10 g. Accurately record the final solution weight, and mix

thoroughly.

Chromatographic system (see Chromatography h621i)—

The liquid chromatographic system is equipped with a re-

fractive index detector maintained at a constant temperature

of about 408, and a 7.8-mm 6 30-cm column that contains

packing L54 L## (See Chromatography h621i). The col-

umn temperature is maintained at about 808, controlled to

within +28. Chromatograph the Resolution solution, and

record the peak responses as directed for Procedure. Adjust

the flow rate to about 0.35 mL per minute such that the re-

solution, R, between maltotriose and maltose is not less than

1.6. and that between maltose and glucose is not less than

4.0. Chromatograph the Standard preparation, and record

the peak responses as directed for Procedure: the relative

retention times are about 0.9 for maltotriose, 1.0 for maltose,

and 1.2 for glucose; and the relative standard deviation for

replicate injections is not more than 2.0%.
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Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

percentage of Maltose on the anhydrous basis, taken by

the formula:

[10,000(CS /CU)(rU / rS)]/(100 – W),

in which CS is the concentration, in mg per g, on the anhy-

drous basis of USP Maltose Monohydrate RS in the Stan-

dard preparation; CU is the concentration, in mg per g, of

Maltose in the Assay preparation; rU and rS are the peak re-

sponses obtained from the Assay preparation and the Stan-

dard preparation, respectively; and W is the percentage

obtained in the test for Water.&2S (NF22)

BRIEFING

Palmitic Acid. Because there is no existing NF monograph for
this product, a new monograph, based on the Palmitic Acid mono-
graph in the European Pharmacopoeia, Fourth Edition, Supple-
ment 1, page 2507, is being proposed.

(EMC: D. Bempong) RTS—40951-1

Add the following:

&Palmitic Acid

C16H32O2 256.43

Hexadecanoic acid [57-10-3].

» Palmitic Acid is a mixture of solid organic acids

obtained from fats or oils of animal or vegetable

origin. The content of C16H32O2 is not less than

92.0 percent and the content of stearic acid

(C18H36O2) is not more than 6.0 percent.

Packaging and storage—Preserve in well-closed contain-

ers, and store at room temperature.

Labeling—Label it to indicate whether it is derived from

animal or vegetable sources.

USP Reference standards h11i—USP Palmitic Acid RS.

USP Stearic Acid RS.

Color—Heat it to about 758. The resulting liquid is not

more intensely colored than a solution prepared by mixing

1.2 mL of ferric chloride CS and 0.3 mL of cobaltous chlor-

ide CS with 0.3 N hydrochloric acid to make 10 mL, and

diluting 5 mL of this solution with 0.3N hydrochloric acid

to make 100 mL. Make the comparison by viewing the so-

lutions downward in matched color-comparison tubes

against a white surface (see Color and Achromicity h631i).

Identification—The chromatogram of the Assay prepara-

tion obtained as directed in the Assay exhibits a major peak

for palmitic acid, the retention time of which corresponds to

that exhibited by palmitic acid in the chromatogram of the

Standard preparation, obtained as directed in the Assay.

Congealing temperature h651i: between 608 and 668.

Acid value h401i: between 216 and 220, using about 1 g,

accurately weighed.

Iodine value h401i: not more than 1. Proceed as directed

in Method I except to use 35 mL of chloroform.

Mineral acid—Shake 5 g of melted Palmitic Acid with an

equal volume of hot water for 2 minutes, cool, and filter: the

filtrate is not reddened by the addition of 1 drop of methyl

orange TS.
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Heavy metals, Method II h231i: 0.001%.

Organic volatile impurities, Method V h467i: meets the

requirements.

Solvent—Use dimethyl sulfoxide.

Assay—

Standard preparation—Prepare the Standard preparation

in the same manner as the Assay preparation, using a mix-

ture of 50 mg of USP Palmitic Acid RS and 50 mg of USP

Stearic Acid RS instead of the substance to be examined.

Assay preparation—Proceed as directed for Test Solution

in Fatty Acid Composition under Fats and Fixed Oils h401i.

Chromatographic system (see Chromatography h621i)—

Prepare as directed for Fatty Acid Composition under Fats

and Fixed Oils h401i. Chromatograph the Standard pre-

paration, and record the peak responses as directed for Pro-

cedure: the relative retention times are about 0.9 for methyl

palmitate and 1.0 for methyl stearate; the resolution, R be-

tween methyl stearate and methyl palmitate is not less than

3.0.

Procedure—Separately inject equal volumes (about 1 mL)

of the Assay preparation and the Standard preparation into

the chromatograph, record the chromatograms, identify the

methyl palmitate peak in the chromatogram obtained from

the Assay preparation by comparing the retention times of

the peaks in that chromatogram with those in the chromato-

gram obtained from the Standard preparation, and measure

the responses for all of the peaks, excluding the solvent

peak. Calculate the percentage of C16H32O2 in the portion

of Palmitic Acid taken by the formula:

100A/B,

in which A is the methyl palmitate peak response; and B is

the sum of the responses of all the peaks in the chromato-

gram, except the solvent peak. Similarly, calculate the per-

centage of stearic acid in the portion of Palmitic Acid

taken.&1S (NF23)

BRIEFING

Phenolsulfonphthalein, page 2018 of PF 29(6) [Nov.–Dec.
2003]—See briefing under Copovidone.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40873-6

Add the following:

&Phenolsulfonphthalein

C19H14O5S 354.38

Phenol Red

Phenol, 4,4’-(3H-2,l-benzoxathiol-3-ylidene)bis-,(S,S-diox-

ide).

3,3-bis(4-hydroxyphenyl)-3H-2,l-benzoxathiole 1,1-diox-

ide [143-74-8].

» Phenolsulfonphthalein contains not less than

98.0 percent and not more than 102.0 percent of

C19H14O5S, calculated on the dried basis.
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Packaging and storage—Preserve in well-closed contain-

ers. Store at 258, excursions permitted between 158 and 308.

No storage requirements specified.

Labeling—Where it is intended for use in vaccines admi-

nistered either intramuscularly or subcutaneously, articles

administered parenterally, it is so labeled.

USP Reference standards h11i—USP Endotoxin RS.

Identification—

A: Transfer 5 mg of Phenolsulfonphthalein to a 100-

mL volumetric flask, dissolve in and dilute with sodium car-

bonate solution (1 in 100) to volume, and mix. Dilute 5.0

mL of the solution so obtained to 100.0 mL with sodium

carbonate solution (1 in 100). Examined between 400 and

630 nm, the solution exhibits an absorption maximum at

558 nm. The specific absorbance at the maximum is be-

tween 1900 and 2100.

B: Dissolve about 10 mg of Phenolsulfonphthalein in 2

mL of 1N sodium hydroxide, and add 8 mL of water. To 5

mL of the solution so obtained add 1 mL of 0.1N potassium

bromide-bromate and 1 mL of diluted hydrochloric acid,

shake, and allow to stand for 15 minutes. Render the solu-

tion alkaline with 1N sodium hydroxide: an intense violet-

blue color is produced.

Visual transition interval—Dissolve 1.0 g of potassium

chloride in 100 mL of water, and adjust with 0.01N hydro-

chloric acid or sodium hydroxide to a pH of 6.8. Dissolve

0.1 g of Phenolsulfonphthalein in 100 mL of alcohol, and

add 0.15 mL of this solution to the potassium chloride solu-

tion. The color of the resulting solution is yellow, with not

more than a faint trace of green color. Titrate the solution

with 0.01N sodium hydroxide to a pH of 7.0: the color of

the solution becomes orange. Continue the titration to pH

8.2: the color of the solution becomes red. Not more than

0.20 mL of 0.01N sodium hydroxide is consumed in the en-

tire titration.

Microbial limit h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, and the total combined

molds and yeasts count does not exceed 100 cfu per g.

Bacterial endotoxins h85i—Where it is intended for use in

vaccines administered either intramuscularly or subcuta-

neously, articles administered parenterally, it contains not

more than 600 USP Endotoxin Units per mg.

Loss on drying h731i—Dry 1 g of the powdered Phenolsul-

fonphthalein at 1058 to constant weight: it loses not more

than 1.0% of its weight.

Residue on ignition h281i: not more than 0.2%, deter-

mined on a 0.5-g portion.

Insoluble substances—To about 1 g of the finely powdered

Phenolsulfonphthalein, accurately weighed, add a solution

of 0.50 g of sodium bicarbonate in 12 mL of water. Allow

to stand for 1 hour, shaking frequently. Dilute with sufficient

water to make 100 mL, and allow to stand for 15 hours.

Centrifuge at 2000 to 3000 g for 30 minutes, and decant

the supernatant. Wash the residue first with 25 mL of so-

dium bicarbonate solution (1 in 100), then with 25 mL of

water, and dry at 1058: the weight of the insoluble residue

does not exceed 0.5% of the weight of Phenolsulfonphtha-

lein taken.

Chromatographic purity—

Adsorbent: 0.25-mm layer of chromatographic silica

gel mixture.

Application volume: l0 mL

Developing solvent system: a mixture of tert-amyl alco-

hol, glacial acetic acid, and water (100 : 25 : 25).

Test solution—Transfer about 100 mg of Phenolsul-

fonphthalein to a 5-mL volumetric flask, dissolve in and di-

lute with 0.1 N sodium hydroxide to volume, and mix.

Diluted test solution—Transfer 0.5 mL of the Test solution

to a 100-mL volumetric flask, dilute with 0.1 N sodium hy-

droxide to volume, and mix.
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Procedure—Proceed as directed for Thin-Layer Chroma-

tography under Chromatography h621i. Allow the plate to

air-dry until the solvent has evaporated, and expose the plate

to ammonia vapor. Examine the plate under short-wave-

length UV light. Not more than one spot, apart from the

principal spot, appears in the chromatogram obtained from

the Test solution. This spot is not more intense than the spot

in the chromatogram obtained from the Diluted test solu-

tion: not more than 0.5% is found.

Assay—Transfer about 0.9 g of Phenolsulfonphthalein, ac-

curately weighed, to a 250-mL volumetric flask, dissolve in

15 mL of 1N sodium hydroxide, dilute with water to vo-

lume, and mix. Transfer 10.0 mL of the solution so obtained

to a glass-stoppered flask, add 25 mL of glacial acetic acid,

20.0 mL of 0.1N potassium bromate VS, 5 mL of potassium

bromide solution (1 in 10), and 5 mL of hydrochloric acid,

and immediately insert the stopper into the flask. Allow to

stand protected from light for 15 minutes. Quickly add 10

mL of potassium iodide solution (1 in 10), taking care to

avoid the escape of bromine vapor, immediately insert the

stopper in the flask, and shake vigorously. Rinse the stopper

and the neck of the flask with a small quantity of water, and

titrate the liberated iodine with 0.1 N sodium thiosulfate VS,

using starch TS as the indicator. Perform a blank determina-

tion (see Residual Titrations under Titrimetry h541i), and

note the difference in volumes required. Each mL of the dif-

ference in volumes of 0.1N sodium thiosulfate is equivalent

to 4.43 mg of C19H14O5S.&1S (NF23)

BRIEFING

Polyisobutylene, page 3175 of the First Supplement—See
briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-16

Change to read:

Packaging and storage—Store in well-closed containers. Store at
room temperature, and avoid excessive heat and freezing. Protect
from moisture.

.No storage requirements specified..5

BRIEFING

Sodium Caprylate. Because there is no existing NFmonograph
for this excipient, a new monograph, based on the Sodium Capry-
late monograph in the European Pharmacopoeia, Fourth Edition,
page 1904, is being proposed.

(EMC: E. Gonikberg) RTS—40973-1

Add the following:

&Sodium Caprylate

C8H15O2Na 166.20 [1984-06-1].
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» Sodium Caprylate contains not less than 99.0

percent and not more than 101.0 percent of so-

dium octanoate (C8H15O2Na), calculated on the

anhydrous basis.

Packaging and storage—Store in well-closed containers.

USP Reference standards h11i—USP Caprylic Acid RS.

Appearance of solution—Dissolve 2.5 g of Sodium Capry-

late in 25.0 mL of freshly boiled and cooled water: the re-

sulting solution is clear and colorless.

Identification—

A: The retention time of the major peak in the chroma-

togram of Test solution 1 corresponds to the major peak in

the chromatogram of the Reference solution, as directed in

the test for Chromatographic purity.

B: Proceed as directed below.

Methoxyphenylacetic reagent—Dissolve 2.7 g of methox-

yphenylacetic acid in 6 mL of 10% tetramethylammonium

hydroxide solution in methanol, and add 20 mL of alcohol.

Store in a polyethylene container.

Procedure—Dissolve about 20 mg of Sodium Caprylate

in 0.5 mL of water, add 1.5 mL of Methoxyphenylacetic re-

agent, and cool in ice water for 30 minutes. A voluminous,

white, crystalline precipitate is formed. Place in water at

208, and stir for 5 minutes. The precipitate does not disap-

pear. Add 1 mL of ammonia TS. The precipitate dissolves

completely. Add 1 mL of ammonium carbonate solution (16

in 100): no precipitate is formed.

pH h791i: between 8.0 and 10.5, in a solution obtained in

the test for Appearance of solution.

Water, Method I h921i: not more than 3.0%.

Heavy metals,Method II h231i—Dissolve 2.0 g of Sodium

Caprylate in 10 mL of glacial acetic acid, add 10 mL of al-

cohol, and use 12 mL of the solution obtained as the Test

Preparation. Prepare the Standard Preparation using 1

mL of Standard Lead Solution and 9 mL of a mixture of

glacial acetic acid and alcohol (1 : 1). The limit is 5 mg per g.

Chromatographic purity—

Reference solution—Transfer 10 mg of USP Caprylic

Acid RS to a 10-mL volumetric flask, and dilute with ethyl

acetate to volume.

Test solution 1—Dissolve 116 mg of Sodium Caprylate in

5 mL of water, add 1 mL of dilute sulfuric acid (1 in 35), and

extract with 10 mL of ethyl acetate. Separate the organic

layer, and dry it over anhydrous sodium sulfate.

Test solution 2—Dilute 1.0 mL of Test solution 1 with

ethyl acetate to 100 mL, transfer 5.0 mL of the solution ob-

tained, and dilute with ethyl acetate to 50 mL.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a split injection system with a split ratio of about

1 : 100, and a 0.25-mm 6 30-m fused silica column coated

with a 0.25-mm layer of phase G25. The carrier gas is he-

lium, flowing at a rate of 1.5 mL per minute. The chromato-

graph is programmed as follows. Initially the temperature of

the column is equilibrated at 1008, then, 1 minute after the

injection, the temperature is increased at a rate of 58 per

minute to 2208, and maintained at 2208 for another 10 min-

utes. The injection port temperature and the detector tem-

perature are maintained at 2508. Chromatograph Test

solution 2, and record the peak responses as directed for

Procedure: the signal-to-noise ratio of the principal peak

is not less than 5.

Procedure—Separately inject equal volumes (about 1 mL)

of the Reference solution, Test solution 2, and Test solution 1

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Disregard any

peaks with an area less than half of the area of the principal
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peak from Test solution 2, and any peak due to the solvent.

Calculate the percentage of each impurity in the portion of

Sodium Caprylate taken by the formula:

100(ri / rs),

in which ri is the peak response of the individual impurity,

and rs is the sum of the responses of all the peaks: not more

than 0.3% of any impurity is found, and the sum of all the

impurities found is not greater than 0.5%.

Assay—Transfer an accurately weighed quantity of about

150 mg of Sodium Caprylate to a 125-mL volumetric flask,

dissolve in 50 mL of glacial acetic acid, and titrate with

0.1N perchloric acid VS, determining the endpoint poten-

tiometrically. Perform a blank determination, and make

any necessary correction. Each mL of 0.1N perchloric acid

is equivalent to 16.62 mg of C8H15O2Na.&1S (NF23)

BRIEFING

Sodium Cetostearyl Sulfate, page 3177 of the First Supple-
ment and page 1122 of PF 29(4) [July–Aug. 2003]—See briefing
under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-17

Add the following:

.Packaging and storage—Preserve in well-closed contain-

ers. Store at temperature 258, excursions permitted between

158 and 308. No storage requirements specified..5

BRIEFING

Tribasic Sodium Phosphate, NF 22 page 2932—See briefing
under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-5

Change to read:

Packaging and storage—Preserve in tight containers. Store at
room temperature, and avoid excessive heat and freezing. Protect
from moisture.

.No storage requirements specified..5

BRIEFING

Sorbitol, NF 22 page 2937 and page 3178 of the First Supple-
ment—See briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-18

Change to read:

Packaging and storage—&Preserve in well-closed containers.
Store at room temperature.&1S (NF22)

.No storage requirements specified..5
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BRIEFING

Anhydrized Liquid Sorbitol, page 1128 of PF 29(4) [July–
Aug. 2003]—See briefing under Copovidone.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40873-5

Add the following:

&Anhydrized Liquid Sorbitol

» Anhydrized Liquid Sorbitol is a water solution

containing, on the anhydrous basis, not less than

25.0 percent of D-sorbitol (C6H14O6) and not less

than 15.0 percent of 1,4-sorbitan (C6H12O5). The

amounts of total sugars, other polyhydric alco-

hols, and any other hexitol anhydrides, if detected,

are not included in the requirements or in the cal-

culated amount under Other Impurities.

Packaging and storage—Preserve in tight containers. Pre-

serve in well-closed containers. Do not store below 208. No

storage requirements specified.

Labeling—The labeling indicates the percentage content,

on the anhydrous basis, of D-sorbitol and 1,4-sorbitan.

USP Reference standards h11i—USP Sorbitol RS. USP 1,

4-Sorbitan RS.

Identification—

A: Dissolve 1.4 g of Anhydrized Liquid Sorbitol in 75

mL of water. Transfer 3 mL of this solution to a 15-cm test

tube, add 3 mL of freshly prepared catechol solution (1 in

10), and mix. Add 6 mL of sulfuric acid, mix again, then

gently heat the tube in a flame for about 30 seconds: a deep

pink or wine-red color appears.

B: The retention times of the major peaks in the chro-

matogram of the Assay preparation correspond to those in

the chromatogram of the Standard preparation, as obtained

in the Assay.

Microbial limits h61i—The total aerobic microbial count

using the Plate Method is not more than 103 cfu per mL.

The total combined molds and yeasts count is not more than

102 cfu per mL.

pH h791i: between 4.0 and 7.0, in a 14% (w/w) solution

of Anhydrized Liquid Sorbitol in carbon dioxide-free water.

Water, Method I h921i: not more than 31.5%.

Residue on ignition h281i: not more than 0.20%, calcu-

lated on the anhydrous basis. Determine on a 2-g portion,

accurately weighed.

Reducing sugars—To an amount of Anhydrized Liquid

Sorbitol, equivalent to 3.3 g, on the anhydrous basis, add

3 mL of water, 20.0 mL of cupric citrate TS, and a few glass

beads. Proceed as directed in the test for Reducing sugars

under Mannitol, beginning with ‘‘Heat so that boiling be-

gins.’’ Heat so that boiling begins after 4 minutes, and main-

tain boiling for 3 minutes. Cool rapidly, and add 40 mL of

diluted acetic acid, 60 mL of water, and 20.0 mL of 0.05N

iodine VS. With continuous shaking, add 25 mL of a mix-

ture of 6 mL of hydrochloric acid and 94 mL of water. When

the precipitate has dissolved, titrate the excess of iodine with

0.05 N sodium thiosulfate VS using 2 mL of starch TS,

added towards the end of the titration, as an indicator. Not

less than 12.8 mL of 0.05N sodium thiosulfate VS is re-

quired, corresponding to not more than 0.3% of reducing

sugars, on the anhydrous basis, as glucose. The amount de-

termined in this test is not included in the calculated amount

under Other Impurities.
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Limit of nickel—

Test solution—Dissolve 20.0 g of Anhydrized Liquid Sor-

bitol in diluted acetic acid, and dilute with diluted acetic acid

to 100.0 mL. Add 2.0 mL of a saturated solution of ammo-

nium pyrrolidine dithiocarbamate (about 10 g of ammonium

pyrrolidine dithiocarbamate per L) and 10.0 mL of methyl

isobutyl ketone, and shake for 30 seconds. Protect from

bright light. Allow the two layers to separate, and use the

methyl isobutyl ketone layer.

Blank solution—Prepare as directed for the Test solution,

except to omit the use of Anhydrized Liquid Sorbitol. Quan-

tities should be increased five fold to ensure that a sufficient

volume of Blank solution is available.

Standard solutions—Prepare as directed for the Test solu-

tion, except to prepare three solutions by adding 0.5 mL, 1.0

mL, and 1.5 mL of nickel standard solution TS.

Procedure—Proceed as directed in the test for Nickel un-

der Mannitol. Set the instrument to zero using the Blank so-

lution. Concomitantly determine the absorbances of the

Standard solutions and the Test solution at least three times

each, at the wavelength of maximum absorbance at 232.0

nm, with a suitable atomic absorption spectrophotometer

(see Spectrophotometry and Light-Scattering h851i)

equipped with a nickel hollow-cathode lamp and an air–

acetylene flame. Record the average of the steady readings

for each of the Standard solutions and the Test solution. Be-

tween each measurement, aspirate the Blank solution, and

ascertain that the reading returns to zero. Plot the absor-

bances of the Standard solutions and the Test solution ver-

sus the added quantity of nickel. Extrapolate the line joining

the points on the graph until it meets the concentration axis.

The distance between this point and the intersection of the

axes represents the concentration of nickel in the Test solu-

tion. Not more than 1 mg per g, calculated on the anhydrous

basis, is found.

Assay—

Mobile phase—Use degassed water.

Resolution solution—Dissolve sorbitol, 1,4-sorbitan, iso-

sorbide, and mannitol in water to obtain a solution having

concentrations of about 10 mg per g, 4 mg per g, 4 mg

per g, and 1 mg per g, respectively.

Standard preparation—Dissolve accurately weighed

quantities of USP Sorbitol RS and USP 1,4-Sorbitan RS

in water to obtain a solution having concentrations of about

10 mg per g and 4 mg per g, respectively.

Assay preparation—Dissolve about 0.40 g of Anhydrized

Liquid Sorbitol, accurately weighed, in water, and dilute

with water to about 20 g. Accurately record the final solu-

tion weight, and mix thoroughly.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a refractive in-

dex detector that is maintained at a constant temperature of

about 358, and a 7.8-mm 6 10-cm column that contains

packing L34. The column temperature is maintained at

about 508, controlled within+ 28, and the flow rate is about

0.6 mL per minute. Chromatograph the Resolution solution,

and record the peak responses as directed for Procedure: the

resolution, R, between the 1,4-sorbitan and isosorbide is not

less than 2.0. Chromatograph the Standard preparation, and

record the peak responses for 1,4-sorbitan and sorbitol as

directed for Procedure: the relative retention times are about

0.35 for 1,4-sorbitan, 0.43 for isosorbide, 0.7 for mannitol,

and 1.0 for sorbitol; and the relative standard deviation for

replicate injections is not more than 2.0% for each analyte.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Separately cal-
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culate the percentages, on the anhydrous basis, of 1,4-sorbi-

tan and sorbitol in the portion of Anhydrized Liquid Sorbitol

taken by the formula:

[10,000(CS /CU)(rU / rS)]/(100 – W),

in which CS is the concentration, in mg per g, of the appro-

priate USP Reference Standard in the Standard preparation;

CU is the concentration, in mg per g, of the Anhydrized Li-

quid Sorbitol in the Assay preparation; rU and rS are the peak

responses of the corresponding analyte obtained from the

Assay preparation and the Standard preparation, respec-

tively; and W is the percentage obtained in the test for

Water.&1S (NF23)

BRIEFING

Noncrystallizing Sorbitol Solution, NF 22 page 2938 and page
3180 of the First Supplement—See briefing under Ammonium Sul-
fate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-21

Change to read:

Packaging and storage—&Preserve in well-closed containers. Do
not store below 208.&1S (NF22)

.No storage requirements specified..5

BRIEFING

Hydrogenated Soybean Oil, page 3180 of the First Supple-
ment—See briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-12

Change to read:

Packaging and storage—Preserve in tight, light-resistant contain-
ers. Store at room temperature, and avoid excessive heat and freez-
ing. Protect from moisture.

.No storage requirements specified..5

BRIEFING

Modified Starch, page 1132 of PF 29(4) [July–Aug. 2003]—
See briefing under Copovidone.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40873-2

Add the following:

&Modified Starch

» Modified Starch is Starch modified by chemical

means. Food Starch may be acid-modified,

bleached, oxidized, esterified, or etherified, or

treated enzymatically to change the functional

properties (21 CFR 172.892).
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Packaging and storage—Preserve Store in well-closed

containers at temperatures ranging from 08 to 558. Preserve

in well-closed containers. No storage requirements speci-

fied.

Botanic characteristics—

Corn starch—Polygonal, rounded or spheroidal granules

up to about 35 mm in diameter and usually having a circular

or several-rayed central cleft.

Tapioca starch—Spherical granules with one truncated

side, typically 5 to 35 mm in diameter and usually having

a circular or several-rayed central cleft.

Potato starch—Irregularly shaped, ovoid, or pear-shaped

granules, usually 30 to 100 mm in size but occasionally ex-

ceeding 100 mm; or rounded, 10 to 35 mm in size. There are

occasional compound granules having two to four compo-

nents. The ovoid and pear-shaped granules have an ec-

centric hilum, and the rounded granules have accentric or

slightly eccentric hilum. All granules show clearly visible

concentric striations.

Wheat starch—Large and small granules, usually 10 to 60

mm in diameter. The central hilum and striations are visible

or barely visible.

Identification—

A: Prepare a smooth mixture of 1 g of Modified Starch

with 2 mL of cold water, stir into 15 mL of boiling water,

boil gently for 2 minutes, and cool to room temperature: the

product is translucent to clear. Prepare a 2% (w/w) sodium

hydroxide solution. Weigh 0.6 g of Modified Starch, and

transfer to a 25-mL glass vial with a plastic cap. Add

9.4 g of water, cap, and shake vigorously to evenly disperse

the starch. Add 10 g of 2% sodium hydroxide solution, cap,

and shake vigorously for 1 minute to create a smooth mix-

ture. Evaluate within 1 minute. The final solution is translu-

cent to opaque with a fluid consistency. A yellow tint of the

final solution is acceptable.

B: Awater slurry of the Modified Starch is colored red-

dish violet orange-red to deep blue by iodine TS.

Microbial limits h61i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

1000 cfu per g; the total combined molds and yeasts count

does not exceed 100 cfu per g.

pH h791i—Weigh 20.0 + 0.1 g of Modified Starch, trans-

fer to a suitable nonmetallic container, and add 100 mL of

water to obtain a slurry. Stir using a magnetic stirrer at a

moderate rate for about 5 minutes, and determine the pH

to the nearest 0.1 unit: between 4.5 and 8.0. 3.0 and 9.0.

Loss on drying h731i—Dry it at 1208 for 4 hours. it loses

not more than 14% of its weight. Corn starch, Wheat starch,

and Tapioca starch: not more than 15.0%; Potato starch:

not more than 21.0%.

Residue on ignition h281i: not more than 0.5%, a test

specimen of 2.0 + 0.1 g being used.

Iron h241i: 0.002%, the Test Preparation being prepared

as follows. Dissolve the residue obtained in the test for Re-

sidue on ignition in 8 mL of hydrochloric acid with the aid

of gentle heating. Dilute with water to 100 mL in a volu-

metric flask, and mix. Dilute 25 mL of this solution with

water to 47 + 1 mL.
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Oxidizing substances—To 5 g of Modified Starch add 20

mL of a mixture of methanol and water (1 : 1), then add 1

mL of 6N acetic acid, and stir until a homogeneous suspen-

sion is obtained. Add 0.5 mL of a freshly prepared saturated

solution of potassium iodide, mix, and allow to stand for 5

minutes: no distinct blue, brown, or purple color is ob-

served. Transfer 4.0 g to a glass-stoppered, 125-mL conical

flask, and add 50.0 mL of water. Insert the stopper, and swirl

for 5 minutes. Transfer to a glass-stoppered, 50-mL centri-

fuge tube, and centrifuge to clarify. Transfer 30.0 mL of the

clear supernatant to a glass-stoppered, 125-mL conical

flask. Add 1 mL of glacial acetic acid and 0.5 g to 1.0 g of

potassium iodide. Insert the stopper, swirl, and allow to

stand for 25 to 30 minutes in the dark. Add 1 mL of starch

TS, and titrate with 0.002N sodium thiosulfate VS to the

disappearance of the starch-iodine color. Perform a blank

determination, and make any necessary correction. Each

mL of 0.002 N sodium thiosulfate is equivalent to 34 mg

of oxidant, calculated as hydrogen peroxide. Not more than

12.6 mL of 0.002N sodium thiosulfate is required (180 mg

per g, calculated as H2O2): not more than 0.018% of oxidiz-

ing substances is found.

Limit of sulfur dioxide—Mix 20.0 + 0.1 g of Modified

Starch with 200 mL of 5% alcohol until a smooth suspen-

sion is obtained, and vacuum filter through paper (Whatman

No.1 or equivalent). To 100 mL of the filtrate add 3 mL of

starch TS, and titrate with 0.10N iodine to the first perma-

nent blue color. Not more than 2.7 mL is consumed: not

more than 0 .008% 0.005% of su l fur d iox ide is

found.&1S (NF23)

BRIEFING

Pregelatinized Starch, NF 22 page 2939, page 3181 of the First
Supplement, and page 1600 of PF 29(5) [Sept.–Oct. 2003]—See
briefing under Copovidone.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40873-8

Change to read:

~

Packag ing and s torage—Pres e rve i n we l l - c lo s ed
containers.~NF22 Store at 258, excursions permitted up to 408.

&No storage requirements specified.&1S (NF23)

Change to read:

~

Identification—A water slurry of it is colored reddish violet

&orange red&2S (NF22)

to deep blue by iodine TS.~NF22

Change to read:

~

Microbial limits h61i—It meets the requirements of the tests for
absence of Salmonella species and Escherichia coli.~NF22

& The total aerobic microbial count does not exceed 1000

cfu per g, and the total combined molds and yeasts count

does not exceed 100 cfu per g.&2S (NF22)
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BRIEFING

Tapioca Starch, NF 22 page 2940, page 3181 of the First Sup-
plement, and page 1134 of PF 29(4) [July–Aug. 2003]—See brief-
ing under Copovidone.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40873-9

Change to read:

Packaging and storage—Preserve in well-closed containers.

Store at 258, excursion permitted up to 408.

&No storage requirements specified.&1S (NF23)

BRIEFING

Medium-Chain Triglycerides, page 3181 of the First Supple-
ment—See briefing under Ammonium Sulfate.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—40871-15

Change to read:

Packaging and storage—Preserve in tight containers, protected
from light. Store at temperatures not exceeding 258.

.No storage requirements specified..5

GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

BRIEFING

h11iReference Standards,USP 27 page 2111, page 3099 of the
First Supplement, the First Interim Revision Announcement on
page 31 of PF 30(1) [Jan.–Feb. 2004], the Second Interim Revision
Announcement on page 416 of PF 30(2) [Mar.–Apr. 2004], page
5180 of PF 23(6) [Nov.–Dec. 1997], page 6925 of PF 24(5)
[Aug.–Sept. 1998], page 8222 of PF 25(3) [May–June 1999], page
8561 of PF 25(4) [July–Aug. 1999], page 8893 of PF 25(5) [Sept.–
Oct. 1999], page 218 of PF 26(1) [Jan.–Feb. 2000], page 793 of PF
26(3) [May–June 2000], page 1101 of PF 26(4) [July–Aug. 2000],
page 1369 of PF 26(5) [Sept.–Oct. 2000], page 1832 of PF 27(1)
[Jan.–Feb. 2001], page 2268 of PF 27(2) [Mar.–Apr. 2001], page
3071 of PF 27(5) [Sept.–Oct. 2001], page 3348 of PF 27(6) [Nov.–
Dec. 2001], page 433 of PF 28(2) [Mar.–Apr. 2002], page 839 of
PF 28(3) [May–June 2002], page 1224 of PF 28(4) [July–Aug.
2002], page 1468 of PF 28(5) [Sept.–Oct. 2002], page 1913 of
PF 28(6) [Nov.–Dec. 2002], page 163 of PF 29(1) [Jan.–Feb.
2003], page 483 of PF 29(2) [Mar.–Apr. 2003], page 710 of PF
29(3) [May–June 2003], page 1137 of PF 29(4) [July–Aug.
2003], page 1601 of PF 29(5) [Sept.–Oct. 2003], page 2022 of
PF 29(6) [Nov.–Dec. 2003], page 211 of PF 30(1) [Jan.–Feb.
2004], and page 613 of PF 30(2) [Mar.–Apr. 2004].

(HDQ) RTS—33950-1; 39849-3; 39860-1; 40072-1;
40292-1; 40450-1; 40509-3; 40812-1; 40947-1; 40973-1;
41023-1; 41023-3; 41023-4

Add the following:

&USP Caprylic Acid RS.&1S (USP28)

Add the following:

&USP Loratadine Related Compound A RS
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[8-chloro-6,11-dihydro-11(4-piperidylidene)-5H-benzo[5,6]

c y c l o h e p t a [ 1 , 2 - b ] p y r i d i n e ] ( C 1 9 H 1 9 C l N 2

310.83).&1S (USP28)

Add the following:

&USP Loratadine Related Compound B RS

[8-chloro-6,11-dihydro-11(N-methyl-4-piperinylidene)-5H-

benzo[5,6] cyclohepta [1,2-b] pyridine](C20H21ClN2

324.88).&1S (USP28)

Add the following:

&USP Maltol RS.—[To come.]&1S (USP28)

Add the following:

&USP Melengestrol Acetate Related Compound A RS

[16-methylene-17a-hydroxy-4-pregnene-3,20-dione 17-

acetate]. [To come.]&1S (USP28)

Add the following:

&USP Melengestrol Acetate Related Compound B RS

[17a-hydroxy-6,16-dimethyleneprogna-4-ene-3,20-dione

17-acetate]. [To come.]&1S (USP28)

Add the following:

&USP Methscopolamine Bromide RS—Dry at 1058 for 3

hours before using.&1S (USP28)

Add the following:

&USP Mirtazapine RS—Do not dry; determine the water

content titrimetrically at the time of use. Keep container

tightly closed. Protect from light.&1S (USP28)

Add the following:

&USP Phenylephrine Bitartrate RS—Keep container

tightly closed. Protect from light and oxygen. Store at room

temperature.&1S (USP28)

Add the following:

&USP Stavudine RS.&1S (USP28)

Add the following:

&USP Stavudine System Suitability Mixture RS.&1S (USP28)

Add the following:

&USP Tolcapone RS—[To come.]&1S (USP28)

Add the following:

&USP Tolcapone Related Compound A RS [4’-methyl-

3,4-dihydrobenzophenone](C14H12O3 228.24).&1S (USP28)

Add the following:

&USP Tolcapone Related Compound B RS [4’-hydroxy-

3-methoxy-4’-methyl-5-nitrobenzophenone] (C15H13NO5

287.27).&1S (USP28)

BRIEFING

h41i Weights and Balances, USP 27 page 2148. In this pro-
posed revision, based in part on correspondence received, the proof
of trueness of the weighing (systematic errors) is distinguished
from the proof of precision (uncertainty). The former is an issue
of the calibration of the balance, while the latter is a measure of
the uncertainty of the weighing. Together, they determine the ac-
curacy of the weighing. The concept of minimum weight is also
introduced.

(PA4: H. Pappa) RTS—41034-1

Change to read:

h41i WEIGHTS AND BALANCES

The intent of this section is to bring the requirements for weights
into conformity with American National Standard ANSI/ASTM
E617, ‘‘Laboratory Weights and Precision Mass Standards.’’ This
standard is incorporated by reference and should be consulted for
full descriptions and information on the tolerances and construc-
tion of weights.1

Pharmacopeial tests and assays require balances that vary in ca-
pacity, sensitivity, and reproducibility. Unless otherwise specified,
when substances are to be ‘‘accurately weighed’’ for Assay the
weighing is to be performed with a weighing device whose mea-

1 Copies of ASTM Standard E 617-81 (Reapproved 1985) may be
obtained from the American Society for Testing and Materials,
1916 Race Street, Philadelphia, PA 19103.
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surement uncertainty (random plus systematic error) does not ex-
ceed 0.1% of the reading. Measurement uncertainty is satisfactory
if three times the standard deviation of not less than ten replicate
weighings divided by the amount weighed, does not exceed 0.001.
Unless otherwise specified, for titrimetric limits tests, the weighing
shall be performed to provide the number of significant figures in
the weight of the analyte that corresponds to the number of signif-
icant figures in the concentration of the titrant.
The class designations below are in order of increasing toler-

ances.
Class 1.1 weights are used for calibration of low-capacity, high-

sensitivity balances. They are available in various denominations
from 1 to 500 mg. The tolerance for any denomination in this class
is 5 mg. They are recommended for calibration of balances using
optical or electrical methods for accurately weighing quantities be-
low 20 mg.
Class 1 weights are designated as high-precision standards for

calibration. They may be used for weighing accurately quantities
below 20 mg. (For weights of 10 g or less, the requirements of class
1 are met by USP XXI class M.)
Class 2 weights are used as working standards for calibration,

built-in weights for analytical balances, and laboratory weights
for routine analytical work. (The requirements of class 2 are met
by USP XXI class S.)2

Class 3 and class 4 weights are used with moderate-precision
laboratory balances. (Class 3 requirements are met by USP XXI
class S-1; class 4 requirements are met by USP XXI class P.)2

Aweight class is chosen so that the tolerance of the weights used
does not exceed 0.1% of the amount weighed. Generally, class 2
may be used for quantities greater than 20 mg, class 3 for quantities
of greater than 50 mg, and class 4 for quantities of greater than 100
mg. Weights should be calibrated periodically, preferably against
an absolute standard weight.

&INTRODUCTION

Measurement processes are generally subject to a wide

variety of influences. Weighing is no exception and may

get distorted by many factors that introduce bias and uncer-

tainty into the results. The distortions may be caused by

properties of the weighing object, the balance, the environ-

ment, and the procedure used to weigh the object.

Influences originating from the balance, itself, are mani-

fold. They include effects introduced by the following prop-

erties of the balance: quantized digital display, limited

capability to repeat, nonlinear characteristic, sensitivity to

eccentric loading, deviation of sensitivity from the correct

value, and temperature dependence. Among the factors that

affect the weighing object, the most prominent is buoyancy,

which is caused by the fact that weighings are usually being

carried out in air instead of empty space (i.e., a vacuum).

Determination of the weight of objects with large surface

areas is also affected by air drafts (even in the presence of

draft shields), by electrostatic charge buildup (e.g., glass,

plastic, or other electrically insulating materials), and by

magnetic forces (e.g., stirring magnets or magnetically

permeable objects).

Ambient conditions such as air temperature, humidity,

pressure, and air velocity will also have an effect on the

weighing object and the balance. In addition, effects caused

by vibration, inclination, or other conditions may also be

present.

In the following sections the requirements for weights and

balances are described.

WEIGHTS

ASTM standard E617, ‘‘Standard Specification for La-

boratory Weights and Precision Mass Standards’’ is incor-

porated by reference and is to be consulted for full

descriptions and information on the tolerances and construc-

tion of weights.1

Weights are periodically calibrated against standard

masses. The mass of each weight thus determined is referred

to as its calibration mass value, and the difference between

the nominal mass value and the calibration mass value is re-

ferred to as its calibration error.

When weights are used with beam balances to weigh

materials, the weight class is chosen so that the tolerances

of the weights do not exceed 0.1% of the net amount

weighed. If the weights meet the tolerances of the corre-

sponding ASTM class (currently 8 classes, numbered 0–

2 Note that the designations S and P no longer designate weight
classes but rather weight grades, that is, design limitations such
as range of density of materials, surface area, surface finish, corro-
sion resistance, and hardness.

1 Copies of ASTM standard E617 may be obtained from
ASTM, 100 Barr Harbor Drive, West Conshohocken, PA
19428-2959.
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7), corrections for calibration errors are not required. If,

however, weights are used to calibrate beam or electronic

balances, different criteria apply.

The class designations below are listed in order of in-

creasing tolerances.

� Class 0 and Class 1 weights are designated as high-pre-

cision standards for calibration. Use of Class 0 and

Class 1 weights requires careful control of relative hu-

midity and temperature and accurate monitoring of

barometric pressure, as specified by the weight manu-

facturer.

� Class 1 and Class 2 weights may be used as laboratory

weights for routine analytical work. Weights in Class 0

through Class 3 are available in denominations from 1

mg to 50 kg, and their tolerances vary with class and

nominal values.

� Class 4, Class 5, and Class 6 weights may be used with

moderate-precision balances, trip balances, dial scales,

and platform scales; they are available in denomina-

tions from 1 mg to 5000 kg, and their tolerances vary

with nominal values.

� Class 7 weights are used in rough weighing operations.

BALANCES

Pharmacopeial procedures require balances that vary in

capacity, readability, and repeatability. When substances are

to be ‘‘accurately weighed’’, weighings have to be per-

formed with an expanded relative uncertainty, Urel, equal

to or smaller than 0.1%, observing a coverage factor, k, of

three. The expanded relative uncertainty is thus given by the

following expression:

Urel = kurel = 3urel, (1)

in which the relative standard uncertainty, urel, is given by

the formula:

urel = u/m, (2)

in which u is the (absolute) standard uncertainty of the

weighing; and m is the weighed sample (or net) mass to

which this uncertainty applies. From statements (1) and

(2) we get the following:

Urel = ku/m (3)

The smallest possible amount of mass that meets the

aforementioned requirement is known as the ‘‘minimum

weight’’, which can be obtained from the following formula:

mmin 4 (k/Urel)u = (3/0.1%)u = 3000u (4)

For cases in which a small mass (compared to the max-

imum capacity of the balance) is considered, it is generally

sufficient to represent the standard uncertainty, u, of the

weighing by its repeatability, SRP, because other contributors

to uncertainty (from sources such as linearity deviation, ec-

centric load deviation, or sensitivity offset) are much smal-

ler and thus may be neglected. This leads to a simple
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expression for mmin, whereby the minimal sample mass de-

pends only on one property of the weighing, namely its re-

peatability:

mmin 4 (k/Urel)SRP, (5)

in which SRP represents the standard deviation of not less

than 10 replicate weighings obtained from the individual

net readings, Ri, as follows:

in which

The test weighings must be performed with a weighing

setup under conditions similar to those expected for later

use, including the following: configuration of the balance,

type of weighing object (sample and/or container), weighing

procedure, environmental conditions, and the site of use. If

weights are used to simulate the sample mass, they need not

be calibrated.

As the standard deviation, SRP , is reduced to a value

equal or even less than the readability, d, of a digital balance,

then the influence of the necessary rounding between two

indication steps on the weighing value becomes predomi-

nant. Similarly, the standard deviation estimated from re-

peated weighings is influenced by the average weighing

value, and it may accidentally vanish altogether, i.e., have

a value of zero. To prevent this, a replacement value for

the standard uncertainty of no less than 0.4d must be ob-

served, as shown below:

SRP� 0.4d (8)

Thus the minimal weight, mmin, is greater than 3000SRP or

greater than 1200d, whichever is larger.

This suitability test differs from routine calibrations of

the balance. It is used to determine the suitability of a weigh-

ing device initially and at established intervals thereafter.

Measurement uncertainty may be determined as part of

the balance maintenance and calibration, and need not be

repeated with every weighing. The frequency of testing,

as well as the measurement conditions, are established by

the balance user and form a part of the laboratory standard

operating procedures.&1S (USP28)

BRIEFING

h81i Antibiotics—Microbial Assays, USP 27 page 2163. In
the Turbidimetric Method section under Procedure, it is proposed
to replace the name of the reagent methyl sulfoxide with its syno-
nym ‘‘dimethyl sulfoxide’’. The use of ‘‘dimethyl sulfoxide’’ will
be standardized throughout the USP–NF.

(HDQ: M. Marques) RTS—41082-1

Change to read:

PROCEDURE

Assay Designs

Microbial assays gain markedly in precision by the segregation
of relatively large sources of potential error and bias through suit-
able experimental designs. In a cylinder-plate assay, the essential
comparisons are restricted to relationships between zone diameter
measurements within plates, exclusive of the variation between
plates in their preparation and subsequent handling. To conduct a
turbidimetric assay so that the differences in observed turbidity will
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reflect the differences in the antibiotic concentration requires both
greater uniformity in the environment created for the tubes through
closer thermostatic control of the incubator and the avoidance of
systematic bias by use of a random placement of replicate tubes
in separate tube racks, each rack containing one complete set of
treatments. The essential comparisons are then restricted to rela-
tionships between the observed turbidities within racks.

NOTE—For some purposes, the practice is to design the assay
so that a set of treatments consists of not fewer than three tubes for
each sample and standard concentration, and each set is placed in a
single rack.
Within these restrictions, the assay design recommended is a 1-

level assay with a standard curve. For this assay with a standard
curve, prepare solutions of 5, 6, or more test dilutions, provided
they include one corresponding to the reference concentration
(S3), of the Standard and a solution of a single median test level
of the Unknown as described under Preparation of the Standard
and Preparation of the Sample. Consider an assay as preliminary
if its computed potency with either design is less than 80% or more
than 125% of that assumed in preparing the stock solution of the
Unknown. In such a case, adjust its assumed potency accordingly
and repeat the assay.
Microbial determinations of potency are subject to inter-assay as

well as intra-assay variables, so that two or more independent as-
says are required for a reliable estimate of the potency of a given
assay preparation or Unknown. Starting with separately prepared
stock solutions and test dilutions of both the Standard and the Un-
known, repeat the assay of a given Unknown on a different day. If
the estimated potency of the second assay differs significantly, as
indicated by the calculated standard error, from that of the first,
conduct one or more additional assays. The combined result of a
series of smaller, independent assays spread over a number of days
is a more reliable estimate of potency than that from a single large
assay with the same total number of plates or tubes.

Cylinder-Plate Method

To prepare assay plates using Petri dishes, place 21 mL of Med-
ium 2 in each of the required number of plates, and allow it to hard-
en into a smooth base layer of uniform depth, except for
Amphotericin B and Nystatin, where no separate base layer is used.
For Erythromycin, Gentamicin, Neomycin B, Paromomycin, and
Sisomicin, use Medium 11. For Bleomycin, use 10 mL of Medium
35. For Dihydrostreptomycin use Medium 5. For Vancomycin, use
10 mL of Medium 8. For Carbenicillin, Colistimethate Sodium,
Colistin, and Polymyxin B, use Medium 9. For Netilmicin, use
20 mL of Medium 11. Add 4 mL of seed layer inoculum (see Pre-
paration of Inoculum and Table 3), prepared as directed for the gi-
ven antibiotic, except for Bleomycin (use 6 mL), for Netilmicin
(use 5 mL), and for Nystatin and Amphotericin B (use 8 mL), tilt-
ing the plate back and forth to spread the inoculum evenly over the
surface, and allow it to harden. Drop 6 assay cylinders on the in-
oculated surface from a height of 12 mm, using a mechanical guide
or other device to insure even spacing on a radius of 2.8 cm, and
cover the plates to avoid contamination. After filling the 6 cylin-
ders on each plate with dilutions of antibiotic containing the test
levels specified below, incubate the plates at 328 to 358, or at the
temperature specified below for the individual case, for 16 to 18
hours, remove the cylinders, and measure and record the diameter
of each zone of growth inhibition to the nearest 0.1 mm. Incubate
the plates at 298 to 318 for Amphotericin B and Nystatin. Incubate

at 348 to 368 for Novobiocin. Incubate at 368 to 37.58 for Carbe-
nicillin, Colistimethate Sodium, Colistin, Dihydrostreptomycin,
Gentamicin, Neomycin, Netilmicin, Paromomycin, Polymyxin B,
Sisomicin, and Vancomycin.
For the 1-level assay with a standard curve, prepare dilutions re-

presenting 5 test levels of the Standard (S1 to S5) and a single test
level of the Unknown U3 corresponding to S3 of the standard curve,
as defined under Preparation of the Standard and Preparation of
the Sample. For deriving the standard curve, fill alternate cylinders
on each of 3 plates with the median test dilution (S3) of the Stan-
dard and each of the remaining 9 cylinders with one of the other
four dilutions of the Standard. Repeat the process for the three di-
lutions of the Standard. For each Unknown, fill alternate cylinders
on each of 3 plates with the median test dilution of the Standard
(S3), and the remaining 9 cylinders with the corresponding test di-
lution (U3) of the Unknown.

Turbidimetric Method

On the day of the assay, prepare the necessary doses by dilution
of stock solutions of the Standard and of each Unknown as defined
under Preparation of the Standard and Preparation of the Sample.
Add 1.0 mL of each dose, except for Gramicidin, Thiostrepton and
Tylosin (use 0.10 mL) to each of 3 prepared test tubes, and place
the 3 replicate tubes in a position, selected at random, in a test tube
rack or other carrier. Include similarly in each rack 1 or 2 control
tubes containing 1 mL of the test diluent (see Table 1) but no anti-
biotic. Upon completion of the rack of test solutions (with Candi-
cidin, within 30 minutes of the time when water is added to the
methyl sulfoxide

&dimethyl sulfoxide&1S (USP28)

stock solution), add 9.0 mL of inoculum to each tube in the rack in
turn, and place the completed rack immediately in an incubator or a
water bath maintained at 368 to 37.58, except for Candicidin (incu-
bate at 278 to 298). Incubate the tubes for 4 to 5 hours, except for
Capreomycin, Chloramphenicol, Cycloserine, Dihydrostreptomy-
cin, Spectinomycin, Streptomycin, and Troleandomycin (incubate
these for 3 to 4 hours), Tylosin (incubate for 3 to 5 hours), and
Candicidin (incubate for 16 to 18 hours). After incubation add
0.5 mL of dilute formaldehyde to each tube, except for Tylosin
(heat the rack in a water bath at 808 to 908 for 2 to 6 minutes or
in a steam bath for 5 to 10 minutes, and bring to room temperature),
taking one rack at a time, and read its transmittance or absorbance
in a suitable spectrophotometer fitted with a 530-nm or 580-nm
filter (see Spectrophotometer under Apparatus).
For the 1-level assay with a standard curve, prepare dilutions re-

presenting 5 test levels of the Standard (S1 to S5) and a single test
level (U3) of each of up to 20 Unknowns corresponding to S3 of the
Standard. Prepare also an extra S3 as a test of growth. Add 1 mL of
each test dilution, except for Gramicidin, Thiostrepton, and Tylosin
(use 0.10 mL) to 3 tubes and 1 mL of antibiotic-free diluent to 6
tubes as controls. Distribute one complete set, including 2 tubes of
controls, to a tube rack, intermingling them at random. Add 9.0 mL
of inoculum, except for Thiostrepton (use 10.0 mL of inoculum),
incubate, add 0.5 mL of dilute formaldehyde, and complete the as-
say as directed above. Determine the exact duration of incubation
by observation of growth in the reference concentration (median
dose) of the dilutions of the Standard (S3).
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Chemical Tests and Assays

LIMIT TESTS

BRIEFING

h231i Heavy Metals, USP 27 page 2204 and page 614 of PF
30(2) [Mar.–Apr. 2004]. It is proposed to revise Method II to in-
clude a Note regarding the inability of this method to recover mer-
cury.

(PA6: K. Zaidi) RTS—41212-1

Change to read:

METHOD I

pH 3.5 Acetate Buffer—Dissolve 25.0 g of ammonium acetate
in 25 mL of water, and add 38.0 mL of 6N hydrochloric acid. Ad-
just, if necessary, with 6 N ammonium hydroxide or 6 N hydro-
chloric acid to a pH of 3.5, dilute with water to 100 mL, and mix.

Standard Preparation—Into a 50-mL color-comparison tube
pipet 2 mL of Standard Lead Solution (20 mg of Pb), and dilute
with water to 25 mL. Adjust

~

Using a pH meter or short-range pH indicator paper as ex-

ternal indicator, adjust ~USP28

with 1N acetic acid or 6N ammonium hydroxide to a pH between
3.0 and 4.0, using short-range pH indicator paper as external indi-
cator,

~

~USP28

dilute with water to 40 mL, and mix.

Test Preparation—Into a 50-mL color-comparison tube place
25 mL of the solution prepared for the test as directed in the indi-
vidual monograph; or, using the designated volume of acid where
specified in the individual monograph, dissolve and dilute with
water to 25 mL the quantity, in g, of the substance to be tested,
as calculated by the formula:

2.0/(1000L),

in which L is the Heavy metals limit, in percentage. Adjust

~

as a percentage. Using a pH meter or short-range pH indi-

cator paper as external indicator, adjust~USP28

with 1N acetic acid or 6N ammonium hydroxide to a pH between
3.0 and 4.0, using short-range pH indicator paper as external indi-
cator,

~

~USP28

dilute with water to 40 mL, and mix.

Monitor Preparation—Into a third 50-mL color-comparison
tube place 25 mL of a solution prepared as directed for Test Pre-
paration, and add 2.0 mL of Standard Lead Solution. Adjust

~

Using a pH meter or short-range pH indicator paper as ex-

ternal indicator, adjust ~USP28

with 1N acetic acid or 6N ammonium hydroxide to a pH between
3.0 and 4.0, using short-range pH indicator paper as external indi-
cator,

~

~USP28

dilute with water to 40 mL, and mix.

Procedure—To each of the three tubes containing the Standard
Preparation, the Test Preparation, and the Monitor Preparation,
add 2 mL of pH 3.5 Acetate Buffer, then add 1.2 mL of thioaceta-
mide-glycerin base TS, dilute with water to 50 mL, mix, allow to
stand for 2 minutes, and view downward over a white surface *: the
color of the solution from the Test Preparation is not darker than
that of the solution from the Standard Preparation, and the inten-
sity of the color of the

~

the color of the solution from the~USP28

Monitor Preparation is equal to or greater

~

darker~USP28

than that of the

~

solution from the~USP28

Standard Preparation. [NOTE—If the color of theMonitor Prepara-
tion is lighter than that of the Standard Preparation, useMethod II
instead of Method I for the substance being tested.]

Change to read:

METHOD II

&NOTE—This method does not recover mercu-

ry.&1S (USP28)

pH 3.5 Acetate Buffer—Prepare as directed under Method I.

Standard Preparation—Prepare as directed under Method I.

~

Pipet 4 mL of the Standard Lead Solution into a suitable

test tube, and add 10 mL of 6N hydrochloric acid.~USP28

* In those countries or jurisdictions where thioacetamide cannot be
used, add 10 mL of freshly prepared hydrogen sulfide TS to each of
the tubes, mix, allow to stand for 5 minutes, and view downward
over a white surface.
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Test Preparation—Use a quantity, in g, of the substance to be
tested as calculated by the formula:

2.0/(1000L),

~

4.0/(1000L),~USP28

in which L is the Heavy metals limit, in

~

as a~USP28

percentage. Transfer the weighed quantity of the substance to a
suitable crucible, add sufficient sulfuric acid to wet the substance,
and carefully ignite at a low temperature until thoroughly charred.
(The crucible may be loosely covered with a suitable lid during the
charring.) Add to the carbonized mass 2 mL of nitric acid and 5
drops of sulfuric acid, and heat cautiously until white fumes no
longer are evolved. Ignite, preferably in a muffle furnace, at 5008
to 6008, until the carbon is completely burned off

~

(no longer than 2 hours). If carbon remains, allow the re-

sidue to cool, add a few drops of sulfuric acid, evaporate,

and ignite again.~USP28

Cool, add 4 mL

~

5 mL~USP28

of 6N hydrochloric acid, cover,

~

and~USP28

digest on a steam bath for 15 minutes, uncover, and slowly evapo-
rate on a steam bath to dryness. Moisten the residue with 1 drop of
hydrochloric acid, add 10 mL of hot water, and digest for 2 min-
utes. Add 6N ammonium hydroxide dropwise, until the solution is
just alkaline to litmus paper, dilute with water to 25 mL, and adjust
with 1N acetic acid to a pH between 3.0 and 4.0, using short-range
pH indicator paper as external indicator. Filter if necessary, rinse
the crucible and the filter with 10 mL of water, combine the filtrate
and rinsing in a 50-mL color-comparison tube, dilute with water to
40 mL, and mix.

~

10 minutes. Cool, and quantitatively transfer the solution

to a test tube. Rinse the crucible with a second 5-mL portion

of 6N hydrochloric acid, and transfer the rinsing to the test

tube.

Monitor Preparation—Pipet 4 mL of the Standard Lead

Solution into a crucible identical to that used for the Test

Preparation and containing a quantity of the substance un-

der test that is equal to 10% of the amount required for the

Test Preparation. Evaporate on a steam bath to dryness.

Ignite at the same time, in the same muffle furnace, and un-

der the same conditions used for the Test Preparation. Cool,

add 5 mL of 6N hydrochloric acid, cover, and digest on a

steam bath for 10 minutes. Cool, and quantitatively transfer

to a test tube. Rinse the crucible with a second 5-mL portion

of 6N hydrochloric acid, and transfer the rinsing to the test

tube.~USP28

Procedure—To

~

Adjust the solution in~USP28

each of the tubes containing the Standard Preparation, and

~

~USP28

the Test Preparation,

~

and the Monitor Preparation with ammonium hydroxide,

added cautiously and dropwise, to a pH of 9. Cool, and ad-

just with glacial acetic acid, added dropwise, to a pH of 8,

and then add 0.5 mL in excess. Using a pH meter or short-

range pH indicator paper as external indicator, check the pH,

and adjust, if necessary, with 1N acetic acid or 6N ammo-

nium hydroxide to a pH between 3.0 and 4.0. Filter, if ne-

cessary, washing the filter with a few mL of water, into a 50-

mL color-comparison tube, and then dilute with water to 40

mL.~USP28

Add 2 mL of pH 3.5 Acetate Buffer, then add 1.2 mL of thioacet-
amide-glycerin base TS, dilute with water to 50 mL, mix, allow to
stand for 2 minutes, and view downward over a white surface*: the
color of the solution from the Test Preparation is not darker than
that of the solution from the Standard Preparation,

~

and the color of the solution from theMonitor Preparation

is equal to or darker than that of the solution from the Stan-

dard Preparation. [NOTE—If the color of the solution from

the Monitor Preparation is lighter than that of the solution

from the Standard Preparation, proceed as directed for

Method III for the substance being tested.]~USP28

Change to read:

METHOD III

pH 3.5 Acetate Buffer—Prepare as directed under Method I.

Standard Preparation—Transfer a mixture of 8 mL of sulfuric
acid and 10 mL of nitric acid to a clean, dry, 100-mL Kjeldahl
flask, and add a further volume of nitric acid equal to the incremen-
tal volume of nitric acid added to the Test Preparation. Heat the
solution to the production of dense, white fumes, cool, cautiously
add 10 mL of water and, if hydrogen peroxide was used in treating
the Test Preparation, add a volume of 30 percent hydrogen perox-
ide equal to that used for the substance being tested, and boil gently
to the production of dense, white fumes. Again cool, cautiously
add 5 mL of water, mix, and boil gently to the production of dense,
white fumes and to a volume of 2 to 3 mL. Cool, dilute cautiously
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with a few mL of water, add 2.0 mL of Standard Lead Solution (20
mg of Pb), and mix. Transfer to a 50-mL color-comparison tube,
rinse the flask with water, adding the rinsing to the tube until the
volume is 25 mL, and mix.

Test Preparation—

~

Unless otherwise indicated in the individual monograph,

use a quantity, in g, of the substance to be tested as calcu-

lated by the formula:

2.0/(1000L),

in which L is the Heavy metals limit, as a percentage.~USP28

If the substance is a solid—Transfer the

~

weighed~USP28

quantity of the test substance specified in the individual mono-
graph

~

~USP28

to a clean, dry, 100-mL Kjeldahl flask. [NOTE—A 300-mL flask
may be used if the reaction foams excessively.] Clamp the flask
at an angle of 458, and add a sufficient quantity of a mixture of
8 mL of sulfuric acid and 10 mL of nitric acid to moisten the sub-
stance thoroughly. Warm gently until the reaction commences, al-
low the reaction to subside, and add additional portions of the same
acid mixture, heating after each addition, until a total of 18 mL of
the acid mixture has been added. Increase the amount of heat, and
boil gently until the solution darkens. Cool, add 2 mL of nitric acid,
and heat again until the solution darkens. Continue the heating, fol-
lowed by addition of nitric acid until no further darkening occurs,
then heat strongly to the production of dense, white fumes. Cool,
cautiously add 5 mL of water, boil gently to the production of
dense, white fumes, and continue heating until the volume is re-
duced to a few mL. Cool, cautiously add 5 mL of water, and ex-
amine the color of the solution. If the color is yellow, cautiously
add 1 mL of 30 percent hydrogen peroxide, and again evaporate
to the production of dense, white fumes and a volume of 2 to 3
mL. If the solution is still yellow in color, repeat the addition of
5 mL of water and the peroxide treatment. Cool, dilute cautiously
with a few mL of water, and rinse into a 50-mL color-comparison
tube, taking care that the combined volume does not exceed 25 mL.

If the substance is a liquid—Transfer the

~

weighed~USP28

quantity of the test substance specified in the individual mono-
graph

~

~USP28

to a clean, dry, 100-mL Kjeldahl flask. [NOTE—A 300-mL flask
may be used if the reaction foams excessively.] Clamp the flask
at an angle of 458, and cautiously add a few mL of a mixture of
8 mL of sulfuric acid and 10 mL of nitric acid. Warm gently until
the reaction commences, allow the reaction to subside, and proceed
as directed for If the substance is a solid, beginning with ‘‘add ad-
ditional portions of the same acid mixture.’’

~

Monitor Preparation—Proceed with the digestion

using the same amount of sample and the same procedure

as directed in the Test Preparation until the step ‘‘Cool, di-

lute cautiously with a few mL of water.’’ Add 2.0 mL of

Lead Standard Solution (20 mg of lead), and mix. Transfer

to a 50-mL color comparison tube, rinse the flask with

water, adding the rinsing to the tube until the volume is

25 mL, and mix.~USP28

Procedure—Treat the Test Preparation, the Standard Prepara-
tion

~

and the Monitor Preparation~USP28

as follows: Adjust

~

Using a pH meter or short-range pH indicator paper as ex-

ternal indicator, adjust~USP28

the solution to a pH between 3.0 and 4.0, using short-range pH in-
dicator paper as external indicator,

~

~USP28

with ammonium hydroxide (a dilute ammonia solution may be
used, if desired, as the specified range is approached), dilute with
water to 40 mL, and mix.

To each tube add 2 mL of pH 3.5 Acetate Buffer, then add 1.2 mL
of thioacetamide-glycerin base TS, dilute with water to 50 mL,
mix, allow to stand for 2 minutes, and view downward over a white
surface*: the color of the Test Preparation is not darker than that of
the Standard Preparation,

~

and the color of theMonitor Preparation is equal to or dar-

ker than that of the Standard Preparation.~USP28

OTHER TESTS AND
ASSAYS

BRIEFING

h301iAcid-Neutralizing Capacity, USP 27 page 2209. On the
basis of comments received, revisions are proposed to clarify the
description of the magnetic stirring bar and the calculations pre-
sented under each procedure.

(PA4: E. Gonikberg) RTS—40959-1

Change to read:

Magnetic Stirrer—Transfer 100 mL of water to a 250-mL bea-
ker containing a 40- 6 10-mm

&(or other suitable size)&1S (USP28)
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magnetic stirring bar that is coated with solid perfluorocarbon and
has a spin ring at its center. Adjust the power setting of the mag-
netic stirrer to produce a stirring rate of 300+ 30 rpm when the
stirring bar is centered in the beaker, as determined by a suitable
optical tachometer.

Change to read:

Procedure for Powders, Effervescent Solids, Suspensions
and Other Liquids, Lozenges, Nonchewable Tablets, Chewable
Tablets, and Capsules—Pipet 30.0 mL of 1.0N hydrochloric acid
VS into the Test Preparation while continuing to stir with theMag-
netic Stirrer. [NOTE—Where the acid-neutralizing capacity of the
specimen under test is greater than 25 mEq, use 60.0 mL of
1.0N hydrochloric acid VS,

&and make the appropriate modifications in the calcula-

tion.]&1S (USP28)

Stir for 15 minutes, accurately timed, after the addition of the acid,
begin to titrate immediately, and in a period not to exceed an addi-
tional 5 minutes, titrate the excess hydrochloric acid with 0.5N so-
dium hydroxide VS to attain a stable (for 10 to 15 seconds) pH of
3.5. Calculate the number of mEq of acid consumed, and express
the result in terms of mEq of acid consumed per g of the substance
tested. Each mL of 1.0N hydrochloric acid is equal to 1 mEq of
acid consumed.

&by the formula:

Total mEq = (30 6 NHCl) – (VNaOH 6 NNaOH),

in which NHCl and NNaOH are the normalities of the hydrochlo-

ric acid VS and the sodium hydroxide VS, respectively; and

VNaOH is the volume of sodium hydroxide VS used for titra-

tion. Express the result in terms of mEq of acid consumed

per g of the substance tested.&1S (USP28)

Change to read:

Procedure for Tablets That Are Required To Be Chewed—
Pipet 30.0 mL of 1.0N hydrochloric acid VS into the Test Prepara-
tion while continuing to stir with the Magnetic Stirrer for 10 min-
utes, accurately timed, after the addition of the acid. Discontinue
stirring briefly, and without delay remove any gum base from the
beaker using a long needle. Promptly rinse the needle with 20 mL
of water, collecting the washing in the beaker, and resume stirring
for 5 minutes, accurately timed, then begin to titrate immediately,
and in a period not to exceed an additional 5 minutes, titrate the
excess hydrochloric acid with 0.5N sodium hydroxide VS to attain
a stable (for 10 to 15 seconds) pH of 3.5. Calculate the number of

mEq of acid consumed by the Tablet tested Each mL of 1.0N hy-
drochloric acid is equal to 1 mEq of acid consumed.

&by the formula:

Total mEq = (30 6 NHCl) – (VNaOH 6 NNaOH),

in which the terms are as defined above.&1S (USP28)

Physical Tests and
Determination

BRIEFING

h621i Chromatography, USP 27 page 2272, page 3108 of the
First Supplement, and page 618 of PF 30(2) [Mar.–Apr. 2004]. On
the basis of comments received, it is proposed to revise the sections
Interpretation of Chromatograms and Glossary of Symbols. The
proposed changes are intended to update USP terminology to be
consistent with that currently used in chromatography. It is pro-
posed to expand the particle size range for L8 and L14 columns
to accomodate columns used in new monographs proposed for in-
clusion in USP–NF. It is also proposed to (1) delete the new entries
for columns used in the monograph for Enoxaparin Sodium be-
cause Dowex IX8 and Dowex 50WX2 are now included under Re-
agent Specifications and (2) delete the columns used in the
Enoxaparin Sodium Injection monograph because those columns
are already classified as L46 columns. In addition, other editorial
changes have been made.

(HDQ: M. Marques; PA2: H. Pappa) RTS—40760-1; 41080-1

Change to read:

INTRODUCTION

This chapter defines the terms and procedures used in chroma-
tography and provides general information. Specific requirements
for chromatographic tests and assays of

~

procedures for~USP28

drug substances and dosage forms, including adsorbent and devel-
oping solvents, are given in the individual monographs.
Chromatography is defined as a procedure by which solutes are

separated by a dynamic differential migration process in a system
consisting of two or more phases, one of which moves continu-
ously in a given direction and in which the individual substances
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exhibit different mobilities by reason of differences in adsorption,
partition, solubility, vapor pressure, molecular size, or ionic charge
density. The individual substances thus obtained

~

separated~USP28

can be identified or determined by analytical methods.

~

procedures.~USP28

The general chromatographic technique requires that a solute
undergo distribution between two phases, one of them fixed (sta-
tionary phase), the other moving (mobile phase). It is the mobile
phase that transfers the solute through the medium until it even-
tually emerges separated from other solutes that are eluted earlier
or later. Generally, the solute is transported through the separation
medium by means of a flowing stream of a liquid or a gaseous sol-
vent known as the ‘‘eluant.’’ The stationary phase may act through
adsorption, as in the case of adsorbents such as activated alumina ,
silica gel, and ion-exchange resins,

~

and silica gel,~USP28

or it may act by dissolving the solute, thus partitioning the latter
between the stationary and mobile phases. In the latter process, a
liquid coating held on an inert support serves as the stationary
phase.

~

In the latter process, a liquid coated onto an inert support,

or chemically bonded onto silica gel, or directly onto the

wall of a fused silica capillary, serves as the stationary

phase.~USP28

Partitioning is the predominant mechanism of separation in gas-li-
quid chromatography, paper chromatography, and forms of column
chromatography

~

and thin-layer chromatography~USP28

designated as liquid-liquid chromatography.

~

separation.~USP28

In practice, separations frequently result from a combination of ad-
sorption and partitioning effects.

~

Other separation principles include ion exchange, ion pair

formation, size exclusion, hydrophobic interaction, and

chiral recognition.~USP28

The types of chromatography useful in qualitative and quantita-
tive analysis that are employed in the USP tests and assays

~

procedures~USP28

are column, gas, paper, thin-layer,

~

(including high-performance thin-layer chromatogra-

phy),~USP28

and pressurized liquid chromatography (commonly called high-
pressure or high-performance liquid chromatography). Paper and
thin-layer chromatography are ordinarily more useful for purposes
of identification, because of their convenience and simplicity. Col-
umn chromatography offers a wider choice of stationary phases
and is useful for the separation of individual compounds, in quan-
tity, from mixtures. Both gas chromatography and pressurized li-
quid chromatography require more elaborate apparatus and usually
provide high-resolution methods that will identify and quantitate
very small amounts of material.

~

Modern high-performance thin-layer chromatography, gas

chromatography, and pressurized liquid chromatography re-

quire more elaborate apparatus but usually provide high re-

solution and identify and quantitate very small amounts of

material.~USP28

Change to read:

Use of Reference Substances in Identity Tests—In paper and
thin-layer chromatography, the ratio of the distance (this distance
being measured to the point of maximum intensity of the spot

~

or zone)~USP28

traveled on the medium by a given compound to the distance tra-
veled by the front of the mobile phase, from the point of applica-
tion of the test substance, is designated as the RF value of the
compound. The ratio between the distances traveled by a given
compound and a reference substance is the RR value. RF values vary
with the experimental conditions, and thus identification is best ac-
complished where an authentic specimen of the compound in ques-
tion is used as a reference substance on the same chromatogram.

For this purpose, chromatograms are prepared by applying on
the thin-layer adsorbent or on the paper in a straight line, parallel
to the edge of the chromatographic plate or paper, solutions of the
substance to be identified, the authentic specimen, and a mixture of
nearly equal amounts of the substance to be identified and the
authentic specimen. Each sample application contains approxi-
mately the same quantity by weight of material to be chromato-
graphed. If the substance to be identified and the authentic
specimen are identical, all chromatograms agree in color and RF

value and the mixed chromatogram yields a single spot; i.e., RR

is 1.0.

Change to read:

Location of Components—The spots

~

or zones~USP28

produced by paper or thin-layer chromatography may be located
by the following: (1) direct inspection if the compounds are visible
under white or either short-wavelength (254 nm) or long-wave-
length (360 nm) UV light, (2) inspection in white or UV light after
treatment with reagents that will make the spots visible (reagents
are most conveniently applied with an atomizer), (3) use of a Gei-
ger-Müller counter or autoradiographic techniques in the case of
the presence of radioactive substances, or (4) evidence resulting
from stimulation or inhibition of bacterial growth by the placing
of removed portions of the adsorbent and substance on inoculated
media.

~

(1) direct inspection if the compounds are visible under

white or either short-wavelength (254 nm, quenching of

fluorescence of indicator) or long-wavelength (365 nm,

self-fluorescence) UV light, (2) inspection in white or UV

light after treatment (derivatization) with reagents that will

make the substance visible (reagents are most conveniently

applied by dipping the plate into the reagent solution or

spraying such solution onto the plate with an atomizer),

Pharmacopeial Forum
1008 IN-PROCESS REVISION Vol. 30(3) [May–June 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



(3) scanning the plate prior to or after derivatization at any

desired wavelength (in absorption or fluorescence mode)

using a scanning densitometer, (4) use of a Geiger-Müller

counter or autoradiographic techniques in the case of the

presence of radioactive substances, or (5) evidence resulting

from biological activity (such as stimulation or inhibition of

growth of microorganisms, bioluminescence, or biochem-

ical reactions) by the placing of removed portions of the ad-

sorbent and substance on inoculated media, or performing

biochemical tests directly on the plate by covering the plate

with, or dipping it into, a suspension of the biological test

system.~USP28

In open-column chromatography, in pressurized liquid chroma-
tography performed under conditions of constant flow rate, and in
gas chromatography, the retention time, t, defined as the time
elapsed between sample injection and appearance of the peak con-
centration of the eluted sample zone, may be used as a parameter of
identification. Solutions of the substance to be identified or deriva-
tives thereof, of the reference compound, and of a mixture of equal
amounts of these two are chromatographed successively on the
same column under the same chromatographic conditions. Only
one peak should be observed for the mixture. The ratio of the re-
tention times of the test substance, the reference compound, and a
mixture of these, to the retention time of an internal standard is
called the relative retention time RR and is also used frequently
as a parameter of identification.
The deviations of RR, RF, or t values measured for the test sub-

stance from the values obtained for the reference compound and
mixture should not exceed the reliability estimates determined sta-
tistically from replicate assays of the reference compound.
Chromatographic identification by these methods under given

conditions strongly indicates identity but does not constitute defi-
nitive identification. Coincidence of identity parameters under 3 to
6 different sets of chromatographic conditions (temperatures, col-
umn packings, adsorbents, eluants, developing solvents, various
chemical derivatives, etc.) increases the probability that the test
and reference substances are identical. However, many isomeric
compounds cannot be separated. Specific and pertinent chemical,
spectroscopic, or physicochemical identification of the eluted com-
ponent combined with chromatographic identity is the most valid
criterion of identification. For this purpose, the individual compo-
nents separated by chromatography may be collected for further
identification

~

or chromatographic separation may be combined with

other analytical techniques. Some of those investigations

(such as UV, IR, RAMAN, and MS) can also be made di-

rectly on the thin-layer chromatography plate.~USP28

Change to read:

THIN-LAYER CHROMATOGRAPHY

In thin-layer chromatography, the adsorbent is a relatively thin,
uniform layer of dry, finely powdered material applied to a glass,
plastic, or metal sheet or plate, glass plates being most commonly
employed. The coated plate can be considered an ‘‘open chromato-
graphic column’’ and the separations achieved may be based upon
adsorption, partition, or a combination of both effects, depending
on the particular type of support,

~

stationary phase,~USP28

its preparation, and its use with different solvents. Thin-layer chro-
matography on ion-exchange films

~

layers~USP28

can be used for the fractionation of polar compounds. Presumptive
identification can be effected by observation of spots

~

or zones~USP28

of identical RF value and about equal magnitude obtained, respec-
tively, with an unknown and a reference sample chromatographed
on the same plate. A visual comparison of the size of the spots

~

or intensity of the spots or zones~USP28

may serve for semiquantitative estimation. Quantitative measure-
ments are possible by means of densitometry , fluorescence, and
fluorescence quenching;

~

(absorbance or fluorescence measurements),~USP28

or the spots may be carefully removed from the plate, followed by
elution with a suitable solvent and spectrophotometric measure-
ment. For two-dimensional thin-layer chromatography, the chro-
matographed plate is turned at a right angle and again
chromatographed, usually in another chamber equilibrated with a
different solvent system.

Apparatus—Acceptable apparatus and materials for thin-layer
chromatography consist of the following.
Flat glass plates of convenient size, typically 20 cm 6 20 cm.1

An aligning tray or a flat surface upon which to align and rest the
plates during the application of the adsorbent.
A storage rack to hold the prepared plates during drying and

transportation. The rack holding the plates should be kept in a de-
siccator or be capable of being sealed in order to protect the plates
from the environment after removal from the drying oven.
The adsorbent consists of finely divided adsorbent materials,

normally 5 to 40mm in diameter, suitable for chromatography. It
can be applied directly to the glass plate or can be bonded to the
plate by means of plaster of paris (hydrated calcium sulfate) [at a
ratio of 5% to 15%] or with starch paste or other binders. The for-
mer will not yield as hard a surface as will the starch, but it is not
affected by strongly oxidizing spray reagents. The adsorbent may
contain fluorescing material to aid in the visualization of spots that
absorb ultraviolet light.
A spreader, which, when moved over the glass plate, will apply

a uniform layer of adsorbent of desired thickness over the entire
surface of the plate.
A developing chamber that can accommodate one or more plates

and can be properly closed and sealed as described under Ascend-
ing Chromatography. The chamber is fitted with a plate-support
rack that supports the plates, back to back, with the lid of the cham-
ber in place.

1 Commercially prepared plates may be substituted for plates pre-
pared as directed herein.
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A template (generally made of plastic) to aid in placing the test
spots at definite intervals, to mark distances as needed, and to aid in
labeling the plates.
A graduated micropipet capable of delivering 10-mL volumes.

Total volumes of test and standard solutions are specified in the
individual monograph.
A reagent sprayer that will emit a fine spray and will not itself be

attacked by the reagent.
An ultraviolet light source suitable for observations with short

(254 nm) and long (360 nm) UV wavelengths.

~

A TLC or HPTLC plate. The chromatography is gener-

ally carried out using precoated plates or sheets (on glass,

aluminum, or polyester support) of suitable size. It may be

necessary to clean the plates prior to separation. This can be

done by migration of, or immersion in, an appropriate sol-

vent. The plates may also be impregnated by procedures

such as development, immersion, or spraying. At the time

of use, the plates may be activated, if necessary, by heating

in an oven at 1208 for 20 minutes. The stationary phase of

TLC plates has an average particle size of 10–15 mm, and

that of HPTLC plates an average particle size of 5 mm. Al-

ternatively flat glass plates of convenient size, typically 20

cm 6 20 cm can be coated as described under Preparation

of Chromatographic Plates.

A suitable manual, semiautomatic, or automatic applica-

tion device can be used to ensure proper positioning of the

plate and proper transfer of the sample, with respect to vo-

lume and position, onto the plate. Alternatively, a template

can be used to guide in manually placing the test spots at

definite intervals, to mark distances as needed, and to aid

in labeling the plates. For the proper application of the solu-

tions, micropipets, microsyringes, or calibrated disposable

capillaries are recommended.

For ascending development, a chromatographic chamber

made of inert, transparent material and having the following

specifications is used: a flat bottom or twin trough, a tightly

fitted lid, and a size suitable for the plates. For horizontal

development, the chamber is provided with a reservoir for

the mobile phase, and it also contains a device for directing

the mobile phase to the stationary phase.

Devices for transfer of reagents onto the plate by spray-

ing, immersion, or exposure to vapor and devices to facili-

tate any necessary heating for visualization of the separated

spots or zones.

A UV light source suitable for observations under short

(254 nm) and long (365 nm) wavelength UV light.

A suitable device for documentation of the visualized

chromatographic result.

Procedure—Apply the prescribed volume of the test so-

lution and the standard solution in sufficiently small por-

tions to obtain circular spots of 2 to 5 mm in diameter (1

to 2 mm on HPTLC plates) or bands of 10 to 20 mm by 1

to 2 mm (5 to 10 mm by 0.5 to 1 mm on HPTLC plates) at an

appropriate distance from the lower edge—during chroma-

tography the application position must be 3 mm (HPTLC) to

5 mm (TLC) above the level of the developing solvent—and

from the sides of the plate. Apply the solutions on a line par-

allel to the lower edge of the plate with an interval of at least

10 mm (5 mm on HPTLC plates) between the centers of

spots or 4 mm (2 mm on HPTLC plates) between the edges

of bands, and allow to dry.

Ascending Development—Line at least one wall of the

chromatographic chamber with filter paper. Pour into the

chromatographic chamber a quantity of the mobile phase

sufficient for the size of the chamber to give, after impreg-

nation of the filter paper, a level of depth appropriate to the

dimension of the plate used. For saturation of the chromato-

graphic chamber, close the lid, and allow the system to equi-

librate. Unless otherwise indicated, the chromatographic

separation is performed in a saturated chamber.

Place the plate in the chamber, ensuring that the plate is as

vertical as possible and that the spots or bands are above the

surface of the mobile phase, and close the chamber. The sta-

tionary phase faces the inside of the chamber. Remove the

plate when the mobile phase has moved over the prescribed
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distance. Dry the plate, and visualize the chromatograms as

prescribed. For two-dimensional chromatography, dry the

plates after the first development, and carry out a second de-

velopment in a direction perpendicular to that of the first de-

velopment.

Horizontal Development—Introduce a sufficient quantity

of the developing solvent into the reservoir of the chamber

using a syringe or pipet. Place the plate horizontally in the

chamber, connect the mobile phase direction device accord-

ing to the manufacturer’s instructions, and close the cham-

ber. If prescribed, develop the plate starting simultaneously

at both ends. Remove the plate when the mobile phase has

moved over the distance prescribed in the monograph. Dry

the plate, and visualize the chromatograms as prescribed.

For two-dimensional chromatography, dry the plates after

the first development, and carry out a second development

in a direction perpendicular to that of the first development.

Detection—Observe the dry plate first under short-wave-

length UV light (254 nm) and then under long-wavelength

UV light (365 nm) or as stated in the monograph. If further

directed, spray, immerse, or expose the plate to vapors of the

specified reagent, heat the plate when required, observe, and

compare the test chromatogram with the standard chromato-

gram. Document the plate after each observation. Measure

and record the distance of each spot or zone from the point

of origin, and indicate for each spot or zone the wavelength

under which it was observed. Determine the RF values for

the principal spots or zones (see Glossary of Symbols).

Quantitative Measurement—Using appropriate instru-

mentation, substances separated by TLC and responding

to ultraviolet-visible (UV-Vis) irradiation prior to or after

derivatization can be determined directly on the plate. While

moving the plate or the measuring device, the plate is exam-

ined by measuring the reflectance of the incident light. Si-

milarly, fluorescence may be measured using an appropriate

optical system. Substances containing radionuclides can be

quantified in three ways: (1) directly by moving the plate

alongside a suitable counter or vice versa; (2) by cutting

the plates into strips and measuring the radioactivity on each

individual strip using a suitable counter; or (3) by scraping

off the stationary phase, dissolving it in a suitable scintilla-

tion cocktail, and measuring the radioactivity using a liquid

scintillation counter (see Radioactivity h821i).

The apparatus for direct quantitative measurement on the

plate is a densitometer that is composed of a mechanical de-

vice to move the plate or the measuring device along the x-

axis and the y-axis, a recorder, a suitable integrator or a

computer; and, for substances responding to UV-Vis irradia-

tion, a photometer with a source of light, an optical device

capable of generating monochromatic light, and a photo cell

of adequate sensitivity, all of which are used for the mea-

surement of reflectance. In the case where fluorescence is

measured, a suitable filter is also required to prevent the

light used for excitation from reaching the photo cell while

permitting the emitted light or specific portions thereof to

pass. The linearity range of the counting device must be ver-

ified.

For quantitative tests, it is necessary to apply to the plate

not fewer than three standard solutions of the substance to

be examined, the concentrations of which span the expected

value in the test solution (e.g., 80%, 100%, and 120%). De-

rivatize with the prescribed reagent, if necessary, and record

the reflectance or fluorescence in the chromatograms ob-

tained. Use the measured results for the calculation of the

amount of substance in the test solution.

Preparation of Chromatographic Plates—

Apparatus—

Flat glass plates of convenient size, typically 20 cm6 20

cm.
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An aligning tray or a flat surface upon which to align and

rest the plates during the application of the adsorbent.

A storage rack to hold the prepared plates during drying

and transportation. The rack holding the plates should be

kept in a desiccator or be capable of being sealed in order

to protect the plates from the environment after removal

from the drying oven.

The adsorbent consists of finely divided adsorbent mate-

rials, normally 5 to 40 mm in diameter, suitable for chroma-

tography. It can be applied directly to the glass plate or can

be bonded to the plate by means of plaster of Paris (calcium

sulfate hemihydrate [at a ratio of 5% to 15%]) or with starch

paste or other binders. The plaster of Paris will not yield as

hard a surface as will the starch, but it is not affected by

strongly oxidizing spray reagents. The adsorbent may con-

tain fluorescing material to aid in the visualization of spots

that absorb UV light.

A spreader, which, when moved over the glass plate, will

apply a uniform layer of adsorbent of desired thickness over

the entire surface of the plate.~USP28

Procedure—[NOTE—In this procedure, use purified water that is
obtained by distillation.] Clean the

~

glass~USP28

plates scrupulously, as by immersion in chromic acid cleansing
mixture,

~

using an appropriate cleaning solution (see Cleaning Glass

Apparatus h1051i),~USP28

rinsing them with copious quantities of water until the water runs
off the plates without leaving any visible water or oily spots, then
dry. It is important that the plates be completely free from lint and
dust when the adsorbent is applied.
Arrange the plate or plates on the aligning tray, place a 5-6 20-

cm plate adjacent to the front edge of the first square plate and an-
other 5-6 20-cm plate adjacent to the rear edge of the last square,
and secure all of the plates so that they will not slip during the ap-
plication of the adsorbent. Position the spreader on the end plate
opposite the raised end of the aligning tray. Mix 1 part of adsorbent
with 2 parts of water (or in the ratio suggested by the supplier) by
shaking vigorously for 30 seconds in a glass-stoppered conical
flask, and transfer the slurry to the spreader. Usually 30 g of adsor-
bent and 60 mL of water are sufficient for five 20-6 20-cm plates.
Complete the application of adsorbents using plaster of Paris bin-
der within 2 minutes of the addition of the water, because thereafter
the mixture begins to harden. Draw the spreader smoothly over the
plates toward the raised end of the aligning tray, and remove the
spreader when it is on the end plate next to the raised end of the
aligning tray. (Wash away all traces of adsorbent from the spreader

immediately after use.) Allow the plates to remain undisturbed for
5 minutes, then transfer the square plates, layer side up, to the sto-
rage rack, and dry at 1058 for 30 minutes. Preferably place the rack
at an angle in the drying oven to prevent the condensation of moist-
ure on the back sides of plates in the rack. When the plates are dry,
allow them to cool to room temperature, and inspect the uniformity
of the distribution and the texture of the adsorbent layer; trans-
mitted light will show uniformity of distribution, and reflected light
will show uniformity of texture. Store the satisfactory plates over
silica gel in a suitable chamber.

Place two filter-paper wicks, 18 cm in height and as wide as the
length of the developing chamber, into the chamber, add about 100
mL of the solvent (sufficient to have a depth of 5 to 10 mm at the
bottom of the chamber), seal the cover to the top of the chamber,
and allow the system to equilibrate; it is essential that the wicks
become completely wet. Alternatively, the chamber may be com-
pletely lined with filter paper. In either case, assure that the filter
paper dips into the solvent at the bottom of the chamber. Where
vapor saturation of the chamber by these methods is undesirable,
it is so indicated in the individual monograph.

Apply the test solution and the standard solution, as directed in
the individual monograph, at points about 1.5 cm apart and about 2
cm from the lower edge of the plate (the lower edge is the first part
over which the spreader moved in the application of the adsorbent
layer), and allow to dry. Avoid physical disturbance of the adsor-
bent during the spotting procedure (by the pipet or other applicator)
or when handling the plates. The template will aid in determining
the spot points and the 10- to 15-cm distance through which the
solvent front should pass.

Place a mark 10 to 15 cm above the spot point. Arrange the plate
on the supporting rack (test spots toward the bottom), and intro-
duce the rack into the developing chamber. Allow the solvent in
the chamber to reach the lower edge of the adsorbent, but do not
allow the spot points to be immersed. Put the cover in place, and
maintain the system until the solvent ascends to a point 10 to 15 cm
above the initial spots, this usually requires about 15 minutes to 1
hour. Remove the plate from the developing chamber, mark the
solvent front, air-dry the plates, and observe first under short-wa-
velength UV light (254 nm) and then under long-wavelength UV
light (360 nm). Measure and record the distance of each spot from
the point of origin, and indicate for each spot the wavelength under
which it was observed. Determine the RF values for the principal
spots (see Glossary of Symbols). If further directed, spray the spots
with the reagent specified, observe, and compare the test chroma-
togram with the standard chromatogram.

Continuous Development Thin-Layer
Chromatography

In contrast to conventional thin-layer chromatography, which is
carried out in a closed tank, the continuous development or contin-
uous flow technique allows the upper end of the plate to project
through a slot in the cover of the developing chamber. When the
developing solvent reaches the slot, continuous evaporation oc-
curs, producing a steady flow of solvent over the plate. In conven-
tional thin-layer chromatography, spot migration ceases when the
solvent reaches the top of the plate, after which the spots simply
enlarge by diffusion. In the continuous flow process, spot migra-
tion continues as long as the plate remains in the tank and the de-
veloping solvent is not exhausted.

Development may be continued for several hours after the sol-
vent reaches the top of the plate, to provide adequate migration of
the spots. Usually spots of a standard solution, a test solution, and a
mixture of equal amounts of test and standard solutions, are initi-
ally applied at a standard distance from the base of the plate. Iden-
tity of the standard and test substances is confirmed by their
migrating equal distances from the origin and by the observation
that the two substances applied as a mixture show no tendency to
separate.
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A major advantage of continuous development thin-layer chro-
matography stems from the greater solvent selectivity for solvents
of low solvent strength. Solvent strength refers to the property of a
developing solvent that causes solutes to migrate, and it is strongly
influenced by the polarity of the solvent. Increasing the solvent
strength by adding a more polar solvent causes the RF value to in-
crease. Solvent selectivity refers to the ability of a solvent system
to produce different RF values for closely related substances. In
conventional thin-layer chromatography, a solvent system giving
an RF value in the range of 0.3 to 0.7, but with adequate selectivity
to permit separation of the substances being examined is usually
selected. It is much easier to find solvent systems producing ade-
quate migration than to find those affording adequate selectivity.
Solvent systems of lower strength generally exhibit higher selec-

tivity, but are difficult to employ in conventional thin-layer chro-
matography because they result in very little migration before the
solvent reaches the top of the plate. Migration may be increased,
however, by repeated drying and redevelopment of the plate or,
more conveniently, by providing means for evaporation of solvent
at the top of the plate, which results in continuous development.
Two techniques are used: continuous development and short-bed
continuous development thin-layer chromatography.
An RF value cannot be measured in continuous development

thin-layer chromatography. Substances may be compared either
by their migration distance over a fixed period of time or by com-
parison with the migration of a standard substance applied to the
plate.

CONTINUOUS DEVELOPMENT

Apparatus—Acceptable apparatus and materials for continuous
development thin-layer chromatography are the same as those de-
scribed under conventional Thin-Layer Chromatography, except as
follows.
A developing chamber is used that consists of a rectangular tank,

approximately 23 cm 6 23 cm 6 9 cm, equipped with a glass
solvent trough and a platform about 3.75 cm high to elevate the
solvent trough above the base of the tank. The chamber is fitted
with a cover having a 21- 6 6-cm slot in the front edge.

Procedure—Apply the standard solution, the test solution, and
a mixture of equal amounts of the standard solution and the test
solution to a line about 2 cm from the base of the plate. Place
the plate in the elevated empty solvent trough with the adsorbent
on the underside of the leaning plate. The adsorbent rests against a
piece of heavy (about 1 mm thick)2 filter paper measuring 20 cm6
3 cm, folded lengthwise and placed over the front edge of the tank.
Place the developing solvent in the trough; set the cover in place,
and seal all openings except where the adsorbent contacts the paper
wick. The plate extends about 1 cm beyond the top of the tank.

After the solvent reaches the top of the plate, allow development
to continue for an appropriate time. Then remove and dry the plate,
and detect the spots by suitable means.

SHORT-BED CONTINUOUS DEVELOPMENT

A major advantage of the short-bed technique derives from the
fact that solvent velocity is inversely related to bed length. Since
spot migration depends upon the total amount of solvent passing
over the plate, the short-bed permits useful migration to be ob-
tained in a reasonable time with solvent having very low solvent
strength. Lower diffusion in solvents of low solvent strength pro-
duces smaller and more dense spots, which enhances both detect-
ability and discernment of small differences in migration distance.

Apparatus—Acceptable apparatus and materials for short-bed
continuous development thin-layer chromatography are the same
as those described under conventional Thin-Layer Chromatogra-
phy, except as follows.
A shallow developing chamber3 approximately 22 cm 6 9 cm

6 3 cm, equipped with a cover plate and tight-fitting polytef wings
that enable the chamber to be sealed against the plate, is used. The
inside bottom of the chamber contains ridges that support the plate
and allow it to be inserted at different angles, thereby varying the
length of the plate contained within the tank.

Procedure—Apply the standard solution, the test solution, and
a mixture of equal parts of the standard solution and the test solu-
tion to a line about 2 cm from the base of the plate. Place the plate
in the developing chamber (adsorbent side up), and add the devel-
oping solvent to the chamber. No paper wick is employed. After
the solvent reaches the top of the plate, allow development to con-
tinue for an appropriate time. Then remove and dry the plate, and
detect the spots by suitable means.

~

~USP28

Change to read:

INTERPRETATION OF CHROMATOGRAMS

Figure 1 represents a typical chromatographic separation of two
substances, 1 and 2, where t1 and t2 are the respective retention
times; and h, h/2, and Wh/2 are the height, the half-height, and the
width at half-height, respectively, for peak 1. W1 and W2 are the
respective widths of peaks 1 and 2 at the baseline. Air peaks are
a feature of gas chromatograms and correspond to the solvent front
in liquid chromatography.

2 Whatman No. 3MM filter paper or equivalent.

3 Suitable equipment is available from Regis Chemical Company,
Morton Grove, IL.
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Fig. 1. Chromatographic separation of two substances

Chromatographic retention times are characteristic of the com-
pounds they represent but are not unique. Coincidence of retention
times of a test and a reference substance can be used as a feature in
construction of an identity profile but is insufficient on its own to
establish identity. Absolute retention times of a given compound
vary from one chromatogram to the next. Comparisons are nor-
mally made in terms of relative retention, a,
~

r,~USP28

which is calculated by the equation:

where t2 and t1 are the retention times, measured from the point of
injection, of the test and reference substances, respectively, deter-
mined under identical experimental conditions on the same col-
umn, and ta is the retention time of a nonretained substance, such
as methane in the case of gas chromatography.
In this and the following expressions, the corresponding reten-

tion volumes or linear separations on the chromatogram, both of
which are directly proportional to retention time, may be substi-
tuted in the equations. Where the value of ta is small, RR

&r&1S (USP28)

may be estimated from the retention times measured from the point
of injection (t2/t1).

&RR.&1S (USP28)

The number of theoretical plates, N, is a measure of column ef-
ficiency. For Gaussian peaks, it is calculated by the equation:

where t is the retention time of the substance andW is the width of
the peak at its base, obtained by extrapolating the relatively straight
sides of the peak to the baseline. Wh/2 is the peak width at half-
height, obtained directly by electronic integrators.

&

&1S (USP28)

The value of N depends upon the substance being chromato-
graphed as well as the operating conditions such as mobile phase
or carrier gas flow rates and temperature, the quality of the packing,
the uniformity of the packing within the column and, for capillary
columns, the thickness of the stationary phase film, and the internal
diameter and length of the column.

The separation of two components in a mixture, the resolution,
R, is determined by the equation:

in which t2 and t1 are the retention times of the two components,
and W2 and W1 are the corresponding widths at the bases of the
peaks obtained by extrapolating the relatively straight sides of
the peaks to the baseline.
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Where electronic integrators are used, it may be convenient to
determine the resolution, R, by the equation:

and to determine the number of theoretical plates, N, by the equa-
tion:

&where Wh/2 is the peak width at half-height, obtained di-

rectly by electronic integrators.&1S (USP28)

However, in the event of dispute, only equations based on peak
width at baseline are to be used.
Peak areas and peak heights are usually proportional to the quan-

tity of compound eluting. These are commonly measured by elec-
tronic integrators but may be determined by more classical
approaches. Peak areas are generally used but may be less accurate
if peak interference occurs. For manual measurements, the chart
should be run faster than usual, or a comparator should be used
to measure the width at half-height and the width at the base of
the peak, to minimize error in these measurements. For accurate
quantitative work, the components to be measured should be sepa-
rated from any interfering components. Peak tailing and fronting
and the measurement of peaks on solvent tails are to be avoided.
Chromatographic purity tests for drug raw materials are some-

times based on the determination of peaks due to impurities, ex-
pressed as a percentage of the area due to the drug peak. It is
preferable, however, to compare impurity peaks with those in the
chromatogram of a standard at a similar concentration. The stan-
dard may be the drug itself at a level corresponding to, for example,
0.5% impurity, or in the case of toxic or signal impurities, a stan-
dard of the impurity itself.

Change to read:

SYSTEM SUITABILITY

System suitability tests are an integral part of gas and liquid
chromatographic methods. They are used to verify that the resolu-
tion and reproducibility of the chromatographic system are ade-
quate for the analysis to be done. The tests are based on the
concept that the equipment, electronics, analytical operations,
and samples to be analyzed constitute an integral system that can
be evaluated as such.
The resolution, R, [NOTE—All terms and symbols are defined in

the Glossary of Symbols] is a function of column efficiency, N, and
is specified to ensure that closely eluting compounds are resolved
from each other, to establish the general resolving power of the sys-
tem, and to ensure that internal standards are resolved from the
drug. Column efficiency may be specified also as a system suitabil-
ity requirement, especially if there is only one peak of interest in
the chromatogram; however, it is a less reliable means to ensure
resolution than direct measurement. Column efficiency is a mea-
sure of peak sharpness, which is important for the detection of trace
components.

Replicate injections of a Standard preparation used in the assay
or other standard solution are compared to ascertain whether re-
quirements for precision are met. Unless otherwise specified in
the individual monograph, data from five replicate injections of
the analyte are used to calculate the relative standard deviation,
SR, if the requirement is 2.0% or less; data from six replicate injec-
tions are used if the relative standard deviation requirement is more
than 2.0%.
The tailing factor, T, a measure of peak symmetry, is unity for

perfectly symmetrical peaks and its value increases as tailing be-
comes more pronounced (see Fig. 2). In some cases, values less
than unity may be observed. As peak asymmetry increases, integra-
tion, and hence precision, becomes less reliable.

Fig. 2. Asymmetrical chromatographic peak

These tests are performed by collecting data from replicate in-
jections of standard or other solutions as specified in the individual
monograph. The specification of definitive parameters in a mono-
graph does not preclude the use of other suitable operating condi-
tions (see Procedures under Tests and Assays in the General
Notices). Adjustments of operating conditions to meet system suit-
ability requirements may be necessary.

~

If adjustments of operating conditions to meet system suit-

ability requirements are necessary, each of the following is

the maximum specification that can be considered, unless

otherwise directed in the monograph. Adjustments are per-

mitted only when Reference Standards suitable standards

(including Reference Standards) are available for all ana-

lytes compounds used in the suitability test and are used

to show that the adjustments have improved the quality of

the chromatography in meeting system suitability require-

ments. Adjustments to chromatographic systems performed

in order to comply with system suitability requirements are

not to be made to compensate for column failure or to cir-

cumvent replacing a deteriorated column. Multiple adjust-

ments that may have a cumulat ive effec t in the

performance of the system are to be avoided.
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pH of Mobile Phase (HPLC)—The pH of the aqueous

buffer used in the preparation of the mobile phase can be

adjusted to within +0.2 + 0.5 units of the value or range

specified.

Concentration of Salts in Buffer (HPLC)—The con-

centration of the salts used in the preparation of the aqueous

buffer used in the mobile phase can be adjusted to within

+10%, provided the permitted pH variation (see above)

is met.

Ratio of Components in Mobile Phase (HPLC)—The

amount of the minor The following adjustment limits apply

to minor components of the mobile phase (specified at 50%

or less). The amount(s) of these component(s) can be ad-

justed by +30% relative or +2% absolute (i.e., in relation

to the total mobile phase), whichever is larger. However, the

change in any component cannot exceed +10% absolute,

nor can the final concentration of any component be reduced

to zero. Adjustment can be made to one minor component in

a ternary mixture. Examples of adjustments for binary and

ternary mixtures are given below.

Binary Mixtures—

SPECIFIED RATIO OF 50 : 50—Thirty percent of 50 is 15% abso-

lute, but this exceeds the maximum permitted change of

+10% absolute in either component. Therefore, the mobile

phase ratio may be adjusted only within the range of 40 : 60

to 60 : 40.

SPECIFIED RATIO OF 95 : 5—Thirty percent of 5 is 1.5% abso-

lute. However, because adjustments up to+2% absolute are

allowed, the ratio may be adjusted within the range of 93 : 7

to 97 : 3.

SPECIFIED RATIO OF 2 : 98—Thirty percent of 2 is 0.6% abso-

lute. In this case an absolute adjustment of +2% is not al-

lowed because it would reduce the amount of the first

component to zero. Therefore the maximum allowed adjust-

ment is within the range of 1.4 : 98.6 to 2.6 : 97.4.

Ternary Mixtures—

SPECIFIED RATIOOF 60 : 35 : 5—For the second component, 30%

of 35 is 10.5% absolute, which exceeds the maximum per-

mitted change of+10% absolute in any component. There-

fore the second component may be adjusted only within the

range of 25% to 45% absolute. For the third component,

30% of 5 is 1.5% absolute. Since +2% absolute is per-

mitted and provides more flexibility, the third component

may be adjusted within the range of 3% to 7% absolute.

In all cases, a sufficient quantity of the first component is

used to give a total of 100%. Therefore, mixture ranges of

50 : 45 : 5 to 70 : 25 : 5 or 58 : 35 : 7 to 62 : 35 : 3 would meet

the requirement.

Detector Wavelength of UV-Visible Detector

(HPLC)—Deviations from the wavelengths specified in

the method are not permitted. The procedure specified by

the detector manufacturer, or another validated procedure,

is to be used to verify that error in the detector wavelength

is, at most, +3 nm.

Column Length (GC, HPLC): can be adjusted by as

much as +70%. –50% to +100%.

Column Inner Diameter (GC, HPLC): can be adjusted

by as much as +25% 50%. + 25% for HPLC and + 50%

for GC.

Film Thickness (Capillary GC): can be adjusted by as

much as –50% to 100%.

Particle Size (HPLC): can be reduced by as much as

50%.
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Particle Size (GC): going from a larger to a smaller or a

smaller to a larger (if it is the same "Range Ratio", which is

the diameter of the largest particle divided by the diameter

of the smallest particle) particle size GC mesh support is ac-

ceptable, provided the chromatography meets the require-

ments of the system suitability.

Flow Rate (GC, HPLC): can be adjusted by as much as

+50%.

Injection Volume (GC, HPLC): can be reduced as far as

is consistent with accepted precision and detection limits. It

may be increased to as much as twice the volume specified,

provided there are no adverse effects on factors such as

baseline, peak shapes, resolution, linearity, and retention

times.

Column Temperature (HPLC): can be adjusted by as

much as +208. +108. Column thermostating is recom-

mended to improve control and reproducibility of retention

time.

Column Temperature (GC): can be adjusted by as much

as +2%, in terms of absolute temperature. +10%.

Oven Temperature Program (GC)—Adjustment of

temperatures is permitted as stated above. For the times spe-

cified for the temperature to be maintained or for the tem-

perature to be changed from one value to another, an

adjustment of up to +20% is permitted.

Gradient Elution (HPLC)—The configuration of the

equipment employed may significantly alter the resolution,

retention time, and relative retentions described in the meth-

od. Should this occur, it may be due to excess dwell time,

which is the volume between the point at which the two

eluants meet and the top of the column.~USP28

Unless otherwise directed in the monograph, system suitability
parameters are determined from the analyte peak.
To ascertain the effectiveness of the final operating system, it

should be subjected to suitability testing. Replicate injections of
the standard preparation required to demonstrate adequate system
precision may be made before the injection of samples or may be

interspersed among sample injections. System suitability must be
demonstrated throughout the run by injection of an appropriate
control preparation at appropriate intervals.
The control preparation can be a standard preparation or a solu-

tion containing a known amount of analyte and any additional ma-
terials useful in the control of the analytical system, such as
excipients or impurities. Whenever there is a significant change
in equipment or in a critical reagent, suitability testing should be
performed before the injection of samples. No sample analysis is
acceptable unless the requirements of system suitability have been
met. Sample analyses obtained while the system fails

~

system suitability~USP28

requirements are unacceptable.

Change to read:

GLOSSARY OF SYMBOLS

To promote uniformity of interpretation, the following symbols
and definitions are employed where applicable in presenting for-
mulas in the individual monographs. [NOTE—Where the terms W
and t both appear in the same equation they must be expressed
in the same units.]

a relative retention,

cR, cI, cU concentrations of Reference Standard, inter-
nal standard, and analyte in a particular solu-
tion.

CA concentration ratio of analyte and internal
standard in test solution or Assay preparation,

CS concentration ratio of Reference Standard and
internal standard in Standard solution,

&

&1S (USP28)

f distance from the peak maximum to the lead-
ing edge of the peak, the distance being mea-
sured at a point 5% of the peak height from
the baseline.

k’ capacity factor,
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N number of theoretical plates in a chromato-
graphic column,

qR, qI, qU total quantities (weights) of Reference
Standard, internal standard, and analyte in
a particular solution.

QA quantity ratio of analyte and internal standard
in test solution or Assay preparation,

QS quantity ratio of Reference Standard and
internal standard in Standard solution,

&r relative retention

ri peak response of an impurity obtained

from a chromatogram

rI peak response of the Internal Standard

obtained from a chromatogram&1S (USP28)

rS peak response of the Reference Standard ob-
tained from a chromatogram.

rU peak response of the analyte obtained from a
chromatogram.

R resolution between two chromatographic
peaks,

RF chromatographic retardation factor equal to
the ratio of the distance from the origin to
the center of a zone divided by the distance
from the origin to the solvent front.

RR relative retention

&

&1S (USP28)

RR relative retention time

&Rrel relative retardation

RS peak response ratio for a Standard preparation
containing Reference Standard and internal
standard,

RU peak response ratio for Assay preparation
containing the analyte and internal standard,
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SR (%) relative standard deviation in percentage,

where Xi is an individual measurement in a set
of N measurements and X is the arithmetic
mean of the set.

T tailing factor,

t retention time measured from time of injec-
tion to time of elution of peak maximum.

ta retention time of nonretarded component, air
with thermal conductivity detection.

W width of peak measured by extrapolating the
relatively straight sides to the baseline.

Wh/2 width of peak at half height.
W0.05 width of peak at 5% height.

Change to read:

CHROMATOGRAPHIC REAGENTS

The following list of packings (L), phases (G), and supports (S)
is intended to be a convenient reference for the chromatographer.
[NOTE—Particle sizes given in this listing are those generally pro-
vided. Where other, usually finer, sizes are required, the individual
monograph specifies the desired particle size. Within any category
of packings or phases listed below, there may be a wide range of
columns available. Where it is necessary to define more specifi-
cally the chromatographic conditions, the individual monograph
so indicates.]

Packings

L1—Octadecyl silane chemically bonded to porous silica or
ceramic micro-particles, 3 to 10 mm in diameter.
L2—Octadecyl silane chemically bonded to silica gel of a con-

trolled surface porosity that has been bonded to a solid spherical
core, 30 to 50mm in diameter.
L3—Porous silica particles, 5 to 10 mm in diameter.
L4—Silica gel of controlled surface porosity bonded to a solid

spherical core, 30 to 50 mm in diameter.
L5—Alumina of controlled surface porosity bonded to a solid

spherical core, 30 to 50 mm in diameter.
L6—Strong cation-exchange packing–sulfonated fluorocarbon

polymer coated on a solid spherical core, 30 to 50mm in diameter.
L7—Octylsilane chemically bonded to totally porous silica par-

ticles, 3 to 10mm in diameter.
L8—An essentially monomolecular layer of aminopropylsilane

chemically bonded to totally porous silica gel support,

&3 to&1S (USP28)

10 mm in diameter.
L9—10-mm irregular or spherical, totally porous silica gel hav-

ing a chemically bonded, strongly acidic cation-exchange coating.

L10—Nitrile groups chemically bonded to porous silica parti-
cles, 3 to 10 mm in diameter.
L11—Phenyl groups chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L12—A strong anion-exchange packing made by chemically

bonding a quaternary amine to a solid silica spherical core, 30 to
50 mm in diameter.
L13—Trimethylsilane chemically bonded to porous silica parti-

cles, 3 to 10 mm in diameter.
L14—Silica gel 10 mm in diameter

&

&1S (USP28)

having a chemically bonded, strongly basic quaternary ammonium
anion-exchange coating,

&5 to 10 mm in diameter.&1S (USP28)

L15—Hexylsilane chemically bonded to totally porous silica
particles, 3 to 10 mm in diameter.
L16—Dimethylsilane chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L17—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the hydrogen
form, 7 to 11 mm in diameter.
L18—Amino and cyano groups chemically bonded to porous

silica particles, 3 to 10 mm in diameter.
L19—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the calcium
form, about 9mm in diameter.
L20—Dihydroxypropane groups chemically bonded to porous

silica particles, 5 to 10 mm in diameter.
L21—A rigid, spherical styrene-divinylbenzene copolymer, 5 to

10 mm in diameter.
L22—A cation-exchange resin made of porous polystyrene gel

with sulfonic acid groups, about 10 mm in size.
L23—An anion-exchange resin made of porous polymethacry-

late or polyacrylate gel with quaternary ammonium groups, about
10 mm in size.
L24—A semi-rigid hydrophilic gel consisting of vinyl polymers

with numerous hydroxyl groups on the matrix surface, 32 to 63mm
in diameter.5

L25—Packing having the capacity to separate compounds with
a molecular weight range from 100–5000 (as determined by poly-
ethylene oxide), applied to neutral, anionic, and cationic water-so-
luble polymers. A polymethacrylate resin base, cross-linked with
polyhydroxylated ether (surface contained some residual carboxyl
functional groups) was found suitable.
L26—Butyl silane chemically bonded to totally porous silica

particles, 5 to 10 mm in diameter.
L27—Porous silica particles, 30 to 50 mm in diameter.
L28—A multifunctional support, which consists of a high pur-

ity, 100 Å, spherical silica substrate that has been bonded with an-
ionic exchanger, amine functionality in addition to a conventional
reversed phase C8 functionality.
L29—Gamma alumina, reverse-phase, low carbon percentage

by weight, alumina-based polybutadiene spherical particles, 5mm
in diameter with a pore volume of 80 Å.
L30—Ethyl silane chemically bonded to totally porous silica

particles, 3 to 10 mm in diameter.
L31—A strong anion-exchange resin-quaternary amine bonded

on latex particles attached to a core of 8.5-mm macroporous parti-
cles having a pore size of 2000 Å and consisting of ethylvinylben-
zene cross-linked with 55% divinylbenzene.
L32—A chiral ligand-exchange packing–L-proline copper com-

plex covalently bonded to irregularly shaped silica particles, 5 to
10 mm in diameter.

5 Available as &YMC-Pack PVA-SIL manufactured by YMC Co.,
Ltd.&1S (USP27)

&and distributed by Waters Corp. (www.wa-
ters.com). &1S (USP28)
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L33—Packing having the capacity to separate dextrans by mo-
lecular size over a range of 4000 to 500,000 Da. It is spherical,
silica-based, and processed to provide pH stability.6

L34—Strong cation-exchange resin consisting of sulfonated
cross-linked styrene-divinylbenzene copolymer in the lead form,
about 9mm in diameter.
L35—A zirconium-stabilized spherical silica packing with a hy-

drophilic (diol-type) molecular monolayer bonded phase having a
pore size of 150 Å.
L36—A 3,5-dinitrobenzoyl derivative of L-phenylglycine cova-

lently bonded to 5-mm aminopropyl silica.
L37—Packing having the capacity to separate proteins by mo-

lecular size over a range of 2,000 to 40,000 Da. It is a polymetha-
crylate gel.
L38—A methacrylate-based size-exclusion packing for water-

soluble samples.
L39—A hydrophilic polyhydroxymethacrylate gel of totally

porous spherical resin.
L40—Cellulose tris-3,5-dimethylphenylcarbamate coated por-

ous silica particles, 5 to 20mm in diameter.
L41—Immobilized a1-acid glycoprotein on spherical silica par-

ticles, 5mm in diameter.
L42—Octylsilane and octadecylsilane groups chemically

bonded to porous silica particles, 5mm in diameter.
L43—Pentafluorophenyl groups chemically bonded to silica

particles &by a propyl spacer,&1S (USP27) 5 to 10mm in diameter.
L44—A multifunctional support, which consists of a high pur-

ity, 60 Å, spherical silica substrate that has been bonded with a ca-
tionic exchanger, sulfonic acid functionality in addition to a
conventional reversed phase C8 functionality.
L45—Beta cyclodextrin bonded to porous silica particles, 5 to

10 mm in diameter.
L46—Polystyrene/divinylbenzene substrate agglomerated with

quaternary amine functionalized latex beads,

&about&1S (USP28)

10 mm in diameter.
L47—High-capacity anion-exchange microporous substrate,

fully functionalized with trimethlyamine groups, 8 mm in dia-
meter.7

L48—Sulfonated, cross-linked polystyrene with an outer layer
of submicron, porous, anion-exchange microbeads, 15 mm in dia-
meter.
L49—A reversed-phase packing made by coating a thin layer of

polybutadiene onto spherical porous zirconia particles, 3 to 10 mm
in diameter.8

L50—Multifunction resin with reversed-phase retention and
strong anion-exchange functionalities. The resin consists of ethyl-
vinylbenzene, 55% cross-linked with divinylbenzene copolymer, 3
to 15 mm in diameter, and a surface area not less than 350 m2 per g.
Substrate is coated with quaternary ammonium functionalized la-
tex particles consisting of styrene cross-linked with divinylben-
zene.9

L51—Amylose tris-3,5-dimethylphenylcarbamate-coated, por-
ous, spherical, silica particles, 5 to 10 mm in diameter.10

L52—A strong cation exchange resin made of porous silica with
sulfopropyl groups, 5 to 10 mm in diameter.11

L53—Weak cation-exchange resin consisting of ethylvinylben-
zene, 55% cross-linked with divinylbenzene copolymer, 3 to 15
mm diameter. Substrate is surface grafted with carboxylic acid
and/or phosphoric acid functionalized monomers. Capacity not
less than 500 mEq/column. 12

L54—A size exclusion medium made of covalent bonding of
dextran to highly cross-linked porous agarose beads, about 13
mm in diameter. 13

~

L55—A strong cation-exchange resin made of porous silica
coated with polybutadiene–maleic acid copolymer, about 5 mm
in diameter.14~USP27

~

L56—Propyl silane chemically bonded to totally porous silica
particles, 3 to 10 mm in diameter.15~USP27

&L53 ## (Alendronic Acid Tablets, PRP-X100)—An an-

ion-exchange resin consisting of a rigid, spherical styrene-

divinylbenzene copolymer with trimethylammonium

groups at a loading of about 2 mEq per g, 3 to 20 mm in

diameter.a&2S (USP27)

&L54 ## (Maltose, Aminex HPX-87N)—Strong cation-

exchange resin consisting of sulfonated cross-linked styr-

ene-divinylbenzene copolymer in the sodium form, about

7 to 11 mm in diameter.b&2S (USP27)

6 Available as TSKgel G4000 SWXL from TosoHaas (www.toso-
haas.com).
&Tosoh Biosep (www.tosohbiosep.com).&1S (USP28)

7 Available as CarboPac MA1 and distributed by Dionex Corpora-
tion.
&Corp. (www.dionex.com).&1S (USP28)

8 Available as Zirchrom PBD, manufactured by ZirChrom Separa-
tions, Inc., distributed by Alltech, www.Alltechweb.com.
9 Available as OmniPac PAX-500 and distributed by Dionex Cor-
poration.
&Corp. (www.dionex.com).&1S (USP28)

10 Available as Chiralpak AD from Chiral Technologies, Inc., 730
Springdale Drive, P.O. Box 564, Exton, PA 19341.
&(www.chiraltech.com).&1S (USP28)

11 Available as TSK IC SW Cation from TosoHaas.
&Tosoh Biosep (www.tosohbiosep.com).&1S (USP28)

12 Available as IonPac CS14 distributed by Dionex Corporation
&Corp.&1S (USP28)

(www.dionex.com).
13 Available as Superdex Peptide HR 10/30 from Amersham Phar-
macia Biotech (www.amershambiosciences.com).
14 Available as IC-Pak C M/D from Waters Corp. (www.waters.
com).
15 Available as Zorbax SB-C3 from Agilent Technologies.
(www.agilent.com/chem)
a Available as PRP-X100 from Hamilton Company (www.hamil-
toncompany.com).
b Available as Aminex HPX-87N from Bio-Rad Laboratories,
(2000/01 catalog, #125-0143) Group Headquarters, Bio-Rad La-
boratories, 2000 Alfred Nobel Dr., Hercules, California 94547
(www.discover.bio-rad.com).
&(www.bio-rad.com).&1S (USP28)
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&L57 ## (Nevirapine, Supelcosil ABZ)—Spherical, por-

ous silica gel, 3 or 5 mm in diameter, the surface of which

has been covalently modified with palmitamidopropyl

groups and endcapped with acetamidopropyl groups to a li-

gand density of about 6 mmoles per m2.c&2S (USP27)

&L58 ## (Albumin Human, Antithrombin III Human,

TSKgel G3000 SW)—Packing having the capacity to sepa-

rate proteins by molecular weight over the range of 10 to

500 kDa. It is spherical (10 mm), silica-based, and processed

to provide hydrophilic characteristics and pH stabili-

ty.d&2S (USP27)

&L61 ## (Lycopene, Lycopene Preparation, YMC 30)—

C30 silane bonded phase on a fully porous spherical silica, 3

to 15 mm in diameter.&2S (USP27)

&L## (Clopidogrel Bisulfate, Ultron ES-OVM)—A chir-

al-recognition protein, ovomucoid, chemically bonded to si-

lica particles, about 5 mm in diameter, with a pore size of

120 Å.&2S (USP27)

&L## (Enoxaparin Sodium Injection, IonPac AG11)—[To

come.]&2S (USP27)

&L## (Enoxaparin Sodium Injection, IonPac AS11)—[To

come.]&2S (USP27)

&L## (Enoxapar in Sodium, Dowex 1X8)—[To

come.]&2S (USP27)

&L## (Enoxaparin Sodium, Dowex 50WX2)—[To

come.]&2S (USP27)

Phases

G1—Dimethylpolysiloxane oil.
G2—Dimethylpolysiloxane gum.
G3—50% Phenyl-50% methylpolysiloxane.
G4—Diethylene glycol succinate polyester.
G5—3-Cyanopropylpolysiloxane.
G6—Trifluoropropylmethylpolysiloxane.
G7—50% 3-Cyanopropyl-50% phenylmethylsilicone.
G8—80% Bis(3-cyanopropyl)-20% 3-cyanopropylphenylpoly-

siloxane (percentages refer to molar substitution).
G9—Methylvinylpolysiloxane.
G10—Polyamide formed by reacting a C36 dicarboxylic acid

with 1,3-di-4-piperidylpropane and piperidine in the respective
mole ratios of 1.00 : 0.90 : 0.20.
G11—Bis(2-ethylhexyl) sebacate polyester.
G12—Phenyldiethanolamine succinate polyester.
G13—Sorbitol.
G14—Polyethylene glycol (av. mol. wt. of 950 to 1050).
G15—Polyethylene glycol (av. mol. wt. of 3000 to 3700).
G16—Polyethylene glycol compound (av. mol. wt. about

15,000). A high molecular weight compound of polyethylene gly-
col with a diepoxide linker. Available commercially as Polyethy-
lene Glycol Compound 20M, or as Carbowax 20M, from suppliers
of chromatographic reagents.
G17—75% Phenyl-25% methylpolysiloxane.
G18—Polyalkylene glycol.
G19—25% Phenyl-25% cyanopropyl-50% methylsilicone.
G20—Polyethylene glycol (av. mol. wt. of 380 to 420).
G21—Neopentyl glycol succinate.
G22—Bis(2-ethylhexyl) phthalate.
G23—Polyethylene glycol adipate.
G24—Diisodecyl phthalate.
G25—Polyethylene glycol compound TPA. A high molecular

weight compound of a polyethylene glycol and a diepoxide that
is esterified with terephthalic acid. Available commercially as Car-
bowax 20M-TPA from suppliers of chromatographic reagents.
G26—25% 2-Cyanoethyl-75% methylpolysiloxane.
G27—5% Phenyl-95% methylpolysiloxane.
G28—25% Phenyl-75% methylpolysiloxane.
G29—3,3’-Thiodipropionitrile.
G30—Tetraethylene glycol dimethyl ether.
G31—Nonylphenoxypoly(ethyleneoxy)ethanol (av. ethyle-

neoxy chain length is 30); Nonoxynol 30.
G32—20% Phenylmethyl-80% dimethylpolysiloxane.
G33—20% Carborane-80% methylsilicone.
G34—Diethylene glycol succinate polyester stabilized with

phosphoric acid.
G35—A high molecular weight compound of a polyethylene

glycol and a diepoxide that is esterified with nitroterephthalic acid.
G36—1% Vinyl-5% phenylmethylpolysiloxane.
G37—Polyimide.
G38—Phase G1 containing a small percentage of a tailing inhi-

bitor.16

G39—Polyethylene glycol (av. mol. wt. about 1500).
G40—Ethylene glycol adipate.
G41—Phenylmethyldimethylsilicone (10% phenyl-substituted).
G42—35% phenyl-65% dimethylpolysiloxane (percentages re-

fer to molar substitution).
G43—6% cyanopropylphenyl-94% dimethylpolysiloxane (per-

centages refer to molar substitution).
G44—2% low molecular weight petrolatum hydrocarbon grease

and 1% solution of potassium hydroxide.
G45—Divinylbenzene-ethylene glycol-dimethylacrylate.

c Available as Supelcosil ABZ from Supelco (www.sigma-
aldrich.com/supelco).
d Available as TSKgel G3000SW Column (analytical column) and
TSKgel Guard (guard column) from Tosoh Biosep (part numbers
05789 and 05371, respectively). (www.tosohbiosep.com)

16 A suitable grade is available commercially as ‘‘SP2100/0.1%
Carbowax 1500’’ from Supelco, Inc., Supelco Park, Bellefonte,
PA 16823.
&(www.sigma-aldrich.com/supelco).&1S (USP28)
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G46—14% Cyanopropylphenyl-86% methylpolysiloxane.
G47—Polyethylene glycol (av. mol. wt. of about 8000).
G48—Highly polar, partially cross-linked cyanopolysiloxane.
G49—Proprietary derivatized phenyl groups on a polysiloxane

backbone.17

&G50 ## (Docosahexaenoic Acid)—Polyethylene glycol,

cross-linked (av. mol. wt. of more than 20,000).e&2S (USP27)

Supports

NOTE—Unless otherwise specified, mesh sizes of 80 to 100 or,
alternatively, 100 to 120 are intended.
S1A—Siliceous earth for gas chromatography has been flux-cal-

cined by mixing diatomite with Na2CO3 flux and calcining above
9008. The siliceous earth is acid-washed, then water-washed until
neutral, but not base-washed. The siliceous earth may be silanized
by treating with an agent such as dimethyldichlorosilane18 to mask
surface silanol groups.
S1AB—The siliceous earth as described above is both acid- and

base-washed.18

S1C—A support prepared from crushed firebrick and calcined
or burned with a clay binder above 9008 with subsequent acid-
wash. It may be silanized.
S1NS—The siliceous earth is untreated.
S2—Styrene-divinylbenzene copolymer having a nominal sur-

face area of less than 50 m2 per g and an average pore diameter
of 0.3 to 0.4 mm.
S3—Copolymer of ethylvinylbenzene and divinylbenzene hav-

ing a nominal surface area of 500 to 600 m2 per g and an average
pore diameter of 0.0075 mm.
S4—Styrene-divinylbenzene copolymer with aromatic –O and –

N groups, having a nominal surface area of 400 to 600 m2 per g and
an average pore diameter of 0.0076 mm.
S5—40- to 60-mesh, high-molecular weight tetrafluorethylene

polymer.
S6—Styrene-divinylbenzene copolymer having a nominal sur-

face area of 250 to 350 m2 per g and an average pore diameter
of 0.0091mm.
S7—Graphitized carbon having a nominal surface area of 12 m2

per g.
S8—Copolymer of 4-vinyl-pyridine and styrene-divinylben-

zene.
S9—A porous polymer based on 2,6-diphenyl-p-phenylene

oxide.
S10—A highly polar cross-linked copolymer of acrylonitrite

and divinylbenzene.
S11—Graphitized carbon having a nominal surface area of 100

m2 per g modified with small amounts of petrolatum and polyethy-
lene glycol compound.19

S12—Graphitized carbon having a nominal surface area of 100
m2 per g.

BRIEFING

h730i Inductively Coupled Plasma, page 1922 of PF 28(6)
[Nov.–Dec. 2002]. On the basis of comments received, it is pro-
posed to revise this new general chapter under the new title ‘‘Plas-
ma Spectrochemistry.’’ This new chapter provides information
supporting the use of a high-temperature source for subsequent ele-
mental analysis by atomic emission spectroscopy or by mass spec-
trometry. These techniques are used in the determination of
multiple elements either sequentially or simultaneously, which
can yield good general-purpose results for drug and excipient sub-
stances and dietary supplements. The incorporation of this pro-
posed new chapter will increase the assurance of quality of
compendial articles by encouraging the use of this powerful analy-
tical technology for determination of inorganic impurities. USP’s
working group on Plasma Spectrochemistry arranged a roundtable
discussion session at the 2004 Winter Conference on Plasma Spec-
trochemistry (January 2–10, 2004, Ft. Lauderdale, Florida) and re-
ceived much input from the conference attendees. Currently there
are no monographs in USP–NF using this technique. Plasma spec-
trochemistry could have a great impact on the testing of inorganic
elements in the pharmaceutical industry in the future.

(PA6: K. Zaidi) RTS—39609-1; 39751-01; 39756-01; 39778-
01; 39802-01; 40718-1

Add the following:

&h730i INDUCTIVELY-COUPLED
PLASMA PLASMA

SPECTROCHEMISTRY

INTRODUCTION

This chapter provides general information and defines the

terms and procedures used in element determinations by in-

ductively-coupled plasma (ICP), either with detection by

atomic emissions spectroscopy (ICP-AES) or with detection

by mass spectrometry (ICP-MS). Specific requirements for

tests and assays of drug substances, nutritional supplements,

and their corresponding dosage forms are indicated within

the individual monographs.

ICP is a very high-temperature excitation source that des-

olvates, vaporizes, atomizes, excites, and ionizes atoms. ICP

is used to excite analyte atoms for subsequent detection by

atomic emission spectroscopy or to ionize atoms for detec-

17 A suitable grade is available commercially as ‘‘Optima Delta 3’’
from Machery-Nagel, Inc., 215 River Vale Road, River Vale, NJ
07675.
e A suitable grade is available commercially as Famewax from
Restek.
&(www.restekcorp.com).&1S (USP28)

18 Unless otherwise specified in the individual monograph, sila-
nized support is intended.
19 Commercially available as SP1500 on Carbopack B from Su-
pelco.
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tion by mass spectrometry. Similar to the sample atomiza-

tion required for flame and graphite furnace atomic absorp-

tion spectrometry, in ICP techniques the sample is converted

into an aerosol, which is then excited by the plasma for sub-

sequent detection. Single element detection and narrow lin-

ear ranges limit flame and graphite furnace atomic

absorption spectrometers, although these are relatively inex-

pensive and adequately sensitive for some elements and

analyses. ICP techniques can provide good general-purpose

procedures that may detect multiple elements sequentially

or simultaneously over an extended linear range and with

greater sensitivity.

APPARATUS

The components that make up the ICP excitation source

include the sample nebulizer, plasma support gas, the plas-

ma torch, and a magnetic field produced from a radio fre-

quency generator. A peristaltic pump continuously

introduces sample solutions into the nebulizer where a sam-

ple aerosol is formed and carried into the excitation source

by a stream of plasma support gas. Argon is typically used

as the plasma support gas and may contain other modifiers.

The plasma torch consists of a series of concentric quartz

tubes through which flows the sample aerosol/support gas

mixture in the inner tube and through which flows an addi-

tional stream of support gas in the outer tube to cool the

torch assembly. A radio frequency (RF) generator coil sur-

rounds the torch and produces an oscillating magnetic field

which, in turn, sets up an oscillating current in the ions and

electrons of the support gas. In the induction coil of the RF

generator, the energy transfer between the coil and the sup-

port gas creates a self-sustaining plasma. Collisions of the

ions and electrons of the support gas ionize and excite the

analyte atoms in the high temperature plasma. The plasma

operates at temperatures generally around 6,000–10,000 K,

such that essentially all covalent bonds and analyte–analyte

interactions have been eliminated.

The uniform introduction of a sample solution containing

the analyte atoms into the nebulizer is critical to stable sys-

tem operation and reproducible peak response. Peristaltic

pumps that deliver a constant flow are crucial since the mag-

nitude of the peak response is proportional to the amount of

sample introduced into the plasma per unit time. Sample so-

lutions may be assayed directly after appropriate dilution.

Solid samples may require dissolution and predigestion with

a combination of mineral acids and oxidants before analysis.

Sample digestion and ignition procedures similar to that de-

scribed for Arsenic h211i, Heavy Metals h231i, and Residue

On Ignition h281imay be appropriate to clean up the sample

matrix and for the removal of organic material. The sample

preparation for analysis is then obtained from a quantitative

dilution of the sample residue.

Alternative methods for introduction of solid or liquid

samples into the plasma can be achieved by additional tech-

niques including but not limited to laser ablation, graphite

furnace, hydride generation, microwave induction, and

spark excitation. Eluents from ion chromatographs and si-

milar liquid chromatographic techniques can also be used

to introduce a sample solution into the nebulizer.

SAMPLE PREPARATION

Appropriate sample preparation is of vital importance to

the analysis procedure using ICP-AES and ICP-MS techni-

ques. The introduction of various mineral acids for sample

digestion and/or solution preparation may have significant

impact on the analysis of the sample preparation. Depending

on the detection mode and/or equipment configuration, sam-

ple adducts with these various acids or their decomposition

products produced within the plasma may increase the com-
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plexity of the resulting emission and mass spectra. The in-

terference of various species of SOx and their isotopes with

Zn determination by ICP-MS as well as other interferences

involving hydrochloric and phosphoric acids are well

known. The impact of some potential interferences can be

eliminated by appropriate optimization of operational para-

meters including support gas flow, sample flow, plasma tem-

perature, RF power, extraction lens voltage, etc. The

presence of high concentrations of some mineral acids in

a sample preparation may also cause an increase in solution

viscosity versus that of the standard preparation resulting in

a decrease in the peak responses due to decreased solution

flow into the nebulizer. The use of an internal standard in the

form of an additional element in each of the standard and

sample preparations would be recommended under such

conditions for an accurate determination of the peak re-

sponse ratio.

Sample solutions of atomic elements may be assayed di-

rectly after appropriate dilution. Solid organic samples re-

quire dissolution and/or predigestion with a combination

of mineral acids and oxidants, which may include hydrogen

peroxide, nitric acid, perchloric acid, hydrochloric acid, or

sulfuric acid. Subsequent ignition may also be needed to re-

move carbonaceous material and clean up the sample matrix

prior to analysis to achieve suitable sensitivity. However,

due to the volatility of some metals at high temperature,

the ignition temperature should not exceed 6008 and is typi-

cally performed at 5008–5508 unless specified in the indivi-

dual monograph.

DETECTION TECHNIQUES

ICP-Atomic Emission Spectroscopy

Atomic emission spectroscopy (AES, also called Optical

Emission Spectroscopy or OES) is a specialized branch of

spectroscopy sharing many of the attributes with other spec-

troscopic measurements listed in the general chapter Spec-

trophotometry and Light-Scattering h851i. AES uses the

quantitative measurement of the wavelength and intensity

of the optical emission from excited atoms to determine

the identity of an analyte atom and its concentration. Upon

excitation, an atom emits an array of different frequencies of

light that is characteristic of the distinct energy transitions

allowed for that element (See Table 1 for a list of primary

and some alternative analysis wavelengths for the most

common elements analyzed by ICP-AES. The significant

figures given for the wavelengths are to allow identification.

The instrument vendor may specify more significant figures

in their operational procedures for a given emission line).

The intensity of light emitted is generally proportional to

the analyte concentration. It may be necessary to correct

for the background signal from the plasma emission or from

matrix interference. Due to variations in atomization effi-

ciency, detector response, and background signal correction,

single point standards are often not suitable for quantitative

analysis. As a result, sample concentration measurements

are usually determined from a working curve of known stan-

dards in the concentration range of interest.

Since there are distinct transitions between atomic energy

levels, emission lines have narrow bandwidths. All atoms in

a sample are excited simultaneously, however, so samples

containing multiple elements can lead to spectral overlap.

Spectral separation of multiple emissions requires a high-re-

solution spectrometer. If there is evidence of spectral inter-
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ference, selection of an alternate wavelength may be justi-

fied. Mathematical modeling to subtract the interfering sig-

nal as a background correction may also be performed.

An instrument that observes these emission lines in a se-

quential manner can offer both complete wavelength cover-

age and good resolution. However, when performing multi-

element analyses and scanning across the entire spectrum,

the speed of analysis is reduced. Other instruments can si-

multaneously detect the individual emission lines from each

atom by using a polychromator with multiple detectors or

solid state pixel detectors on a single chip. This ability to

simultaneously detect multiple elements is a major advan-

tage of AES compared to atomic-absorption spectroscopy

but may have the disadvantage of incomplete wavelength

coverage.

Table 1. Primary and Some Alternative Analysis Wavelengths for ICP-AES

Element Primary wavelength, nm Alternative wavelengths, nm

Aluminum, Al 308.2 396.2, 237.3, 167.0

Antimony, Sb 206.8 217.6, 231.1, 252.9

Arsenic, As 189.0 193.7

Barium, Ba 493.4 455.4

Bismuth, Bi 223.1 190.2

Boron, B 249.7 249.7

Cadmium, Cd 214.4 226.5, 228.8

Calcium, Ca 317.9 396.8, 393.4, 422.7, 315.9

Cerium, Ce 413.8 413.4, 418.7, 393.1

Cesium, Cs 452.7 459.3, 455.5

Chromium, Cr 283.6 284.3, 267.7, 205.6

Cobalt, Co 228.6 238.9

Copper, Cu 324.8 224.7, 327.4, 213.6

Iron, Fe 238.2 239.6, 259.9, 302.1

Lead, Pb 220.4 217.0, 261.4, 283.3

Lithium, Li 670.8 610.4, 413.3, 460.3

Magnesium, Mg 279.1 280.3, 285.2, 279.6

Manganese, Mn 257.6 259.4, 279.5

Mercury, Hg 253.7 404.7, 435.8,194.2

Molybdenum, Mo 202.0 203.8, 204.6, 281.6

Nickel, Ni 221.6 232.0, 341.5, 231.6

Palladium, Pd 340.5 363.5, 324.3, 248.9

Phosphorus, P 213.6 214.9, 178.2,177.4

Potassium, K 766.5 404.7

Selenium, Se 196.0 204.0
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Table 1. Primary and Some Alternative Analysis Wavelengths for ICP-AES (Continued)

Element Primary wavelength, nm Alternative wavelengths, nm

Silver, Ag 328.1 338.3, 243.8, 224.9

Sodium, Na 330.2 589.6, 589.0, 288.1

Tin, Sn 189.9 235.5, 284.0, 242.2

Titanium, Ti 334.9 336.1

Vanadium, V 292.4 309.3, 310.2, 311.1

Yittrium, Y 371.0 324.2, 360.1

Zinc, Zn 213.9 202.5, 206.2, 334.5

ICP-AES detectors view the plasma either radially (side-

on viewing) or axially (end-on viewing). Axial viewing of

the plasma provides an increased and more sensitive signal

response, however, in some situations where background or

sample interference is significant at the wavelength of inter-

est, radial viewing may yield more reliable results. Because

of the wide range of elemental concentration in some real

world samples and because of complex matrix problems,

there are many cases where the axial and radial configura-

tion for the plasma may not give equivalent results. Further

sample dilution or changes in other operational conditions

may be necessary. Methods validated using an instrument

with a radial configuration may not be completely transfer-

able to an instrument with an axial configuration, and vice

versa. Some ICP-AES instruments have combined the axial

and radial configurations into a single unit. With such an in-

strument, the user has the ability to optimize the appropriate

configuration for the sample type and/or suppression of po-

tential interference. The viewing configuration of the plas-

ma can be interchanged using system-controlled mirrors

without the added expense of a separate instrument.

ICP-Mass Spectrometry

The utilization of mass spectrometry (MS) for the detec-

tion of atomic elements in conjunction with ionization by

ICP (ICP-MS) shares many of the attributes listed in the

general chapterMass Spectrometry h736i. ICP-MS is analo-

gous to other sample introduction/detection techniques such

as GC-MS and LC-MS. Gas phase ions are generated from

the analyte atoms by the plasma. The analyte ions are then

extracted from the plasma and into the mass spectrometer

through sampling and skimmer cones. The mass spectro-

meter separates the ions in a magnetic field by the difference

in mass to charge (m/e) ratio of the ionized atoms. Since all

relatively stable atomic isotopes have atomic masses less

than 240, a mass spectrometer with sufficient resolution

within this mass range is required. See Table 2 for a list of

the primary and some alternative analysis isotopes for the

most common elements analyzed by ICP-MS. The ion reso-

lution power, R, of a mass spectrometer is defined by the

formula

R=m/Dm,

where m is the ion mass of interest and Dm is the difference

in mass between resolvable peaks in a mass spectrum.
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Depending on the equipment configuration, sample ad-

ducts with diluent acids or their decomposition products,

oxides, and multiply charged element ions (see Glossary

of Terms and Symbols) produced within the plasma may in-

crease the complexity of the resulting mass spectra. Interfer-

ences can be minimized by appropriate optimization of

operational parameters including support gas flow, sample

flow, plasma temperature, RF power, extraction lens vol-

tage, etc., or through a background correction. The signifi-

cance of the potential interference for the mass ion of

interest may be evaluated from the natural isotope ratio of

the given element versus the observed isotope ratio for the

sample element, as long as the sample has not originated

from an enriched source. The evaluation of the isotope ratios

may be used to determine appropriate background correc-

tion.

ICP-MS is generally more sensitive than ICP-AES. The

ability of a mass spectrometer to monitor a single ion of a

specific mass/charge ratio (SIM mode) is a major advantage

of ICP-MS when assaying for very low analyte concentra-

tions or when elimination of matrix interference is required.

Analytes can often be detected at the parts per trillion (ppt)

level utilizing ICP-MS.

Table 2. Primary and Some Alternative Analysis Isotopes for ICP-MS

Element Primary isotope, m/e Alternative isotope, m/e

Aluminum, Al 27 —

Antimony, Sb 121 123

Arsenic, As 75 —

Barium, Ba 137 138, 135

Bismuth, Bi 209 —

Boron, B 11 10

Cadmium, Cd 114 111

Calcium, Ca 44 43

Cerium, Ce 140 —

Cesium, Cs 133 —

Chromium, Cr 53 52

Cobalt, Co 59 —

Copper, Cu 65 —

Iron, Fe 56 57

Lead, Pb 208 —

Lithium, Li 7 —

Magnesium, Mg 25 26, 24

Manganese, Mn 55 —

Mercury, Hg 202 200, 199

Molybdenum, Mo 95 98

Nickel, Ni 60 62
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Table 2. Primary and Some Alternative Analysis Isotopes for ICP-MS (Continued)

Element Primary isotope, m/e Alternative isotope, m/e

Palladium, Pd 105 —

Phosphorus, P 31 —

Potassium, K 39 —

Selenium, Se 82 77

Silver, Ag 107 109

Sodium, Na 23 —

Sulfur, S 34 33

Tin, Sn 118 119, 117

Titanium, Ti 47 49

Vanadium, V 51 —

Yittrium, Y 89 —

Zinc, Zn 66 68, 64

CALIBRATION AND SYSTEM SUITABILITY

The wavelength accuracy for AES detection or mass ac-

curacy for MS detection must be in accordance with the ap-

plicable operating procedures. The ICP instrument must be

standardized for quantification at each use. System suitabil-

ity tests are an integral part of all user-standardized test

methods and are used to verify that the accuracy and repro-

ducibility of the system are adequate for the analysis of sam-

ples to be performed. Evaluations of the system’s suitability

include reproducibility of replicate measurements of a sin-

gle solution introduction, linearity of a standard curve, and

stability of peak response over the analysis run time. The

tests are based on the concept that the equipment, electro-

nics, analytical operations, and samples to be analyzed con-

stitute an integral system that can be evaluated as a whole.

Standard solutions of element ions should be accurately

prepared from standard materials and titrated as appropriate,

or purchased commercially and used as received if the re-

ported titer is traceable to standardization against a primary

standard. Replicate readings of a single introduction of a

standard preparation used in the assay or other standard so-

lution are compared to ascertain whether requirements for

precision are met.

Suitable linearity should be demonstrated throughout the

range of test measurements to be performed. For quantita-

tive analyses, an appropriate blank solution and at least three

standard preparations that bracket the expected range of the

sample concentrations should be assayed and detector re-

sponse plotted as a function of analyte concentration. Re-

gression analysis of this plot should be used to evaluate

the linearity of detector response in addition to consistency

of solution introduction. A correlation coefficient not less

than 0.995, or as indicated in the individual monograph,

must be demonstrated for the working standard curve. For
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limit tests, an appropriate blank solution and single standard

solution may be sufficient. To demonstrate the stability of

the system over the analysis time since initial standardiza-

tion, a solution used in the initial standard curve must be

reassayed as a check standard after the last test preparation

in the sample set. The difference in peak response of the

check standard from the initial value must not be more than

5%, or as indicated in the individual monograph. For assays

where tight control of reproducibility is required, the use of

an internal standard in the standard preparations and test

preparations may be necessary.

When utilizing mass spectrometric detection, additional

system suitability is required to demonstrate that the flow

of plasma support gas and ionization energies are appropri-

ate. Proper flow of plasma support gas is necessary to

achieve a residence time of the analyte within the plasma

such that dissociation of all atomic species has occurred

prior to detection. Proper ionization energies are necessary

to achieve sufficient atomic ionization but to prevent multi-

ply-charged ions. A control solution containing cerium may

be introduced to determine an acceptable flow rate of plas-

ma support gas. The flow rate is adjusted to achieve a resi-

dence time of the cerium analyte within the plasma such that

the ratio of CeO to Ce is less than 3.0%. An appropriate con-

trol solution containing barium ions may be introduced to

determine acceptable ionization energy such that the ratio

of Ba++ to Ba+ is less than 3.0%.

The specification of definitive parameters in a monograph

does not preclude the use of other suitable operating condi-

tions (see Procedures under Tests and Assays in the General

Notices). Adjustments of operating conditions to meet sys-

tem suitability requirements may be necessary. Unless

otherwise noted, system suitability parameters are measured

from the analyte peak.

Replicate introductions of the standard preparation re-

quired to demonstrate system performance may be made be-

fore the introduction of samples or may be interspersed

among sample introductions. System suitability must be de-

monstrated throughout the run by introduction of an appro-

priate control preparation at appropriate intervals. The

control preparation can be a standard preparation or a solu-

tion containing a known amount of analyte and any addi-

tional materials useful in the control of the analytical

system. Whenever there is a significant change in equipment

or in a critical reagent, suitability testing should be per-

formed before the introduction of additional samples. No

sample analysis is acceptable unless the requirements of

system suitability have been met. Sample analyses obtained

while the system fails such requirements are invalid.

PROCEDURE

Follow the procedure as directed in the individual mono-

graph for the detection mode and instrument parameters.

Due to slight differences in manufacturer equipment config-

urations, suggested vendor default conditions including but

not limited to plasma support gas flow rate, auxiliary gas

flow rate, RF Power, and sample flow rate for the type of

analyses should be used and then adjusted to achieve the re-

quirements of system suitability as specified in the mono-

graph and in this general chapter. Data collected from a

single sample introduction are treated as a single result. Data

from two or three sequential readings from a single solution

introduction of the appropriate standard or sample prepara-

tions should be averaged as a single result. Sample concen-

trations are calculated versus the working standard curve

generated by plotting the detector response versus the con-

centration of the analyte in the standard preparations.
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Standard Addition Method—A useful technique for some

samples is the standard addition technique, in which a

known concentration of the analyte element is added to

the sample. When the detector response is plotted against

the concentration of the added analyte element, and a linear

regression line drawn through the data points, the concentra-

tion of analyte in the sample is the absolute value of the ex-

tension of the regression line at the point where it crosses the

concentration axis. This technique may prove to be useful in

samples that show interferences from other elements that are

present.

GLOSSARY OF TERMS AND SYMBOLS

Axial viewing—A configuration of the plasma for AES

where the plasma is directed toward the spectrometer optic

path, also called end-on viewing.

m—The ion mass of interest.

Dm—The difference in mass between resolvable peaks in

a mass spectrum.

Multiply-charged ions—Atoms that, when subjected to

high ionization energies, can form doubly or triply charged

ions (X++ or X+++, etc.) such that when detected by MS, the

apparent mass will be ½ or 1
3 that of the atomic mass.

Plasma torch—A series of concentric quartz tubes in

which the sample aerosol/support gas mixture flows through

the inner tube; a cooling gas flows through the outer tube to

cool the torch assembly.

Radial viewing—A configuration of the plasma for AES

where the plasma is directed orthogonal to the spectrometer

optic path, also called side-on viewing.

R—The resolution of a mass spectrometer defined by

R=m/Dm.

Sample nebulizer—Used to form a consistent sample

aerosol that mixes with the plasma support gas.

Sequential—A type of detector configuration for AES

where discrete emission lines are observed by scanning

across the spectral range using a monochromator.

Simultaneous—A type of detector configuration for AES

where all selected emission lines are observed at the same

time using a polychromator, offering increased analysis

speed for multi-element samples.

Support gas—A gas stream, generally Ar, which carries

the analyte into the plasma.

User-standardization—A correlation between a known

analyte concentration and the corresponding detector re-

sponse for the system, determined at the time of sample ana-

lysis and used to determine the concentration of an analyte

in a sample solution.

Plasma-based instrumental techniques that are useful for

pharmaceutical analyses fall into two major categories:

those based on inductively coupled plasma, and those where

a plasma is generated on the surface of the sample. Induc-

tively coupled plasma (ICP) is a high-temperature excitation

source that desolvates, vaporizes, atomizes, excites, and io-

nizes atoms. The excited analyte ions and atoms are subse-

quently detected by any of a variety of plasma-based

spectrochemical means, including inductively coupled plas-

ma–atomic emission spectroscopy (ICP–AES), also known

as inductively coupled plasma–optical emission spectro-

scopy (ICP–OES) and inductively coupled plasma–mass

spectrometry (ICP–MS). ICP–AES and ICP–MS may be

used for either single- or multi-element analysis and provide

good general-purpose procedures for either sequential or si-

multaneous analyses over an extended linear range with

good sensitivity.

An emerging technique in plasma spectrochemistry is la-

ser-induced breakdown spectroscopy (LIBS). In LIBS, a so-

lid, liquid, or gas sample is heated directly by a pulsed laser,

Pharmacopeial Forum
1030 IN-PROCESS REVISION Vol. 30(3) [May–June 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



and brought to a transient high-energy plasma state where

the sample components are reduced to atoms, molecular

fragments, and larger clusters. Emissions from the atoms

and ions in the sample are collected typically using fiber op-

tics and measured using an array detector such as a charge-

coupled device (CCD). LIBS can be used for qualitative

analysis or against a working standard curve for quantitative

analysis. While LIBS is not currently in wide use by the

pharmaceutical industry, LIBS is suited for at-line or on-line

measurements in a production setting as well as in the la-

boratory. Because of its potential, it should be considered

a viable technique for plasma spectrochemistry in the phar-

maceutical laboratory. However, because LIBS is still an

emerging technique, details will not be further discussed

in this general chapter.

SAMPLE PREPARATION

Sample preparation is critical to the success of plasma-

based analysis, and it is the first step in performing any anal-

ysis via ICP–AES or ICP–MS. Plasma-based techniques are

heavily dependent on sample transport into the plasma, and

because ICP–AES and ICP–MS share the same sample in-

troduction system, the means by which samples are pre-

pared may be applicable to either technique. The most

conventional means by which samples are introduced into

the plasma is via solution nebulization. If solution nebuliza-

tion is employed, solid samples must be dissolved in order

to be presented into the plasma for analysis. Samples may be

dissolved in any appropriate solvent. There is a strong pre-

ference for the use of aqueous or dilute nitric acid solutions,

due to minimal interferences with these solvents, when

compared to other solvent choices. Hydrogen peroxide, hy-

drochloric acid, sulfuric acid, perchloric acid, combinations

of acids, or various concentrations of acids may all be used

to dissolve the sample for analysis. Dilute hydrofluoric acid

may also be used, but great care must be taken to ensure the

safety of the analyst, as well as to protect the equipment

when using this acid. Additionally, alternative means of dis-

solving the sample may be employed. These include, but are

not limited to, the use of dilute bases, straight or diluted or-

ganic solvents, combinations of acids or bases, or combina-

tions of organic solvents.

When analyzing samples that are presented to the plasma

via solution nebulization, it is important to consider the po-

tential interferences that may arise from the solvent used. In

all cases, when samples are to be analyzed using ICP–MS,

use an appropriate internal standard. In cases where sample

viscosity differs from the standard viscosity, matrix match-

ing or an appropriate internal standard should also be used

for ICP–AES analysis. In either event, the selection of an

appropriate internal standard should consider the analyte

in question, ionization energy, wavelengths or masses, and

the nature of the sample matrix.

Where a sample is not found to be soluble in any accep-

table solvent, a variety of digestion techniques may be em-

ployed. These include hot-plate digestion, or microwave

assisted digestions, including open-vessel and closed-vessel

digestions. The decision regarding the type of digestion

technique to use is dependent on the nature of the sample

being digested, as well as on the analytes of interest. Be-

cause some metals are volatile (e.g., mercury and selenium),

open-vessel or hot-plate digestions are not appropriate for

all analytes.

Use acids, bases, and hydrogen peroxide of ultra-high

purity. Deionized water must be at least 18 megohm. Check

diluents for interferences prior to their use in an analysis.

Because it is not always possible to obtain organic solvents

that are free of metals, use organic solvents of the highest

quality possible with regard to metals contaminants.
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SAMPLE INTRODUCTION

There are two ways to introduce the sample into the nebu-

lizer: using a peristaltic pump or by self-aspiration. The peri-

staltic pump is used to ensure that the flow rate of sample

and standard solution to the nebulizer is the same irrespec-

tive of sample viscosity. In some cases, self-aspiration can

be used, where a peristaltic pump is not required.

A wide variety of nebulizer types is available, including

pneumatic (concentric and cross-flow), grid, and ultrasonic

nebulizers. Micronebulizers, high efficiency nebulizers, di-

rect injection high-efficiency nebulizers, and flow-injection

nebulizers are also available. The selection of the nebulizer

for a given analysis should consider the sample matrix, ana-

lyte, and sensitivity desired. Some nebulizers are better sui-

ted for use with solutions containing a high concentration of

dissolved solids, while others are better-suited for use with

organic solutions.

Once a sample leaves the nebulizer, it enters the spray

chamber, which is designed to permit only the smallest dro-

plets of sample into the plasma. The spray chamber func-

tions to remove the larger sample droplets generated

during the nebulization process, and as a result, typically

only 1% to 2% of the sample aerosol reaches the ICP. As

with nebulizers, there is more than one type of spray cham-

ber available for use with ICP–AES or ICP–MS. Examples

include the Scott double-pass spray chamber, as well as cy-

clonic spray chambers of various configurations. The spray

chamber must be compatible with the sample and solvent

and must equilibrate and washout in as short a time as pos-

sible. When selecting a spray chamber, the nature of the

sample matrix, the desired sensitivity, and the analyte

should be considered.

In addition to solution nebulization, it is possible to per-

form analyses using solid samples via laser ablation (LA). In

such instances, the sample directly enters the torch. LA–ICP

and LA–ICP–MS are better-suited for qualitative analyses

of pharmaceutical compounds, due to the difficulty in ob-

taining appropriate standards. Nonetheless, quantitative

analyses may be performed if it can be demonstrated that

the standards used are adequate. This must be demonstrated

through appropriate method validation.

STANDARD PREPARATION

Single- or multi-element standard solutions, whose con-

centrations are traceable to primary reference standards,

such as those of the National Institute of Standards and

Technology (NIST), may be purchased for use in the pre-

paration of working standard solutions. Alternatively, stan-

dard solutions of elements may be accurately prepared from

standard materials and their concentration determined inde-

pendently, as appropriate. Where possible, standards,

blanks, and sample solutions should be matrix matched to

minimize matrix interference. In cases where matrix match-

ing is not possible, an appropriate internal standard or the

method of standard additions should be used for ICP–

AES. Standards and blank solutions to be used for ICP–

MS analysis should always contain an appropriate internal

standard. In either event, the selection of an appropriate in-

ternal standard should consider the analyte in question, their

ionization energies, their wavelengths or masses, and the

nature of the sample matrix.

ICP

The components that make up the ICP excitation source

include the argon gas supply, torch, radio frequency (RF)

induction coil, and RF generator. Argon gas is typically used

in ICP, although other gases may also be used, depending on

the instrumentation available. The use of gases other than

argon is not common practice. The plasma torch consists

of three concentric quartz tubes designated the inner, the in-
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termediate, and the outer tube. The nebulizer gas flow helps

to create a fine aerosol of the sample solution, and the sam-

ple is then carried through the inner tube of the torch and

into the plasma. The intermediate tube carries the auxiliary

gas. The auxiliary gas flow helps to lift the plasma off of the

inner and intermediate tubes to prevent melting and the de-

position of carbon and salts on the inner tube. The outer tube

carries the plasma or coolant gas, which is used to form and

sustain the plasma. The tangential flow of the coolant gas

through the torch constricts the plasma and prevents the

ICP from expanding to fill the outer tube, preventing the

torch from melting. An RF induction coil, also called the

load coil, surrounds the torch and produces an oscillating

magnetic field which, in turn, sets up an oscillating current

in the ions and electrons of the argon. In the load coil of the

RF generator, the energy transfer between the coil and the

argon creates a self-sustaining plasma. Collisions of the ions

and electrons of the argon ionize and excite the analyte

atoms in the high-temperature plasma. The plasma operates

at temperatures of 6,000 to 10,000 K, such that essentially

all covalent bonds and analyte-to-analyte interactions have

been eliminated.

ICP–AES

An inductively coupled plasma may utilize either an op-

tical or a mass spectral detection system. In the former case,

ICP–AES, analyte detection is dependent on the emission

wavelength of the analyte in question. Due to differences

in technology, a wide variety of ICP–AES systems are avail-

able, each with different capabilities, as well as different ad-

vantages and disadvantages. Simultaneous systems are

capable of analyzing multiple elements at the same time,

thereby shortening analysis time. Sequential systems move

from one wavelength to the next to perform analyses, and

usually provide a larger number of analytical lines to choose

from. Charge-coupled devices and charge injection devices,

with detectors on a chip, make it possible to combine the

advantages of both simultaneous and sequential systems,

providing the rapid analysis of the simultaneous units with

a wider selection of analytical lines as found with sequential

units.

In addition, the ICP can be oriented in either axial or ra-

dial (also called lateral) configurations. The torch is posi-

tioned horizontally in axial plasmas, and the sample is

viewed ‘‘end on’’; while it is positioned vertically in radial

plasmas, and the sample is viewed from the side. Axial

viewing of the plasma can provide a more sensitive signal

response; however, in some situations where background or

sample interference is significant at the wavelength of inter-

est, radial viewing may yield more reliable results. Because

of the wide range of elemental concentrations in some real

world samples and because of complex matrix problems,

there are many cases where radial is better than axial or visa

versa. Methods validated using an instrument with a radial

configuration may not be completely transferable to an in-

strument with an axial configuration, and vice versa.

Additionally, dual-view instrument systems are available,

making it possible for the analyst to take advantage of either

torch configuration. The selection of torch configuration is

dependent on the sample matrix, analyte in question, analy-

tical wavelength used, cost of instrumentation, required sen-

sitivity, and type of instrumentation available in a given

laboratory.

Regardless of torch configuration or detector technology,

ICP–AES is a technique which provides a quantitative mea-

surement of the optical emission from excited atoms or ions

at specific wavelengths. These measurements are then used

to determine the analyte concentration in a given sample.

Upon excitation, an atom emits an array of different fre-

quencies of light that is characteristic of the distinct energy
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transition allowed for that element. The intensity of the light

is generally proportional to the analyte concentration. It is

necessary to correct for the background signal from the plas-

ma. Sample concentration measurements are usually deter-

mined from a working curve of known standards in the

concentration range of interest. It is, however, also possible

to perform a single-point calibration under certain circum-

stances, such as with limit tests.

Since there are distinct transitions between atomic energy

levels, emission lines have narrow bandwidths. Spectral se-

paration of multiple emission lines requires a high-resolu-

tion spectrometer. The decision regarding which spectral

line to measure should include an evaluation of potential

spectral interferences. All atoms in a sample are excited si-

multaneously, however, so samples containing multiple ele-

ments can lead to spectral overlap. Spectral interference can

also be caused by background emission from the sample or

plasma. Modern ICP’s usually have background correction

available and a number of background correction techniques

may be applied. Simple background correction typically in-

volves measuring the background emission intensity at

some point away from the main peak and subtracting this

value from the total signal being measured. Mathematical

modeling to subtract the interfering signal as a background

correction may also be performed.

The selection of the analytical line is critical to the suc-

cess of an analysis, regardless of torch configuration or de-

tector type. Though some wavelengths are most often

considered to be the primary analytical wavelengths, be-

cause there can be a tremendous variety of sample matrices,

the selection of the analytical wavelength must be consid-

ered in the context of the sample matrix, the composition

of the sample itself, the type of instrument being used,

and the sensitivity required. Analysts might first choose to

start with the wavelengths recommended by the manufac-

turer of their particular instrument and select alternate wave-

lengths based on manufacturer recommendations or

published wavelength tables.

Forward power, gas flow rates, and torch position may all

be optimized to provide the best signal. When organic sol-

vents are used, it is often necessary to use a higher forward

power setting than would be used for aqueous solutions, as

well as a reduction in the nebulizer gas flow. When using

organic solvents, it may also be necessary to bleed small

amounts of oxygen into the torch to prevent carbon build-

up in the torch.

Calibration

The wavelength accuracy for ICP–AES detection must

comply with the manufacturer’s applicable operating proce-

dures. The instrument must be standardized for quantifica-

tion at time of use. Due to the inherent differences between

the types of instruments available, there is no general ‘‘sys-

tem suitability’’ procedure that may be employed. Tests re-

commended by the instrument manufacturer for a given

ICP–AES instrument should be followed. These may in-

clude, but are not limited to, use of a multi-element wave-

length calibration using a reference solution, internal

mercury (Hg) calibration, and peak search. Perform system

checks in accordance with the manufacturer’s recommenda-

tions.

Because ICP–AES is a technique that is generally consid-

ered to be linear over a range of 106 to 108 orders of magni-

tude, it is not always necessary to continually demonstrate

linearity by the use of a standard curve. It is possible to ca-

librate with a blank and a single standard once a method has

been developed and is in routine use. For new methods, it is

advisable that suitable linearity be demonstrated throughout

the range of test measurements to be performed. An appro-

priate blank solution and standards that bracket the expected
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range of the sample concentrations should be assayed and

the detector response plotted as a function of analyte con-

centration. However, it may not always be possible to ana-

lyze a bracketing standard when an analysis is performed at

or near the detection limit. This is acceptable. The number

and concentration of standard solutions used should be

based on the analyte in question, the desired sensitivity,

and the sample matrix. Use regression analysis of the stan-

dard plot to evaluate the linearity of detector response, and

individual monographs may require criteria for the residual

error of the regression line. Optimally, a correlation coeffi-

cient of not less than 0.99, or as indicated in the individual

monograph, should be demonstrated for the working stan-

dard curve. Here, too, however, the nature of the sample ma-

trix, the analyte(s), the desired sensitivity, and the type of

instrumentation available may dictate a poorer correlation

coefficient than 0.99. The analyst should use caution when

proceeding with such an analysis, and should use additional

working standards.

To demonstrate the stability of the system over the ana-

lysis time since initial standardization, a solution used in the

initial standard curve must be reassayed as a check standard

at appropriate intervals throughout the analysis of the sam-

ple set. Appropriate intervals may be as deemed adequate by

the analyst, based on the analysis being performed. The re-

assayed standard should agree with its theoretical value to

within +10% for single-element analyses when analytical

wavelengths are between 200 and 500 nm, or concentrations

are 41 mg per mL. The reassayed standard should agree

with its theoretical value to within+20% for multi-element

analyses, when analytical wavelengths are 5200 nm or

4500 nm, or at concentrations 51 mg per mL. In cases

where an individual monograph provides different guidance

regarding the reassayed check standard, the requirements of

the monograph take precedence.

Procedure

Follow the procedure as directed in the individual mono-

graph for the instrumental parameters. Due to differences in

manufacturers’ equipment configurations, the manufac-

turer’s suggested default conditions may be used and mod-

ified as needed. The specification of definitive parameters in

a monograph does not preclude the use of other suitable op-

erating conditions, and adjustments of operating conditions

may be necessary. Alternate conditions must be supported

by suitable validation data, and the conditions in the mono-

graph will take precedence for official purposes. Data col-

lected from a single sample introduction are treated as a

single result. This result may be the average of data col-

lected from replicate sequential readings from a single solu-

tion introduction of the appropriate standard or sample

preparations. Sample concentrations are calculated versus

the working standard curve generated by plotting the detec-

tor response versus the concentration of the analyte in the

standard preparations. This calculation is normally per-

formed by the instrument.

The method of standard additions or internal standards

may be employed for situations where matrix interferences

would result in an inaccurate analyte determination. The

method of standard additions involves adding a known con-

centration of the analyte element to the sample at several

concentration levels. The instrument response is plotted

against the concentration of the added analyte element,

and a linear regression line is drawn through the data points.

The absolute value of the x-intercept multiplied by any dilu-

tion factor is the concentration of the analyte in the sample.

ICP–MS

When an inductively coupled plasma utilizes a mass spec-

tral detection system, the technique is referred to as induc-

tively coupled plasma–mass spectrometry (ICP–MS). In
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this technique, analyte detection is dependent on the masses

of the various elemental components of a sample. ICP–MS

is an elemental technique, whereby, due to the heat intensity

of the plasma source, a sample is, theoretically, reduced to

its ionic components. As is the case with ICP–AES, due to

differences in technology, a wide variety of ICP–MS instru-

mentation systems are available.

The systems most commonly in use are quadrupole-based

systems. Gaining in interest is time-of-flight ICP–MS.

Although still not in widespread use, this approach may

see greater use in the future. Additionally, high-resolution

instruments are also available.

Regardless of instrument design or configuration, ICP–

MS is a technique that provides a quantitative measurement

of the components of the sample. Ions are generated from

the analyte atoms by the plasma. The analyte ions are then

extracted from the plasma using the sampling cone. The

skimmer cone, located behind the sampling cone ‘‘skims’’

the ions as they emerge from the sampling cone, where they

are then passed into the mass spectrometer. The mass spec-

trometer separates the ions in a magnetic field according to

their mass-to-charge (m/z) ratios. The ICP–MS has a mass

range up to 240 atomic mass units (amu). Depending on the

equipment configuration, sample adducts with diluents or

their decomposition products, oxides, and multiply-charged

element ions produced within the plasma may increase the

complexity of the resulting mass spectra. Interferences can

be minimized by appropriate optimization of operational

parameters, including gas flow (nebulizer, plasma, and aux-

iliary gas flow rates), sample flow, RF power, extraction lens

voltage, etc., or through the use of collision or reaction cells,

or cool plasma operation, if available on a given instrument.

Unless a laboratory is generating or examining isotopes that

are not naturally occurring, a list of naturally occurring iso-

topes will provide the analyst with acceptable isotopes for

analytical purposes. Additionally, tables of commonly

found interferences and polyatomic isobaric interferences

and correction factors may be used.

ICP–MS is generally more sensitive than ICP–AES. The

ability of a mass spectrometer to monitor a single ion of a

specific mass/charge ratio is a major advantage of ICP–MS

for determination of very low analyte concentrations or

when elimination of matrix inferences is required. Analytes

can often be detected at the parts per trillion (ppt) level using

ICP–MS.

The selection of the analytical mass to use is critical to the

success of an analysis, regardless of instrument design.

Though some masses are often considered to be the primary

analytical masses, because there can be a tremendous vari-

ety of sample matrices, the recommendation of a specific

mass for a given element is not possible. Selection of an

analytical mass is always considered in the context of the

sample matrix, the type of instrument being used, and the

sensitivity required. Analysts might first choose to start with

masses recommended by the manufacturer of their particu-

lar instrument and select alternate masses based on manu-

facturer ’s recommendations or published tables of

naturally occurring isotopes.

Optimization of an ICP–MS method is also highly depen-

dent on the plasma parameters and means of sample intro-

duction. Forward power, gas flow rates, and torch position

may all be optimized to provide the best signal. When or-

ganic solvents are used, it is often necessary to use a higher

forward power setting than would be used for aqueous solu-

tions and to reduce the nebulizer flow rate. Additionally,

when using organic solvents, it may be necessary to titrate

small amounts of oxygen into the auxiliary gas to prevent

carbon build-up in the torch. The use of a platinum-tipped

sampling or skimmer cone may also be required to reduce

cone degradation with some organic solvents.
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Calibration

The mass spectral accuracy for ICP–MS detection must

be in accordance with the applicable operating procedures.

The instrument must be standardized for quantification at

time of use. Due to the inherent differences between the

types of instruments available, there is no general ‘‘system

suitability’’ procedure that may be employed. Analysts

should refer to the tests recommended by the instrument

manufacturer for a given ICP–MS instrument. These may

include, but are not limited to, tuning on a reference mass

or masses, peak search, and mass calibration. Perform sys-

tem checks recommended by the instrument manufacturer.

Because ICP–MS is a technique that is generally consid-

ered to be linear over a range of 106 to 108 orders of magni-

tude, it is not always necessary to continually demonstrate

linearity by the use of a standard curve. It is common prac-

tice to calibrate with a blank and a single standard, once a

method has been developed and is in routine use. For new

methods, it is advisable that suitable linearity be demon-

strated through the range of test measurements to be per-

formed. An appropriate blank solution and standards that

bracket the expected range of the sample concentrations

should be assayed and the detector response plotted as a

function of analyte concentration. The number and concen-

tration of standard solutions used should be based on the

analyte in question, the desired sensitivity, and the sample

matrix and should be left to the discretion of the analyst. Op-

timally, a correlation coefficient of not less than 0.99, or as

indicated in the individual monograph, should be demon-

strated for the working standard curve. Here, too, however,

the nature of the sample matrix, the analyte, the desired sen-

sitivity, and the type of instrumentation available may dic-

tate a poorer correlation coefficient than 0.99. The analyst

should use caution when proceeding with such an analysis

and should use additional working standards.

To demonstrate the stability of the system over the ana-

lysis time since initial standardization, a solution used in the

initial standard curve must be reassayed as a check standard

at appropriate intervals through the analysis of the sample

set. Appropriate intervals may be established as after every

fifth or tenth sample, or as deemed adequate by the analyst,

based on the analysis being performed. The reassayed stan-

dard should agree with its theoretical value to within+10%

for single-element analyses when analytical masses are free

of interferences and when concentrations are41 ng per mL.

The reassayed standard should agree with its theoretical va-

lue to within +20% for multi-elemental analyses, or when

concentrations are51 ng per mL. In cases where an indivi-

dual monograph provides different guidance regarding the

reassayed check standard, the requirements of the mono-

graph take precedence.

Procedure

Follow the procedure as directed in the individual mono-

graph for the detection mode and instrument parameters.

The specification of definitive parameters in a monograph

does not preclude the use of other suitable operating condi-

tions, and adjustments of operating conditions may be ne-

cessary. Alternate conditions must be supported by

suitable validation data, and the conditions in the mono-

graph will take precedence for official purposes. Due to dif-

ferences in manufacturers’ equipment configurations, the

analyst may wish to begin with the manufacturer’s sug-

gested default conditions and modify them as needed. Data

collected from a single sample introduction are treated as a

single result. Data collected from replicate sequential read-

ings from a single solution introduction of the appropriate

standard or sample preparations should be averaged as a sin-

gle result. Sample concentrations are calculated versus the

working standard curve generated by plotting the detector
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response versus the concentration of the analyte in the stan-

dard preparations. With modern instruments, this calcula-

tion is normally performed by the instrument. Data

collected from two or three sequential readings from a single

solution introduction of the appropriate standard or sample

preparations is averaged as a single result. Sample concen-

trations are calculated versus the working standard curve

generated by plotting the detector response versus the con-

centration of the analyte in the standard preparations. With

modern instruments, this calculation is performed by the in-

strument.

The method of standard additions may be employed for

situations where matrix interferences would result in an in-

accurate analyte determination. This method involves add-

ing a known concentration of the analyte element to the

sample at several concentration levels. The instrument re-

sponse is plotted against the concentration of the added ana-

lyte element and a linear regression line is drawn through

the data points. The absolute value of the x-intercept multi-

plied by any dilution factor is the concentration of the ana-

lyte in the sample.

GLOSSARY

AUXILIARY GAS: The auxiliary gas is used to ‘‘lift’’ the

plasma off of the surface of the torch, thereby preventing

melting of the intermediate tube and the formation of carbon

and salt deposits on the inner tube.

AXIALVIEWING: A configuration of the plasma for AES

where the plasma is directed toward the spectrometer optical

path, also called ‘‘end-on.’’

COLLISION CELL: A design feature on ICP–MS instru-

ments. Collision cells are used to eliminate or minimize in-

terferences from argon and facilitate the analysis of

elements that might be affected by those interferences.

COOLANT OR PLASMA GAS: The coolant gas is the main

gas supply for the plasma.

COOL PLASMA: Plasma conditions used for ICP–MS that

result in a plasma that is cooler than normally used for an

analysis. This is achieved by using a lower forward power

setting and is used to help minimize isotopic interferences

caused by argon.

FORWARD POWER: The number of watts used to ignite

and sustain the plasma during an analysis. Forward power

requirements may vary, depending on sample matrix and

analyte.

INTERNAL STANDARD: An element in an analysis added

to or present in the same concentration in blanks, standards,

and samples to act as an intensity reference for the analysis.

An internal standard may be used for ICP–AES work and

should always be used for quantitative ICP–MS analyses.

LATERAL VIEWING: See also Radial viewing.

m: The ion mass of interest.

MULTIPLY-CHARGED IONS: Atoms that, when subjected

to high-ionization energies, can form doubly or triply

charged ions (X++ or X+++, etc.) such that when detected

by MS, the apparent mass will be ½ or 1
3 that of the atomic

mass.

NEBULIZER: Used to form a consistent sample aerosol

that mixes with the argon gas.

NEBULIZER GAS: One of three regions of argon gas flow

in a torch. The nebulizer gas is used to help create a fine mist

of the sample when using solution nebulization. This fine

mist is then directed through the center tube of the torch

and into the plasma.

PLASMA GAS: See also Coolant gas.

RADIAL VIEWING: A configuration of the plasma for

AES where the plasma is directed orthogonal to the spectro-

meter optic path, also called ‘‘side-on viewing.’’ See also

Lateral viewing.
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REACTION CELL: Similar to collision cell. Designed to

reduce or eliminate interferences.

SAMPLING CONE: A metal cone (usually nickel, alumi-

num, or platinum-tipped) with a small opening, through

which ionized sample flows after leaving the plasma.

SEQUENTIAL: A type of detector configuration for AES

where discrete emission lines are observed by scanning

across the spectral range using a monochromator.

SIMULTANEOUS: A type of detector configuration for

AES where all selected emission lines are observed at the

same time, using a polychromator, offering increased analy-

sis speed for multi-element samples.

SKIMMER CONE: A metal cone, with an opening that is

smaller than that of the sampling cone, through which io-

nized sample flows after leaving the sampling cone and

prior to entering the vacuum region of an ICP–MS.

STANDARD ADDITIONS: A method used to determine the

actual analyte concentration in a sample when viscosity ef-

fects may cause erroneous results.

TORCH: A series of three concentric quartz tubes in

which the ICP is formed.
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GENERAL CHAPTERS

General Information

BRIEFING

h1265iWritten Prescription Drug Information—Guidelines,
page 1224 of PF 29(4) [July–Aug. 2003]. It is proposed to revise
this general information chapter to include criteria from the ‘‘Key-
stone Action Plan’’ and related references to provide consistency
with other regulatory requirements. Additional editorial revisions
have been made to clarify the text.

(PSD: C. Okeke) RTS—39753-1

Add the following:

&h1265i WRITTEN PRESCRIPTION
DRUG INFORMATION—GUIDELINES

The purpose of these guidelines—comprising format,

content, and accessibility of prescription drug leaflets—is

to help ensure that leaflets are useful. In this context, ‘‘use-

ful’’ means that recipients receive, understand, and are mo-

tivated to apply written information about their medicines to

achieve maximum benefit and minimize harm. Dispensers,

prescribers, health-care providers who counsel patients

about their medicines, and the patients themselves are in-

tended to be the primary audience beneficiaries for these

guidelines.

CRITERIA

(from the Keystone Action Plan1)

Written prescription medicine information should be

based on the following criteria:

1. Scientifically accurate,

2. Unbiased in content and tone,

3. Sufficiently specific and comprehensive,

4. Presented in an understandable and legible format that

is readily comprehensible to consumers,

5. Timely and up-to-date, and

6. Useful.

FORMAT GUIDELINES

1. Group all information from the same category, using

brief, clear titles and bullets or subheadings as needed.

Avoid symbols and subheadings not directly connected

to the information they mark.

2. Be consistent in the placement and labeling of cate-

gories of information in all leaflets.

3. Provide information at the sixth-grade reading level or

below, if possible (never above eighth-grade level). Do

not exclude information to achieve a lower reading le-

vel.

4. Use simple, common, accurate terms (for example, use

‘‘noise in the ears’’, not ‘‘tinnitus’’).

1 In December 1996, the ‘‘Action Plan for the Provision of
Useful Prescription Medicine Information’’ was presented
to the Secretary of Health and Human Services. The plan,
commonly known as the ‘‘Keystone Plan,’’ described cer-
tain criteria for written prescription medicine information.
These criteria are described in detail in the action plan,
which can be found at www.fda/cder/offices/ods/key-
stone.pdf.
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5. Use direct language that avoids words with opposite

meanings (for example, use ‘‘decrease blood pressure’’,

not ‘‘increase low blood pressure effect’’).

6. Provide reasons for instructions (for example, ‘‘take

with food to avoid upset stomach’’).

7. Emphasize the most important information. Clearly dis-

tinguish warnings from instructions or from other text

that may be misinterpreted as warnings.

8. Accompany each pictogram, if used, with correspond-

ing text placed close to the pictogram. Use the simplest

pictograms possible. For pictograms intended to

prompt patients to ask questions or inform health-care

providers, add text such as ‘‘Tell Doctor’’ or ‘‘Ask

Pharmacist’’.

9. Make text readable by using 12-point or larger type,

both uppercase and lowercase letters, an easy-to-read

font (for example, a sans serif font), and adequate space

between lines and paragraphs. To call attention to im-

portant information, use a larger, boldface type.

10. Evaluate format by performing tests of readability,

comprehension, memory, problem solving, and behav-

ioral efficacy and intention, using representative sam-

ples of the target population.

CONTENT GUIDELINES

1. Provide enough detail to facilitate correct use, achieve

maximum benefit, and minimize harm, including a

statement that identifies activities (such as driving or

sunbathing) that the patient should avoid.

2. Write text that is unbiased in content and tone and

scientifically accurate. The uses described should be

consistent with FDA-approved labeling or otherwise

permitted by FDA, or should appear in federally recog-

nized drug compendia. Distinguish unlabeled from la-

beled use. For labeled use, state the date on which it

was approved.

3. For drugs sold under a brand name, provide both brand

and generic names and include a pronunciation guide

for each.

4. Describe the drug and its dosage form. Include indica-

tions and contraindications, specific directions for use,

what to do if a dose is missed, and what to do in the

event of an overdose or poisoning.

5. Do not use abbreviations.

6. Indicate the intended type of benefit (for example,

‘‘cure’’, ‘‘prevention’’, ‘‘to help relieve symptoms’’).

Indicate how—and how soon—the patient should re-

cognize the benefit and what to do if none is observed.

7. Give a balanced evaluation of risks and benefits.

8. List side effects, in order of severity, with estimated fre-

quency and action to be taken if one or more occur such

as ‘‘serious,’’ ‘‘most common,’’ and other similar type

groupings. It may not be appropriate to provide suffi-

cient detail for the patient to be able to monitor serious

or frequently occurring common side effects. If no side

effects are known, say so. Provide guidance to consult

the doctor or pharmacist, and indicate that all the side

effects are not listed.

9. List drug-drug, drug-food, drug-lab test, and drug-dis-

ease interactions. If no such interactions are known, say

so. If appropriate, include botanicals, dietary supple-

ments, and over-the-counter medicines, as well as other

prescription medicines. If known, include estimated se-

verity of interactions (mild, moderate, or severe). one or

two most important interactions, as described earlier.

sufficiently specific and comprehensive information
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that includes the provision of all important risk infor-

mation. Patients should be advised to be sure to inform

the provider about all the medicines they are taking.

10. Indicate the potential for therapeutic duplication if the

drug is available under multiple names or over-the-

counter, or if the active ingredient is contained in other

products.

11. If known, include a statement concerning the safety of

use in the presence of other conditions and during preg-

nancy or breast-feeding. Direct affected patients to dis-

cuss their condition with health-care providers. If the

safety of use during pregnancy or breast-feeding has

not been established, say so.

12. State whether safety and efficacy have been established

in pediatric, geriatric, and other special populations.

and, if so, for what ages and doses. Patients should

be encouraged to discuss with their health-care provider

any recommendations for dosage adjustment.

13. Illustrate information with diagrams when appropriate.

Label the diagram components (for example, device

parts) if they are not obvious. The words on the label

should be prominently placed thereon with such con-

spicuousness and in such terms as to render them likely

to be read and understood by the ordinary individual

under customary conditions of purchase and use.

14. Include the following:

a. a warning to keep out of the reach of young

children

b. a statement about the importance of adhering

to dosing instructions

c. a. A statement that the product is to be used

only by the person for whom it was prescribed,

d. b. Storage information,

e. c. A completeness disclaimer advising the pa-

tient to discuss this issue with the health-care pro-

vider,

f. a direction to check the expiration or beyond-

use date

g. d. The publisher of the leaflet and the date the

leaflet was developed or revised,

h. e. Sources of in-depth information and an-

swers to questions, and

i. f. Other relevant general statements.

15. The patient should be advised about risks of developing

dependence on, or tolerance to, the medications.

ACCESSIBILITY GUIDELINES

1. Write text that is relevant to the intended use of the

drug.

2. Design the leaflets to be easy to recognize, consistent in

format, and easy to store and retrieve.

3. Supplement the leaflets with oral counseling of pa-

tients, including children, the elderly, and caregivers.

4. Include a statement asking the patient to reread the leaf-

let.

5. Distribute the leaflets with all prescription medicines to

consumers (namely, persons independently responsible

for any aspect of medicine use or for giving medicines

to others).

6. Produce leaflets in Spanish, as well as in English; Eng-

lish, or other languages; and establish criteria for produ-

cing them in other languages and for special

populations (for example, children, visually handi-

capped, etc.). [NOTE—Ideally, prescription drug infor-

mation leaflets would be customized for the patient’s

condition and for other relevant information (for exam-

ple, gender, age, or physical limitations), and would be
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available in the patient’s primary language. Currently,

such customization is neither feasible nor practical,

but it remains a goal.]&1S (USP28)

REAGENTS, INDICATORS,
AND SOLUTIONS

Reagent Specifications

BRIEFING

Ammonium Pyrrolidinedithiocarbamate. This new reagent is
used in the preparation of the Standard solutions and the Test solu-
tion in the test for Limit of lead under the proposed new monograph
for Galactose, published in PF 30(2) [Mar.–Apr. 2004].

(HDQ: M. Marques) RTS—40995-1

Add the following:

&Ammonium Pyrrolidinedithiocarbamate (1-pyrroli-

dinecarbodithioic acid, ammonium salt), C5H12N2S2—

164.29 [5108-96-3]—Use a suitable grade.&1S (USP28)

BRIEFING

Anion-exchange Resin, Styrene-Divinylbenzene. This new re-
agent is used in the test for Molar ratio of sulfate to carboxylate
under Enoxaparin Sodium, which appeared in PF 29(6) [Nov.–
Dec. 2003].

(HDQ: M. Marques) RTS—41081-1

Add the following:

&Anion-exchange Resin, Styrene-Divinylbenzene—

Strongly basic, cross-linked resin containing quaternary am-

monium groups and about 8% of divinylbenzene. It is avail-

able in the chloride form in the 50- to 100-, 100- to 200-, and

200- to 400-mesh sizes. It can be converted to the hydroxide

form by regeneration with a sodium hydroxide solution (5 in

100). Insoluble in water, in methanol, and in acetonitrile.

Suitable for use in column chromatography.

[NOTE—A suitable resin is ‘‘Dowex 1X8’’, produced by

Dow Chemical Co. (www.dow.com) and available through

Sigma-Aldrich (www.sigma-aldrich.com).]&1S (USP28)

BRIEFING

Cation-Exchange Resin, Styrene Divinylbenzene USP 27
page 2674. It is proposed to revise the particle size ranges for this
reagent used in the test for Molar ratio of sulfate to carboxylate
under Enoxaparin Sodium, which appeared in PF 29(6) [Nov.–
Dec. 2003]. Minor editorial style changes have also been made.

(HDQ: M. Marques) RTS—41081-2

Change to read:

Cation-Exchange Resin, Styrene-Divinylbenzene—A
strongly acidic, cross-linked sulfonated resin containing about
2% of divinylbenzene. It consists of white to light tan-colored
beads which may be relatively free flowing.

&

&1S (USP28)

It is available in the hydrogen form in the 25- to 50-, 45- to 100-,
and 80- to 270-mesh sizes.

&50- to 100-, 100- to 200-, and 200- to 400- mesh

sizes.&1S (USP28)

It can be regenerated to the hydrogen form by treating with a hy-
drochloric acid solution (5 in 100). For satisfactory regeneration, a
contact time of at least 30 minutes is required after which it must be
washed free of excess acid. It is insoluble in water, methanol, and
acetonitrile. Suitable for use in column chromatography.

Moisture content of fully regenerated and expanded resin—
Transfer 10 to 12 mL of the resin (as received) to a flask, and con-
vert it completely to the hydrogen form by stirring with 150 mL of
hydrochloric acid solution (5 in 100) for not less than 30 minutes.
Decant the acid, and wash the resin in the same manner with water
until the wash water is neutral to litmus (pH 3.5).

Pharmacopeial Forum
Vol. 30(3) [May–June 2004] IN-PROCESS REVISION 1043

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Transfer 5 to 7 mL of the regenerated resin to a glass filtering
crucible, and remove only the excess surface water by very careful
suction filtration. Transfer the conditioned resin to a tared weighing
bottle, and weigh. Dry in a vacuum oven at a pressure of 50 mm of
mercury at 1008 to 1058 for 16 hours. Transfer from the vacuum
oven to a desiccator, cool to room temperature, and weigh again.
The loss in weight is between 75% and 83%.

Total wet volume capacity—Transfer 3 to 5 mL of the regener-
ated, undried (See Moisture content above) resin to a 5-mL grad-
uated cylinder, and fill it with water. Remove any air bubbles from
the resin bed with a stainless steel wire, and settle the resin to its
minimum volume by tapping the graduated cylinder. Record the
volume of the resin.
Transfer the resin to a 400-mL beaker. Add about 5 g of sodium

chloride, and titrate, stirring well, with 0.1N sodium hydroxide to
the blue end-point of bromothymol blue (pH 7.0).

(net mL NaOH 6 N) / (mL of resin) = mEq /mL

The total wet volume capacity of the resin is more than 0.6 mEq per
mL.

Wet screen analysis—The purpose of this test is to properly iden-
tify the mesh size of the resin. To obtain an accurate screen analysis
would require special apparatus and technique.
Add 150 mL of resin to 200 mL of water in an appropriate bottle,

and allow it to stand at least 4 hours to completely swell the resin.
Transfer by means of a graduated cylinder 100 mL of settled and

completely swollen resin to the top screen of a series of the desig-
nated U. S. Standard 20.3-cm brass screens. Thoroughly wash the
resin on each screen with a stream of water until the resin is com-
pletely classified, collecting the wash water in a suitable container.
Wash the beads remaining on the respective screens back into the
100-mL graduate, and record the volume of settled resin on each
screen. At least 70% of the resin will be within the specific mesh
size.

&[NOTE—A suitable resin is ‘‘Dowex 50WX2’’ produced

by Dow Chemical Co. (www.dow.com) and also available

t h r o ugh S i gma -A l d r i c h (www. s i gma - a l d r i c h .

com).]&1S (USP28)

BRIEFING

Citric Acid,USP 27 page 2677. It is proposed to cross-reference
this reagent to the USP monograph for Citric Acid Monohydrate.

(HDQ: M. Marques) RTS—41083-2

Change to read:

Citric Acid—Use the monohydrate form of Citric Acid

&Citric Acid Monohydrate&1S (USP28)

(USP monograph).

BRIEFING

Citric Acid, Anhydrous, USP 27 page 2677. It is proposed to
cross-reference this reagent to the USP monograph for Anhydrous
Citric Acid.

(HDQ: M. Marques) RTS—41083-1

Change to read:

Citric Acid, Anhydrous— C6H8O7—192.12—Use ACS re-
agent grade Citric Acid, Anhydrous.

&Use Anhydrous Citric Acid (USP monograph).&1S (USP28)

BRIEFING

p-Chlorophenol, USP 27 page 2676; 4-Chlorophenol, USP 27
page 2677. It is proposed to delete the entry for p-Chlorophenol
because of its redundancy and to revise the entry for 4-Chlorophe-
nol to reflect the specifications of products currently available on
the market.

(HDQ: M. Marques) RTS—41153-1

Delete the following:

&p-Chlorophenol, C6H5ClO—128.56—White to pale yellow,
crystalline solid, having a characteristic odor. Sparingly soluble
in water; very soluble in acetone, in benzene, in ether, and in
methanol.

Assay—Transfer about 200 mg, accurately weighed, to a 100-
mL beaker, add 25 mL of water, swirl to dissolve, and cautiously
add, dropwise, sufficient sodium hydroxide solution to ensure
complete solution of the specimen. Transfer the solution to a
glass-stoppered, 500-mL flask, using water to rinse the beaker,
and dilute with water to about 100 mL. Add 25.0 mL of 0.1N po-
tassium bromide-bromate VS and 10 mL of hydrochloric acid, im-
mediately insert the stopper in the flask, and swirl vigorously for 2
to 3 minutes. Remove the stopper, quickly add 5 mL of potassium
iodide solution (1 in 5), taking care to avoid loss of bromine, im-
mediately insert the stopper in the flask, and shake thoroughly for
about 1 minute. Remove the stopper, rinse it and the neck of the
flask with water, and then titrate with 0.1N sodium thiosulfate VS,
adding 3 mL of starch TS as the endpoint is approached. Each mL
of 0.1 N potassium bromide-bromate consumed is equivalent to
6.43 mg of C6H5OCl. Not less than 99% is found.

Melting range h741i: between 428 and 448.
Boiling range (Reagent test)—Not less than 90% distils between

218.58 and 221.58.&1S (USP28)
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BRIEFING

4-Chlorophenol, USP 27 page 2677—See the briefing under p-
Chlorophenol.

(HDQ: M. Marques) RTS—41093-1

Change to read:

4-Chlorophenol

&(p-Chlorophenol),&1S (USP28)

C6H5ClO—128.56—Off-white to light tan solid.
Assay—Inject an appropriate volume into a gas chromatograph

(see Chromatography h621i) equipped with a flame-ionization de-
tector, helium being used as the carrier gas. The following condi-
tions have been found suitable: a 0.25-mm 6 30-m capillary
column coated with a 1-mm layer of phase G2; the injection port
temperature is maintained at 2308; the detector temperature is
maintained at 3008; and the column temperature is maintained at
1308 and programmed to rise 108 per minute to 2808. The area of
the C6H5ClO peak is not less than 99.0% of the total peak area.

&Use a suitable grade with a content of not less than

99.0%.&1S (USP28)

BRIEFING

Dimethyl Sulfoxide, USP 27 page 2682. Because use of the
name ‘‘dimethyl sulfoxide’’ for the reagent methyl sulfoxide is
being standardized throughout the USP–NF, it is proposed to have
Dimethyl Sulfoxide as the main entry for this reagent in the Re-
agent Specifications section.

(HDQ: M. Marques) RTS—41082-9

Change to read:

Dimethyl Sulfoxide—See Methyl Sulfoxide.

&(Methyl Sulfoxide), (CH3)2SO—78.13—Use ACS reagent

grade methyl sulfoxide.&1S (USP28)

BRIEFING

Hexane, Solvent, USP 27 page 2688. It is proposed to update
the information regarding this reagent to reflect the product cur-
rently available on the market.

(HDQ: M. Marques) RTS—41114-2

Change to read:

Hexane, Solvent (Petroleum Benzin; Petroleum Ether)

&(Petroleum Benzin; Petroleum Ether, Ligroin)&1S (USP28)

—Clear, volatile liquid, having an ethereal or faint, petroleum-like
odor. Practically insoluble in water; soluble in absolute alcohol.
Miscible with ether, with chloroform, with benzene, and with most
fixed and volatile oils.
Caution—It is dangerously flammable. Keep it away from flames

and store in tight containers in a cool place.

Appearance and color—Pour 100 mL, previously well-mixed in
its original container, into a 100-mL color-comparison tube, and
compare with a standard, in a similar tube, containing 2 mL of pla-
tinum-cobalt TS in similar volume: the two liquids are equally
clear and free from suspended matter or sediment and when viewed
across the columns by transmitted light, the test specimen is not
darker in color than the standard.

Odor—Its odor is not disagreeable or suggestive of mercaptans
or thiophene.

Distilling range (Reagent test)—Distil 100 mL: none distils be-
low 308 and not less than 100% distils between 308 and 608.
Residue on evaporation—Evaporate 150 mL (100 g) on a steam

bath, and dry at 1058 for 30 minutes: the residue weighs not more
than 1 mg (0.001%).

Acidity—Shake 10 mL with 5 mL of water for 2 minutes, and
allow the layers to separate: the water layer does not turn blue lit-
mus red within 15 seconds.

Heavy oils and fats—Gradually pour 10 mL onto the center of a
clean filter paper: there is no disagreeable odor and no greasy stain
visible on the paper after it has stood for 30 minutes.

&Use ACS reagent grade Petroleum Ether.&1S (USP28)
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BRIEFING

Hexane, Solvent, Chromatographic, USP 27 page 2689. It is
proposed to update the information regarding this reagent to reflect
the product currently available on the market.

(HDQ: M. Marques) RTS—41113-1

Change to read:

Hexane, Solvent, Chromatographic—It complies with the
specifications for Hexane, Solvent, and meets the requirements of
the following additional test.

Spectral purity—Measure in a 1-cm cell at 300 nm, with a sui-
table spectrophotometer, against air as the blank: its absorbance is
not more than 0.08.

&Use ACS HPLC reagent grade.&1S (USP28)

BRIEFING

Hexanes (suitable for use in UV spectrophotometry), USP 27
page 2689. It is proposed to update the information regarding this
reagent to reflect the product currently available on the market.

(HDQ: M. Marques) RTS—41114-1

Change to read:

Hexanes (suitable for use in UV spectrophotometry); usually a
mixture of several isomers of hexane (C6H14), predominantly n-
hexane, and methylcyclopentane (C6H12)—Use ACS

&spectrophotometric&1S (USP28)

reagent grade.

BRIEFING

Isovaleric Acid. This new reagent is used to prepare the Internal
standard solution in the test for Acetyl and butyryl content under
Cellaburate (Cellulose Acetate Butyrate), appearing on page 597
of PF 30(2) [Mar.–Apr. 2004].

(HDQ: M. Marques) RTS—41117-1

Add the following:

&Isovaleric Acid (3-Methylbutanoic Acid, Isovalerianic

Acid, Isopropylacetic Acid), C5H10O2—102.13 [503-74-2]

—Use a suitable grade.&1S (USP28)

BRIEFING

Methoxyphenylacetic Acid. This new reagent is used in Iden-
tification test B under Sodium Caprylate, which appears elsewhere
in this number of PF.

(HDQ: M. Marques) RTS—40974-1

Add the following:

&Methoxyphenylacetic Acid (a-Methoxyphenylacetic

Acid), C9H10O3—166.2 [1701-77-5]—Use a suitable

grade.&1S (USP28)

BRIEFING

Methyl Iodide, USP 27 page 2695. It is proposed to specify that
ferric ammonium sulfate TS is to be used in the Assay for this re-
agent.

(HDQ: M. Marques) RTS—41083-3
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Change to read:

Methyl Iodide, CH3I—141.94—Colorless, heavy, transparent
liquid. Slightly soluble in water. Miscible with alcohol, with ether,
and with solvent hexane. Turns brown on exposure to light as a
result of liberation of iodine.

Assay—Add 1 mL to a 100-mL volumetric flask tared with 10
mL of alcohol. Weigh again, add alcohol to volume, and mix. Pipet
20 mL into a glass-stoppered flask, and add 50.0 mL of 0.1N silver
nitrate VS and 2 mL of nitric acid. Insert the stopper immediately,
shake frequently during 2 hours, and allow to stand in the dark
overnight. Shake again during 2 hours, then add 50 mL of water
and 3 mL of ferric ammonium sulfate

&TS,&1S (USP28)

and titrate the excess silver nitrate with 0.1N ammonium thiocya-
nate VS. Each mL of 0.1N silver nitrate is equivalent to 14.19 mg
of CH3I: not less than 98.5% is found.

Boiling range (Reagent test)—Distill 50 mL into a chilled,
partly closed receiver: not less than 48 mL distills between 41.58
and 438.

Density: between 2.270 and 2.285.
Residue on evaporation—Evaporate 4 mL (10 g) on a steam

bath, and dry the residue at 1058 for 1 hour: the residue weighs not
more than 1 mg (0.01%).

Acidity—Shake 3 mL with 5 mL of water for 30 seconds, and
immediately draw off the lower layer: the aqueous layer is neutral
to litmus, and when 1 mL of silver nitrate TS is added, it shows not
more than a slight opalescence.

BRIEFING

Methyl Sulfoxide, USP 27 page 2696. Because the use of the
name ‘‘dimethyl sulfoxide’’ for methyl sulfoxide is being standar-
dized throughout the USP–NF, it is proposed to cross-reference the
reagent methyl sulfoxide to dimethyl sulfoxide.

(HDQ: M. Marques) RTS—41082-8

Change to read:

Methyl Sulfoxide (Dimethyl Sulfoxide), (CH3)2SO—78.13—
Use ACS reagent grade.

&—See Dimethyl Sulfoxide.&1S (USP28)

BRIEFING

NonionicWetting Agent. It is proposed to add this new reagent,
which is used in the monographs for Ringer’s Injection, Sodium
Acetate Injection, and Chlorophyllin Copper Complex Sodium.

(HDQ: M. Marques) RTS—40997-1

Add the following:

&Nonionic Wetting Agent—Use a suitable amphoteric

surfactant.

[NOTE—A suitable grade is commercially available as Tri-

ton X-100 or Octoxynol 9.]&1S (USP28)

BRIEFING

Sodium 1-Heptanesulfonate, USP 27 page 2710 and page 315
of PF 30(1) [Jan.–Feb. 2004]; Sodium 1-Hexanesulfonate, USP
27 page 2710 and page 315 of PF 30(1) [Jan.–Feb. 2004]. It is pro-
posed to correct the previously proposed synonyms of these two
reagents.

(HDQ: M. Marques) RTS—40980-1

Change to read:
Sodium 1-Heptanesulfonate (1-Hexanesulfonic acid),

&(1-Heptanesulfonic acid sodium salt)&1S (USP28)

C7H15NaO3S—202.25—Use a suitable grade.
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BRIEFING

Sodium 1-Hexanesulfonate, USP 27 page 2710 and page 315
of PF 30(1) [Jan.–Feb. 2004]—See briefing under Sodium 1-Hep-
tanesulfonate.

(HDQ: M. Marques) RTS—40980-1

Change to read:
Sodium 1-Hexanesulfonate, (1-Pentanesulfonic acid),

&(1-Hexanesulfonic acid sodium salt)&1S (USP28)

C6H13NaO3S—188.22—Use a suitable grade.

BRIEFING

Tropic Acid. This new reagent is used to prepare the System
suitability preparation in the Assays under Hyoscyamine Sulfate
Elixir and Hyoscyamine Sulfate Tablets, which appear elsewhere
in this number of PF.

(HDQ: M. Marques) RTS—40539-5

Add the following:

&Tropic Acid, C9H10O3—166.18 [529-64-6]—Use a sui-

table grade.&1S (USP28)

Volumetric Solutions

BRIEFING

Lead Perchlorate, Tenth-Molar (0.1M). This new reagent is
used in the test for Content of sulfate under Indinavir Sulfate,
which appears elsewhere in this number of PF.

(HDQ: M. Marques) RTS—41029-1

Add the following:

&Lead Perchlorate, Tenth-Molar (0.1M)

Pb(ClO4)2 � 3H2O, 460.15

46.01 g in 1000 mL

Dissolve 46 g of lead perchlorate in water, and dilute with

water to 1000.0 mL. Accurately weigh about 150 mg of so-

dium sulfate, previously dried at 1058 for 4 hours, and dis-

solve in 50 mL of water. Add 50 mL of a mixture of water

and formaldehyde (1 : 1), and stir for about 1 minute. Deter-

mine the end point potentiometrically using a lead ion selec-

tive electrode. Perform a blank determination, and make any

necessary corrections. Each 14.204 mg of sodium sulfate is

equivalent to 1 mL of 0.1M lead perchlorate.&1S (USP28)

REFERENCE TABLES

BRIEFING

Container Specifications for Capsules and Tablets, USP 27
page 2741, page 3166 of the First Supplement, and page 648 of
PF 30(2) [Mar.–Apr. 2004].

(HDQ) RTS—37249-3; 39849-2; 40185-2

The following table is provided as a reminder for the pharmacist
engaged in the typical dispensing situation who already is ac-
quainted with the Packaging and storage requirements set forth
in the individual monographs. It lists the capsules and tablets that
are, or will be, official in the United States Pharmacopeia and in-
dicates the relevant tight (T), well-closed (W), and light-resistant
(LR) specifications applicable to containers in which the drug that
is repackaged should be dispensed.

This table is not intended to replace, nor should it be interpreted
as replacing, the definitive requirements stated in the individual
monographs.
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Container Specifications for Capsules and Tablets

Monograph Title
Container

Specification

Change to read:
Acepromazine Maleate Tablets &T, LR&1S (USP27)

Change to read:
Acetaminophen, Aspirin, and Caffeine
Tablets &T&1S (USP27)

Change to read:
Acetazolamide Tablets &T&1S (USP27)

Add the following:

~

Alendronate Sodium Tablets T~USP28

Add the following:

~

Benazepril Tablets W~USP28

Add the following:

&Bisoprolol Fumarate Tablets T, LR&1S (USP27)

Add the following:

&Bisoprolol Fumarate and Hydro-

chlorothiazide Tablets WT&1S (USP27)

Add the following:

~

Cefaclor Tablets T~USP28

Add the following:

~

Clarithromycin Tablets, Extended-

Release W~USP28

Add the following:

~

Black Cohosh Tablets T, LR~USP28

Add the following:

~

Desogestrel and Ethinyl Estradiol

Tablets W~USP28

Add the following:

~

Fluoxetine Capsules, Delayed-

Release T~USP28

Monograph Title
Container

Specification

Add the following:

~

Gabapentin Capsules W~USP28

Add the following:

~

Ginkgo Capsules T, LR~USP28

Add the following:

~

Ginkgo Tablets T, LR~USP28

Change to read:
Asian Ginseng Capsules T, LR

~

~USP28

Add the following:

~

Indinavir Sulfate Capsules T~USP28

Add the following:

~

Irbesartan Tablets W~USP28

Add the following:

~

Irbesartan and Hydrochlorothiazide

Tablets W~USP28

Add the following:

~

Isosorbide Mononitrate Tablets T~USP28

Add the following:

~

Isosorbide Mononitrate Tablets,

Extended-Release T~USP28

Add the following:

~

Isradipine Capsules T~USP28

Add the following:

&Loratadine Tablets T&1S (USP27)

Add the following:

~

Metformin Hydrochloride Tablets T~USP28

Add the following:

&Metolazone Tablets T, LR&2S (USP27)
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Monograph Title
Container

Specification

Add the following:

~

Misoprostol Tablets T~USP28

Add the following:

&Naratriptan Tablets T&1S (USP27)

Add the following:

~

Norgestimate and Ethinyl Estradiol

Tablets W~USP28

Add the following:

~

Oxaprozin Tablets T, LR~USP28

Add the following:

&Paroxetine Tablets W&2S (USP27)

Add the following:

&Pygeum Capsules T&1S (USP28)

Add the following:

~

Quinapril Tablets W~USP28

Change to read:
&Rimantadine Hydrochloride

Tablets T, LR&1S (USP27)

Add the following:

&Stavudine Capsules T&1S (USP28)

Add the following:

&Tolcapone Tablets T&1S (USP28)

Add the following:

~

Valerian Capsules T, LR~USP28

Monograph Title
Container

Specification

Add the following:

~

Valsartan Capsules T, LR~USP28

Add the following:

~

Valsartan and Hydrochlorothiazide

Tablets W~USP28

BRIEFING

Description and Relative Solubility of USP and NF Articles,
USP 27 page 2747, page 3166 of the First Supplement, page 5310
of PF 23(6) [Nov.–Dec. 1997], page 7017 of PF 24(5) [Sept.–Oct.
1998], page 8282 of PF 25(3) [May–June 1999], page 8589 of PF
25(4) [July–Aug. 1999], page 8917 of PF 25(5) [Sept.–Oct. 1999],
page 9254 of PF 25(6) [Nov.–Dec. 1999], page 837 of PF 26(3)
[May–June 2000], page 1135 of PF 26(4) [July–Aug. 2000], page
1385 of PF 26(5) [Sept.–Oct. 2000], page 1907 of PF 27(1) [Jan.–
Feb. 2001], page 2281 of PF 27(2) [Mar.–Apr. 2001], page 2839 of
PF 27(4) [July–Aug. 2001], page 3374 of PF 27(6) [Nov.–Dec.
2001], page 554 of PF 28(2) [Mar.–Apr. 2002], page 1236 of PF
28(4) [July–Aug. 2002], page 1542 of PF 28(5) [Sept.–Oct. 2002],
page 1953 of PF 28(6) [Nov.–Dec. 2002], page 266 of PF 29(1)
[Jan.–Feb. 2003], page 509 of PF 29(2) [Mar.–Apr. 2003], page
812 of PF 29(3) [May–June 2003], page 1262 of PF 29(4)
[July–Aug. 2003], page 1684 of PF 29(5) [Sept.–Oct. 2003], page
2057 of PF 29(6) [Nov.–Dec. 2003], page 317 of PF 30(1) [Jan.–
Feb. 2004]; and page 650 of PF 30(2) [Mar.–Apr. 2004].

(HDQ) RTS—39849-4; 39860-1; 40185-1; 40241-1; 40908-
1; 40947-1; 40951-1; 40973-1; 41011-1

Change to read:

Glyceryl Monostearate: White, wax-like solid or as white,
wax-like beads or flakes.

&White to yellowish wax-like solid; or white to yellowish

wax-like beads, flakes, or powder.&1S (USP28)

Slight, agreeable, fatty odor and taste. Is affected by light. Dis-
solves in hot organic solvents such as alcohol, minerals or fixed
oils, benzene, ether, and acetone. Insoluble in water, but it may
be dispersed in hot water with the aid of a small amount of soap
or other suitable surface-active agent. NF category: Emulsifying
and/or solubilizing agent.
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Change to read:

Malathion: Yellow to deep brown liquid,

&Clear, colorless, or slightly yellowish liquid,&1S (USP28)

having a characteristic odor. Congeals at about 2.98. Slightly solu-
ble in water. Miscible with alcohols, with esters, with ketones, with
ethers, with aromatic and alkylated aromatic hydrocarbons, and
with vegetable oils.

Add the following:

&Maltol: Awhite, crystalline powder having a character-

istic caramel-butterscotch odor, suggestive of a fruity-straw-

berry aroma in dilute solution. One gram dissolves in about

82 mL of water, in 21 mL of alcohol, in 80 mL of glycerin,

and in 28 mL of propylene glycol. NF category: Flavors and

perfumes.&1S (USP28)

Add the following:

&Mirtazapine: White to creamy white, crystalline pow-

der. Freely soluble in methanol and in toluene; soluble in

ethyl ether; sparingly soluble in n-hexane; practically inso-

luble in water.&1S (USP28)

Add the following:

&Palmitic Acid: Hard, white, or faintly yellow, somewhat

glossy crystalline solid, or white or yellowish white powder.

It has a slight characteristic odor and taste. Soluble in alco-

hol, in ether, and in chloroform; practically insoluble in

water.&1S (USP28)

Add the following:

&Phenylephrine Bitartrate:White or almost white pow-

der or colorless crystals. Freely soluble in water.&1S (USP28)

Add the following:

&Sodium Caprylate: A white, crystalline powder. Very

soluble or freely soluble in water; freely soluble in acetic

acid; sparingly soluble in alcohol; practically insoluble in

acetone.&1S (USP28)

Add the following:

&Stavudine:White to off-white crystalline powder. Solu-

ble in water, in dimethylacetamide, and in dimethyl sulfox-

ide; sparingly soluble in methanol, in ethanol, and in

acetonitrile; slightly soluble in dichloromethane; insoluble

in hexane.&1S (USP28)

Add the following:

&Tolcapone: Yellow, fine powder or fine powder with

lumps. Freely soluble in acetone and in tetrahydrofuran; so-

luble in methanol and in ethyl acetate; sparingly soluble in

chloroform and in dichloromethane; insoluble in water and

in n-hexane.&1S (USP28)
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Items from Earlier Numbers of PF that Have Not Yet
Appeared in a Supplement, and are Therefore Candidates
for Subsequent Supplements.

GENERAL NOTICES AND REQUIREMENTS

Significant Figures and Tolerances—See PF Vol. 30 No. 2, page
424.

General Chapters—See PF Vol. 30 No. 2, page 424.
Tests and Assays—See PF Vol. 30 No. 2, page 425.
Preservation, Packaging, Storage, and Labeling—See PF Vol. 30

No. 2, page 428.

USP MONOGRAPHS

Acepromazine Maleate—See PF Vol. 29 No. 6, page 1832.
Acetaminophen Oral Solution—See PF Vol. 30 No. 1, page 40.
Acetaminophen Oral Suspension—See PF Vol. 30 No. 1, page 40.
Acetaminophen and Aspirin Tablets—See PF Vol. 30 No. 1, page

41.
Capsules Containing at Least Three of the Following—Acetamino-

phen and Salts of Chlorpheniramine, Dextromethorphan, and
Pseudoephedrine—See PF Vol. 30 No. 1, page 43.

Oral Powder Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Oral Solution Containing at Least Three of the Following—Acet-
aminophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Tablets Containing at Least Three of the Following—Acetamino-
phen and Salts of Chlorpheniramine, Dextromethorphan, and
Phenylpropanolamine—See PF Vol. 30 No. 1, page 42.

Tablets Containing at Least Three of the Following—Acetamino-
phen and Salts of Chlorpheniramine, Dextromethorphan, and
Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Acetaminophen and Codeine Phosphate Capsules—See PF Vol. 30
No. 1, page 45.

Acetaminophen and Codeine Phosphate Oral Solution—See PF
Vol. 30 No. 1, page 46.

Acetaminophen and Codeine Phosphate Oral Suspension—See PF
Vol. 30 No. 1, page 46.

Acetaminophen, Dextromethorphan Hydrobromide, Doxylamine
Succinate, and Pseudoephedrine Hydrochloride Oral Solu-
tion—See PF Vol. 30 No. 1, page 46.

Acetaminophen and Diphenhydramine Citrate Tablets—See PF
Vol. 30 No. 1, page 47.

Acetaminophen, Diphenhydramine Hydrochloride, and Pseudo-
ephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,
page 47.

Acetaminophen and Pseudoephedrine Hydrochloride Tablets—
See PF Vol. 30 No. 1, page 48.

Acetazolamide—See PF Vol. 27 No. 3, page 2500.
Acetazolamide for Injection—See PF Vol. 27 No. 3, page 2500.
Acetazolamide Tablets—See PF Vol. 27 No. 3, page 2501.
Glacial Acetic Acid—See PF Vol. 27 No. 3, page 2501.
Acetic Acid Irrigation—See PF Vol. 27 No. 3, page 2501.
Acetic Acid Otic Solution—See PF Vol. 27 No. 3, page 2501.
Acetohexamide Tablets—See PF Vol. 27 No. 3, page 2501.
Acetohydroxamic Acid Tablets—See PF Vol. 30 No. 1, page 49.
Acyclovir—See PF Vol. 30 No. 2, page 431.
Acyclovir Capsules—See PF Vol. 30 No. 2, page 432.
Acyclovir for Injection—See PF Vol. 30 No. 2, page 433.
Acyclovir Ointment—See PF Vol. 30 No. 2, page 434.
Acyclovir Oral Suspension—See PF Vol. 30 No. 2, page 435.
Acyclovir Tablets—See PF Vol. 30 No. 2, page 436.
Adenosine—See PF Vol. 29 No. 6, page 1834.
Medical Air—See PF Vol. 28 No. 4, page 1065.
Albendazole Oral Suspension—See PF Vol. 29 No. 4, page 991.
Albumin Human—See PF Vol. 29 No. 4, page 992.
Albuterol—See PF Vol. 27 No. 3, page 2505.
Albuterol Sulfate—See PF Vol. 27 No. 3, page 2506.

Albuterol Tablets—See PF Vol. 30 No. 1, page 50.
Alendronate Sodium—See PF Vol. 30 No. 2, page 437.
Alendronate Sodium Tablets—See PF Vol. 28 No. 3, page 740.
Alendronic Acid Tablets—See PF Vol. 30 No. 2, page 440.
Alfentanil Hydrochloride—See PF Vol. 29 No. 6, page 1834.
Allopurinol—See PF Vol. 28 No. 5, page 1386.
Alprazolam Tablets—See PF Vol. 30 No. 1, page 51.
Alprostadil—See PF Vol. 29 No. 5, page 1412.
Alteplase—See PF Vol. 29 No. 6, page 1835.
Altretamine—See PF Vol. 27 No. 3, page 2514.
Altretamine Capsules—See PF Vol. 27 No. 3, page 2514.
Potassium Alum—See PF Vol. 27 No. 3, page 2515.
Alumina and Magnesia Oral Suspension—See PF Vol. 27 No. 3,

page 2515.
Alumina and Magnesia Tablets—See PF Vol. 27 No. 3, page 2515.
Alumina, Magnesia, and Calcium Carbonate Oral Suspension—

See PF Vol. 27 No. 6, page 3241.
Alumina, Magnesia, and Calcium Carbonate Tablets—See PF Vol.

29 No. 6, page 1835.
Alumina, Magnesia, and Calcium Carbonate Chewable Tablets—

See PF Vol. 29 No. 6, page 1836.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Ta-

blets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Chew-

able Tablets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, and Simethicone Tablets—See PF Vol. 29 No.

6, page 1841.
Alumina, Magnesia, and Simethicone Chewable Tablets—See PF

Vol. 29 No. 6, page 1842.
Amantadine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

51.
Amifostine—See PF Vol. 30 No. 1, page 52.
Aminocaproic Acid—See PF Vol. 29 No. 5, page 1414.
Aminopentamide Sulfate—See PF Vol. 29 No. 6, page 1844.
Aminophylline—See PF Vol. 29 No. 5, page 1414.
Aminosalicylate Sodium Tablets—See PF Vol. 30 No. 1, page 53.
Amitriptyline Hydrochloride—See PF Vol. 29 No. 6, page 1844.
Ammonium Chloride—See PF Vol. 29 No. 5, page 1415.
Ferric Ammonium Citrate for Oral Solution—See PF Vol. 29 No.

6, page 1845.
Ammonium Molybdate—See PF Vol. 29 No. 5, page 1416.
Amobarbital Sodium—See PF Vol. 29 No. 6, page 1845.
Amoxicillin Tablets—See PF Vol. 29 No. 1, page 48.
Amoxicillin and Clavulanate Potassium for Oral Suspension—See

PF Vol. 30 No. 1, page 53.
Amoxicillin and Clavulanate Potassium Tablets—See PF Vol. 29

No. 3, page 605.
Amphetamine Sulfate—See PF Vol. 30 No. 2, page 443.
Amphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page 54.
Amphotericin B Lotion—See PF Vol. 30 No. 2, page 444.
Amphotericin B Topical Emulsion—See PF Vol. 30 No. 2, page

445.
Ampicillin—See PF Vol. 28 No. 6, page 1766.
Ampicillin Capsules—See PF Vol. 30 No. 1, page 55.
Ampicillin Tablets—See PF Vol. 30 No. 1, page 56.
Anecortave Acetate—See PF Vol. 30 No. 2, page 445.
Anecortave Acetate Injectable Suspension—See PF Vol. 30 No. 2,

page 447.
Anileridine—See PF Vol. 29 No. 6, page 1846.
Antithrombin III Human—See PF Vol. 30 No. 1, page 56.
Arginine Hydrochloride—See PF Vol. 30 No. 2, page 449.
Ascorbic Acid Tablets—See PF Vol. 30 No. 1, page 60.
L-Asparagine—See PF Vol. 29 No. 3, page 687.
Aspirin, Caffeine, and Dihydrocodeine Bitartrate Capsules—See

PF Vol. 30 No. 1, page 60.
Atenolol—See PF Vol. 29 No. 5, page 1416.
Atenolol Tablets—See PF Vol. 29 No. 1, page 49.
Atovaquone Oral Suspension—See PF Vol. 30 No. 2, page 449.
Atracurium Besylate—See PF Vol. 29 No. 6, page 1846.
Atracurium Besylate Injection—See PF Vol. 30 No. 2, page 450.
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Atropine Sulfate—See PF Vol. 29 No. 6, page 1847.
Aurothioglucose—See PF Vol. 29 No. 6, page 1847.
Azaperone—See PF Vol. 29 No. 6, page 1847.
Azithromycin—See PF Vol. 30 No. 2, page 450.
Azithromycin Capsules—See PF Vol. 27 No. 6, page 3394.
Aztreonam—See PF Vol. 30 No. 1, page 61.
Baclofen—See PF Vol. 29 No. 6, page 1848.
Baclofen Tablets—See PF Vol. 30 No. 1, page 61.
BCG Live—See PF Vol. 30 No. 2, page 452.
Benazepril Hydrochloride—See PF Vol. 29 No. 5, page 1422.
Benazepril Hydrochloride Tablets—See PF Vol. 29 No. 3, page

606.
Benzoyl Peroxide Gel—See PF Vol. 30 No. 2, page 455.
Benzoyl Peroxide Lotion—See PF Vol. 30 No. 2, page 456.
Benzoyl Peroxide Topical Emulsion—See PF Vol. 30 No. 2, page

456.
Benztropine Mesylate—See PF Vol. 29 No. 6, page 1848.
Benzyl Benzoate Lotion—See PF Vol. 30 No. 2, page 457.
Benzyl Benzoate Topical Emulsion—See PF Vol. 30 No. 2, page

457.
Betahistine Hydrochloride—See PF Vol. 29 No. 4, page 1008.
Betamethasone—See PF Vol. 29 No. 5, page 1427.
Betamethasone Oral Solution—See PF Vol. 30 No. 2, page 460.
Betamethasone Syrup—See PF Vol. 30 No. 2, page 460.
Betamethasone Tablets—See PF Vol. 30 No. 1, page 62.
Betamethasone Acetate—See PF Vol. 29 No. 5, page 1427.
Betamethasone Benzoate—See PF Vol. 29 No. 5, page 1427.
Betamethasone Benzoate Gel—See PF Vol. 29 No. 5, page 1428.
Betamethasone Dipropionate—See PF Vol. 29 No. 5, page 1428.
Betamethasone Dipropionate Cream—See PF Vol. 29 No. 5, page

1429.
Betamethasone Dipropionate Lotion—See PF Vol. 30 No. 2, page

458.
Betamethasone Dipropionate Ointment—See PF Vol. 29 No. 5,

page 1430.
Betamethasone Dipropionate Topical Aerosol—See PF Vol. 29

No. 5, page 1428.
Betamethasone Dipropionate Topical Emulsion—See PF Vol. 30

No. 2, page 459.
Betamethasone Valerate Lotion—See PF Vol. 30 No. 2, page 461.
Betamethasone Valerate Topical Emulsion—See PF Vol. 30 No. 2,

page 461.
Bethanechol Chloride—See PF Vol. 29 No. 6, page 1848.
Bethanechol Chloride Tablets—See PF Vol. 29 No. 1, page 54.
Biological Indicators for Moist Heat, Dry Heat, and Gaseous

Modes of Sterilization, Metal or Plastic Carriers—See PF
Vol. 30 No. 1, page 63.

Biological Indicators for Moist Heat, Dry Heat, and Gaseous
Modes of Sterilization, Liquid Spore Suspensions—See PF
Vol. 30 No. 1, page 66.

Biperiden—See PF Vol. 29 No. 6, page 1851.
Bismuth Subsalicylate Oral Suspension—See PF Vol. 28 No. 2,

page 627.
Bismuth Subsalicylate Tablets—See PF Vol. 28 No. 5, page 1603.
Red Blood Cells—See PF Vol. 30 No. 1, page 69.
Whole Blood—See PF Vol. 30 No. 1, page 76.
Bretylium Tosylate—See PF Vol. 29 No. 5, page 1431.
Bromodiphenhydramine Hydrochloride and Codeine Phosphate

Syrup—See PF Vol. 27 No. 5, page 2980.
Brompheniramine Maleate—See PF Vol. 29 No. 5, page 1431.
Brompheniramine Maleate and Pseudoephedrine Sulfate Oral So-

lution—See PF Vol. 30 No. 1, page 79.
Brompheniramine Maleate and Pseudoephedrine Sulfate Syrup—

See PF Vol. 30 No. 1, page 80.
Bumetanide—See PF Vol. 29 No. 5, page 1432.
Bupivacaine Hydrochloride—See PF Vol. 29 No. 5, page 1432.
Butalbital, Acetaminophen, and Caffeine Tablets—See PF Vol. 30

No. 1, page 80.
Butorphanol Tartrate—See PF Vol. 29 No. 6, page 1851.
Caffeine—See PF Vol. 29 No. 6, page 1852.
Caffeine Injection—See PF Vol. 30 No. 2, page 462.

Caffeine Oral Solution—See PF Vol. 30 No. 2, page 464.
Calamine Lotion—See PF Vol. 30 No. 2, page 466.
Phenolated Calamine Lotion—See PF Vol. 30 No. 2, page 466.
Calamine Topical Suspension—See PF Vol. 30 No. 2, page 467.
Phenolated Calamine Topical Suspension—See PF Vol. 30 No. 2,

page 467.
Calcitriol—See PF Vol. 29 No. 5, page 1433.
Calcitriol Injection—See PF Vol. 29 No. 5, page 1434.
Calcium Carbonate and Magnesia Tablets—See PF Vol. 29 No. 6,

page 1852.
Calcium Carbonate and Magnesia Chewable Tablets—See PF Vol.

29 No. 6, page 1852.
Calcium Carbonate, Magnesia, and Simethicone Tablets—See PF

Vol. 29 No. 6, page 1853.
Calcium Carbonate, Magnesia, and Simethicone Chewable Ta-

blets—See PF Vol. 29 No. 6, page 1854.
Calcium Chloride—See PF Vol. 29 No. 5, page 1436.
Calcium Lactate Tablets—See PF Vol. 30 No. 1, page 81.
Calcium Pantothenate Tablets—See PF Vol. 30 No. 1, page 81.
Dibasic Calcium Phosphate—See PF Vol. 22 No. 6, page 3029.
Anhydrous Dibasic Calcium Phosphate—See PF Vol. 22 No. 6,

page 2011.
Carbamazepine Oral Suspension—See PF Vol. 29 No. 6, page

1857.
Methionine C 11 Injection—See PF Vol. 30 No. 2, page 468.
Carboprost Tromethamine—See PF Vol. 30 No. 1, page 82.
Cefaclor Capsules—See PF Vol. 29 No. 1, page 56.
Cefaclor Tablets—See PF Vol. 29 No. 6, page 1858.
Cefadroxil—See PF Vol. 29 No. 5, page 1436.
Cefazolin Ophthalmic Solution—See PF Vol. 28 No. 2, page 261.
Cefepime Hydrochloride—See PF Vol. 29 No. 5, page 1437.
Cefixime—See PF Vol. 29 No. 3, page 616.
Cefpodoxime Proxetil—See PF Vol. 30 No. 1, page 82.
Cefprozil for Oral Suspension—See PF Vol. 30 No. 1, page 83.
Cefuroxime Axetil for Oral Suspension—See PF Vol. 29 No. 5,

page 1438.
Cephapirin Benzathine—See PF Vol. 30 No. 2, page 468.
Cephapirin Benzathine Intramammary Infusion—See PF Vol. 30

No. 2, page 470.
Cephapirin for Injection—See PF Vol. 30 No. 2, page 470.
Cephapirin Sodium—See PF Vol. 30 No. 2, page 471.
Cephapirin Sodium Intramammary Infusion—See PF Vol. 30 No.

2, page 472.
Chlordiazepoxide Hydrochloride—See PF Vol. 29 No. 6, page

1859.
Chlordiazepoxide Hydrochloride and Clidinium Bromide Cap-

sules—See PF Vol. 30 No. 1, page 83.
Chloroprocaine Hydrochloride—See PF Vol. 29 No. 5, page 1438.
Chloroquine—See PF Vol. 29 No. 6, page 1859.
Chlorothiazide—See PF Vol. 29 No. 5, page 1439.
Chlorothiazide Oral Suspension—See PF Vol. 29 No. 6, page

1860.
Chlorpheniramine Maleate—See PF Vol. 29 No. 5, page 1439.
Chlorpheniramine Maleate and Pseudoephedrine Hydrochloride

Oral Solution—See PF Vol. 30 No. 1, page 84.
Chlorpromazine Hydrochloride—See PF Vol. 29 No. 6, page 1860.
Chromic Chloride—See PF Vol. 29 No. 5, page 1440.
Ciclopirox—See PF Vol. 29 No. 2, page 393.
Cimetidine—See PF Vol. 29 No. 5, page 1440.
Cimetidine Tablets—See PF Vol. 28 No. 1, page 52.
Ciprofloxacin—See PF Vol. 29 No. 6, page 1860.
Ciprofloxacin Hydrochloride—See PF Vol. 29 No. 6, page 1861.
Ciprofloxacin Injection—See PF Vol. 30 No. 2, page 473.
Clarithromycin Extended-Release Tablets—See PF Vol. 29 No. 6,

page 1861.
Clarithromycin for Oral Suspension—See PF Vol. 30 No. 1, page

84.
Clindamycin Phosphate—See PF Vol. 29 No. 1, page 57.
Clonidine—See PF Vol. 29 No. 1, page 58.
Clonidine Hydrochloride—See PF Vol. 29 No. 5, page 1440.
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Clonidine Hydrochloride Injection—See PF Vol. 26 No. 2, page
351.

Clonidine Transdermal System—See PF Vol. 30 No. 1, page 84.
Clopidogrel Bisulfate—See PF Vol. 29 No. 5, page 1445.
Clotrimazole Lotion—See PF Vol. 30 No. 2, page 473.
Clotrimazole Topical Emulsion—See PF Vol. 30 No. 2, page 474.
Colchicine Tablets—See PF Vol. 30 No. 1, page 91.
Cyanocobalamin Co 57 Capsules—See PF Vol. 29 No. 2, page

397.
Cyanocobalamin Co 57 Oral Solution—See PF Vol. 29 No. 6, page

1862.
Codeine Phosphate—See PF Vol. 29 No. 6, page 1864.
Cortisone Acetate—See PF Vol. 29 No. 5, page 1447.
Cupric Chloride—See PF Vol. 29 No. 6, page 1864.
Cupric Sulfate—See PF Vol. 29 No. 5, page 1447.
Cyanocobalamin—See PF Vol. 29 No. 6, page 1865.
Cyanocobalamin Injection—See PF Vol. 29 No. 6, page 1865.
Cyclandelate—See PF Vol. 29 No. 4, page 1023.
Cyclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 91.
Cyclosporine Capsules—See PF Vol. 27 No. 4, page 2721.
Cyclosporide Oral Solution—See PF Vol. 30 No. 1, page 92.
Deferoxamine Mesylate—See PF Vol. 29 No. 5, page 1448.
Demeclocycline Hydrochloride Tablets—See PF Vol. 30 No. 2,

page 475.
Demeclocycline Oral Suspension—See PF Vol. 30 No. 1, page 92.
Desflurane—See PF Vol. 30 No. 1, page 93.
Deslanoside—See PF Vol. 29 No. 5, page 1448.
Desmopressin Acetate—See PF Vol. 24 No. 2, page 5773.
Desmopressin Injection—See PF Vol. 24 No. 2, page 5778.
Desmopressin Nasal Spray Solution—See PF Vol. 24 No. 2, page

5779.
Desogestrel—See PF Vol. 28 No. 6, page 1785.
Desogestrel and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 5,

page 1448.
Desoxycorticosterone Acetate—See PF Vol. 29 No. 5, page 1456.
Desoxycorticosterone Pivalate—See PF Vol. 29 No. 6, page 1865.
Dexamethasone Acetate—See PF Vol. 29 No. 5, page 1457.
Dexamethasone Oral Solution—See PF Vol. 30 No. 1, page 93.
Dexbrompheniramine Maleate and Pseudoephedrine Sulfate Oral

Solution—See PF Vol. 30 No. 1, page 93.
Dextran 1—See PF Vol. 29 No. 6, page 1866.
Dextran 40—See PF Vol. 29 No. 6, page 1866.
Dextran 70—See PF Vol. 29 No. 6, page 1868.
Dextroamphetamine Sulfate—See PF Vol. 30 No. 2, page 476.
Dextroamphetamine Sulfate Capsules—See PF Vol. 30 No. 1, page

94.
Dextroamphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page

94.
Dextromethorphan Hydrobromide Oral Solution—See PF Vol. 30

No. 1, page 95.
Dextromethorphan Hydrobromide Syrup—See PF Vol. 30 No. 1,

page 95.
Dextrose—See PF Vol. 29 No. 5, page 1457.
Diatrizoate Meglumine—See PF Vol. 29 No. 6, page 1868.
Diatrizoate Sodium—See PF Vol. 29 No. 6, page 1868.
Diatrizoic Acid—See PF Vol. 29 No. 6, page 1869.
Diazepam—See PF Vol. 30 No. 1, page 96.
Diazoxide—See PF Vol. 29 No. 5, page 1458.
Diazoxide Oral Suspension—See PF Vol. 29 No. 6, page 1870.
Dibucaine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Diclofenac Sodium Extended-Release Tablets—See PF Vol. 30

No. 2, page 476.
Dicyclomine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Dicyclomine Hydrochloride Capsules—See PF Vol. 29 No. 5, page

1459.
Dicyclomine Hydrochloride Injection—See PF Vol. 29 No. 5, page

1460.
Dicyclomine Hydrochloride Oral Solution—See PF Vol. 29 No. 5,

page 1461.
Dicyclomine Hydrochloride Syrup—See PF Vol. 29 No. 5, page

1462.

Dicyclomine Hydrochloride Tablets—See PF Vol. 29 No. 5, page
1462.

Diethylcarbamazine Citrate Tablets—See PF Vol. 30 No. 1, page
97.

Diethylstilbestrol—See PF Vol. 29 No. 5, page 1463.
Diethylstilbestrol Diphosphate Tablets—See PF Vol. 23 No. 1,

page 3385.
Dihydroergotamine Mesylate—See PF Vol. 29 No. 6, page 1870.
Dihydrotachysterol Oral Solution—See PF Vol. 29 No. 6, page

1873.
Dihydroxyaluminum Sodium Carbonate Tablets—See PF Vol. 29

No. 6, page 1873.
Dihydroxyaluminum Sodium Carbonate Chewable Tablets—See

PF Vol. 29 No. 6, page 1873.
Diltiazem Hydrochloride Extended-Release Capsules—See PF

Vol. 30 No. 2, page 478.
Dimenhydrinate—See PF Vol. 29 No. 5, page 1466.
Dimercaprol—See PF Vol. 29 No. 5, page 1466.
Diphenhydramine Hydrochloride—See PF Vol. 29 No. 5, page

1466.
Diphenhydramine Hydrochloride Capsules—See PF Vol. 30 No. 1,

page 97.
Diphenhydramine and Pseudoephedrine Capsules—See PF Vol. 30

No. 1, page 98.
Diphenoxylate Hydrochloride and Atropine Sulfate Oral Solu-

tion—See PF Vol. 29 No. 6, page 1874.
Dipyridamole—See PF Vol. 29 No. 5, page 1467.
Dobutamine Hydrochloride—See PF Vol. 29 No. 5, page 1467.
Dolasetron Mesylate Injection—See PF Vol. 29 No. 1, page 60.
Dopamine Hydrochloride—See PF Vol. 29 No. 5, page 1469.
Dorzolamide Hydrochloride—See PF Vol. 30 No. 2, page 481.
Doxapram Hydrochloride—See PF Vol. 29 No. 6, page 1874.
Doxazosin Mesylate—See PF Vol. 29 No. 5, page 1470.
Doxazosin Tablets—See PF Vol. 29 No. 1, page 64.
Doxepin Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1875.
Droperidol—See PF Vol. 29 No. 6, page 1875.
Dyphylline—See PF Vol. 29 No. 5, page 1473.
Dyphylline and Guaifenesin Tablets—See PF Vol. 30 No. 1, page

100.
Edetate Calcium Disodium—See PF Vol. 29 No. 5, page 1474.
Edetate Disodium—See PF Vol. 29 No. 5, page 1474.
Edrophonium Chloride—See PF Vol. 29 No. 5, page 1475.
Egg Phospholipids—See PF Vol. 29 No. 2, page 401.
Emetine Hydrochloride—See PF Vol. 29 No. 6, page 1875.
Enalapril Maleate—See PF Vol. 29 No. 5, page 1475.
Enoxaparin Sodium—See PF Vol. 29 No. 6, page 1876.
Enoxaparin Sodium Injection—See PF Vol. 29 No. 6, page 1882.
Ephedrine Sulfate—See PF Vol. 29 No. 5, page 1476.
Ephedrine Sulfate Oral Solution—See PF Vol. 30 No. 2, page 482.
Ephedrine Sulfate Syrup—See PF Vol. 30 No. 1, page 101.
Epinephrine—See PF Vol. 29 No. 5, page 1476.
Ergoloid Mesylates Oral Solution—See PF Vol. 29 No. 6, page

1884.
Ergoloid Mesylates Tablets—See PF Vol. 29 No. 5, page 1477.
Ergonovine Maleate—See PF Vol. 29 No. 5, page 1478.
Ergotamine Tartrate—See PF Vol. 29 No. 6, page 1884.
Estradiol—See PF Vol. 29 No. 5, page 1478.
Estradiol Transdermal System—See PF Vol. 25 No. 6, page 9080.
Conjugated Estrogens—See PF Vol. 29 No. 5, page 1478.
Conjugated Estrogens Tablets—See PF Vol. 30 No. 1, page 101.
Estrone—See PF Vol. 29 No. 5, page 1479.
Ethacrynic Acid—See PF Vol. 29 No. 5, page 1479.
Ethosuximide Capsules—See PF Vol. 30 No. 1, page 102.
Ethotoin—See PF Vol. 29 No. 1, page 66.
Etoposide—See PF Vol. 30 No. 1, page 103.
Etoposide Injection—See PF Vol. 29 No. 6, page 1885.
Felodipine Extended-Release Tablets—See PF Vol. 30 No. 2, page

482.
Fenoldapam Mesylate—See PF Vol. 29 No. 5, page 1479.
Fentanyl Citrate—See PF Vol. 29 No. 6, page 1885.
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Ferumoxides Injection—See PF Vol. 28 No. 3, page 758.
Ferumoxsil Oral Suspension—See PF Vol. 29 No. 6, page 1885.
Fexofenadine Hydrochloride—See PF Vol. 28 No. 6, page 1790.
Fexofenadine Hydrochloride Capsules—See PF Vol. 29 No. 4,

page 1027.
Finasteride Tablets—See PF Vol. 29 No. 2, page 403.
Floxuridine—See PF Vol. 29 No. 6, page 1886.
Fluconazole—See PF Vol. 30 No. 1, page 103.
Flumazenil—See PF Vol. 29 No. 5, page 1480.
Flumazenil Injection—See PF Vol. 29 No. 5, page 1484.
Flunixin Meglumine—See PF Vol. 29 No. 6, page 1886.
Fluorodopa F 18 Injection—See PF Vol. 30 No. 2, page 486.
Fluoxetine Delayed-Release Capsules—See PF Vol. 29 No. 5,

page 1486.
Fluoxetine Oral Solution—See PF Vol. 29 No. 6, page 1886.
Fluoxymesterone Tablets—See PF Vol. 30 No. 1, page 105.
Fluphenazine Decanoate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Enanthate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Hydrochloride—See PF Vol. 29 No. 6, page 1888.
Fluphenazine Hydrochloride Elixir—See PF Vol. 29 No. 6, page

1888.
Flurandrenolide Lotion—See PF Vol. 30 No. 2, page 489.
Flurandrenolide Topical Emulsion—See PF Vol. 30 No. 2, page

489.
Flurazepam Hydrochloride—See PF Vol. 30 No. 2, page 490.
Flutamide—See PF Vol. 29 No. 5, page 1488.
Flutamide Capsules—See PF Vol. 29 No. 5, page 1490.
Fluvastatin Capsules—See PF Vol. 25 No. 4, page 8423.
Folic Acid Tablets—See PF Vol. 29 No. 2, page 409.
Fosphenytoin Sodium—See PF Vol. 29 No. 6, page 1888.
Fosphenytoin Sodium Injection—See PF Vol. 29 No. 5, page 1493.
Fructose—See PF Vol. 29 No. 5, page 1496.
Furosemide—See PF Vol. 29 No. 5, page 1497.
Furosemide Oral Solution—See PF Vol. 29 No. 6, page 1889.
Gabapentin—See PF Vol. 29 No. 1, page 72.
Gabapentin Capsules—See PF Vol. 28 No. 2, page 298.
Gadodiamide—See PF Vol. 29 No. 6, page 1889.
Gadoteridol—See PF Vol. 29 No. 6, page 1890.
Gadoversetamide—See PF Vol. 29 No. 5, page 1497.
Gadoversetamide Injection—See PF Vol. 29 No. 2, page 415.
Gallamine Triethiodide—See PF Vol. 29 No. 5, page 1503.
Ganciclovir—See PF Vol. 29 No. 6, page 1890.
Glimepiride—See PF Vol. 29 No. 6, page 1891.
Glucagon—See PF Vol. 29 No. 6, page 1894.
Gluconolactone—See PF Vol. 29 No. 6, page 1895.
Glyburide Tablets—See PF Vol. 29 No. 2, page 418.
Glycerin—See PF Vol. 29 No. 6, page 1895.
Glycerin Injection—See PF Vol. 27 No. 5, page 3143.
Glycopyrrolate—See PF Vol. 29 No. 5, page 1503.
Glycopyrrolate Tablets—See PF Vol. 30 No. 1, page 105.
Gold Sodium Thiomalate—See PF Vol. 29 No. 6, page 1895.
Gonadorelin Hydrochloride—See PF Vol. 29 No. 6, page 1896.
Chorionic Gonadotropin—See PF Vol. 29 No. 6, page 1896.
Chorionic Gonadotropin for Injection—See PF Vol. 29 No. 5, page

1504.
Graftskin—See PF Vol. 30 No. 2, page 490.
Guaifenesin Capsules—See PF Vol. 30 No. 1, page 106.
Guaifenesin Oral Solution—See PF Vol. 30 No. 1, page 107.
Guaifenesin Syrup—See PF Vol. 30 No. 1, page 107.
Guaifenesin Tablets—See PF Vol. 30 No. 1, page 107.
Guaifenesin and Codeine Phosphate Oral Solution—See PF Vol.

30 No. 1, page 108.
Guaifenesin and Codeine Phosphate Syrup—See PF Vol. 30 No. 1,

page 108.
Haloperidol—See PF Vol. 29 No. 6, page 1897.
Haloperidol Oral Solution—See PF Vol. 29 No. 6, page 1897.
Helium—See PF Vol. 30 No. 2, page 502.
Heparin Calcium—See PF Vol. 29 No. 6, page 1898.
Heparin Sodium—See PF Vol. 29 No. 6, page 1898.
Histamine Phosphate—See PF Vol. 29 No. 5, page 1504.
Homosalate—See PF Vol. 30 No. 1, page 108.

Homotropine Hydrobromide—See PF Vol. 30 No. 2, page 502.
Hyaluronidase Injection—See PF Vol. 29 No. 5, page 1505.
Hyaluronidase for Injection—See PF Vol. 29 No. 5, page 1505.
Hydralazine Hydrochloride—See PF Vol. 29 No. 5, page 1505.
0.1 Normal Hydrochloric Acid Intravenous Injection—See PF Vol.

27 No. 5, page 3144.
Hydrocodone Bitartrate and Acetaminophen Tablets—See PF Vol.

30 No. 1, page 109.
Hydrocodone Bitartate and Homatropine Methylbromide

Tablets—See PF Vol. 28 No. 4, page 1267.
Hydrocortisone—See PF Vol. 29 No. 5, page 1506.
Hydrocortisone Acetate Lotion—See PF Vol. 30 No. 2, page 504.
Hydrocortisone Acetate Ointment—See PF Vol. 30 No. 2, page

504.
Hydrocortisone Acetate Topical Emulsion—See PF Vol. 30 No. 2,

page 504.
Hydrocortisone Lotion—See PF Vol. 30 No. 2, page 505.
Hydrocortisone Topical Emulsion—See PF Vol. 30 No. 2, page

506.
Hydromorphone Hydrochloride—See PF Vol. 29 No. 6, page

1900.
Hydroxyprogesterone Caproate—See PF Vol. 29 No. 5, page 1506.
Hydroxyurea—See PF Vol. 29 No. 6, page 1900.
Hydroxyurea Capsules—See PF Vol. 29 No. 6, page 1901.
Hydroxyzine Hydrochloride—See PF Vol. 29 No. 6, page 1902.
Hydroxyzine Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1902.
Hydroxyzine Hydrochloride Syrup—See PF Vol. 29 No. 6, page

1903.
Hydroxyzine Hydrochloride Tablets—See PF Vol. 30 No. 2, page

507.
Hydroxyzine Pamoate Oral Suspension—See PF Vol. 29 No. 6,

page 1904.
Hyoscyamine Sulfate—See PF Vol. 29 No. 5, page 1507.
Hyoscyamine Sulfate Oral Solution—See PF Vol. 29 No. 6, page

1904.
Ibuprofen Capsules—See PF Vol. 26 No. 2, page 360.
Ibuprofen Oral Suspension—See PF Vol. 30 No. 1, page 110.
Imipramine Hydrochloride—See PF Vol. 29 No. 6, page 1904.
Inamrinone—See PF Vol. 29 No. 5, page 1507.
Indigotindisulfonate Sodium—See PF Vol. 29 No. 6, page 1905.
Indinavir Sulfate Capsules—See PF Vol. 30 No. 2, page 508.
Indocyanine Green—See PF Vol. 29 No. 6, page 1905.
Indomethacin Oral Suspension—See PF Vol. 30 No. 1, page 110.
Indomethacin Topical Gel—See PF Vol. 24 No. 2, page 5808.
Insulin—See PF Vol. 29 No. 6, page 1906.
Insulin Human—See PF Vol. 29 No. 6, page 1906.
Inulin—See PF Vol. 29 No. 6, page 1906.
Iodipamide—See PF Vol. 29 No. 6, page 1907.
Iodixanol—See PF Vol. 29 No. 6, page 1908.
Iodixanol Injection—See PF Vol. 29 No. 1, page 80.
Iohexol—See PF Vol. 29 No. 6, page 1908.
Iopamidol—See PF Vol. 29 No. 6, page 1909.
Iophendylate—See PF Vol. 29 No. 6, page 1910.
Iothalamic Acid—See PF Vol. 29 No. 6, page 1910.
Ioversol—See PF Vol. 29 No. 6, page 1910.
Ioxaglic Acid—See PF Vol. 29 No. 6, page 1911.
Ioxilan—See PF Vol. 29 No. 6, page 1911.
Irbesartan—See PF Vol. 30 No. 1, page 110.
Irbesartan Tablets—See PF Vol. 29 No. 4, page 1035.
Irbesartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No.

4, page 1036.
Isoflurane—See PF Vol. 29 No. 6, page 1912.
Isoniazid—See PF Vol. 29 No. 6, page 1912.
Isoproterenol Hydrochloride—See PF Vol. 29 No. 5, page 1509.
Isoproterenol Hydrochloride Injection—See PF Vol. 30 No. 2,

page 510.
Isosorbide Oral Solution—See PF Vol. 29 No. 6, page 1913.
Isosorbide Dinitrate Sublingual Tablets—See PF Vol. 30 No. 1,

page 113.
Diluted Isosorbide Mononitrate—See PF Vol. 29 No. 5, page 1509.
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Isosorbide Mononitrate Tablets—See PF Vol. 29 No. 5, page 1513.
Isosorbide Mononitrate Extended-Release Tablets—See PF Vol.

29 No. 5, page 1515.
Isradipine Capsules—See PF Vol. 30 No. 2, page 510.
Ivermectin—See PF Vol. 30 No. 1, page 114.
Kanamycin Sulfate Capsules—See PF Vol. 30 No. 1, page 120.
Ketamine Hydrochloride—See PF Vol. 29 No. 6, page 1913.
Ketorolac Tromethamine—See PF Vol. 29 No. 6, page 1915.
Labetalol Hydrochloride—See PF Vol. 29 No. 6, page 1916.
Lamivudine—See PF Vol. 29 No. 2, page 419.
Leuprolide Acetate—See PF Vol. 28 No. 5, page 1412.
Leuprolide Acetate Injection—See PF Vol. 25 No. 5, page 8722.
Levocarnitine—See PF Vol. 28 No. 1, page 71.
Levorphanol Tartrate—See PF Vol. 29 No. 6, page 1916.
Levothyroxine Sodium Tablets—See PF Vol. 30 No. 1, page 120.
Lidocaine Hydrochloride—See PF Vol. 29 No. 5, page 1525.
Lindane—See PF Vol. 29 No. 3, page 635.
Lindane Cream—See PF Vol. 29 No. 3, page 635.
Lindane Lotion—See PF Vol. 30 No. 2, page 512.
Lindane Topical Emulsion—See PF Vol. 30 No. 2, page 512.
Lindane Shampoo—See PF Vol. 29 No. 3, page 636.
Lipid Injectable Emulsion—See PF Vol. 29 No. 2, page 421.
Lisinopril Tablets—See PF Vol. 30 No. 1, page 121.
Loperamide Hydrochloride Tablets—See PF Vol. 30 No. 1, page

122.
Lorazepam—See PF Vol. 29 No. 6, page 1918.
Losartan Potassium—See PF Vol. 30 No. 1, page 125.
Magaldrate and Simethicone Tablets—See PF Vol. 29 No. 6, page

1918.
Magaldrate and Simethicone Chewable Tablets—See PF Vol. 29

No. 6, page 1919.
Magnesium Carbonate, Citric Acid, and Potassium Citrate for Oral

Solution—See PF Vol. 26 No. 4, page 1050.
Magnesium Oxide—See PF Vol. 29 No. 4, page 1047.
Magnesium Sulfate—See PF Vol. 29 No. 6, page 1921.
Malathion Lotion—See PF Vol. 30 No. 2, page 513.
Malathion Topical Emulsion—See PF Vol. 30 No. 2, page 513.
Mangafodipir Trisodium—See PF Vol. 29 No. 6, page 1921.
Manganese Chloride—See PF Vol. 29 No. 5, page 1526.
Manganese Chloride for Oral Solution—See PF Vol. 29 No. 6,

page 1922.
Manganese Sulfate—See PF Vol. 29 No. 6, page 1922.
Mannitol—See PF Vol. 27 No. 5, page 3017.
Mannitol Injection—See PF Vol. 28 No. 1, page 73.
Mebrofenin—See PF Vol. 29 No. 6, page 1923.
Mecamylamine Hydrochloride—See PF Vol. 28 No. 6, page 1817.
Mecamylamine Hydrochloride Tablets—See PF Vol. 28 No. 2,

page 322.
Meclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

127.
Medroxyprogesterone Acetate—See PF Vol. 29 No. 5, page 1526.
Mefloquine Hydrochloride—See PF Vol. 29 No. 5, page 1527.
Megestrol Acetate Oral Suspension—See PF Vol. 29 No. 1, page

80.
Melengestrol Acetate—See PF Vol. 29 No. 5, page 1528.
Menadiol Sodium Diphosphate—See PF Vol. 29 No. 5, page 1531.
Menadione—See PF Vol. 29 No. 5, page 1531.
Menotropins—See PF Vol. 29 No. 6, page 1923.
Menotropins for Injection—See PF Vol. 29 No. 5, page 1532.
Meperidine Hydrochloride—See PF Vol. 29 No. 6, page 1924.
Meperidine Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 128.
Meperidine Hydrochloride Syrup—See PF Vol. 30 No. 1, page

129.
Mephobarbital Tablets—See PF Vol. 30 No. 2, page 514.
Mepivacaine Hydrochloride—See PF Vol. 29 No. 5, page 1533.
Meprobamate Oral Suspension—See PF Vol. 29 No. 6, page 1924.
Meprobamate Tablets—See PF Vol. 30 No. 1, page 129.
Mercaptopurine Tablets—See PF Vol. 29 No. 4, page 1049.
Mesoridazine Besylate—See PF Vol. 29 No. 6, page 1925.

Mesoridazine Besylate Oral Solution—See PF Vol. 29 No. 6, page
1925.

Metaraminol Bitartrate—See PF Vol. 29 No. 5, page 1533.
Metformin Hydrochloride—See PF Vol. 29 No. 6, page 1925.
Metformin Hydrochloride Tablets—See PF Vol. 29 No. 6, page

1927.
Methadone Hydrochloride—See PF Vol. 29 No. 6, page 1929.
Methadone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 130.
Methenamine Elixir—See PF Vol. 29 No. 6, page 1929.
Methenamine Oral Solution—See PF Vol. 29 No. 6, page 1930.
Methenamine Tablets—See PF Vol. 30 No. 1, page 130.
Methenamine Mandelate for Oral Solution—See PF Vol. 29 No. 6,

page 1930.
Methenamine Mandelate for Oral Suspension—See PF Vol. 29 No.

6, page 1930.
Methocarbamol—See PF Vol. 29 No. 6, page 1930.
Methocarbamol Tablets—See PF Vol. 30 No. 1, page 130.
Methohexital—See PF Vol. 29 No. 5, page 1534.
Methotrimeprazine—See PF Vol. 29 No. 6, page 1931.
Methylbenzethonium Chloride Lotion—See PF Vol. 30 No. 2,

page 515.
Methylbenzethonium Chloride Topical Emulsion—See PF Vol. 30

No. 2, page 515.
Methylbenzethonium Chloride Topical Powder—See PF Vol. 30

No. 2, page 516.
Methyldopa Oral Suspension—See PF Vol. 29 No. 6, page 1931.
Methyldopate Hydrochloride—See PF Vol. 29 No. 5, page 1534.
Methylene Blue—See PF Vol. 29 No. 5, page 1534.
Methylergonovine Maleate—See PF Vol. 29 No. 5, page 1535.
Methylphenidate Hydrochloride—See PF Vol. 29 No. 6, page

1932.
Methylphenidate Hydrochloride Tablets—See PF Vol. 30 No. 1,

page 131.
Methylprednisolone Acetate—See PF Vol. 29 No. 5, page 1535.
Metoclopramide Hydrochloride—See PF Vol. 29 No. 5, page

1536.
Metoclopramide Oral Solution—See PF Vol. 29 No. 6, page 1932.
Metolazone Tablets—See PF Vol. 29 No. 6, page 1932.
Metoprolol Tartrate—See PF Vol. 29 No. 5, page 1536.
Metronidazole—See PF Vol. 29 No. 6, page 1933.
Metronidazole Benzoate—See PF Vol. 29 No. 5, page 1537.
Miconazole—See PF Vol. 29 No. 6, page 1934.
Milrinone—See PF Vol. 29 No. 5, page 1538.
Misoprostol—See PF Vol. 26 No. 5, page 1304.
Misoprostol Dispersion—See PF Vol. 28 No. 3, page 772.
Misoprostol Tablets—See PF Vol. 26 No. 5, page 1310.
Morphine Sulfate—See PF Vol. 29 No. 6, page 1934.
Morphine Sulfate Extended-Release Capsules—See PF Vol. 28

No. 6, page 1822.
Nabumetone Tablets—See PF Vol. 29 No. 1, page 82.
Nadolol and Bendroflumethiazide Tablets—See PF Vol. 30 No. 1,

page 132.
Nalidixic Acid—See PF Vol. 30 No. 1, page 132.
Nalidixic Acid Oral Suspension—See PF Vol. 29 No. 6, page

1935.
Nalorphine Hydrochloride—See PF Vol. 29 No. 6, page 1935.
Naloxone Hydrochloride—See PF Vol. 29 No. 6, page 1936.
Nandrolone Decanoate—See PF Vol. 29 No. 5, page 1539.
Naproxen Oral Suspension—See PF Vol. 30 No. 1, page 133.
Neomycin Sulfate Oral Solution—See PF Vol. 30 No. 1, page 133.
Neomycin Sulfate and Flurandrenolide Lotion—See PF Vol. 30

No. 2, page 516.
Neomycin Sulfate and Flurandrenolide Topical Emulsion—See PF

Vol. 30 No. 2, page 516.
Neomycin Sulfate and Hydrocortisone Acetate Cream—See PF

Vol. 30 No. 2, page 517.
Neomycin Sulfate and Hydrocortisone Acetate Lotion—See PF

Vol. 30 No. 2, page 517.
Neomycin Sulfate and Hydrocortisone Acetate Ointment—See PF

Vol. 30 No. 2, page 518.
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Neomycin Sulfate and Hydrocortisone Acetate Ophthalmic Oint-
ment—See PF Vol. 30 No. 2, page 518.

Neomycin Sulfate and Hydrocortisone Acetate Topical Emul-
sion—See PF Vol. 30 No. 2, page 518.

Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-
sone Acetate Ointment—See PF Vol. 30 No. 2, page 519.

Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-
sone Acetate Ophthalmic Ointment—See PF Vol. 30 No. 2,
page 519.

Neomycin and Polymyxin B Sulfates, Bacitracin Zinc, and Hydro-
cortisone Acetate Ophthalmic Ointment—See PF Vol. 30 No.
2, page 519.

Neomycin and Polymyxin B Sulfates, Gramicidin, and Hydrocor-
tisone Acetate Cream—See PF Vol. 30 No. 2, page 520.

Neomycin and Polymyxin B Sulfates and Hydrocortisone Acetate
Cream—See PF Vol. 30 No. 2, page 520.

Neostigmine Bromide Tablets—See PF Vol. 30 No. 1, page 133.
Neostigmine Methylsulfate—See PF Vol. 29 No. 6, page 1936.
Netilmicin Sulfate—See PF Vol. 30 No. 1, page 134.
Netilmicin Sulfate Injection—See PF Vol. 30 No. 1, page 136.
Nevirapine—See PF Vol. 30 No. 1, page 136.
Niacin—See PF Vol. 29 No. 6, page 1937.
Niacinamide Tablets—See PF Vol. 30 No. 1, page 139.
Nifedipine Extended-Release Tablets—See PF Vol. 29 No. 5, page

1542.
Nitrofurantoin Capsules—See PF Vol. 30 No. 1, page 139.
Nitrofurantoin Oral Suspension—See PF Vol. 30 No. 2, page 520.
Nitrofurazone—See PF Vol. 29 No. 6, page 1938.
Diluted Nitroglycerin—See PF Vol. 29 No. 5, page 1547.
Nitrous Oxide—See PF Vol. 30 No. 2, page 521.
Norepinephrine Bitartrate—See PF Vol. 29 No. 5, page 1547.
Norgestimate—See PF Vol. 29 No. 6, page 1938.
Norgestimate and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 1,

page 87.
Norgestrel and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 5,

page 1547.
Nortriptyline Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1939.
Nystatin—See PF Vol. 30 No. 1, page 141.
Nystatin Cream—See PF Vol. 28 No. 1, page 134.
Nystatin Lotion—See PF Vol. 30 No. 2, page 522.
Nystatin Lozenges—See PF Vol. 28 No. 1, page 135.
Nystatin Ointment—See PF Vol. 28 No. 1, page 136.
Nystatin Topical Emulsion—See PF Vol. 30 No. 2, page 522.
Nystatin Topical Powder—See PF Vol. 28 No. 1, page 136.
Nystatin Oral Suspension—See PF Vol. 28 No. 1, page 136.
Nystatin for Oral Suspension—See PF Vol. 30 No. 1, page 143.
Nystatin Tablets—See PF Vol. 28 No. 1, page 137.
Nystatin and Triamcinolone Acetonide Cream—See PF Vol. 28

No. 1, page 137.
Nystatin and Triamcinolone Acetonide Ointment—See PF Vol. 28

No. 1, page 138.
Ofloxacin—See PF Vol. 29 No. 6, page 1940.
Omeprazole—See PF Vol. 30 No. 2, page 522.
Omeprazole Delayed-Release Capsules—See PF Vol. 30 No. 1,

page 143.
Ondansetron Oral Solution—See PF Vol. 26 No. 1, page 34.
Ondansetron Hydrochloride—See PF Vol. 29 No. 6, page 1941.
Orphenadrine Citrate—See PF Vol. 30 No. 2, page 523.
Orphenadrine Citrate Injection—See PF Vol. 30 No. 2, page 524.
Oxandrolone—See PF Vol. 30 No. 1, page 148.
Oxaprozin—See PF Vol. 29 No. 4, page 1059.
Oxaprozin Tablets—See PF Vol. 29 No. 4, page 1061.
Oxybutynin Chloride—See PF Vol. 29 No. 3, page 642.
Oxybutynin Chloride Extended-Release Tablets—See PF Vol. 30

No. 2, page 525.
Oxycodone and Acetaminophen Capsules—See PF Vol. 30 No. 1,

page 151.
Oxycodone and Acetaminophen Tablets—See PF Vol. 30 No. 1,

page 151.
Oxycodone and Aspirin Tablets—See PF Vol. 30 No. 1, page 152.

Oxycodone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,
page 150.

Oxymorphone Hydrochloride—See PF Vol. 29 No. 6, page 1946.
Oxytocin—See PF Vol. 29 No. 6, page 1946.
Oxytocin Injection—See PF Vol. 30 No. 1, page 153.
Water O 15 Injection—See PF Vol. 27 No. 2, page 2182.
Paclitaxel—See PF Vol. 29 No. 6, page 1947.
Padimate O Lotion—See PF Vol. 30 No. 2, page 527.
Padimate O Topical Emulsion—See PF Vol. 30 No. 2, page 527.
Papaverine Hydrochloride—See PF Vol. 29 No. 5, page 1551.
Paricalcitol—See PF Vol. 29 No. 5, page 1552.
Paricalcitol Injection—See PF Vol. 29 No. 5, page 1554.
Paroxetine Hydrochloride—See PF Vol. 29 No. 6, page 1948.
Paroxetine Tablets—See PF Vol. 29 No. 3, page 653.
Penicillamine Capsules—See PF Vol. 30 No. 1, page 153.
Penicillin G Potassium for Injection—See PF Vol. 30 No. 1, page

154.
Penicillin G Procaine, Neomycin and Polymyxin B Sulfates, and

Hydrocortisone Acetate Topical Suspension—See PF Vol.
30 No. 2, page 528.

Penicillin G Sodium for Injection—See PF Vol. 30 No. 1, page
154.

Pentazocine and Acetaminophen Tablets—See PF Vol. 28 No. 6,
page 1838.

Pentobarbital—See PF Vol. 30 No. 1, page 154.
Pentobarbital Sodium—See PF Vol. 30 No. 1, page 157.
Pentoxifylline Extended-Release Tablets—See PF Vol. 29 No. 6,

page 1961.
Perphenazine—See PF Vol. 29 No. 6, page 1963.
Perphenazine Oral Solution—See PF Vol. 29 No. 6, page 1963.
Perphenazine Syrup—See PF Vol. 29 No. 6, page 1963.
Petrolatum—See PF Vol. 28 No. 2, page 569.
White Petrolatum—See PF Vol. 28 No. 2, page 570.
Phenindamine Tartrate—See PF Vol. 25 No. 3, page 8063.
Phenobarbital—See PF Vol. 29 No. 6, page 1964.
Camphorated Phenol Topical Gel—See PF Vol. 29 No. 5, page

1559.
Camphorated Phenol Topical Solution—See PF Vol. 29 No. 5,

page 1561.
Phentermine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

159.
Phentermine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

160.
Phentolamine Mesylate—See PF Vol. 29 No. 5, page 1562.
Phenylbutazone Injection—See PF Vol. 29 No. 6, page 1964.
Phenylbutazone Tablets—See PF Vol. 29 No. 5, page 1562.
Phenylephrine Hydrochloride—See PF Vol. 29 No. 6, page 1964.
Phenylpropanolamine Hydrochloride Capsules—See PF Vol. 30

No. 1, page 161.
Phenylpropanolamine Hydrochloride Oral Solution—See PF Vol.

30 No. 1, page 161.
Phenylpropanolamine Hydrochloride Tablets—See PF Vol. 30 No.

1, page 162.
Phenyltoloxamine Dihydrogen Citrate—See PF Vol. 30 No. 1,

page 162.
Phenytoin Oral Suspension—See PF Vol. 30 No. 2, page 528.
Phenytoin Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Chewable Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Sodium—See PF Vol. 29 No. 6, page 1967.
Physostigmine Salicylate—See PF Vol. 29 No. 6, page 1967.
Pimozide Tablets—See PF Vol. 30 No. 1, page 164.
Pindolol Tablets—See PF Vol. 30 No. 1, page 165.
Piperazine Citrate Tablets—See PF Vol. 30 No. 1, page 165.
Platelets—See PF Vol. 30 No. 1, page 166.
Poloxalene—See PF Vol. 29 No. 2, page 429.
Potassium Chloride—See PF Vol. 29 No. 5, page 1562.
Potassium Iodide Oral Solution—See PF Vol. 29 No. 6, page 1967.
Dibasic Potassium Phosphate—See PF Vol. 29 No. 5, page 1563.
Povidone—See PF Vol. 29 No. 6, page 1968.
Povidone-Iodine—See PF Vol. 29 No. 5, page 1564.
Pralidoxine Chloride—See PF Vol. 29 No. 5, page 1564.

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 30(3) [May–June 2004] IN-PROCESS REVISION 1057

In-P
rocess

R
evision



Prednisolone Acetate—See PF Vol. 29 No. 5, page 1564.
Prednisone Oral Solution—See PF Vol. 30 No. 1, page 169.
Prilocaine Hydrochloride—See PF Vol. 29 No. 5, page 1564.
Primidone Oral Suspension—See PF Vol. 29 No. 6, page 1970.
Procainamide Hydrochloride—See PF Vol. 29 No. 5, page 1565.
Procainamide Hydrochloride Extended-Release Tablets—See PF

Vol. 29 No. 1, page 109.
Procaine Hydrochloride—See PF Vol. 29 No. 5, page 1565.
Prochlorperazine Edisylate—See PF Vol. 29 No. 5, page 1565.
Prochlorperazine Oral Solution—See PF Vol. 29 No. 6, page 1970.
Procyclidine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

169.
Progesterone—See PF Vol. 29 No. 5, page 1566.
Promazine Hydrochloride—See PF Vol. 29 No. 5, page 1566.
Promethazine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propantheline Bromide—See PF Vol. 29 No. 2, page 430.
Propantheline Bromide Tablets—See PF Vol. 30 No. 1, page 170.
Propofol—See PF Vol. 29 No. 6, page 1970.
Propoxycaine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propoxyphene Hydrochloride—See PF Vol. 30 No. 2, page 529.
Propoxyphene Hydrochloride and Acetaminophen Tablets—See

PF Vol. 30 No. 1, page 170.
Propoxyphene Napsylate—See PF Vol. 29 No. 3, page 662.
Propoxyphene Napsylate Oral Suspension—See PF Vol. 30 No. 1,

page 171.
Propranolol Hydrochloride—See PF Vol. 29 No. 5, page 1568.
Propyliodone—See PF Vol. 29 No. 6, page 1976.
Pseudoephedrine Hydrochloride Oral Solution—See PF Vol. 30

No. 1, page 171.
Pseudoephedrine Hydrochloride Syrup—See PF Vol. 30 No. 1,

page 172.
Pseudoephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,

page 172.
Pseudoephedrine Hydrochloride, Carbinoxamine Maleate, and

Dextromethorphan Hydrobromide Oral Solution—See PF
Vol. 30 No. 1, page 173.

Psyllium Hemicellulose—See PF Vol. 30 No. 1, page 173.
Pyrantel Pamoate Oral Suspension—See PF Vol. 29 No. 6, page

1977.
Pyridostigmine Bromide—See PF Vol. 29 No. 6, page 1977.
Pyridoxine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

177.
Pyrilamine Maleate Tablets—See PF Vol. 30 No. 1, page 177.
Pyrividium Pamoate Oral Suspension—See PF Vol. 29 No. 6, page

1977.
Quazepam Tablets—See PF Vol. 30 No. 2, page 531.
Quinapril Tablets—See PF Vol. 29 No. 4, page 1071.
Quinidine Gluconate—See PF Vol. 29 No. 5, page 1568.
Ranitidine Oral Solution—See PF Vol. 28 No. 2, page 360.
Ranitidine Hydrochloride—See PF Vol. 29 No. 5, page 1569.
Reserpine—See PF Vol. 29 No. 5, page 1570.
Resorcinol and Sulfur Lotion—See PF Vol. 30 No. 2, page 531.
Resorcinol and Sulfur Topical Suspension—See PF Vol. 30 No. 2,

page 531.
Rifampin and Isoniazid Capsules—See PF Vol. 30 No. 2, page

533.
Rifampin, Isoniazid, and Pyrazinamide Tablets—See PF Vol. 30

No. 2, page 534.
Rifampin, Isoniazid, Pyrazinamide, and Ethambutol Hydrochlor-

ide Tablets—See PF Vol. 30 No. 2, page 535.
Ritodrine Hydrochloride—See PF Vol. 29 No. 5, page 1570.
Saccharin Sodium Tablets—See PF Vol. 30 No. 2, page 536.
Saquinavir Capsules—See PF Vol. 27 No. 2, page 2197.
Saquinavir Mesylate—See PF Vol. 29 No. 6, page 1978.
Secobarbital Sodium—See PF Vol. 29 No. 6, page 1978.
Selenious Acid—See PF Vol. 29 No. 5, page 1571.
Selenium Sulfide Lotion—See PF Vol. 30 No. 2, page 537.
Selenium Sulfide Topical Suspension—See PF Vol. 30 No. 2, page

537.
Sevoflurane—See PF Vol. 30 No. 1, page 178.
Shark Liver Oil—See PF Vol. 26 No. 6, page 1643.

Sildenafil Citrate—See PF Vol. 24 No. 6, page 7182.
Sildenafil Tablets—See PF Vol. 24 No. 6, page 7184.
Simethicone—See PF Vol. 30 No. 1, page 184.
Simethicone Emulsion—See PF Vol. 30 No. 1, page 184.
Simvastatin Tablets—See PF Vol. 29 No. 2, page 437.
Sodium Acetate—See PF Vol. 29 No. 5, page 1576.
Sodium Bicarbonate—See PF Vol. 29 No. 5, page 1577.
Sodium Chloride—See PF Vol. 28 No. 4, page 1249.
Sodium Citrate and Citric Acid Oral Solution—See PF Vol. 29 No.

6, page 1978.
Sodium Nitrite—See PF Vol. 29 No. 5, page 1577.
Sodium Nitroprusside—See PF Vol. 29 No. 5, page 1578.
Dibasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1578.
Monobasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1579.
Sodium Sulfate—See PF Vol. 29 No. 5, page 1579.
Sodium Thiosulfate—See PF Vol. 29 No. 5, page 1579.
Somatropin—See PF Vol. 29 No. 6, page 1978.
Somatropin for Injection—See PF Vol. 29 No. 6, page 1983.
Sorbitol Solution—See PF Vol. 29 No. 4, page 1078.
Spironolactone—See PF Vol. 29 No. 3, page 668.
Spironolactone Tablets—See PF Vol. 29 No. 4, page 1080.
Spironolactone Oral Suspension—See PF Vol. 24 No. 2, page

5813.
Spironolactone and Hydrochlorothiazide Oral Suspension—See

PF Vol. 24 No. 2, page 5814.
Sterile, Single-Use Plastic Large-Volume Containers for Human

Blood and Blood Components—See PF Vol. 23 No. 5, page
4651.

Succinylcholine Chloride—See PF Vol. 29 No. 6, page 1984.
Succinylcholine Chloride for Injection—See PF Vol. 29 No. 6,

page 1987.
Sufentanil Citrate—See PF Vol. 29 No. 6, page 1988.
Sulfadiazine Sodium—See PF Vol. 29 No. 6, page 1988.
Sulfamethizole Oral Suspension—See PF Vol. 29 No. 6, page

1989.
Sulfamethoxazole—See PF Vol. 29 No. 6, page 1989.
Sulfamethoxazole Oral Suspension—See PF Vol. 29 No. 6, page

1990.
Sulfamethoxazole and Trimethoprim Oral Suspension—See PF

Vol. 29 No. 6, page 1990.
Sulfisoxazole Acetyl Oral Suspension—See PF Vol. 29 No. 6, page

1990.
Sumatriptan—See PF Vol. 30 No. 1, page 184.
Sumatriptan Nasal Spray—See PF Vol. 29 No. 1, page 119.
Sumatriptan Succinate—See PF Vol. 27 No. 5, page 3157.
Terazosin Hydrochloride—See PF Vol. 29 No. 5, page 1580.
Terbutaline Sulfate—See PF Vol. 29 No. 5, page 1585.
Terbutaline Sulfate Inhalation Aerosol—See PF Vol. 26 No. 3,

page 753.
Terbutaline Sulfate Injection—See PF Vol. 26 No. 3, page 756.
Terbutaline Sulfate Tablets—See PF Vol. 30 No. 1, page 188.
Testosterone—See PF Vol. 29 No. 5, page 1585.
Tetracaine Hydrochloride—See PF Vol. 29 No. 5, page 1586.
Theophylline—See PF Vol. 29 No. 5, page 1586.
Theophylline Syrup—See PF Vol. 27 No. 1, page 1819.
Theophylline, Ephedrine Hydrochloride, and Phenobarbital Ta-

blets—See PF Vol. 30 No. 1, page 189.
Thiabendazole Oral Suspension—See PF Vol. 29 No. 6, page

1990.
Thiabendazole Tablets—See PF Vol. 29 No. 6, page 1991.
Thiabendazole Chewable Tablets—See PF Vol. 29 No. 6, page

1991.
Thiacetarsamide—See PF Vol. 29 No. 1, page 126.
Thiacetarsamide Sodium Injection—See PF Vol. 29 No. 1, page

127.
Thiamine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 190.
Thiopental Sodium—See PF Vol. 29 No. 5, page 1586.
Thioridazine Oral Suspension—See PF Vol. 29 No. 6, page 1992.
Thiothixene Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Thiothixene Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1993.

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1058 IN-PROCESS REVISION Vol. 30(3) [May–June 2004]

In
-P
ro
ce
ss

R
ev
is
io
n



Tiagabine Hydrochloride—See PF Vol. 29 No. 5, page 1587.
Tiamulin Fumarate—See PF Vol. 30 No. 1, page 190.
Timolol Maleate Tablets—See PF Vol. 30 No. 1, page 191.
Tobramycin Inhalation Solution—See PF Vol. 29 No. 2, page 438.
Tolazoline Hydrochloride—See PF Vol. 29 No. 5, page 1588.
Tolbutamide—See PF Vol. 29 No. 5, page 1588.
Triamcinolone Acetonide—See PF Vol. 29 No. 5, page 1588.
Triamcinolone Acetonide Lotion—See PF Vol. 30 No. 2, page 538.
Triamcinolone Acetonide Topical Emulsion—See PF Vol. 30 No.

2, page 538.
Trichlorfon—See PF Vol. 26 No. 6, page 1576.
Trifluoperazine Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Triflupromazine Hydrochloride—See PF Vol. 29 No. 6, page 1994.
Triflupromazine Oral Suspension—See PF Vol. 29 No. 6, page

1994.
Trimethobenzamide Hydrochloride—See PF Vol. 29 No. 5, page

1589.
Trimethoprim—See PF Vol. 29 No. 6, page 1995.
Trimethoprim Sulfate—See PF Vol. 29 No. 6, page 1995.
Triprolidine and Pseudoephedrine Hydrochlorides Tablets—See

PF Vol. 30 No. 1, page 192.
Trisulfapyrimidines Oral Suspension—See PF Vol. 29 No. 6, page

1996.
Tubocurarine Chloride—See PF Vol. 29 No. 6, page 1996.
Urea—See PF Vol. 29 No. 5, page 1589.
Urea C for Oral Solution—See PF Vol. 29 No. 2, page 441.
Urofollitropin—See PF Vol. 28 No. 6, page 1875.
Urofollitropin for Injection—See PF Vol. 28 No. 6, page 1881.
Urokinase Concentrate—See PF Vol. 24 No. 3, page 6180.
Ursodiol—See PF Vol. 29 No. 1, page 128.
Ursodiol Capsules—See PF Vol. 29 No. 5, page 1589.
Valproic Acid Injection—See PF Vol. 26 No. 4, page 939.
Valsartan—See PF Vol. 29 No. 6, page 1996.
Valsartan Capsules—See PF Vol. 28 No. 2, page 399.
Valsartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No. 6,

page 2000.
Vancomycin Hydrochloride for Oral Solution—See PF Vol. 30 No.

1, page 193.
Vasopressin—See PF Vol. 29 No. 6, page 2004.
Vecuronium Bromide—See PF Vol. 30 No. 1, page 193.
Vecuronium Bromide for Injection—See PF Vol. 25 No. 4, page

8449.
Verapamil Hydrochloride—See PF Vol. 29 No. 5, page 1598.
Vitamin E—See PF Vol. 27 No. 5, page 3159.
White Lotion—See PF Vol. 30 No. 2, page 538.
Small Intestinal Submucosa WoundMatrix—See PF Vol. 30 No. 2,

page 538.
Xylazine—See PF Vol. 29 No. 6, page 2004.
Xylazine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Yohimbine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Zidovudine—See PF Vol. 29 No. 6, page 2006.
Zidovudine Oral Solution—See PF Vol. 29 No. 6, page 2006.
Zileuton—See PF Vol. 29 No. 6, page 2006.
Zinc Gluconate—See PF Vol. 29 No. 3, page 683.
Zinc Sulfide Topical Suspension—See PF Vol. 30 No. 2, page 546.

DIETARY SUPPLEMENTS

MONOGRAPHS

Chaste Tree—See PF Vol. 30 No. 2, page 546.
Powdered Chaste Tree Extract—See PF Vol. 29 No. 4, page 1269.
Horse Chestnut—See PF Vol. 30 No. 2, page 550.
Powdered Horse Chestnut Extract—See PF Vol. 30 No. 2,

page 550.
Chondroitin Sulfate Sodium—See PF Vol. 30 No. 1, page 197.
Chondroitin Sulfate Sodium Tablets—See PF Vol. 30 No. 1,

page 200.
Red Clover—See PF Vol. 30 No. 2, page 550.
Powdered Red Clover Extract—See PF Vol. 30 No. 2, page 552.
Black Cohosh—See PF Vol. 28 No. 5, page 1455.
Powdered Black Cohosh—See PF Vol. 28 No. 5, page 1460.

Powdered Black Cohosh Extract—See PF Vol. 28 No. 5,
page 1461.

Black Cohosh Tablets—See PF Vol. 28 No. 5, page 1462.
Docosahexaenoic Acid—See PF Vol. 26 No. 6, page 1648.
Docosahexaenoic Acid Capsules—See PF Vol. 26 No. 6,

page 1651.
Docosahexaenoic Acid Oil—See PF Vol. 26 No. 6, page 1652.
Echinacea angustifolia—See PF Vol. 30 No. 2, page 552.
Powdered Echinacea angustifolia Extract—See PF Vol. 30 No. 2,

page 554.
Echinacea pallida—See PF Vol. 30 No. 2, page 555.
Powdered Echinacea pallida Extract—See PF Vol. 30 No. 2, page

556.
Echinacea purpureaAerial Parts—See PF Vol. 30 No. 2, page 557.
Echinacea purpurea Root—See PF Vol. 30 No. 2, page 561.
Powdered Echinacea purpurea Extract—See PF Vol. 30 No. 2,

page 561.
Eleuthero—See PF Vol. 26 No. 6, page 1596.
Fish Oil Rich in Omega-3 Acids—See PF Vol. 29 No. 4,

page 1272.
Fish Oil Rich in Omega-3 Acids Capsules—See PF Vol. 29 No. 4,
page 1278.
Ginger Capsules—See PF Vol. 28 No. 3, page 814.
Powdered Ginkgo Extract—See PF Vol. 27 No. 2, page 2233.
Ginkgo Capsules—See PF Vol. 27 No. 2, page 2238.
Ginkgo Tablets—See PF Vol. 27 No. 2, page 2240.
American Ginseng—See PF Vol. 30 No. 2, page 563.
American Ginseng Capsules—See PF Vol. 30 No. 2, page 565.
American Ginseng Tablets—See PF Vol. 30 No. 2, page 567.
Powdered American Ginseng—See PF Vol. 30 No. 2, page 564.
Powdered American Ginseng Extract—See PF Vol. 30 No. 2,

page 564.
Asian Ginseng—See PF Vol. 30 No. 2, page 569.
Asian Ginseng Capsules—See PF Vol. 30 No. 2, page 571.
Asian Ginseng Tablets—See PF Vol. 30 No. 2, page 573.
Powdered Asian Ginseng—See PF Vol. 30 No. 2, page 570.
Powdered Asian Ginseng Extract—See PF Vol. 30 No. 2,

page 570.
Glucosamine and Chondroitin Sulfate Sodium Tablets—See PF

Vol. 30 No. 1, page 201.
Goldenseal—See PF Vol. 27 No. 2, page 2255.
Licorice—See PF Vol. 26 No. 5, page 1363.
Powdered Licorice Extract—See PF Vol. 30 No. 2, page 574.
Lutein—See PF Vol. 29 No. 2, page 470.
Lutein Preparation—See PF Vol. 29 No. 2, page 472.
Lycopene—See PF Vol. 30 No. 2, page 574.
Lycopene Preparation—See PF Vol. 30 No. 2, page 576.
Lycopene Tomato Extract—See PF Vol. 30 No. 2, page 578.
Milk Thistle Capsules—See PF Vol. 29 No. 2, page 479.
Minerals Capsules—See PF Vol. 28 No. 5, page 1543.
Minerals Tablets—See PF Vol. 28 No. 5, page 1543.
Pyridoxine Hydrochloride Injection—See PF Vol. 30 No. 2,

page 583.
Powdered St. John’s Wort Extract—See PF Vol. 30 No. 2,

page 584.
Ubidecarenone Capsules—See PF Vol. 30 No. 1, page 202.
Valerian Capsules—See PF Vol. 27 No. 1, page 1825.
Oil- and Water-Soluble Vitamins Tablets—See PF Vol. 30 No. 2,

page 585.
Oil- and Water-Soluble Vitamins with Minerals Capsules—See PF

Vol. 28 No. 5, page 1544.
Oil- and Water-Soluble Vitamins with Minerals Oral Solution—

See PF Vol. 30 No. 2, page 585.
Oil- and Water-Soluble Vitamins with Minerals Tablets—See PF

Vol. 30 No. 2, page 585.
Oil-Soluble Vitamins Tablets—See PF Vol. 28 No. 5, page 1547.
Water-Soluble Vitamins Tablets—See PF Vol. 30 No. 2, page 587.
Water-Soluble Vitamins with Minerals Capsules—See PF Vol. 28

No. 5, page 1547.
Water-Soluble Vitamins with Minerals Tablets—See PF Vol. 30

No. 2, page 587.
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GENERAL CHAPTERS

General Tests and Assays

General Requirements for Tests and Assays

h1i Injections—See PF Vol. 29 No. 3, page 707.
h11i USP Reference Standards—See PF Vol. 23 No. 6, page 5180;

PF Vol. 24 No. 5, page 6925; PF Vol. 25 No. 5, page 8893; PF
Vol. 26 No. 1, page 218; PF Vol. 26 No. 3, page 793; PF Vol.
26 No. 4, page 1101; PF Vol. 26 No. 5, page 1369; PF Vol. 27
No. 1, page 1832; PF Vol. 27 No. 2, page 2268; PF Vol. 27
No. 4, page 2806; PF Vol. 27 No. 6, page 3348; PF Vol. 28
No. 2, page 433; PF Vol. 28 No. 3, page 839; PF Vol. 28 No.
4, page 1224; PF Vol. 28 No. 5, page 1468; PF Vol. 28 No. 6,
page 1913; PF Vol. 29 No. 1, page 163; PF Vol. 29 No. 2,
page 483; PF Vol. 29 No. 3, page 710; PF Vol. 29 No. 4, page
1137; PF Vol. 29 No. 5, page 1601; PF Vol. 29 No. 6, page
2022; PF Vol. 30 No. 1, page 211; PF Vol. 30 No. 2, page 613.

Microbiological Tests

h55i Biological Indicators—Resistance Performance Tests—See
PF Vol. 30 No. 1, page 212.

Chemical Tests and Assays

LIMIT TESTS

h231i Heavy Metals—See PF Vol. 30 No. 2, page 614.
h267i Porosimetry by Mercury Intrusion—See PF Vol. 29 No. 3,

page 712.

OTHER TESTS AND ASSAYS

h381i Elastomeric Closures for Injections—See PF Vol. 30 No. 1,
page 220.

h386i Environmentally Sensitive Preparations—See PF Vol. 29
No. 4, page 1143.

h467i Organic Volatile Impurities—See PF Vol. 29 No. 4, page
1153.

h518i Solution Calorimetry—See PF Vol. 28 No. 4, page 1299.

Physical Tests and Determinations

h601i Aerosols, Metered-Dose Inhalers, and Dry Powder Inha-
lers—See PF Vol. 29 No. 4, page 1176.

h611i Alcohol Determination—See PF Vol. 30 No. 2, page 617.
h621i Chromatography—See PF Vol. 30 No. 2, page 618.
h625i Clarity and Degree of Opalescence of Liquids—See PF Vol.

26 No. 6, page 1616.
h627i Degree of Color of Liquids—See PF Vol. 26 No. 6, page

1617.
h643i Total Organic Carbon—See PF Vol. 29 No. 6, page 2026.
h645i Water Conductivity—See PF Vol. 30 No. 1, page 233.
h661i Containers—See PF Vol. 29 No. 2, page 490.
h696i Crystallinity Determination by Solution Calorimetry—See

PF Vol. 29 No. 1, page 175.
h698i Deliverable Volume—See PF Vol. 29 No. 6, page 2029.
h699i Density of Solids—See PF Vol. 28 No. 2, page 603.
h711i Dissolution—See PF Vol. 30 No. 1, page 234.
h730i Inductively Coupled Plasma (ICP)—See PF Vol. 28 No. 6,

page 1922.
h785i Osmolarity—See PF Vol. 29 No. 6, page 2033.
h791i pH—See PF Vol. 29 No. 6, page 2037.
h795i Pharmaceutical Compounding—Nonsterile Preparations—

See PF Vol. 29 No. 1, page 179.
h811i Powder Fineness—See PF Vol. 28 No. 2, page 611.
h823i Radiopharmaceuticals for Positron Emission Tomography—

Compounding—See PF Vol. 29 No. 2, page 494.
h846i Specific Surface Area—See PF Vol. 28 No. 2, page 612.
h921i Water Determination—See PF Vol. 29 No. 5, page 1610.

General Information

Introduction—See PF Vol. 29 No. 6, page 2039.
h1010i Analytical Data—Interpretation and Treatment—See PF

Vol. 30 No. 1, page 236.
h1043i Ancillary Materials for Cell, Gene, and Tissue-Engineered

Products—See PF Vol. 30 No. 2, page 629.
h1051i Cleaning Glass Apparatus—See PF Vol. 30 No. 1, page

264.
h1072i Disinfectants and Antiseptics—See PF Vol. 29 No. 3, page

726.
h1075iGood Compounding Practices—See PF Vol. 29 No. 2, page

497.
h1078i Good Manufacturing Practices for Bulk Pharmaceutical

Excipients—See PF Vol. 28 No. 5, page 1504.
h1079i Good Storage and Shipping Practices—See PF Vol. 29 No.

5, page 1612.
h1080i Bulk Pharmaceutical Excipients—Certificate of Analy-

sis—See PF Vol. 28 No. 5, page 1650.
h1082i Genotoxicity Testing—See PF Vol. 30 No. 1, page 264.
h1086i Impurities in Official Articles—See PF Vol. 29 No. 4, page

1214.
h1089i In Vitro, Absorption-Indicating Cell Culture System—See

PF Vol. 25 No. 5, page 8733.
h1111i Microbiological Attributes of Nonsterile Pharmaceutical

Products—See PF Vol. 25 No. 2, page 7785.
h1116i Microbiological Evaluation of Clean Rooms and Other

Controlled Environments—See PF Vol. 25 No. 3, page 8264.
h1118iMonitoring Devices—Time, Temperature, and Humidity—

See PF Vol. 29 No. 1, page 206.
h1119i Near Infrared Spectrophotometry—See PF Vol. 29 No. 6,

page 2039.
h1136i Packaging—Unit of Use—See PF Vol. 29 No. 4, page

1215.
h1150i Pharmaceutical Stability—See PF Vol. 29 No. 5, page

1625.
h1151i Pharmaceutical Dosage Forms—See PF Vol. 29 No. 5,

page 1629.
h1160i Pharmaceutical Calculations in Prescription Compound-

ing—See PF Vol. 29 No. 1, page 224.
h1174i Powder Flow—See PF Vol. 28 No. 2, page 618.
h1177i Good Packaging Practices—See PF Vol. 29 No. 5, page

1630.
h1178i Good Repackaging Practices—See PF Vol. 29 No. 4, page

1219.
h1184i Sensitization Testing—See PF Vol. 30 No. 1, page 289.
h1195i Significant Change Guide for Bulk Pharmaceutical Excipi-

ents—See PF Vol. 28 No. 5, page 1662.
h1198i Standardized Imprint Codes for Solid Oral Dosage

Forms—See PF Vol. 28 No. 1, page 152.
h1206i Sterile Drug Products for Home Use—See PF Vol. 29 No.

3, page 750.
h1216i Tablet Friability—See PF Vol. 25 No. 1, page 7466.
h1223i Validation of Alternative Microbiological Methods—See

PF Vol. 29 No. 1, page 256.
h1225i Validation of Compendial Methods—See PF Vol. 29 No. 5,

page 1634.
h1231iWater for Pharmaceutical Purposes—See PF Vol. 29 No. 5,

page 1641.
h1232i Instrumentation for Analysis of High Purity Pharmaceuti-

cal Waters—See PF Vol. 30 No. 1, page 303.
h1265i Written Prescription Drug Information—See PF Vol. 29

No. 4, page 1224.

Dietary Supplements

h2040i Disintegration and Dissolution of Nutritional Supple-
ments—See PF Vol. 29 No. 2, page 513.

h2091i Uniformity of Dietary Supplement Intake Units—See PF
Vol. 28 No. 5, page 1549.
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REAGENTS, INDICATORS, AND SOLUTIONS

Reagent Specifications

Acetal—See PF Vol. 30 No. 2, page 644.
2-Acetamidophenol—See PF Vol. 25 No. 6, page 9107.
Agarose—See PF Vol. 27 No. 6, page 3363.
Air-Nitrous Oxide Certified Standard—See PF Vol. 28 No. 4, page

1234.
Anti-A Blood Grouping Reagent, Anti-B Blood Grouping Re-

agent, and Anti-A,B Blood Grouping Reagent—See PF Vol.
29 No. 2, page 505.

Anti-D (Rho) Reagent—See PF Vol. 29 No. 2, page 505.
Anti-D Reagent—See PF Vol. 29 No. 2, page 506.
Antihuman Globulin Reagent—See PF Vol. 29 No. 2, page 506.
Antithrombin III for Amidolytic Test—See PF Vol. 29 No. 1, page

264.
Bacterial Alkaline Protease Preparation—See PF Vol. 30 No. 2,

page 644.
Barbituric Acid—See PF Vol. 29 No. 1, page 265.
Benzamidine Hydrochloride Hydrate—See PF Vol. 30 No. 2, page

644.
Benzil—See PF Vol. 28 No. 4, page 1305.
Blood Group A1 and Blood Group B Red Blood Cells—See PF

Vol. 29 No. 2, page 506.
Bovine Collagen—See PF Vol. 30 No. 2, page 644.
Rat Tail Collagen—See PF Vol. 30 No. 2, page 644.
Branched Polymeric Sucrose—See PF Vol. 27 No. 6, page 3363.
Bromelain—See PF Vol. 28 No. 2, page 552.
1,4-Butanediol—See PF Vol 25 No. 5, page 8747.
Butyrolactone—See PF Vol. 22 No. 6, page 3248.
dl-Camphene—See PF Vol. 28 No. 6, page 1951.
Capric Acid—See PF Vol 25 No. 5, page 8749.
Cyclohexylmethanol—See PF Vol. 30 No. 2, page 644.
DEAE-Agarose—See PF Vol. 29 No. 1, page 265.
Deoxyadenosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxycytidine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyguanosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyribonucleic Acid Polymerase—See PF Vol. 27 No. 6, page

3365.
Deoxythymidine Triphosphate—See PF Vol. 27 No. 6, page 3365.
Deuterated Methanol—See PF Vol. 29 No. 6, page 2054.
Dicyclohexyl—See PF Vol. 30 No. 2, page 645.
Dicyclohexyl Phthalate—See PF Vol. 26 No. 2, page 504.
Diethylpyrocarbonate—See PF Vol. 27 No. 6, page 3365.
Diisobutylene—See PF Vol. 28 No. 4, page 1305.
1,5-Dimethyl-1,5-diazundecamethylene Polymethobromide—See

PF Vol. 30 No. 1, page 315.
N,N-Dimethylformamide Diethyl Acetal—See PF Vol. 29 No. 5,

page 1681.
N,N-Dimethyldodecylamine-N-oxide—See PF Vol. 27 No. 4, page

2837.
1,9-Dimethyl-Methylene Blue—See PF Vol. 30 No. 2, page 645.
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl Tetrazolium Bro-

mide—See PF Vol. 27 No. 6, page 3365.
Dioleoylglycerol—See PF Vol. 26 No. 6, page 1622.
1,2-Dioleoyl-3-linoleoyl-rac-glycerol—See PF Vol. 28 No. 3, page

849.
Disodium Arsenate—See PF Vol. 28 No. 4, page 1305.
3-(Dodecyldimethylammonio)propanesulfonate—See PF Vol. 30

No. 2, page 645.
Drabkin’s Reagent—See PF Vol. 29 No. 2, page 507.
Escin—See PF Vol. 27 No. 4, page 2837.
Ethidium Bromide—See PF Vol. 27 No. 6, page 3366.
Ethylbenzene—See PF Vol. 30 No. 2, page 645.
Fibroblast Growth Factor-2—See PF Vol. 30 No. 2, page 645.
9-Fluorenylmethyl Chloroformate—See PF Vol. 25 No. 5, page

8916.
Formamide, Anhydrous—See PF Vol. 27 No. 5, page 3115.
Glucose—See PF Vol. 28 No. 3, page 850.
L-Glutamic Acid—See PF Vol. 27 No. 6, page 3366.

L-Glutamine—See PF Vol. 27 No. 6, page 3366.
Guanidine Isothiocyanate—See PF Vol. 27 No. 6, page 3366.
Hexadecane—See PF Vol. 28 No. 4, page 1305.
Hexadimethrine Bromide—See PF Vol. 29 No. 1, page 265.
L-Histidine Hydrochloride Monohydrate—See PF Vol. 27 No. 6,

page 3366.
Homatropine Hydrobromide—See PF Vol. 28 No. 4, page 1305.
Hydrocodone Diol—See PF Vol. 28 No. 4, page 1306.
IgG-Coated Red Cells—See PF Vol. 29 No. 2, page 507.
Iodoethane—See PF Vol. 24 No. 6, page 7327.
Isoferulic Acid—See PF Vol. 27 No. 4, page 2837.
Lanthanum Chloride—See PF Vol. 29 No. 2, page 507.
Lanthanum Oxide—See PF Vol. 28 No. 3, page 851.
Lauryl Dimethyl Amine Oxide—See PF Vol. 30 No. 2, page 645.
Lead Acetate Paper—See PF Vol. 29 No. 1, page 265.
Linoleic Acid—See PF Vol. 27 No. 6, page 3367.
a-Lipoic Acid—See PF Vol. 27 No. 6, page 3367.
Melamine—See PF Vol. 29 No. 6, page 2055.
Methanol, Aldehyde-Free—See PF Vol. 30 No. 2, page 646.
Methylbenzothiazolone Hydrazone Hydrochloride—See PF Vol.

30 No. 2, page 646.
3-Methyl-2-benzothiazolinone Hydrazone Hydrochloride—See

PF Vol. 25 No. 3, page 8280.
2-Methyl-5-nitroimidazole—See PF Vol. 25 No. 2, page 7804.
4-Methylpentan-2-ol—See PF Vol. 30 No. 2, page 646.
Methyl Yellow—See PF Vol. 29 No. 5, page 1682.
Monooleoylglycerol—See PF Vol. 26 No. 6, page 1622.
Nonylphenol Polyoxyethylene Ether—See PF Vol. 27 No. 6, page

3368.
Oligo-deoxythymidine—See PF Vol. 27 No. 6, page 3368.
Oxygen-Helium Certified Standard—See PF Vol. 30 No. 2, page

646.
Pentadecanoic Acid Methyl Ester—See PF Vol. 26 No. 6, page

1622.
Phenol Red, Sodium—See PF Vol. 27 No. 6, page 3368.
Phenylmethylsulfonyl Fluoride—See PF Vol. 30 No. 2, page 647.
Polyoxyethylene (23) Lauryl Ether—See PF Vol. 29 No. 2, page

507.
Polyoxyethylene (20) Sorbitan Monolaurate—See PF Vol. 27 No.

6, page 3368.
Propionaldehyde—See PF Vol. 30 No. 2, page 647.
Putrescine Dihydrochloride—See PF Vol. 27 No. 6, page 3369.
Pyridoxal 5-phosphate—See PF Vol. 29 No. 6, page 2055.
Red-Cell Lysing Agent—See PF Vol. 29 No. 2, page 507.
Reverse Transcriptase—See PF Vol. 27 No. 6, page 3369.
Ribonuclease Inhibitor—See PF Vol. 27 No. 6, page 3369.
Sodium Arsenite, Twentieth-Molar (0.05 M)—See PF Vol. 29 No.

4, page 1250.
Sodium 1-Heptanesulfonate—See PF Vol. 30 No. 1, page 315.
Sodium 1-Heptanesulfonate Monohydrate—See PF Vol. 30 No. 2,

page 647.
Sodium 1-Hexanesulfonate—See PF Vol. 30 No. 1, page 315.
Sodium Hydrogen Sulfate—See PF Vol. 29 No. 5, page 1682.
Sodium Iodate—See PF Vol. 27 No. 6, page 3369.
Tetrahydro-2-furancarboxylic Acid—See PF Vol. 25 No. 5, page

8748.
N-(2-Tetrahydrofuroyl)piperazine—See PF Vol. 25 No. 5, page

8748.
1,1,4,4-Tetraphenyl-1,3-butadiene—See PF Vol. 26 No. 6, page

1623.
Thrombin Human—See PF Vol. 29 No. 6, page 2055.
Thymidine—See PF Vol. 27 No. 6, page 3369.
Thyroglobulin—See PF Vol. 30 No. 1, page 316.
Trioleoylglycerol—See PF Vol. 26 No. 6, page 1623.
Tritirachium Album Proteinase K—See PF Vol. 30 No. 2, page

647.
Tropine—See PF Vol. 30 No. 2, page 647.
L-Tyrosine Disodium—See PF Vol. 27 No. 6, page 3370.
Tuberculin, Purified Protein Derivative (Tuberculin PPD)—See PF

Vol. 29 No. 5, page 1682.
Vinyl Acetate—See PF Vol. 21 No. 2, page 466.
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2-Vinylpyridine—See PF Vol. 26 No. 2, page 504.
1-Vinyl-2-pyrrolidone—See PF Vol. 22 No. 6, page 3249.
Wright’s Stain—See PF Vol. 30 No. 1, page 316.
m-Xylene—See PF Vol. 28 No. 6, page 1952.
Zinc Sulfate Heptahydrate—See PF Vol. 26 No. 2, page 504.

Indicator Test Papers

Methyl Green—See PF Vol. 28 No. 4, page 1306.
Methyl Green—Iodomercurate Paper—See PF Vol. 28 No. 4, page

1306.
Nickel Standard Solution TS—See PF Vol. 27 No. 5, page 3117.
Ninhydrin TS—See PF Vol. 28 No. 3, page 852.
Perchloric Acid TS—See PF Vol. 27 No. 1, page 1905.

Test Solutions

Folin-Ciocalteu Phenol TS—See PF Vol. 30 No. 1, page 316.
Hydroxylamine Hydrochloride TS—See PF Vol. 30 No. 1, page

317.
Methyl Yellow TS—See PF Vol. 30 No. 1, page 317.

Volumetric Solutions

Hydrochloric Acid, Alcoholic, Tenth-Molar (0.1 M)—See PF Vol.
28 No. 4, page 1235.

Potassium Hydroxide, Alcoholic, Tenth Molar (0.1 M)—See PF
Vol. 28 No. 4, page 1235.

Tetrabutylammonium Hydroxide in Methanol/Isopropyl Alcohol,
0.1 N—See PF Vol. 29 No. 2, page 508.

Reagent Footnotes

Reagent Footnotes—See PF Vol. 30 No. 2, pages 647–648.
Footnote 112—See PF Vol. 30 No. 1, page 317.
Footnote 113—See PF Vol. 30 No. 2, page 648.
Footnote 114—See PF Vol. 30 No. 2, page 648.
Footnote 115—See PF Vol. 30 No. 2, page 648.
Footnote 116—See PF Vol. 30 No. 2, page 648.

REFERENCE TABLES

Container Specifications for Capsules and Tablets—See PF Vol. 26
No. 1, page 145; PF Vol. 26 No. 3, page 836; PF Vol. 26 No.
4, page 1133; PF Vol. 26 No. 5, page 1384; PF Vol. 27, No. 3,
page 2597; PF Vol. 27 No. 4, page 2838; PF Vol. 27 No. 5,
page 3118; PF Vol. 28 No. 3, page 852; PF Vol. 28 No. 4, page
1235; PF Vol. 28 No. 6, page 1952; PF Vol. 29 No. 1, page
266; PF Vol. 29 No. 2, page 508; PF Vol. 29 No. 4, page 1262;
PF Vol. 29 No. 5, page 1683; PF Vol. 29 No. 6, page 2055; PF
Vol. 30 No. 2, page 648.

Description and Relative Solubility of USP and NF Articles—See
PF Vol. 23 No. 6, page 5310; PF Vol. 24 No. 5, page 7017; PF
Vol. 25 No. 3, page 8282; PF Vol. 25 No. 4, page 8589; PF
Vol. 25 No. 5, page 8917; PF Vol. 25 No. 6, page 9254; PF
Vol. 26 No. 3, page 837; PF Vol. 26 No. 4, page 1135; PF Vol.
26 No. 5, page 1385; PF Vol. 27 No. 1, page 1907; PF Vol. 27
No. 2, page 2281; PF Vol. 27 No. 4, page 2839; PF Vol. 27
No. 6, page 3374; PF Vol. 28 No. 2, page 554; PF Vol. 28 No.
4, page 1236; PF Vol. 28 No. 5, page 1542; PF Vol. 28 No. 6,
page 1953; PF Vol. 29 No. 1, page 266; PF Vol. 29 No. 2,
page 509; PF Vol. 29 No. 3, page 812; PF Vol. 29 No. 4, page
1262; PF Vol. 29 No. 5, page 1684; PF Vol. 29 No. 6, page
2057; PF Vol. 30 No. 1, page 317; PF Vol 30 No. 2, page 650.

EXCIPIENTS

Excipients, USP and NF Excipients, Listed by Category—See PF
Vol. 29 No. 4, page 1088; PF Vol. 29 No. 6, page 2008; PF
Vol. 30 No. 2, page 587.

GENERAL NOTICES AND REQUIREMENTS

‘‘Official’’ and ‘‘Official Articles’’—See PF Vol. 28 No. 1, page
88.

NF MONOGRAPHS

Acesulfame Potassium—See PF Vol. 30 No. 2, page 591.
Adipic Acid—See PF Vol. 30 No. 2, page 593.
Alfadex—See PF Vol. 30 No. 1, page 202.
Ammonio Methacrylate Copolymer Dispersion—See PF Vol. 29

No. 6, page 2011.
Ammonium Sulfate—See PF Vol. 29 No. 1, page 136.
L-Asparagine—See PF Vol. 30 No. 1, page 205.
Aspartame Acesulfame—See PF Vol. 29 No. 2, page 453.
Benzyl Alcohol—See PF Vol. 29 No. 5, page 1598.
Betadex—See PF Vol. 30 No. 2, page 595.
Butylparaben—See PF Vol. 29 No. 5, page 1598.
Calcium Silicate—See PF Vol. 30 No. 2, page 595.
Candelilla Wax—See PF Vol. 29 No. 1, page 138.
Caprylocaproyl Macrogolglycerides—See PF Vol. 29 No. 3, page

688.
Carbomer 910—See PF Vol. 29 No. 6, page 2013.
Carbomer Homopolymer—See PF Vol. 29 No. 6, page 2013.
Carboxymethylcellulose Calcium—See PF Vol. 23 No. 6, page

5063.
Low-Substituted Carboxymethylcellulose Sodium—See PF Vol.

29 No. 4, page 1095.
Carboxymethylcellulose Sodium Suspension—See PF Vol. 25 No.

3, page 8088.
Cellulose Acetate Butyrate—See PF Vol. 30 No. 2, page 597.
Cetrimonium Bromide—See PF Vol. 29 No. 1, page 139.
Cocoa Butter—See PF Vol. 30 No. 1, page 207.
Copovidone—See PF Vol. 29 No. 4, page 1097.
Corn Syrup—See PF Vol. 28 No. 2, page 403.
Corn Syrup Solids—See PF Vol. 28 No. 6, page 1894.
High Fructose Corn Syrup—See PF Vol. 28 No. 2, page 408.
Cottonseed Oil, Hydrogenated—See PF Vol. 29 No. 1, page 141.
Croscarmellose Sodium—See PF Vol. 23 No. 3, page 4007.
Crospovidone—See PF Vol. 24 No. 1, page 5482.
Dimethicone—See PF Vol. 29 No. 1, page 142.
Ethylparaben—See PF Vol. 29 No. 5, page 1599.
Galactose—See PF Vol. 30 No. 2, page 600.
Glyceryl Distearate—See PF Vol. 29 No. 2, page 464.
Glyceryl Monolinoleate—See PF Vol. 29 No. 2, page 466.
Glyceryl Monooleate—See PF Vol. 29 No. 2, page 468.
Guar Gum—See PF Vol. 29 No. 6, page 2017.
Hydrogenated Soybean Oil—See PF Vol. 28 No. 5, page 1631.
Hymetellose—See PF Vol. 29 No. 4, page 1100.
Hypromellose Acetate Succinate—See PF Vol. 29 No. 4, page

1102.
Lauroyl Macrogolglycerides—See PF Vol. 26 No. 2, page 456.
Linoleoyl Macrogolglycerides—See PF Vol. 29 No. 3, page 700.
Magnesium Stearate—See PF Vol. 29 No. 6, page 2018.
Maleic Acid—See PF Vol. 30 No. 2, page 602.
Maltose—See PF Vol. 29 No. 4, page 1113.
Methacrylic Acid Copolymer Dispersion—See PF Vol. 29 No. 6,

page 2018.
Methylparaben—See PF Vol. 29 No. 5 page 1599.
Mono- and Di-glycerides—See PF Vol. 29 No. 5, page 1600.
Nitrogen—See PF Vol. 30 No. 2, page 604.
Nitrogen 97 Percent—See PF Vol. 30 No. 2, page 605.
Oleoyl Macrogolglycerides—See PF Vol. 29 No. 3, page 701.
Compound Orange Spirit—See PF Vol. 28 No. 5, page 1466.
Phenolsulfonphthalein—See PF Vol. 29 No. 6, page 2018.
2-Phenoxyethanol—See PF Vol. 30 No. 1, page 207.
Poloxamer—See PF Vol. 29 No. 6, page 2020.
Polyoxyl Stearyl Ether—See PF Vol. 30 No. 2, page 605.
Propylene Glycol Monostearate—See PF Vol. 29 No. 2, page 479.
Propylparaben—See PF Vol. 29 No. 5, page 1600.
Sesame Oil—See PF Vol. 30 No. 2, page 608.
Sodium Cetostearyl Sulfate—See PF Vol. 29 No. 4, page 1122.
Sodium Stearyl Fumarate—See PF Vol. 30 No. 2, page 609.
Sodium Sulfite—See PF Vol. 30 No. 2, page 609.
Sodium Tartrate—See PF Vol. 30 No. 2, page 611.
Anhydrized Liquid Sorbitol—See PF Vol. 29 No. 4, page 1128.
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Sorbitol Solution—See PF Vol. 28 No. 3, page 787.
Modified Starch—See PF Vol. 29 No. 4, page 1132.
Pregelatinized Starch—See PF Vol. 29 No. 5, page 1600.
Pregelatinized Modified Starch—See PF Vol. 29 No. 4, page 1133.
Tapioca Starch—See PF Vol. 29 No. 4, page 1134.
Stearic Acid—See PF Vol. 29 No. 2, page 480.
Purified Stearic Acid—See PF Vol. 29 No. 3, page 706.
Stearoyl Macrogolglycerides—See PF Vol. 29 No. 4, page 2021.
Stearyl Alcohol—See PF Vol. 29 No. 6, page 2021.

Succinic Acid—See PF Vol. 30 No. 2, page 612.
Sunflower Oil—See PF Vol. 27 No. 4, page 2803.
Tobramycin Inhalation Solution—See PF Vol. 28 No. 3, page 789.
Tolu Balsam Syrup—See PF Vol. 28 No. 5, page 1467.
Tolu Balsam Tincture—See PF Vol. 28 No. 5, page 1468.
Tribasic Sodium Phosphate—See PF Vol. 29 No. 1, page 162.
Xanthan Gum—See PF Vol. 29 No. 6, page 2021.
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)]

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

USP Monographs
Acetohexamide—Packaging and storage 27 3 2501
Adenine—Packaging and storage 27 3 2504
Alcohol—Packaging and storage 27 3 2507
Dehydrated Alcohol—Packaging and storage 27 3 2507
Allopurinol—Packaging and storage 28 5 1386
Allyl Isothiocyanate—Packaging and storage 27 3 2509
Azithromycin—Preview (Assay) 27 6 3393
Barium Sulfate Paste—Title 25 4 8479
Dihydroergotamine Mesylate Nasal Solution (new)—Pre-
view

25 6 9078

Helium—Identification, Assay 28 4 1121
Hydrocodone Bitartrate—USP Reference standards 28 1 63
Indinavir Sulfate (new) 27 2 2165
Indinavir Sulfate Capsules (new)—Preview 26 6 1641
Molindone Hydrochloride Tablets—Preview (Dissolution) 24 1 5460
Nitrogen—Assay 28 4 1219
Nitrogen 97 Percent—Assay 28 4 1220
Nitrous Oxide—Identification, Assay 28 4 1169
{Oxybutynin Chloride—Related compounds 29 3 642
Potassium Chloride—Packaging and storage 29 4 1064
{Potassium Chloride Extended-Release Capsules—Label-
ing, Dissolution, Drug release

22 6 3043

Propofol (new)—Bacterial endotoxins 28 6 1854
Talc (entire submission) 29 1 157
Unithiol (new)—Preview 25 2 7752

Dietary Supplements Monographs
Powdered Hawthorn Leaf with Flower—Packaging and
storage

26 5 1362

Kava (new) 28 1 100
Powdered Kava (new) 28 1 104
Powdered Kava Extract (new) 28 3 815
Native Kava Extract (new) 28 3 817
Kava Capsules (new) 28 3 818
Kava Tablets (new) 28 3 820

USP General Test Chapters
h1i Injections—Labels and Labeling 28 6 1910
h11i USP Reference Standards
USP Indinavir RS
USP Kawain RS
USP Powdered Kava Extract RS

27
26
26

2
3
3

2268
793
793

h231i Heavy Metals—Harmonization 28 5 1570
h621i Chromatography—System Suitability 26 5 1370

USP General Information Chapters
h1141i Packaging, Storage, and Distribution of
Pharmacopeial Articles (new)

26 2 493

h1151i Pharmaceutical Dosage Forms—Stability 26 2 499
h1172i Photostability Testing (new)—Preview 26 2 384
h1175i Preformulation Guidelines (new)—Preview 26 6 1672
h1191i Stability Considerations in Dispensing Practice—
Introduction, Stability Studies in Manufacturing,
Responsibility of the Pharmacist, Labile Preparations

26 5 1378

Reagents, Indicators, and Solutions
Bromobimane (added) 25 2 7804
{Cesium Chloride (added) 29 6 2054
Potassium Permanganate, Tenth-Normal (0.1 N)—Erratum 29 1 266
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

Reference Tables
Container Specifications
Kava Capsules
Kava Tablets

26
26

3
3

836
836

Description and Relative Solubility
Indinavir
Starch (Preview)

27
21

2
5

2281
1243

{New cancellations in 30(3).
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)]

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

USP Monographs
Acetohexamide—Packaging and storage 27 3 2501
Adenine—Packaging and storage 27 3 2504
Alcohol—Packaging and storage 27 3 2507
Dehydrated Alcohol—Packaging and storage 27 3 2507
Allopurinol—Packaging and storage 28 5 1386
Allyl Isothiocyanate—Packaging and storage 27 3 2509
Azithromycin—Preview (Assay) 27 6 3393
Barium Sulfate Paste—Title 25 4 8479
Dihydroergotamine Mesylate Nasal Solution (new)—Pre-
view

25 6 9078

Helium—Identification, Assay 28 4 1121
Hydrocodone Bitartrate—USP Reference standards 28 1 63
Indinavir Sulfate (new) 27 2 2165
Indinavir Sulfate Capsules (new)—Preview 26 6 1641
Molindone Hydrochloride Tablets—Preview (Dissolution) 24 1 5460
Nitrogen—Assay 28 4 1219
Nitrogen 97 Percent—Assay 28 4 1220
Nitrous Oxide—Identification, Assay 28 4 1169
{Oxybutynin Chloride—Related compounds 29 3 642
Potassium Chloride—Packaging and storage 29 4 1064
{Potassium Chloride Extended-Release Capsules—Label-
ing, Dissolution, Drug release

22 6 3043

Propofol (new)—Bacterial endotoxins 28 6 1854
Talc (entire submission) 29 1 157
Unithiol (new)—Preview 25 2 7752

Dietary Supplements Monographs
Powdered Hawthorn Leaf with Flower—Packaging and
storage

26 5 1362

Kava (new) 28 1 100
Powdered Kava (new) 28 1 104
Powdered Kava Extract (new) 28 3 815
Native Kava Extract (new) 28 3 817
Kava Capsules (new) 28 3 818
Kava Tablets (new) 28 3 820

USP General Test Chapters
h1i Injections—Labels and Labeling 28 6 1910
h11i USP Reference Standards
USP Indinavir RS
USP Kawain RS
USP Powdered Kava Extract RS

27
26
26

2
3
3

2268
793
793

h231i Heavy Metals—Harmonization 28 5 1570
h621i Chromatography—System Suitability 26 5 1370

USP General Information Chapters
h1141i Packaging, Storage, and Distribution of
Pharmacopeial Articles (new)

26 2 493

h1151i Pharmaceutical Dosage Forms—Stability 26 2 499
h1172i Photostability Testing (new)—Preview 26 2 384
h1175i Preformulation Guidelines (new)—Preview 26 6 1672
h1191i Stability Considerations in Dispensing Practice—
Introduction, Stability Studies in Manufacturing,
Responsibility of the Pharmacist, Labile Preparations

26 5 1378

Reagents, Indicators, and Solutions
Bromobimane (added) 25 2 7804
{Cesium Chloride (added) 29 6 2054
Potassium Permanganate, Tenth-Normal (0.1 N)—Erratum 29 1 266
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

Reference Tables
Container Specifications
Kava Capsules
Kava Tablets

26
26

3
3

836
836

Description and Relative Solubility
Indinavir
Starch (Preview)

27
21

2
5

2281
1243

{New cancellations in 30(3).
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HARMONIZATION
This section contains monographs or chapters undergoing harmonization by the Pharmacopeial Discussion Group (PDG).

The PDG consists of the United States Pharmacopeia (USP), the European Pharmacopoeia (EP), and the Japanese Pharma-

copoeia (JP). The process of harmonization is composed of several steps (Stages).

Stage 1: Identification The PDG identifies items to be harmonized and designates a coordinating pharmacopeia for each

item. The PDG distributes the work by consensus among the three participating pharmacopeias. Harmonization may be car-

ried out retrospectively for existing monographs or chapters, or prospectively for new monographs or chapters.

Stage 2: Investigation The investigation process conducted by the coordinating pharmacopeia results in the preparation of

a Stage 3 draft monograph or chapter accompanied by a report giving the rationale for the proposal and including validation

data where appropriate. This report is based on input that comes from users, authorities, producers, associations, literature,

experts, and staff.

Stage 3: Proposal The Stage 3 draft is reviewed and commented on by the other two pharmacopeias. The coordinating

pharmacopeia reviews those comments, prepares a harmonized Stage 4 draft, and sends it to the other two participating

pharmacopeias.

Stage 4: Official Inquiry The Stage 4 draft is published in the Forum of each pharmacopeia. In PF, this stage appears as

OFFICIAL INQUIRY STAGE 4 in the Harmonization section. Each pharmacopeia analyzes the comments it receives and

submits the consolidated comments to the coordinating pharmacopeia, which then reviews those comments, prepares a har-

monized Stage 5A draft, and sends it to the other two participating pharmacopeias.

Stage 5: Consensus

A. Provisional

The Stage 5A draft is reviewed and commented on by the other two pharmacopeias. When consensus is reached, a

CONSENSUS STAGE 5B document is prepared by the coordinating pharmacopeia.

B. Final

The Stage 5B draft (consensus document) is sent by the coordinating pharmacopeia to the other two participating

pharmacopeias for final approval.

Stage 6: Adoption Each pharmacopeia incorporates the harmonized Stage 5B draft according to its own procedure.

Adopted items are published by the three pharmacopeias in their Supplements or, where applicable, in a new edition of their

Pharmacopeias.

Stage 7: Date of Implementation The pharmacopeias inform each other of the date of implementation in the particular

region.
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PHARMACOPEIAL PREVIEWS

This section contains potential revisions not yet targeted for official adoption. These may include drafts for new monographs

or chapters; drafts for standards that would require new or unusual technology; drafts for which more data are required; or

changes that would affect numerous monographs, thus having a broad impact on individual products. Readers should review

the drafts in this section and provide comments to the appropriate staff liaison whose name is cited in the Briefing (use the

Staff Directory to find the contact information).

Briefings Each Preview is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for the

revision. Other relevant information. (For example, if a chromatographic method is being used, column spe-

cifications and retention times for compounds of interest.) Finally, the Committee designation (see How To

Use PF), the name of the scientific staff liaison who handled this item, and the USP tracking correspondence

number, as shown in the example below:

(PA5: K. Russo) RTS—55678-1

Symbols No symbols are used in this section, as Previews are not yet targeted for official adoption.
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DIETARY SUPPLEMENTS—
MONOGRAPHS

BRIEFING

Cat’s Claw; Powdered Cat’s Claw; Powdered Cat’s Claw
Extract; Cat’s Claw Capsules; Cat’s Claw Tablets. Because
there are no existing USP monographs for these articles, the fol-
lowing new monographs are being previewed. There are two spe-
cies of South American Uncaria known as Cat’s Claw: U.
tomentosa and U. guianensis. Also, the bark from both the root
and the stem is commercially used, but due to conservational issues
the bark from the stem is recommended for commercial exploita-
tion. In addition, there are two chemotypes described in the litera-
ture: the pentacyclic alkaloid type and the tetracyclic alkaloid type.
(See Keplinger K., et al. Uncaria tomentosa (Willd.) DC. Ethno-
medicinal use and new pharmacological, toxicological and botani-
cal results. J Ethnopharmacol. 1998, 64(1), 23–34.) This
monograph refers to the stem bark from U. tomentosa, with predo-
minance of the pentacyclic alkaloid chemotype. The microscopic
description of the bark is based on the following articles: Lindorf,
H. Reconocimiento al microscopio de la corteza y el polvo farm-
acéutico de las ‘‘uñas de gato’’ (Uncaria guianensis y Uncaria to-
mentosa). Uncaria 2001: 85–91 (I Reunión Internacional del
género Uncaria ‘‘uña de gato,’’ Iquitos, Peru); and Gattuso M., et
al. Morphoanatomical studies of Uncaria tomentosa and Uncaria
guianensis bark and leaves. Phytomedicine, Vol. 11, 2004 (in
Press).* The procedure for determination of content of pentacyclic
alkaloids was based on the following article: Ganzera M., et. al.
Improved method for the determination of oxindole alkaloids in
Uncaria tomentosa by high performance liquid chromatography.
Planta Med. 2001, 67, 447–450. Data for the HPLC procedure
were obtained using a Luna C18 brand column containing packing
L1. Typical retention times are 9.5, 12.0, 14.0, 19.7, 20.0, and 26.8
minutes for speciophylline, uncarine F, mitraphylline, isomitra-
phylline, pteropodine, and isopetropodine, respectively.

(DSB: G. Giancaspro) RTS—33274-1

Add the following:

Cat’s Claw

» Cat’s Claw consists of the inner bark of the

stems of Uncaria tomentosa (Willd.) DC (Fam.

Rubiaceae). It contains not less than 0.3 percent

of pentacyclic oxindole alkaloids, calculated on

the dried basis, as the sum of speciophylline, un-

carine F, mitraphylline, isomitraphylline, pteropo-

dine, and isopteropodine.

Packaging and storage—Preserve in tight, light-resistant

containers, and store at room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the parts of the plant contained in the

article.

USP Reference standards h11i—USP Isopteropodine RS.

USP Powdered Cat’s Claw Extract RS.

Botanic characteristics—[NOTE—The pharmacopeial arti-

cle is constituted only by the stem inner bark of U. tomen-

tosa (Willd.) DC. Descriptions of other parts of the plant are

given to aid in the collection of the right species. Compli-

ance should be determined using the entire monograph

and not only the botanical description.]

Macroscopic—Cat’s Claw is a woody vine with a main

stem up to 20 cm in diameter and 30 m long. The branches

are obtusely quadrangular and generally puberulous. Sti-

pules in the buds are densely tomentose in the upper side

(difference with U. guianensis in which the stipules are

glabrous) with the hairs, often with curved tips, meshed to-

gether and with the longer hairs of the leaf helping to con-

nect the pair of stipules along the margins, but split when

older (difference with U. guianensis in which the stipules

separate early in the bud development). Thorns are straight

to sickle-shaped, not spirally twisted (difference with U.

guianensis), very pungent and woody, from 8 to 20 mm long

and 3 to 6 mm wide. When recently cut, the color of the in-

ner bark can be whitish gray, yellowish brown, or dark red,

with longitudinal fissures and persistent rhytidome. The in-

ternal part has a slightly dusty fibrous and laminar texture* Opinions from Prof. R. Laenger (Univ. Vienna, Austria); Prof. H.
Lindorf (Univ. Central de Venezuela); and Prof. M. Gattuso (Univ.
Nac. Rosario, Argentina) were also taken in consideration.
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with a characteristic ferruginous dust and an extremely as-

tringent taste. The terminal branches have a quadrangular

section and yellowish green internal medulla.

Microscopic—The periderm with cork (phellem) is con-

stituted by 6 to 8 rows of cells having walls evenly thick-

ened, a compressed phellogen [NOTE—The periderm and

phellogen should be absent in the pharmacopeial article],

and a phelloderm with 1 to 7 rows of sclereids. The second-

ary cortex with concentric rings of fibers are separated by

rings of parenchyma; rings of fibers are frequently inter-

rupted by radial rows of parenchyma cells (predominately

1 cell broad) or narrow medullary rays (few cells broad),

forming rectangular bundles of fibers in a regular network;

in longitudinal view the fibers appear with numerous con-

spicuous pits; calcium oxalate microcrystals (sand-like)

are abundant in the parenchyma, but usually absent as large

polyhedral crystals or in the form of styloids with bifurcated

endings, the latter forms typically present in the parenchyma

ofU. guianensis; a brown substance is dispersed in parench-

yma cells; starch is abundant, granules are solitary (circular

in outline, up to 10 mm in diameter) or compound (2 to 3

components up to 15 mm in diameter).

Identification—

A: Thin Layer Chromatographic Identification Test

h201i—

Test solution—Transfer about 1 g of the powdered Cat’s

Claw to a screw-capped centrifuge tube. Add 10 mL of

methanol, and sonicate for 5 minutes, shaking occasionally.

Heat the mixture in a water bath at 608 for 15 minutes, cool,

and filter. Apply 20 mL to the plate in bands that are 1 cm in

length.

Standard solution—Transfer about 100 mg of USP Pow-

dered Cat’s Claw Extract RS to a screw-capped centrifuge

tube. Add 10 mL of methanol, and sonicate for 5 minutes,

shaking occasionally. Heat in a water bath at 608 for 15 min-

utes, cool, and filter. Apply 20 mL to the plate in bands that

are 1 cm in length.

Developing solvent system—Prepare a solution of ethyl

acetate and hexane (95 : 5).

Spray reagent A—Dissolve 0.85 g of basic bismuth nitrate

in 10 mL of glacial acetic acid and 40 mL of water by heat-

ing. Filter if necessary (Solution A). Dissolve 8 g of potas-

sium iodide in 30 mL of water (Solution B). Mix Solution A

and Solution B (1 : 1) to obtain a stock solution. Dilute 1 mL

of the stock solution with 2 mL of glacial acetic acid and 10

mL of water.

Spray reagent B—Use a 10% solution of sodium nitrite in

water.

Procedure—Develop the chromatogram to a length of not

less than 12 cm, and dry the plate in a current of air. Exam-

ine the plates under short UV light: the chromatogram ob-

tained from the Test solution shows quenching zones that

correspond in RF value to those for speciophylline, uncarine

F, mitraphylline, isomitraphylline, pteropodine, and isopter-

opodine in the chromatogram obtained from the Standard

solution. Other quenching zones of varying intensities

may be observed in the chromatogram obtained from the

Test solution.

Spray the plate with Spray reagent A followed by Spray

reagent B, and examine the plate under daylight: the chro-

matogram obtained from the Test solution shows orange-

brown zones that correspond in color and RF value to those

for speciophylline, pteropodine, and isopteropodine in the

chromatogram obtained from the Standard solution. Other

colored zones of varying intensities may be observed in

the chromatogram obtained from the Test solution.

B: The chromatogram of the Test solution exhibits

peaks for speciophylline, uncarine F, mitraphylline, isomi-

traphylline, pteropodine, and isopteropodine at retention
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times that correspond to those in the chromatogram of Stan-

dard solution 1, as obtained in the test for Content of penta-

cyclic oxindole alkaloids and limit of tetracyclic oxindoles.

Microbial limits h2021i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

105 per g, the total combined molds and yeasts count does

not exceed 103 per g, and the enterobacterial count is not

more than 103 per g.

Loss on drying h731i—Dry it at 1058 for 2 hours: it loses

not more than 7.0%.

Foreign organic matter h561i: not more than 2.0%.

Total ash h561i: not more than 8.0%.

Acid-insoluble ash h561i: not more than 2.0%.

Pesticide residues h561i: meets the requirements.

Heavy metals, Method III h231i: not more than 20 mg

per g.

Content of pentacyclic oxindole alkaloids and limit of

tetracyclic oxindoles—

Solution A—Prepare a filtered and degassed 10 mM pH

7.0 phosphate buffer by mixing 6 mL of 1N sodium hydro-

xide, 10 mL of 1M monobasic potassium phosphate, and

sufficient water to make 1000 mL, and adjusting to a pH

of 7.0+ 0.1 by adding more of either solution.

Solution B—Use filtered and degassed acetonitrile.

Solution C—Prepare a filtered and degassed solution of

methanol and glacial acetic acid (99 : 1).

Mobile phase—Use variable mixtures of Solution A, Solu-

tion B, and Solution C as directed for Chromatographic sys-

tem. Make adjustments if necessary (see System Suitability

under Chromatography h621i).

Standard solution 1—Dissolve an accurately weighed

quantity of USP Powdered Cat’s Claw Extract RS in metha-

nol, shaking for 1 minute. Dilute with methanol to obtain a

solution having a known concentration of about 0.5 mg of

the labeled amount of total oxindole alkaloids per mL. Pass

through a filter having a 0.45-mm or finer porosity.

Standard solution 2—Dissolve an accurately weighed

quantity of USP Isopteropodine RS in methanol. Dilute

quantitatively, and stepwise if necessary, with methanol to

obtain a solution having a known concentration of about

0.1 mg per mL. Pass through a nylon filter having a 0.45-

mm or finer porosity.

Test solution—Accurately weigh approximately 750 mg

of ground Cat’s Claw, and place in a 10-mL centrifuge tube.

Sonicate with 2.5 mL of methanol for 10 minutes. Centri-

fuge, and transfer this solution to a 10-mL volumetric flask.

Repeat the above extraction three additional times combin-

ing the extracts in the 10-mL volumetric flask, and dilute

with methanol to volume. Transfer about 3 mL of the solu-

tion to a test tube containing 300 mg of polyamide powder,

and shake for 1 minute. Pass through a nylon filter having a

0.45-mm or finer porosity, discarding the first part of the fil-

trate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 245-nm detec-

tor and a 4.6-mm 6 10-cm column that contains end-

packed 3-mm packing L1. The flow rate is about 0.75 mL

per minute. The chromatograph is programmed as follows.
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Time

(minutes)

Solution A

(%)

Solution B

(%)

Solution C

(%) Elution

0–17 65 35 0 isocratic

17–22 65?50 35?50 0 linear gradient

22–28 50 50 0 isocratic

28–29 50?0 50?0 0?100 linear gradient

29–34 0 0 100 isocratic

34–39 0?65 0?35 100?0 linear gradient

39–49 65 35 0 equilibration

Inject into the chromatograph Standard solution 1, and re-

cord the peak responses as directed for Procedure: the chro-

matograms obtained are similar to the Reference

Chromatogram provided with the USP Powdered Cat’s

Claw Extract RS; the tailing factor for isopteropodine is

not more than 2.0; and the relative standard deviation for

replicate injections of Standard solution 1 is not more than

2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of Standard solution 1, Standard solution 2, and the Test

solution into the chromatograph, record the chromatograms,

and measure the areas of the analyte peaks. Identify the re-

tention times of the peaks corresponding to speciophylline,

uncarine F, mitraphylline, isomitraphylline, pteropodine,

and isopteropodine by comparison of the chromatogram

of Standard solution 1 with that obtained from the Refer-

ence Chromatogram. Separately calculate the percentages

of speciophylline, uncarine F, mitraphylline, isomitraphyl-

line, rhynchophyllin, isorhynchophyllin, pteropodine, and

isopteropodine in the portion of Cat’s Claw taken by the for-

mula:

(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Iso-

pteropodine RS in Standard solution 2; W is the weight, in

g, of Cat’s Claw taken to prepare the Test solution; rU is the

peak response for each relevant alkaloid obtained from the

Test solution; and rS is the peak response for isopteropodine

obtained from Standard solution 2. Calculate the content of

pentacyclic oxindole alkaloids by adding the percentages of

speciophylline, uncarine F, mitraphylline, isomitraphylline,

pteropodine, and isopteropodine. Calculate the content of

tetracyclic oxindole alkaloids by adding the individual per-

centages of rhynchophyllin and isorhynchophyllin: not

more than 0.05 percent of tetracyclic oxindole alkaloids is

found.

h11i USP Reference Standards

Add the following:

USP Isopteropodine RS.

Add the following:

USP Powdered Cat’s Claw Extract RS.

Pharmacopeial Forum
1074 PHARMACOPEIAL PREVIEWS Vol. 30(3) [May–June]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

P
ha

rm
ac
op

ei
al

P
re
vi
ew

s



BRIEFING

Powdered Cat’s Claw—See briefing under Cat’s Claw.

(DSB: G. Giancaspro) RTS—33274-4

Add the following:

Powdered Cat’s Claw

» Powdered Cat’s Claw is Cat’s Claw reduced to a

powder or very fine powder. It contains not less

than 0.3 percent of pentacyclic oxindole alkaloids,

calculated on the dried basis, as the sum of specio-

phylline, uncarine F, mitraphylline, isomitraphyl-

line, pteropodine, and isopteropodine.

Packaging and storage—Preserve in tight, light-resistant

containers, and store at room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the part of the plant from which the

article was derived.

USP Reference standards h11i—USP Isopteropodine RS.

USP Powdered Cat’s Claw Extract RS.

Botanic characteristics—Presence of fragments of cork

and suberized cells, with cell walls evenly thickened. Pre-

sence of phelloderm sclereids. Fragments of fibers crossed

by vascular rays are darkened due to the presence of sand-

like calcium oxalate microcrystals. Solitary or two- to three-

compound starch grains up to 15 mm in diameter. Absence

of styloids, typically present in U. guianensis.

Other requirements—It meets the requirements of the tests

for Identification, Microbial limits, Loss on drying, Total

ash, Acid-insoluble ash, Pesticide residues, Heavy metals,

and Content of pentacyclic oxindole alkaloids and limit of

tetracyclic oxindole alkaloids under Cat’s Claw.

BRIEFING

Powdered Cat’s Claw Extract—See briefing under Cat’s Claw.

(DSB: G. Giancaspro) RTS—33274-5

Add the following:

Powdered Cat’s Claw Extract

» Powdered Cat’s Claw Extract is prepared from

Cat’s Claw by extraction with hydroalcoholic

mixtures or other suitable solvents. The ratio of

plant material to extract is between 4 : 1 and

6 : 1. It contains not less than 90.0 percent and

not more than 110.0 percent of the labeled amount

of pentacyclic oxindole alkaloids, calculated on

the dried basis, as the sum of speciophylline, un-

carine F, mitraphylline, isomitraphylline, pteropo-

dine, and isopteropodine. It may contain suitable

added substances.

Packaging and storage—Preserve in tight, light-resistant

containers, and store at room temperature.
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Labeling—The label states the Latin binomial and, follow-

ing the official name, the part of the plant from which the

article was prepared. The label also indicates the content

of pentacyclic oxindole alkaloids, the extracting solvent or

solvent mixture used for preparation, and the ratio of the

starting crude plant material to Powdered Extract. It meets

the requirements for Labeling under Botanical Extracts

h565i.

USP Reference standards h11i—USP Isopteropodine RS.

USP Powdered Cat’s Claw Extract RS.

Identification—

A: Thin Layer Chromatographic Identification Test

h201i—

Standard solution, Developing solvent system, Spray re-

agent A, Spray reagent B, and Procedure—Proceed as direc-

ted for Thin-Layer Chromatographic Identification Test

h201i under Cat’s Claw.

Test solution—Shake a quantity of Powdered Extract,

equivalent to 25 mg of the labeled amount of pentacyclic

oxindole alkaloids, in 20 mL of methanol. Allow to stand

for 15 minutes before use.

B: The chromatogram of the Test solution exhibits

peaks for speciophylline, uncarine F, mitraphylline, isomi-

traphylline, pteropodine, and isopteropodine at retention

times that correspond to those in the chromatogram of Stan-

dard solution 1, as obtained in the test for Content of penta-

cyclic oxindole alkaloids and limit of tetracyclic oxindole

alkaloids. The sum of the peak area for the tetracyclic oxin-

dole alkaloids rhynchophylline and isorhynchophylline is

less than 25% of the total area detected for pentacyclic oxin-

dole alkaloids.

Microbial limits h2021i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

104 per g, the total combined molds and yeasts count does

not exceed 103 per g, and the enterobacterial count is not

more than 103 per g.

Loss on drying h731i—Dry 1g at 1058 for 2 hours: it loses

not more than 10.0% of its weight.

Heavy metals,Method II h231i: not more than 10 mg per

g.

Organic volatile impurities,Method VI h467i: meets the

requirements.

Content of pentacyclic oxindole alkaloids and limit of

tetracyclic oxindoles—

Solution A, Solution B, Solution C, Mobile phase, Stan-

dard solution 1, Standard solution 2, and Chromatographic

system—Proceed as directed in the test for Content of pen-

tacyclic oxindole alkaloids and limit of tetracyclic oxindoles

under Cat’s Claw.

Test solution—Transfer an accurately weighed quantity of

Powdered Extract, equivalent to about 5 mg of the labeled

content of pentacyclic oxindole alkaloids, to a 10-mL cen-

trifuge tube. Add 2.5 mL of methanol, and sonicate for 10

minutes. Centrifuge, and transfer the supernatant to a 10-mL

volumetric flask. Repeat the above extraction three addi-

tional times combining the extracts in the 10-mL volumetric

flask, and dilute with methanol to volume. Transfer about 3

mL of the solution to a test tube containing 300 mg of poly-

amide powder, and shake for 1 minute. Pass through a nylon

filter having a 0.45-mm or finer porosity, discarding the first

part of the filtrate. Centrifuge, or pass through a filter having

a 0.45-mm or finer porosity.
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Procedure—Proceed as directed in the test for Content

of pentacyclic oxindole alkaloids and limit of tetracyclic

oxindole alkaloids under Cat’s Claw. Separately calculate

the percentage of each relevant alkaloid in the portion of

Powdered Extract taken by the formula:

(C/W)(rU / rS),

in whichW is the weight, in g, of Powdered Extract taken to

prepare the Test solution; and the other terms are as defined

therein. Calculate the percentage of pentacyclic oxindole al-

kaloids in the Powdered Extract taken by adding the indivi-

dual percentages of speciophyl l ine , uncar ine F,

mitraphylline, isomitraphylline, pteropodine, and isoptero-

podine. Calculate the percentage of tetracyclic oxindole al-

kaloids in the Powdered Extract taken by adding the

individual percentages of rhynchophylline and isorhyncho-

phylline: not more than 25% of the labeled amount of pen-

tacyclic oxindole alkaloids is found.

Other requirements—It meets the requirements for Resi-

dual Solvents and Pesticide Residues under Botanical Ex-

tracts h565i.

BRIEFING

Cat’s Claw Capsules—See briefing under Cat’s Claw.

(DSB: G. Giancaspro) RTS—33274-2

Add the following:

Cat’s Claw Capsules

» Cat’s Claw Capsules contain Powdered Cat’s

Claw Extract. Capsules contain not less than

90.0 percent and not more than 110.0 percent of

the labeled amount of Powdered Extract, calcu-

lated as pentacyclic oxindole alkaloids.

Packaging and storage—Preserve in tight, light-resistant

containers, and store at room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the article from which the Capsules

were prepared. If prepared with Extract, the label also indi-

cates the quantity, in mg, of Extract per Capsule and the con-

tent, in mg, of pentacyclic oxindole alkaloids per 100 mg of

Powdered Extract.

USP Reference standards h11i—USP Isopteropodine RS.

USP Powdered Cat’s Claw Extract RS.

Identification—The chromatogram of the Test solution ex-

hibits peaks for speciophylline, uncarine F, mitraphylline,

isomitraphylline, pteropodine, and isopteropodine at reten-

tion times that correspond to those in the chromatogram of

Standard solution 1, as obtained in the test for Content of

pentacyclic oxindole alkaloids and limit of tetracyclic

oxindole alkaloids. The content of tetracyclic oxindole alka-

loids, calculated as the sum of rhynchophylline and is-

rhynchophylline, is not more than 25% of the labeled

amount of pentacyclic oxindole alkaloids.

Microbial limits h2021i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed
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104 per g, the total combined molds and yeasts count does

not exceed 103 per g, and the enterobacterial count is not

more than 103 per g.

Disintegration h2040i: meet the requirements for disinte-

gration of botanical dosage forms.

Weight variation h2091i: meet the requirements.

Content of pentacyclic oxindole alkaloids and limit of

tetracyclic oxindole alkaloids—

Solution A, Solution B, Solution C, Mobile phase, Stan-

dard solution 1, Standard solution 2, and Chromatographic

system—Proceed as directed in the test for Content of pen-

tacyclic oxindole alkaloids and limit of tetracyclic oxindole

alkaloids under Cat’s Claw..

Test solution—Weigh accurately the contents of not fewer

than 20 Capsules, and pulverize, using a mortar and pestle.

Transfer an accurately weighed quantity of the powder,

equivalent to 20 mg of the labeled amount of pentacyclic

oxindole alkaloids, to a 50-mL centrifuge tube. Sonicate

with 10 mL of methanol for 10 minutes. Centrifuge, and

transfer this solution to a 50-mL volumetric flask. Repeat

the above extraction three additional times combining the

extracts in the 50-mL volumetric flask, and dilute with

methanol to volume. Transfer about 3 mL of the solution

to a test tube containing 300 mg of polyamide powder,

and shake for 1 minute. Pass through a nylon filter having

a 0.45-mm or finer porosity, discarding the first part of the

filtrate.

Procedure—Proceed as directed in the test for Content of

pentacyclic oxindole alkaloids and limit of tetracyclic

oxindole alkaloids under Cat’s Claw. Calculate the content

of each relevant alkaloid, in mg, in the portion of Capsules

taken by the formula:

50C(rU / rS),

in which the terms are as defined therein. Calculate the con-

tent of total pentacyclic oxindole alkaloids by adding the in-

dividual contents of speciophyll ine, uncarine F,

mitraphylline, isomitraphylline, pteropodine, and isoptero-

podine. Calculate the content of tetracyclic oxindole alka-

loids by adding the individual contents of rhynchophylline

and isorhynchophylline: not more than 25% of the labeled

amount of pentacyclic oxindole alkaloids is found.

Container Specifications for Capsules and Tablets

Add the following:

Cat’s Claw Capsules T, LR

BRIEFING

Cat’s Claw Tablets—See briefing under Cat’s Claw.

(DSB: G. Giancaspro) RTS—33274-3

Add the following:

Cat’s Claw Tablets

» Cat’s Claw Tablets contain Powdered Cat’s

Claw Extract. Tablets contain not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of Powdered Extract, calculated as

pentacyclic oxindole alkaloids.
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Packaging and storage—Preserve in tight, light-resistant

containers, and store at room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the article from which Tablets were

prepared. The label also indicates the quantity, in mg, of

Powdered Extract per Tablet. Label Tablets to indicate the

content, in mg, of pentacyclic oxindole alkaloids per 100

mg of Powdered Extract.

USP Reference standards h11i—USP Isopteropodine RS.

USP Powdered Cat’s Claw Extract RS.

Identification—The chromatogram of the Test solution ex-

hibits peaks for speciophylline, uncarine F, mitraphylline,

isomitraphylline, pteropodine, and isopteropodine at reten-

tion times that correspond to those in the chromatogram of

Standard solution 1, as obtained in the test for Content of

pentacyclic oxindole alkaloids and limit of tetracyclic

oxindole alkaloids. The content of tetracyclic oxindole alka-

loids, calculated as the sum of rhynchophylline and is-

rhynchophylline, is not more than 25% of the labeled

amount of pentacyclic oxindole alkaloids.

Microbial limits h2021i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

104 per g, the total combined molds and yeasts count does

not exceed 103 per g, and the enterobacterial count is not

more than 103 per g.

Disintegration h2040i: meet the requirements for disin-

tegration of botanical dosage forms.

Weight variation h2091i: meet the requirements.

Content of pentacyclic oxindole alkaloids and limit of

tetracyclic oxindole alkaloids—

Solution A, Solution B, Solution C, Mobile phase, Stan-

dard solution 1, Standard solution 2, and Chromatographic

system—Proceed as directed in the test for Content of pen-

tacyclic oxindole alkaloids and limit of tetracyclic oxindole

alkaloids under Cat’s Claw.

Test solution—Weigh accurately not fewer than 20 Ta-

blets, and pulverize, using a mortar and pestle. Transfer an

accurately weighed quantity of the powder, equivalent to 20

mg of the labeled amount of pentacyclic oxindole alkaloids,

to a 50-mL centrifuge tube. Sonicate with 10 mL of metha-

nol for 10 minutes. Centrifuge, and transfer this solution to a

50-mL volumetric flask. Repeat the above extraction three

additional times combining the extracts in the 50-mL volu-

metric flask, and dilute with methanol to volume. Transfer

about 3 mL of the solution to a test tube containing 300 mg

of polyamide powder, and shake for 1 minute. Pass through

a nylon filter having a 0.45-mm or finer porosity, discarding

the first part of the filtrate.

Procedure—Proceed as directed in the test for Content of

pentacyclic oxindole alkaloids and limit of tetracyclic

oxindole alkaloids under Cat’s Claw. Calculate the content

of each relevant alkaloid, in mg, in the portion of Tablets

taken by the formula:

50C(rU / rS),

in which the terms are as defined therein. Calculate the con-

tent of total pentacyclic oxindole alkaloids by adding the in-

dividual contents of speciophylline, uncarine F, mitra-

phylline, isomitraphylline, pteropodine, and isopteropodine.
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Calculate the content of tetracyclic oxindole alkaloids by

adding the individual contents of rhynchophylline and iso-

rhynchophylline: not more than 25% of the labeled amount

of pentacyclic oxindole alkaloids is found.

Container Specifications for Capsules and Tablets

Add the following:

Cat’s Claw Tablets T, LR
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REVISION PROCESS

This section may contain the following:
� reports or statements of authoritative committees
� original research reports
� evaluations of new and existing pharmacopeial methods
� commentaries
� articles relevant to compendial issues

These items are published to stimulate discussion and continual review of Pharmacopeial standards. Generally, if an Expert

Committee publishes an article on which they are specifically seeking comment, this will be clearly stated in the article.

Readers may submit comments on issues raised in this section, but comment is not as critical as that for the In-Process

Revision and Pharmacopeial Previews sections. Readers interested in submitting comments should see Instructions to

Authors.
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Instructions to Authors

Contributions in the form of original research reports, evaluations of new and existing compendial methods, and other

commentaries and articles relevant to drug standards or to USP–NF revision will be considered for publication in the Phar-

macopeial Forum under the section Stimuli to the Revision Process. Manuscripts are received with the explicit understanding

that they have not been published previously and that they are not simultaneously under consideration by any other publica-

tion.

All manuscripts are subject to review by USP headquarters staff, Committee members, or qualified outside referees, and if

accepted for publication will be subject to editing by USP staff. Accepted manuscripts become the property of the USP

Convention, Inc., (USPC) and may not be published elsewhere without written permission from the USPC. Authors are also

responsible for obtaining permission for reprinting any illustrations that have been published elsewhere.

Abstract—Include an abstract of not more than 250 words stating the purpose and the results or conclusions of the article.

References—Consult a current copy of the Pharmacopeial Forum and the ACS Style Guide for assistance with reference

style.

Copyright—Copyright transfer documents will be sent to authors after manuscripts have been accepted for publication.

Contact Person—When submitting a manuscript, designate one author of the article as correspondent and include that

author’s full address, telephone number, fax number, and e-mail address.

Submission Instructions—Manuscripts must be submitted both as an electronic file and as a printed copy of the electronic

file. Submit the text in Microsoft1 Word or another current word-processing application. The preferred format for graphics

submitted electronically is tagged image file format (TIFF). Graphics that cannot be submitted electronically must be camera-

ready, of easily reproducible quality and size, and clearly labeled. Photocopies are not acceptable. Manuscripts submitted for

publication should be addressed to:

Pharmacopeial Forum

Executive Secretariat, USP

12601 Twinbrook Pkwy.

Rockville, MD 20852
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Pepsin and Pancreatin Performance in the Dissolution of Crosslinked
Gelatin Capsules from pH 1 to 8

Jean Gallery,* Jian-Hwa Han, and Chiramel Abraham

ABSTRACT The authors conducted a systematic study of the use of pepsin and pancreatin in dissolution of crosslinked gel-
atin capsules in order to understand the digestive performance ability of the enzymes across the pH range from 1 to 8. The
work presented here includes a description of the experimental design and controls, followed by actual dissolution profiles
obtained with pepsin from pH 1 to 6.8 and pancreatin from pH 4 to 8. The results generally agree with published activity
curves for the enzymes and bring into question the appropriateness of the recommended pancreatin level set forth in USP
h711i.

INTRODUCTION

Since the publication of the two-tier dissolution testing
stimuli article in 1998 (1) and its subsequent adoption in
USP h711i, there has been discussion in industry about
the enzyme and activity recommendations based on the
pH of the medium. Much of this discussion has been anec-
dotal, but published proteolytic activity curves for pepsin (1,
2) and pancreatin (trypsin and chymotrypsin components)
(1, 2) confirm that peak pepsin activity occurs around pH
2 and peak pancreatin activity appears around pH 8. Unfor-
tunately, the proteolytic activity of these enzymes in the pH
range of 5–6 is significantly less than the peak activity.

The intention of this study was to characterize the proteo-
lytic activity of pepsin and pancreatin through actual disso-
lution testing on crosslinked capsules across the pH range in
which a dissolution laboratory typically operates.

EXPERIMENTAL DESIGN AND CONTROLS

Experimental Design

Tier 1 and Tier 2 (Tier 1 + enzyme) dissolution profiles of
crosslinked gelatin capsules across the pH range of 1 to 8
have been collected according to the experimental plan out-
lined in Table 1. Dissolution profiles of six capsules were
collected at each test condition. Each profile presented
graphically in this article represents a mean of 6 capsules
tested. Crosslinking of substrate capsules was achieved by
treatment with formaldehyde vapor. The control capsules
were untreated.

Table 1. Experimental plan

Pepsin Pancreatin

Enzyme No Yes No Yes No Yes No Yes

pH Control Crosslinked Control Crosslinked

1 X X X X

4 X X X X X X X X

6 X X X X X X X X

6.8 X X X X X X X X

8 X X X X

Dissolution was performed in medium containing aque-
ous hydrochloric acid or phosphate buffers to achieve the
specified pH. The enzymes were added at the level recom-
mended in USP h711i. That is, pepsin was added to the me-
dium at not more than 750,000 units per liter, and pancreatin

was added at not more than 1750 units of proteolytic activity
per liter. Enzymes were freshly purchased from Sigma-Al-
drich, and the labeled activities (from certificates of analy-
sis) were used to determine the amount of enzyme to weigh
for the media preparations to provide the maximum allowed
activity levels. Each medium was prepared immediately be-
fore use to minimize potential autolysis and subsequent ac-
tivity loss over time.

* Correspondence should be addressed to Jean Gallery, Dissolution Center,
D-R4P4, Bldg. R1B, Abbott Laboratories, 1401 Sheridan Rd., North Chi-
cago, IL 60064-6249, USA; telephone 847.938.4950; e-mail jean.gallery@
abbott.com
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Substrate Capsules

The substrate capsules chosen for this study have a disso-
lution profile that is independent of pH across the range
studied (pH 1–8). The chosen substrate capsules are soft
gelatin capsules with a hydrophilic liquid fill (development
product at Abbott Laboratories). The dissolution profiles in
Figure 1 show that dissolution is rapid, and opening of the
gelatin shell dictates the release profile. Capsule opening is
faster at lower pH, but this is to be expected well below the
isoelectric point (pI) of the gelatin.

Fig.1. Substrate capsule dissolution profiles (untreated, Tier 1).

In addition, the untreated substrate capsule dissolution
profiles are not affected by the addition of pepsin or pan-
creatin, as shown in Figure 2.

Fig. 2. Substrate capsule dissolution profiles (untreated, Tier 2).

Induced Crosslinking

The goal of the induced crosslinking was to prepare cap-
sules that would not meet Q=80% in 30 minutes under Tier
1 conditions but would meet the requirement under Tier 2
conditions (with enzyme). Crosslinking was induced by
treatment with formaldehyde vapor in a manner similar to
a process previously published (6). The capsules were
placed on a tray inside a vacuum desiccator, and approxi-
mately 5 mL of formaldehyde was added to a separate dish
inside the chamber. A vacuum was pulled briefly to increase

the vapor pressure of the formaldehyde, and the flask was
left closed for a length of time for the crosslinking reaction
to occur.

Residual formaldehyde vapor will remain in the gelatin
shell and further crosslink the capsules after they are re-
moved from the reaction chamber. For this reason, it was
decided to standardize the exposure time so that capsules
could be prepared immediately before testing in the different
media. Figure 3 depicts the exposure selection process. The
profiles were generated in 0.1 N HCl medium with pepsin at
~750,000 units per liter.

Fig. 3. Aldehyde exposure study (0.1 N HCl Tier 1, Tier 2 with

pepsin).
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A 2-hour exposure time was insufficient to cause a Tier 1
failure. However, crosslinking induced by overnight expo-
sure (15.5 hours) was too severe for pepsin to overcome at
the USP activity level. A 4-hour exposure provided the de-
sired failure and allowed complete recovery with the diges-
tive enzyme. This aldehyde exposure time was used to
crosslink capsules for the study outlined in Table 1 above.
The Tier 1 and Tier 2 capsules for each test condition were
prepared and tested on the same day for direct comparabil-
ity. Figure 4 demonstrates the reproducibility of the 4-hour
crosslinking process for each experiment in Table 1.

Fig. 4. Tier 1 capsule profiles after 4 hours of aldehyde exposure

Figure 4 does show some variability in the degree of
crosslinking, which is to be expected. However, with the ex-
ception of the pH 1 curve, all other profiles show approxi-
mately 60% or less released at 30 minutes. Although the
higher solubility of gelatin at pH 1 again is apparent, the
profile does not meet Q of 80% at 30 minutes. There is no
trend among the pH 4 to pH 8 Tier 1 profiles. One can ob-
serve variability at the same pH on different days.

Results and Discussion

The Tier 1 and Tier 2 dissolution profiles of crosslinked
capsules were carried out as described in Table 1. The pro-
files obtained with pepsin are presented in Figure 5, and the
profiles obtained with pancreatin are presented in Figure 6.

The data in Figure 5 confirm the wide pH range of pub-
lished pepsin activity (2). The enzyme easily overcomes the
crosslinking at pH 4, where the profile is equivalent to the
uncrosslinked profile presented in Figure 1. The Tier 2 re-
lease in pH 1 is slightly reduced at 20 minutes compared to
the uncrosslinked profile; however the Q value of 80% is
easily met at 30 minutes. This agrees with the published ac-
tivity curve (2) that shows a somewhat lower activity at pH
1 than at pH 4. It is clear that pepsin begins to suffer activity
loss at pH 6. The chosen Q is met at 30 minutes, but the
release at 20 minutes is only ~40%. This indicates a delay
in capsule shell opening that could lead to a failure at 30
minutes for products that are not immediately solubilized.
Pepsin is unable to overcome the crosslinking at pH 6.8,
where the activity of the enzyme is greatly reduced.

The pancreatin data in Figure 6 are more surprising. The
lack of response at pH 4 is expected based on the published
activity curves (4, 5). However, the reduced ability to over-
come crosslinking from pH 6 to 8 was not expected. The
pancreatin activity at pH 8 was barely sufficient to bring
the 30-minute release value above 80%, which is shown
in part by the large standard deviation obtained (87�
14%). The Tier 2 profile at pH 6.8 is somewhat better than
at pH 8 insofar as all 6 capsules achieve complete release in
30 minutes. The activity at pH 6 is not sufficient to allow the
Q of 80% to be met at 30 minutes; however it is very close
(79%).

Pancreatin was not able to bring the profiles back to the
uncrosslinked appearance at any of the pH values studied.
Delayed capsule shell opening was observed at each pH.
Considering these capsules were crosslinked to the same ex-
tent as those in the pepsin portion of the study, it appears that
the pancreatin level allowed in General Chapter h711i is set
too low. This statement is supported by a confirmation of the
labeled activity of the lot of pancreatin used in the study.
The value determined by the monograph test was 98% of
the labeled amount of proteolytic activity from the vendor
certificate of analysis.
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Fig. 5. Demonstration of pepsin activity: Tier 1 and Tier 2 dissolution profiles of crosslinked capsules from pH 1 to 6.8.
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Fig. 6. Demonstration of pancreatin activity: Tier 1 and Tier 2 dissolution profiles of crosslinked capsules from pH 4 to 8.
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Further studies were performed to find the level of pan-
creatin that would bring the Tier 2 profiles back to the same
appearance as the uncrosslinked capsule profile. Figure 7
shows the profiles obtained at pH 8 (expected peak activity)
using the USP recommended pancreatin level of ~1750 ac-
tivity units/L, along with profiles obtained with 2�, 3�, and
5� levels of pancreatin.

Fig. 7. Dissolution profiles at pH 8 with multiple levels of pan-

creatin.

The profiles in Figure 7 indicate that a three-fold increase
in pancreatin is required to bring the profile back to an un-
crosslinked appearance. There is improvement at the two-
fold level; however the standard deviation is nearly 20%
at the 20-minute time point. At the 3� level, the standard
deviation at 20 minutes is ~2%.

CONCLUSION

The data presented in this study confirm that pepsin has a
wide pH range of useful digestion activity in the dissolution
of crosslinked capsules. The pH range of pancreatin activity
also agrees with published values. However, the level al-
lowed for dissolution testing according to USP General
Chapter h711i is insufficient when compared to the response
of pepsin on the same capsules. It has been determined that a

three-fold increase in pancreatin is required to achieve the
same level of digestion of crosslinked gelatin in the dissolu-
tion bath when compared to pepsin. The original study pub-
lished by the Gelatin Capsule Working Group (1) showed
that this level of pepsin was biologically relevant, but a rig-
orous study was not performed to match the activity of the
enzymes. Now that this systematic study has been per-
formed, USP is encouraged to consider formally revising
the recommended level of pancreatin proteolytic activity
in General Chapter h711i on Dissolution.

Significant delay in capsule shell opening can be very det-
rimental to products that are not immediately solubilized. If
the contents require a certain time to dissolve after the shell
is breached, then the profile could be delayed enough to
cause unnecessary failure. Because many products require
time to dissolve the drug inside of the capsule, matching
the pancreatin level to the biorelevant pepsin level will re-
move an unnecessary burden for industry.
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Significant Digits and Rounding

L. Torbeck*

ABSTRACT This stimuli article on significant digits and rounding has been prepared in response to a need identified by the
USP Biostatistics Expert Committee (BST). The clarification embodied in this text is intended as a preliminary presentation
and is envisioned as part of a larger guidance on the reporting of measurement results. This is meant to be the initial
presentation of material that may ultimately be included as a new general information chapter. The author is a member of
BST and has received input on the content of this article from other committee members. Readers are invited to submit
comments, suggested additions, changes, and revisions to the author.

INTRODUCTION

In response to a need identified by the Biostatistics Expert
Committee, this stimuli article on significant digits and
rounding has been developed as part of a larger effort ad-
dressing the reporting of measurement results. This sug-
gested approach is to be applied to all data collection
activities and to all results generated by analytical laboratory
testing or other means. Examples are provided.

The article clarifies and establishes standard practices for
the following activities:

� reporting raw results;
� calculating intermediate results;
� using tabled values and spreadsheets;
� calculating analytical determinations;
� documenting reportable results; and
� defining procedures for rounding and determining the

number of significant digits.
This approach also is recommended for application in

other areas, such as manufacturing, where procedures may
not currently exist. In some cases, this method may be
superceded by specific standard operating procedures or
monographs.

The procedures given here do not address analytical ac-
curacy, precision, uncertainty estimates, or the statistical
treatment of the results. The capability of an analytical
method to provide sufficient accuracy and precision should
be addressed during method development.

RESPONSIBLE PARTIES

Within each testing setting, individual analysts, techni-
cians, supervisors, group leaders, and reviewers are respon-
sible for performing calculations, documenting, reviewing,
and reporting results in accordance with the information gi-
ven here. Supervisors and managers are further responsible
for training and complying with this proposed procedure.
The Information Technology department (or equivalent),

in conjunction with analysts or users, is responsible for re-
commending computer software that is not incompatible
with this procedure.

The quality assurance department, quality control unit, or
equivalent is responsible for resolving issues not specifi-
cally covered by this method or issues that conflict with soft-
ware or external standards.

USEFUL DEFINITIONS

The definitions that follow are not universal; rather, these
definitions are for application in this suggested approach
and related documents. The goal is to promote uniformity
in the application of this suggested procedure.

Results may be numerical using the digits 0–9, or they
may be nonnumerical and may include words, colors, let-
ters, and other nonnumerical symbols as the output of the
instrument or the analytical method. Results may be as sim-
ple as a measurement with a ruler or as complex as NIR
spectra. When recording numerical results, use a decimal
point to separate any decimal fraction. If a value is less than
one, a zero will precede the decimal point.

Raw results are the results or values displayed, printed, or
manually recorded from a test method or an instrument.
They may be the signal or instrument responses from the
analyte or analytical property of interest that are captured,
measured, and recorded manually, stored, displayed, or
printed as a result of an analytical method or procedure. Ex-
amples include an absorbance value from a spectrophotom-
eter or a peak area time slice from a chromatography data
system. Note that in many instances the raw data accessible
to the analyst will have fewer significant digits than the raw
data used internally by the data-processing algorithms with-
in the instrument or system. For this reason small discrepan-
cies may arise when one compares internally generated
intermediate results or analytical determinations with those
calculated externally. Recognizing this is particularly im-
portant in validating software and/or verifying results gen-
erated during an audit.

* Correspondence should be addressed to Lynn Torbeck at Torbeck Associ-
ates, 2000 Dempster Plaza, Evanston, IL 60202; e-mail lynn@torbeck.org.
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Intermediate results are results or values derived from
raw results to be used to calculate an analytical determina-
tion or a reportable result. For example, an intermediate re-
sult might be the average of a number of spectroscopic
readings or the combination of individual peak areas from
a set of samples or sample aliquots.

Analytical determinations are the results of the analytical
measurement processes as described by the method and re-
corded in the laboratory notebook. They are calculated from
predetermined documented combinations of raw results,
metadata, tabled values, constants, and/or intermediate re-
sults. An analytical determination must contain no fewer
significant digits than required by the specification criteria.

A reportable result is the end result or value of the com-
plete measurement method and calculation procedure as
documented in the official analytical procedure. It is derived
from a predetermined number of analytical determinations
that reflect the performance of the analytical method. It must
be rounded to the same number of digits as in the specifica-
tion criteria. If during development the specification criteria
have not been defined, the reportable result should be
rounded to the number of digits determined by a scientific
consideration of the method precision and equipment char-
acteristics. The reportable result is the official value reported
out of the laboratory. Only the reportable result can be com-
pared to the specification criteria. This comparison deter-
mines whether a sample is out of specification. It is
possible to have more than one defined reportable result
for the same set of raw results, intermediate results, or ana-
lytical determinations. Each is completely and indepen-
dently defined and treated separately. For example, see
Chapter h905i Uniformity of Dosage Units.

Significant digits are the digits of a numerical result not
including the zeros needed to locate the decimal point or the
trailing zeros that function only as placeholders. Alterna-
tively, they include those digits of a number beginning with
the leftmost digit that is not zero and ending with the right-
most digit that is not zero or is a zero that is considered exact
and not just a placeholder. The use of scientific notation with
the correct number of significant digits is strongly recom-
mended to avoid confusion. Counted numbers have an infi-
nite number of significant digits. The word significant is
used here as a synonym for meaningful and does not imply
or relate to practical or statistical significance. See examples
below.

Rounding a result approximates the true result to the ap-
propriate number of significant digits according to the
rounding rules. Double rounding within a single calculation
to the final desired number of significant digits is never
done. See examples below.

A specification is a document containing references to
measurement and analytical test procedures and appropriate
acceptance or rejection criteria that are numerical limits,
ranges, nonnumerical results, or other criteria for the tests
described.

Manual Recording occurs when results are calculated or
documented by hand.

PROCEDURES

Reporting Raw Results

When raw results are not manually recorded before inter-
mediate calculations are done, then all available digits are
used. However, if raw results are manually recorded before
intermediate calculations are done, then record the raw re-
sults with at least two more additional digits than are re-
quired by the specification criteria.

Calculating Intermediate Results

If intermediate results are not manually recorded before
analytical determinations are found, then all available digits
are used and carried through the calculations. If intermediate
results are manually recorded before the analytical determi-
nation is calculated, then the intermediate results are re-
corded with at least the number of digits in the raw results.

It is preferable to record standard deviations to no less
than the same number of digits to the right of the decimal
as the values from which they are based, maintaining two
or more significant digits in these values.

Calculating Analytical Determinations

Analytical determinations are calculated using intermedi-
ate results and tabled values. They are then rounded and re-
corded to a predetermined number of digits consistent with
the calculations performed. This must be at least equal to the
specification criteria if such criteria exist.

If there are fewer significant digits in the analytical deter-
mination than called for by the specification criteria, a valid
determination cannot be made. In this case, the laboratory
manager should be consulted for corrective action. (Un-
rounded analytical determinations are considered intermedi-
ate results.) This may also result in more significant digits
than in the specification criteria. It is desirable to preserve
this information for future investigations and analysis.

Using Tabled Values and Spreadsheets

Tabled values from published scientific works or statisti-
cal tables are used with the number of significant digits as
shown. Trailing zeros are considered significant. If the value
is found while using a hand calculator or spreadsheet, then
all the digits available are used.

For ease of use, linear interpolation can be used to find
values between tabled values and used with the same num-
ber of digits as shown in the tabled values.

Published tables should be referenced. When there is a
choice, USP–NF, other compendia, publications from re-
cognized standards-setting organizations, or government
documents should be used and referenced.

Spreadsheets must not use the option of ‘‘precision as dis-
played’’ for any calculations.
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Rounding

Rounding is done by the five and up method. Unrounded
analytical determinations are considered intermediate re-
sults. Rounding is only done once in calculating a reportable
value from a data set, and it is always performed as the last
step of calculation.

Documenting Reportable Results

Reportable results are expressed by rounding the analyti-
cal determinations to the number of places that is in agree-
ment with the specification criteria, if such criteria exist.
This rounding is done before the comparison to the specifi-
cation criteria.

A reportable result is the result used for official reports
outside of the area generating the result. It is also the result
used for any statistical calculations and/or analysis outside
the area generating the result.

If specification criteria do not exist, the reportable result is
documented to the number of digits in the analytical deter-
mination. Criteria in specifications are significant to the last
digit shown. Reportable results are compared to the specifi-
cation criteria, and a conclusion is made. An analytical de-
termination may be used for more than one purpose. For
example, LOD may be an element in determining another
reportable value (perhaps a raw material assay) and also be-
come a reportable value itself. For the raw material, all
available significant digits are preserved and used to calcu-
late the raw material assay. For LOD, the analytical determi-
nation would be rounded to agree with the LOD
specification criteria and then reported.

Reportable results, by definition, cannot be averaged to-
gether in order to make quality assurance decisions affecting
the acceptance or rejection of product. If, after the disposi-
tion of the product has been decided and documented and a
single result is needed for a shipping Certificate of Analysis,
then reportable results may be averaged and recorded for the
Certificate of Analysis only.

Documenting Digits

Note that the limits or values in specification criteria are
fixed numbers and cannot be rounded off.

When one is rounding a sample size calculation, it is con-
servative and preferred to round any fraction up to the next
whole number.

When one is rounding degrees of freedom (df), it is con-
servative and preferred to round any fraction down to the
next whole number.

When rounding p values, round to three digits to the right
of the decimal.

Digits for ln(x) or log(x) are significant through the n-th
place after the decimal point when x has n significant digits
(ASTM E29).

The number of significant digits of �x or 10x is equal to the
place of the last significant digit in x after the decimal
(ASTM E29).

When changing units, keep the same number of signifi-
cant digits, as in this example: 361 mm = 36.1 cm =
0.361 m.

Positive values are rounded in the positive direction and
negative values are rounded in the negative direction. For
example, –1.689 if rounded to three significant digits is
–1.69, or –0.05 if rounded to one significant digit is –0.1.

Some tests may give negative results. If, when appropri-
ately rounded, the result is zero, the negative sign can be
dropped. Optionally, the laboratory manager may elect to
record � zeros for trending and monitoring purposes.

For data such as percent recovery that are centered around
100, the calculated results will be treated, for significant
digits purposes, as being at or above 100. Values below
100 will carry as many digits to the right of the decimal
as the values above 100. Generically, this applies to data
centered on a power of 10.

Optionally, and for reporting of results, when there are six
or more digits to the left of the decimal point, group the
digits in threes and separate with commas. Optionally, when
there are six or more digits to the right of the decimal point,
group the digits in threes and separate by spaces. This is for
convenience of reporting and not for analysis.

Examples

Rounding to Significant Digits
If a numerical result is determined to be 100.2, its true

value lies somewhere between 100.150 000?1 and
100.249 999?1, given the rounding rule below.

Examples of Significant Digits

Number Significant
Digits

Notes

102.4 4
102.44 5
0.00108 3

0.001 080 0 5 The trailing zeros are not
placeholders.

3.5 � 103 2
3.55 � 103 3
2800 � 50 2, 3, or 4 The trailing zeros may be

placeholders.
0.060 � 0.005 2 The trailing zero is not a

placeholder.
10 � 5 1 or 2

38 counted infinite

Counted numbers, references standards, official targets, and
standard conversions are assumed to have an infinite num-
ber of significant digits. For example, 38 as a count is con-
sidered to be 38.000 000 0?1. Similarly, 60 mg/mL as a
label claim is assumed to have an infinite number of signif-
icant digits. And 1 oz = 437.5 grains exactly. For the ratio of
two counted numbers, 100 / 3000 = 0.033 333 3?1; report
as many digits as needed for further calculations.
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Fundamental constants and irrational numbers such as e =
2.718 281 ..., �= 3.141 592 ...,

p
2 = 1.414 213 ..., and frac-

tions such as 1/6 = 0.666 666 6 ... are used with sufficient
digits to accommodate the other values in the calculation
and should not be the limit on the number of significant
digits in the result.

Employing the Five and Up Rounding Rule
For the number to be rounded, identify one digit to the

right of the last place that is in the specification criteria (lim-
it). If this digit is four or less, it is dropped and the preceding
digit is unchanged. If it is five or greater, it is dropped and
the preceding digit is increased by one.

Criteria Calculation Result

95.0 to 105.0 97.47 97.5
97.44 97.4
97.45 97.5

Double rounding within a single calculation to the final
desired number of significant digits is never permitted. Ex-
ample:

Calculation First round Second round

100.345 100.35 100.4 Incorrect
100.345 100.3 Correct

Rounding up for a sample size calculation:

Calculation Result

13.1 14
13.5 14
13.9 14

Rounding down for degrees of freedom (df) in a calcula-
tion:

Calculation Result

13.1 13
13.5 13
13.9 13

Rounding r from a calculation: Specification criteria:
r�0.999:

Calculation Result

0.99949 0.999
0.99950 1.000 [0.99950]
0.99988 1.000 [0.99988]

Report the analytical determination in brackets if the re-
portable result is 1.000; r is Pearson’s correlation coeffi-
cient. Same rule for r2, the coefficient of determination.

Rounding p values to three digits to the right of the dec-
imal:

Calculation Result

0.0494 0.049
0.0495 0.050

Rounding for logarithms:

Initial Calculation Result

ln(4.62) 1.5303947 1.530

The result is to three places after the decimal because the
number 4.62 has three significant digits.

Rounding for exponentials:

Initial Calculation Result

102.875 749.8942 750

The result is to three significant digits because the value
2.875 has three digits to the right of the decimal.

The rounding rule can be generalized. Following are de-
finitions by examples:

� Rounded to the nearest 0.01, 16.385 is 16.39.
� Rounded to the nearest 0.1, 13.95 is 14.0.
� Rounded to the nearest 0.2, 61.1 is 61.2.
� Rounded to the nearest 0.5, 8.61 is 8.5.
� Rounded to the nearest 10s, 8035 is 8040 with the last

zero a placeholder.
� Rounded to the nearest 50, 8035 is 8050 with the last

two zeros as placeholders.
Nonnumeric lists of acceptable categories are an analogy

to rounding numeric results. For example, color categories
could be defined as: white, off-white, light yellow, yellow,
dark yellow. Only these categories would be used to report
the results.
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Manually Recording Raw Results

As an example, a peak height is given as 8343.986 754 3.
It is known to have only six significant digits. The analyst
wishes to record a value in the laboratory notebook for ease
of future calculations that contain more digits than six but
fewer than the full number. It is appropriate to delete digits
beyond the significant digits to, for example, 8343.9868.
Optionally, all digits would be recorded and used.

The output of a digital meter is given as 0.956 734 576 3,
but it is known that the instrument has only six significant
digits. The value 0.956 734 58 could be manually recorded
after deleting digits beyond the eighth place to the right of
the decimal.

Calculations

UV Example:
Raw data as absorbances

Standard Ab 0.99021
Sample Ab1 0.92672
Sample Ab2 0.91594
Standard Weight 65.310 mg

Formula mg/mL = Sample Ab / Standard Ab � Standard Wt mg

Sample 1 mg/mL = 0.92672 / 0.99021 � 65.310 = 61.122 472 20
Sample 2 mg/mL = 0.91594 / 0.99021 � 65.310 = 60.411 469 69

The intermediate results are significant to at least five
digits. However, if the results are to be manually recorded
for further calculations, extra digits should be recorded.

Because 65.310 has five significant digits, and carrying
two extra digits, the intermediate results can be reduced to
seven digits as 61.12247 mg/mL and 60.41147 mg/mL.

The analytical determination is the average of the inter-
mediate results of the two samples: (61.12247 +
60.41147) / 2 = 60.766 97. This result, when rounded to five
significant digits, is 60.767 mg/mL.

The label claim is 60 mg/mL. The % label claim =
(60.767 mg/mL) / (60 mg/mL) = 101.27833, which, when
rounded to five significant digits, is 101.28%. This is the
analytical determination that is recorded in the laboratory
notebook. (Note that the label claim of 60 mg/mL is as-
sumed to have an infinite number of significant digits.)

The specification criterion is 98.0% to 102.0%. A repor-
table value at or above 100 must be reported with four sig-
nificant digits. Values below 100 are reported with the same
number of digits to right of the decimal as the values at or
above 100. In this example, the reportable value is 101.3%
(noting that 101.27833 was rounded, not the analytical de-
termination of 101.28 to avoid double rounding). Now com-
pared to the criteria, the result passes.

Averages and standard deviations:

%
100.8
100.1
99.9

101.0
99.6
99.5

On the
Calculator

Analytical Determination

Average: 100.15 100.2%
Std Dev: 0.622 093 241 0.622 093%
%RSD (not calculated because the Std Dev is already

in %)
Count 6 (Always report the sample size.)

Because there is no specification criterion, the reportable
value is the analytical determination.

Residue on Ignition Test:
Specification criterion: not more than (NMT) 0.1%
Calculator display is 0.045881 from the calculation of the

raw data.
This intermediate result could be recorded for further cal-

culation by dropping two digits as 0.0458 (herein assuming
two significant digits.)

The reportable result is found by rounding to agreement
with the criteria as 0.0%. The result passes.

Comparison to Criteria

Criteria and limits, when shown numerically, are signifi-
cant to the last digit shown. Upper and lower limits are in-
clusive. For example, limits of 95.0% to 105%.0 include the
values 95.0% and 105.0%, so that values of 95.0 or 105.0%
are a passing result.
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Criteria and limits are assumed to allow for variability in
raw materials, analytical testing, compounding, manufactur-
ing, and for increases and decreases due to product instabil-
ity. The reportable results as defined must meet the criteria
as written. Additional compensation, guard bands, or adjust-
ments for sources of variation are not permitted.

Analytical determinations with fewer significant digits or
fewer digits to the right of the decimal than the criteria are
inconclusive and may not be used to determine compliance
with the specification criteria. The laboratory manager must
resolve such issues, but the following summary table offers
examples for guidance.

Table 1. Summary examples

Compendial Requirement Analytical
Determination

Reportable Value Decision

Assay Limit �0.1% 0.04% 0.0% Conforms
Assay Limit �0.10% 0.04% 0.04% Conforms
Assay Limit �0.10% 0.1051% 0.11% Does not conform
Assay Limit �0.10% None detected Invalid, not a number Does not conform
Assay Limit �0.20% 0.1% Invalid, too few significant

digits
Does not conform

Assay Limit �0.1% –0.02% 0.0% Conforms
Assay Limit �0.5% –0.05% –0.1% Does not conform
Assay Limit �98.0% 97.96% 98.0% Conforms
Assay Limit �98.0% 97.94% 97.9% Does not conform
Assay Limit �98.0% 97.95% 98.0% Conforms
Limit Test �3 ppm 3.5 ppm 4 ppm Does not conform
Limit Test �3 ppm 3.4 ppm 3 ppm Conforms
Limit Test �3 ppm 2.8 ppm 3 ppm Conforms
NMT 2% 1.971% 2% Conforms
NMT 2% 2.499% 2% Conforms
NMT 2% 2.500% 3% Does not conform
98.0%–102.0% 97.950% 98.0% Conforms
98.0%–102.0% 102.049% 102.0% Conforms
98%–102% 97.500% 98% Conforms
98%–102% 102.499% 102% Conforms
r �0.999 r = 0.99949 r = 0.999 Conforms
r �0.999 r = 0.99950 r = 1.000

[0.99950]
Conforms

r �0.999 r = 0.99849 r = 0.998 Does not conform
Powder is white Off-white Off-white Does not conform
Liquid is clear Clear Clear Conforms
<3% 2.5% 3% Does not conform

SUMMARY

Readers are invited to submit comments, proposed addi-
tions, changes, and revisions. References and examples for
substantive changes are strongly suggested.
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NOMENCLATURE
This section includes supplements to the latest edition of the USP Dictionary of USAN and International Drug Names that

incorporate new United States Adopted Names (USAN) and revisions to existing Dictionary names. Also listed are Proposed

and Recommended International Nonproprietary Names (INN) when they have been announced by the World Health Orga-

nization.

Possible names suggested for use as USAN and INN are listed for public review and comment along with information on how

nonproprietary names are devised. In addition, readers may find articles relevant to current compendial nomenclature issues

that also occasionally report on related matters pertaining to USAN and INN.
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USP Dictionary of USAN and International Drug Names
2004 USP DICTIONARY SUPPLEMENT 1

IMPORTANT—Save this Supplement. This and all supplements appearing in PF are needed to keep the 2004 edition of the USP Dic-
tionary (USPD) up-to-date. The cumulative contents of the supplements to the current (2004) edition will be included in the next complete
edition of the Dictionary.

New United States Adopted Names (USAN)

The following are newly established United States Adopted Names (USAN). These names will not be listed cumulatively;

see preceding and succeeding numbers of PF for other new USAN to supplement the Dictionary main volume.

Ciluprevir [2004] (si loo pre’ veer). C40H50N6O8S. 774.93. (1)
Cyclopropa[e]pyrrolo[1,2-a][1,4]diazacyclopentadecine-
14a(5H)-carboxylic acid, 6-[[(cyclopentyloxy)carbonyl]ami-
no]-1,2,3,6,7,8,9,10,11,13a,14,15,16,16a-tetradecahydro-2-
[[7-methoxy-2-[2-[(1-methylethyl)amino]-4-thiazolyl]-4-qui-
nolinyl]oxy]-5,16-dioxo-, (2R,6S,12Z,13aS,14aR,16aS)-; (2)
(2R,6S,12Z,13aS,14aR,16aS)-6-[[(Cyclopentyloxy)carbony-
l]amino]-2-[[7-methoxy-2-[2-[(1-methylethyl)amino]thiazol-
4-yl]quinolin- 4-yl]oxy] -5,16-dioxo- 1,2,3,6,7,8,9,10,11,13a,
14,15,16,16a-tetradecahydrocyclopropa[e]pyrrolo[1,2-
a][1,4]diazacyclopentadecine-14a(5H)-carboxylic acid. CAS-
300832-84-2. Treatment of Hepatitis C infection. (Boehringer
Ingelheim GmbH, Germany) BILN 2061 ZW

Dextofisopam [2004] (dex toe fis’ oh pam). C22H26N2O4. 382.45.
(1) 5H-2,3-Benzodiazepine, 1-(3,4-dimethoxyphenyl)-5-
ethyl-7,8-dimethoxy-4-methyl-, (5R)-; (2) (þ)-(5R)-1-(3,4-
Dimethoxyphenyl)-5-ethyl-7,8-dimethoxy-4-methyl-5H-2,3-
benzodiazepine. CAS-82059-50-5. Treatment of irritable bo-
wel syndrome, Crohn’s disease; anti-anxiety, anti-stress. (No-
vasep) R-tofisopam

Ecopladib [2004] (ek oh pla’ dib). C39H33Cl3N2O5S. 748.11. (1)
Benzoic acid, 4-[2-[5-chloro-2-[2-[[[(3,4-dichlorophenyl)-
methyl]sulfonyl]amino]ethyl]-1-(diphenylmethyl)-1H-indol-
3-yl]ethoxy]-; (2) 4-[2-[5-Chloro-2-[2-[[(3,4-dichloroben-
zyl)sulfonyl]amino]ethyl]-1-(diphenylmethyl)-1H-indol-3-
yl]ethoxy]benzoic acid. CAS-381683-92-7. Treatment of pain
and symptomatic management of arthritis. (Wyeth) PLA-
725

Maropitant Citrate [2004] (mar oh pit’ ant). C32H40N2O.-
C6H8O7.H2O. 678.81. (1) 1-Azabicyclo[2.2.2]octan-3-amine,
N-[[5-(1,1-dimethylethyl)-2-methoxyphenyl]methyl]-2-(di-
phenylmethyl)-, (2S,3S)-, 2-hydroxy-1,2,3-propanetricarbox-
yla te (1 :1) , monohydra te ; (2) (2S ,3S ) -N - [5- (1 ,1-
Dimethylethyl)-2-methoxybenzyl]-2-(diphenylmethyl)-1-
azabicyclo[2.2.2]octan-3-amine 2-hydroxy-1,2,3-propanetri-
carboxylate (1:1), monohydrate. CAS-359875-09-5. Anti-
emetic. (Pfizer) CJ-11,972

Micafungin Sodium [2004] (mi ka fun’ gin). C56H70N9NaO23S.
1292.30. [Micafungin is INN.] (1) Pneumocandin A0, 1-
[(4R,5R)-4,5-dihydroxy-N2-[4-[5-[4-(pentyloxy)phenyl]-3-
isoxazolyl]benzoyl]-L-ornithine]-4-[(4S)-4-hydroxy-4-[4-hy-
droxy-3-(sulfooxy)phenyl]-L-threonine]-, monosodium salt;
(2) 5-[(1S,2S)-2-[(2R,6S,9S,11R,12R,14aS,15S,16S,20S,23-
S,25aS)-20-[(1R)-3-Amino-1-hydroxy-3-oxopropyl]-
2,11,12,15-tetrahydroxy-6-[(1R)-1-hydroxyethyl]-16-methyl-

5,8,14,19,22,25-hexaoxo-9-[[4-[5-[4-(pentyloxy)phenyl]i-
soxazol-3-yl]benzoyl]amino]tetracosahydro-1H-dipyrro-
lo[2,1-c:2’,1’-l][ 1, 4, 7, 10, 13, 16] hexaazacyclohenicosin-23-
yl]-1,2-dihydroxyethyl]-2-hydroxyphenyl sodium sulfate.
CAS-208538-73-2; CAS-235114-32-6 [micafungin]. Treat-
ment of Aspergillus and Candida fungal infections. Myca-
mine (Fujisawa) FK463

Netoglitazone [2004] (net oh glit’ a zone). C21H16FNO3S. 381.42.
(1) 2,4-Thiazolidinedione, 5-[[6-[(2-fluorophenyl)methoxy]-
2-naphthalenyl]methyl]-; (2) (5RS)-5-[[6-[(2-Fluorobenzy-
l)oxy]-2-naphthyl]methyl]thiazolidine-2,4-dione.CAS-
161600-01-7. INN. Antidiabetic; orally-administered insulin
action enhancer to lower the plasma glucose in patients with
non-insulin dependent diabetes mellitus (type 2). (Mitsubishi)
MCC 555; RWJ-241947

Pelitrexol [2004] (pel’ i trex ol). C20H25N5O6S. 463.51. (1) L-
Glutamic acid, N-[[5-[2-[(6S)-2-amino-1,4,5,6,7,8-hexahy-
dro-4-oxopyrido[2,3-d]pyrimidin-6-yl]ethyl]-4-methyl-2-
thienyl]carbonyl]-; (2) (2S)-2-[[[5-[2-[(6S)-2-Amino-4-oxo-
1,4,5,6,7,8-hexahydropyrido[2,3-d]pyrimidin-6-yl]ethyl]-4-
methylthiophen-2-yl]carbonyl]amino]pentanedioic acid.
CAS-446022-33-9. Antineoplastic (glycinamide ribonucleo-
tide formyltransferase (GARFT) inhibitor). (Agouron)
AG2037

Psyllium Hemicellulose [2004] (sil’ i yum). Hemicellulose. CAS-
9034-32-6. Laxation and cholesterol lowering. (Procter &
Gamble)

Ramelteon [2004] (ram el’ tee on). C16H21NO2. 259.35. (1) Pro-
panamide, N-[2-[(8S)-1,6,7,8-tetrahydro-2H-indeno[5,4-b]fu-
ran-8-yl]ethyl]-; (2) (–)-N-[2-([(8S)-1,6,7,8-Tetrahydro-2H-
indeno[5,4-b]furan-8-yl]ethyl]propanamide. CAS-196597-
26-9. Treatment of sleep disorders. (Takeda) TAK-375

Tanaproget [2004] (tan a pro’ jet). C16H15N3OS. 297.38. (1) 1H-
Pyrrole-2-carbonitrile, 5-(1,4-dihydro-4,4-dimethyl-2-thioxo-
2H-3,1-benzoxazin-6-yl)-1-methyl-; (2) 5-(4,4-Dimethyl-2-
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thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-1-methyl-1H-
pyrrole-2-carbonitrile. CAS-304853-42-7. Oral contracep-
tion; nonsteroidal ligand for the progesterone receptor.
(Wyeth) NSP-989

Teduglutide [2004] (te due’ gloo tide). C164H252N44O55S. 3752.00.
(1) ALX 0600 (2-glycine-1-33-glucagon-like peptide II (hu-
man)); (2) [2-Glycine]-1-33-glucagon-like peptide II (hu-

man). CAS-287714-30-1. Treatment of intestinal diseases
characterized by chemical or surgical damage of the intest-
inal epithelium such as Short Bowel Syndrome (SBS) or da-
mage to the intestinal epithelium due to disease (glucagon-
like peptide-2 (GLP-2) analog). (NPS) ALX 0600
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Suggested United States Adopted Names

The United States Adopted Names (USAN) program is the spe-
cifically organized effort in the United States directed to producing
simple and useful nonproprietary names for drugs while the drugs
are still in the investigational stages. The American Medical Asso-
ciation (AMA), the American Pharmaceutical Association
(APhA), and the United States Pharmacopeial Convention (USPC)
jointly sponsor the USAN program with representation from the
FDA.
Each U.S. Adopted Name is chosen with the expectation that it

will be suitable for prescribing and dispensing purposes and for
designation as the title of the monograph, should the article be re-
cognized in the official United States Pharmacopeia or National
Formulary. A measure of the prestige and recognition of the value
of the USAN program can be found in the following regulations
published by the Commissioner of Food and Drugs and the Secre-
tary of Health and Human Services in the Federal Register of Feb-
ruary 1988.

All who are concerned with the prescription, dispen-
sing, use, sale or manufacture of drugs may, in the
absence of the designation of an official name by
the FDA, rely on the current compendial name or
the U.S. Adopted Name (USAN) listed in this vol-
ume as being the established name in accordance
with the Federal Food, Drug, and Cosmetic Act.

A formal procedure1 is followed by the USAN Council in select-
ing an established name for a drug. The USAN Council Secretary
is also an ex officio member of the International Nonproprietary
Names (INN) Committee. USAN Guiding Principles are concor-
dant with World Health Organization (WHO) principles, and all

USANs for substances also named by the INN Committee are sys-
tematically processed through the INN Committee. This ensures
that, with very rare exceptions, USANs are identical to INNs and
available for world-wide use.

A suggestion for a USAN originates usually from a firm or an
individual who has developed a substance of potential therapeutic
utility to the point where there is a distinct possibility of its being
marketed in the United States of America. Occasionally, the initia-
tive is taken by the USAN Council in the form of a request to par-
ties interested in a substance for which a nonproprietary name
appears to be lacking.

Submissions to the USAN Council are expected to conform to
the established Guiding Principles2 and to be reasonably free from
conflict with other names, including both trademarks and non-
proprietary names. An effort is made to discourage the occasional,
undesirable practice of incorporating in trademarks the syllables
used in an established nonproprietary name, or syllables recom-
mended for USAN. Such trademarks may act as a bar to the sub-
sequent adoption of appropriate nonproprietary names for closely
related drugs.

The suggested nonproprietary names for the drugs described in
the following list are under consideration by the USAN Council.
The name(s) being considered for each drug substance, and the ap-
plicable category, are separated by double spacing from the
name(s) and category for the next listed drug substance. Where
two or more names are being considered for the same drug sub-
stance, the names are single-spaced, and the applicable category
term is written only once to the right of the single-spaced group
of names.

Any comments or protests should be addressed to Sandra Van
Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested USAN Category

Abacumab
Abbacumab
Agobacumab
Aribacumab
Raxibacumab

Treatment of anthrax infection

Abelacoxib
Gavacoxib
Mavacoxib
Xavacoxib
Zavacoxib

Treatment of pain, inflamma-
tion, and fever

Abubucol
Abucolide
Elsibucol
Lebucolimus
Libobucol
Lidabucol
Lobucolide
Resibucol

Prevention of chronic solid or-
gan transplant rejection; anti-
inflammatory, antioxidant, and
cholesterol-lowering properties

Acalcidiol
Acalcisecodiol
Becocalcidiol
Nobicalcidiol
Secocalcidiol

Treatment of psoriasis (vitamin
D analog)

Suggested USAN Category

Acallantide
Ecallantide
Epicallantide
Epicallide
Epicallintide
Epikallintide
Pacallantide

Treatment of hereditary an-
gioedema cardiopulmonary by-
pa s s ( p l a sma ka l l i k re i n
inhibitor)

Adisegid
Calisagen
Calisegid

Antiobesity

Afatacib
Afenatacib
Afenatastat
Fanatacib
Fapenatacib
Fapenetacib
Rafatacib
Rafenatacib
Rafutastat
Tratacib

Treatment of rheumatoid ar-
thritis

1 USP Dictionary of USAN and International Drug Names, Preface. 2 Ibid., Appendix VII.
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Suggested USAN Category

Afboximab
Afociximab
Afotuximab
Boxatuximab
Valiximab
Volociximab
Volotuximab

Anti-angiogenic agent to treat
solid tumors and age-related
macular degeneration

Afrexagliptin
Axagliptin
Cedagliptin
Cideptagliptin
Saxagliptin

Treatment of type 2 diabetes
mellitus and metabolic syn-
drome

Aglitazar
Avaglitazar
Cabaglitazar
Navaglitazar
Naveglitazar
Naviglitazar
Neloglitazar
Velaglitazar

Treatment of type 2 diabetes
and associated cardiovascular
indications

Alagebrax Chloride
Alagebrium Chloride
Alahebrax Chloride
Altagebrax Chloride
Atagebrax Chloride
Atagebraxe Chloride
Elagebrax Chloride
Elagebraxe Chloride

Treatment of cardiovascular
complications of aging, dia-
betes, and end-stage renal dis-
ease

Alaglumetad Hydrochloride
Eglumetad Alanine
Hydrochloride

Talaglumetad Hydrochloride
Xalaglumetad Hydrochloride

Treatment of anxiety and stress
disorders [metabotropic gluta-
mate (mGlu) agonist]

Alkarginine Acetate
Arloginine Acetate
Marginine Acetate
Monarginine Acetate
Targinine Acetate

Treatment of cardiogenic shock
complicating acute myocardial
infarction

Aloglustratide Hydrochloride
Canfosfamide Hydrochloride
Canglustrac Hydrochloride
Canglustrafos Hydrochloride
Canglustramide Hydrochloride
Canglustratide Hydrochloride

Antineoplastic activated by
gluathione S-transferase P1-1
[(GST) P1-1]

Alovindase
Hyaluronidase
Hyaluronidase (sheep testis)
Ovase
Ovinase
Ronovinase

Clearance of vitreous hemor-
rhage

Alsufatase
Alsulibase
Sultaminase
Sultamitase

Treatment of Maroteaux-Lamy
syndrome [Mucopolysacchari-
dosis (MPS) VI]

Suggested USAN Category

Anisotriasorb
Bemotrizine
Bisotrizine
Bisoxtrizine
Bisoxyzine
Triasorb

Topical sunscreen active ingre-
dient for OTC use

Anpocartilin Alfa
Anpomuctolin
Isbocartilin Alfa
Isbotuclin Alfa
Ismobuclin Alfa
Ismomultin Alfa

Treatment of rheumatoid ar-
thritis

Apilimumab
Balimumab
Palimumab
Peclimumab

Treatment of oncology disease
and HIV infection

Aprocitidim
Aptolactide Alfa
Lactoferrin Alfa
Lactofertide Alfa
Talactoferrin Alfa
Teractoferrin Alfa

Anti-infective; anti-inflamma-
tory; antineoplastic

Aptusugen
Captusugene (p53 adenovirus)
Contusugene (p53 adenovirus)
Oncotusugen

Treatment of refractory or lo-
cally recurrent cancer of the
head and neck

Artagoxoforb
Bariloxoforb
Barilubant
Eitagoxoforb
Etagolokib
Etagoloxan
Etagolubant
Etagolukib
Etalocib
Etalogib
Etalokib
Etalubloxan
Igolubant
Tagolubant

Antineoplastic

Atagabrin
Atugabrin
Elesiclogab
Iriquigab

Treatment of insomnia

Atamcimod Acetate
Binamcimod Acetate
Delamcimod Acetate
Delamgatide Acetate
Delmitide Acetate

Treatment of chemotherapy-in-
duced diarrhea (CID)

Atilmotide
Atilmotin
Atilmotrec
Atimotilin
Prozomotin
Tilemcitide
Zilmotisin

Motilin receptor agonist in-
tended for use in the stimula-
tion of gastrointestinal motility
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Suggested USAN Category

Avanafil
Tyanafil
Vatanafil
Vitanafil
Xyanafil

Treatment of erectile dysfunc-
tion

Batabulin Treatment of various advanced
refractory cancers (binds to b-
tubulin)

Becotecarin
Bectcarin
Effectecarin
Eftecarin
Nebetecarin
Neotecarin

Antineoplastic

Belocitabine
Revacitabine
Revcitavir
Tesacitabine
Tesrevir

Treatment of HIV-1 and HIV-2
infection

Bendamustine Hydrochloride Treatment of hematologic can-
cer with initial focus on non-
Hodgkin’s lymphoma

Bisatrizole
Bisoctrizole
Bistriazole
Bitrisorb
Microtriazol
Mirometrizole

Topical sunscreen active ingre-
dient for OTC use

Caremtorib
Carolistat
Casorolimus
Emtorolimus
Macitorstat
Macrociclistat
Mactinistat
Mactorolimus
Saticrolimus
Sirolimus Bidproate
Temsirolimus

Antineoplastic; cytostatic

Carperitide Treatment of decompensated
congestive heart failure

Carvedilol Phosphate Treatment of congestive heart
failure, left ventricular dysfunc-
tion following myocardial in-
farction, and management of
hypertension

Cefamersan Hydrochloride
Cefametsan Hydrochloride
Cefazom Hydrochloride
Cefazome Hydrochloride
Cefazomethine Hydrochloride
Cefazometine Hydrochloride
Cefozom Hydrochloride
Cefozome Hydrochloride

Broad-spectrum parenteral
antibiotic

Chlorsalbutrozate Sodium
Closalbuzate Sodium
Salchlorbutrozate Sodium
Salclobuzate Sodium

Oral absorption promoter

Suggested USAN Category

Cimtuzumab Ozogamicin
Cintuzumab Ozogamicin
Cituzumab Ozogamicin
Inotuzumab Ozogamicin
Intuzumab Ozogamicin
Tamatuzumab Ozogamicin

Treatment of cancer

Cinacalcet Treatment of hyperparathyroid-
ism and related disorders, such
as hypercalcemia

Closafupermin
Karyopermin
Megapermin
Rocafupermin
Tegafupermin
Tegafuplermin

Treatment of immune thrombo-
cytopenic purpura

Contafocon A
Disilfocon A
Disilofocon A
Roflufocon A
Roflusifocon A

Hydrophobic contact lens ma-
terial

Contafocon B
Roflufocon B

Hydrophobic contact lens ma-
terial

Contafocon C
Roflufocon C

Hydrophobic contact lens ma-
terial

Contafocon D
Roflufocon D

Hydrophobic contact lens ma-
terial

Contafocon E
Roflufocon E

Hydrophobic contact lens ma-
terial

Corstat Hydrochloride
Forodesine Hydrochloride
Polastat Hydrochloride
Senistat Hydrochloride
Zenstat Hydrochloride

Treatment of T-cell malignan-
cies such as acute lymphoblas-
t i c l e u k em i a (ALL ) a nd
cutaneous T-cell lymphoma
(CTCL)

Cortecorelin Acetate (human)
Cortecorelin Human Acetate
Corticorelin Acetate
Corticorelin Human Acetate

Treatment of symptoms asso-
ciated with pertumoral edema
in brain tumor patients

Cresatumomab Sudotox
Luratumomab Sudotox
Luratumomab 38-Sudotox
Mesotumomab Sudotox
Nesotumomab Sitotox

Cytotoxic agent to treat cancer

Cribavirin
Locarabine
Patarabine
Paribavirin
Pribavirin
Viramidine

Antiviral; (pro-drug of ribavir-
in USP-1974)

Deferamin
Deferatrimine
Deferitrin
Deferitrine
Triferamin

Treatment of patients with
chronic iron overload who re-
quire iron chelation therapy

Deferasirox Treatment of iron overload
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Suggested USAN Category

Dekincept Sudotox
Litredekincept Sudotox
Trekincept Sudotox
Trezdekincept Sudotox
Trezikincept Sudotox
Trezileukin 38Q-Sudotox

Antineoplastic

Dinamostat
Dynamostat
Falamostat
Oramostat
Talamostat
Toramostat
Valamostat

Anticancer; hematopoietic
stimulant

Enoxaparin Sodium Antithrombotic intended for use
in the treatment of deep vein
thrombosis; prophylaxis of is-
chemic complications of un-
stable angina and non-Q-wave
myocardial infarction, and
treatment of deep vein throm-
bosis

Eriforan
Eriquaran
Eritolforan
Eritolimod
Ipoforan
Lipoforan

Treatment of sepsis

Etemucret
Idroxicotrent

Treatment of dry eye (stimu-
lates glycoprotein secretion)

Ferric Ferrocyanide
Ferric Hexacyanoferrate (II)
Ferric Hexacyanoferrate III
Insoluble Prussian Blue
Prussian Blue
Prussian Blue Insoluble

Antidote indicated for the treat-
ment of patients with known or
suspected internal contamina-
tion with radioactive cesium
and/or radioactive or nonra-
dioactive thallium to increase
their rates of elimination

Gamoglitazar
Gamoglitazil
Soliglitazar
Soliglitazil
Soliglitia
Soliglitian
Soliglixian

Treatment of type 2 diabetes
mellitus

Inkinesib Mesylate
Iskinesib Mesylate
Ispinesib Mesylate
Kispinesib Mesylate
Tokinesib Mesylate
Tominesib Mesylate

Antineoplastic (kinesin inhibi-
tor)

Intadotin
Sintadotin
Synthadotin
Tasidotin

Treatment of patients with ad-
vanced refractory neoplasms

Suggested USAN Category

Ladostigil Tartrate Treatment of Alzheimer’s dis-
ease

Liopixen
Melopixen
Mentaberel
Peliberel
Pelopixen
Penapixen

Treatment of rheumatoid ar-
thritis

Liritrexate
Panatrexate
Piritrexate
Pralatrexate
Travitrexate

Treatment of patients with ma-
lignancies

Pagibaximab
Pediabacximab
Pilabaximab
Podobaximab

Prevention of staphylococcal
sepsis in premature infants

Panglitazar
Peliglitazar
Periglitazar
Puliglitazar

Treatment of type 2 diabetes
mellitus, mixed dyslipidemia,
atherosclerosis and metabolic
syndrome

Probucol Hemisuccinate
Resibucol
Succinbucol
Succinobucol
Succinprobucol
Sucinbucol
Tebucolide

Prevention of restenosis follow-
ing PCI and the progression of
atherosclerosis (antiprolifera-
tive; antioxidant with choles-
terol-lowering properties)

Procarogammadex
Pronagammadex
Sugammadex Sodium
Sunagammadex Sodium

Reversal agent for neuromus-
cular blocking agent

Ranofovir Mesylate
Remofovir Mesylate

Antiviral

Telithromycin Antimicrobial agent

Tesaglitazar Treatment of type 2 diabetes
mellitus and insulin resistance
syndrome

Vatalanib Treatment of tumors

Yttrium Y90 Epratuzumab-
DOTA

Yttrium Y90 Epratuzumab
Dotetate

Yttrium Y90 Epratuzumab
Dotetran

Yttrium Y90 Epratuzumab
Itraterate

Yttrium Y90 Epratuzumab
Itrateric

Yttrium Y90 Epratuzumab
Itratertan

Yttrium Y90 Epratuzumab
Itraxetan

A chelating agent used to con-
jugate radioisotope to mono-
clonal antibody in radio-
immunotherapy (RAIT) for
non-Hodgkin’s B-Cell lympho-
ma
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Suggested International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Health Organization (WHO). INNs for substances originat-
ing within the United States are applied for through the USAN
Council. INN and USAN Guiding Principles are concordant,
which assures that, with very few exceptions, INNs and USANs
are identical.
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-
ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event

that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.

The names for the drugs that are categorized in the following list
are under consideration for the selection of new Proposed Interna-
tional Nonproprietary Names. The name(s) being considered for
each drug substance, and the applicable category, are separated
by double spacing from the name(s) and category for the next
listed drug substance. Where two or more names are being consid-
ered for the same drug substance, the names are single-spaced, and
the applicable category term is written only once to the right of the
single-spaced group of names.

Any comments or protests should be addressed to Sandra Van
Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested INN Category

Acallantide
Ecallantide
Epicallantide
Pacallantide

Treatment of hereditary an-
gioedema; cardiopulmonary
bypass (plasma kallikrein in-
hibitor)

Activanil
Capsavanil
Davanil

Analgesic effect for postherpe-
tic neuralgia, diabetic neuro-
pathy, and osteoarthritis pain

Alagebrax Chloride
Alagebrium Chloride

Prevention and treatment of
cardiovascular complications
of aging, diabetes, and end-
stage renal disease; diabetic
multisymptom pathology (other
than cardiovascular) including
diabetic retinopathy, diabetic
nephropathy, diabetic neuropa-
thy, and diabetic ulcers

Alitropium Bromide
Almitripium Bromide
Amitropium Bromide
Aritropium Bromide

Treatment of chronic obstruc-
tive pulmonary disease; anti-
cholinergic agent

Ampomuctolin
Eftamuctolin
Isbomuctolin
Ismobuclin Alfa
Ismomultin Alfa

Treatment of rheumatoid ar-
thritis

Artemisone Treatment of malaria

Batabulin Sodium Antineoplastic

Bazatudin
Cyoctunidin
Pliditedin

Anticancer, antineoplastic, and
antitumoral agent

Beneconazole Broad spectrum antifungal
agent

Suggested INN Category

Benzacetylib
Benzadacib
Carbadeacetylib

Treatment of solid and hemato-
logic malignancies; inhibition
of histone deacetylase and con-
secutive hyperacetylation of
histones

Caniglitazar
Mesacanelion
Mesacanilir
Mesaglitazar
Mesircanelion
Mesirglitazar
Tesaglitazar

Treatment of type 2 diabetes
and insulin resistance syn-
drome

Ceftobasidril
Ceftobasitol
Ceftrobipirol
Ceftrotapirol

Broad spectrum antibiotic ac-
tive on multiresistant gram po-
sitive pathogens

Ceftobasidril Daloxate
Ceftobasitol Daloxate
Ceftrobipirol Daloxate
Ceftrotapirol Daloxate

Broad spectrum antibiotic ac-
tive on multiresistant gram po-
sitive pathogens

Cenadacad
Linadacad
Seladacad
Valadacad
Vonadacad
Zaladacad

Treatment of asthma and rhini-
tis

Cimabzumab
Cimazumab
Cimzumab

Immunotherapeutic agent to in-
hibit growth and spread of tu-
mors of epithelial cell origin

Cinacalcet
Cincalcept

Treatment of hyperthyroidism
and related disorders, such as
hypercalcemia

Clopinotan
Cloxazetan
Piclotan

Neuroprotective effect against
inschemic neuronal damage
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Suggested INN Category

Covitinib
Prolifinib
Selinib

Treatment of cancer

Dadenafil
Eudenafil
Kodanafil

Treatment of erectile dysfunc-
tion; PDE 5 inhibitor

Delamcimod Acetate
Delmitide Acetate

Treatment of chemotherapy-in-
duced diarrhea

Defentasiderex
Defenterazirex
Defenterazoben
Deferasirox
Deferazirex

Treatment of iron overload

Epoetin Lambda
Epoetin Sigma
Epoetin Theta

Antianemic

Flourocine
Flourocyanine
Tribocine

Fluorescence dye for use as a
diagnostic contrast agent in
optical tomography

Fluaquinimod
Fluquinimod

Anticancer; immunomodulat-
ing agent

Ilapezil
Ladopezil
Ladostigil
Lavopezil
Lavostigmine

Treatment of Alzheimer’s dis-
ease (inhibitor of MAO A and
B; inhibitor of acetylcholines-
terase; neuroprotectant

Suggested INN Category

Lactofertide Alfa
Talactoferrin Alfa
Teractoferrin Alfa

Anti-infective; anti-inflamma-
tory, antineoplastic

Linaprazan
Lioprazan
Taraprazan

Potassium-competitive acid
blocker

Luratumomab 38-Sudotox
Luratumomab Sudotox-38
Mesotumomab Sudotox

Cytotoxic agent to treat cancer

Navaglitazar
Naveglitazar
Naviglitazar
Neloglitazar

Treatment of type 2 diabetes
and associated cardiovascular
indications

Procarogammadex
Pronagammadex
Sugammadex
Sunagammadex

Reversal agent for neuromus-
cular blocking agents

Succinbucol
Succinobucol
Succinprobucol

Prevention of restinosis follow-
ing PCI and the progression of
atherosclerosis (antiprolifera-
tive; antioxidant with choles-
terol-lowering properties)

Talaglumetad Hydrochloride Treatment of anxiety and stress
disorders [metabotropic gluta-
mate (mGlu) agonist]

Trezileukin Sudotox-38Q
Trezileukin 38Q-Sudotox

Treatment of malignant glioma

Vatalanib Antineoplastic
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New Items at a Glance
See what’s new in USP Reference Standards. For your convenient

and quick reference, here’s a list of Reference Standards released

by USP over the past year.

This list is continuously updated with the newest Reference

Standards released within the past 12 months.

Cat.
No. Description

Curr.
Lot Price

1012939 Allantoin (200 mg) F0C169 $156

1048619 Benazepril Hydrochloride (125 mg) F0C250 $156

1048620 Benazepril Related Compound A
(15 mg)

F0C252 $487

1048630 Benazepril Related Compound B
(15 mg)

F0C256 $487

1048641 Benazepril Related Compound C
(50 mg)

F0C425 $487

1071439 Positive Bioreaction (3 strips; 10 cm x 1
cm)

F0D014 $325

1098118 Cefpiramide (300 mg) F0C203 $156

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 $520

1111001 Chlorhexidine (200 mg) F0C306 $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 $156

1111307 Chlorhexidine Related Compounds
(50 mg)

F0D017 $487

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1133547 Choline Chloride (200 mg) F0C058 $156

1140247 Clomipramine Hydrochloride (200 mg) F0C075 $156

1140349 Clonazepam Related Compound C
(25 mg)

F0C340 $487

1140393 Clonidine (200 mg) F0C401 $156

1140418 Clonidine Related Compound A
(25 mg)

F0C373 $487

1140429 Clonidine Related Compound B
(25 mg)

F0C403 $487

1148500 Copovidone (100 mg) F0C194 $156

1152701 Cyclandelate (200 mg) F0C384 $156

1171900 Desflurane (0.5 mL) F0C187 $156

1171910 Desflurane Related Compound A (0.1
mL)

F0C031 $487

1179708 Dextran 40 (50 mg) F0C247 $156

1179741 Dextran 70 (50 mg) F0C260 $156

1224959 Dolasetron Mesylate (200 mg) F0C319 $156

1224960 Dolasetron Mesylate Related
Compound A (25 mg)

F0C321 $487

1225419 Doxazosin Mesylate (200 mg) F0C079 $156

1231728 Powdered Echinacea Purpurea Extract
(1 g)

F0D018 $520

1231706 Powdered Echinacea Angustifolia
Extract (1 g)

F0D019 $520

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

1272204 Fludarabine Phosphate (300 mg) F0C374 $156

1273808 Flumazenil (200 mg) F0C305 $780

1279837 Fluoxetine Related Compound C
(15 mg)

F0C352 $487

1286060 Formononetin (50 mg) F0C196 $520

1287675 Gadoversetamide (200 mg) F0C172 $156

1287686 Gadoversetamide Related Compound A
(200 mg)

F0C173 $487

1288306 Ganciclovir (200 mg) F0C287 $364

1288317 Ganciclovir Related Compound A
(15 mg)

F0C288 $624

1294207 Glucosamine Hydrochloride (200 mg) F0C363 $156

Cat.
No. Description

Curr.
Lot Price

1305507 2E, 4E-Hexadienoic Acid
Isobutylamide (25 mg)

F0C353 $540

1315012 Hydrocodone Bitartrate Related
Compound A CII (70 mg)

F0C214 $513

1349014 Isoflurane Related Compound A (0.1
mL)

F0C232 $487

1349025 Isoflurane Related Compound B (0.1
mL)

F0C233 $487

1355709 Powdered Kava Extract (1 g) F0C161 $260

1355753 Kawain (200 mg) F0C160 $208

1356836 Lamivudine (200 mg) F0C361 $156

1370270 Loratadine (200 mg) F0C414 $260

1378012 Medroxyprogesterone Acetate Related
Compound A (25 mg)

F0C427 $500

1392454 Meropenem (300 mg) F0C201 $182

1396309 Metformin Hydrochloride (200 mg) F0C209 $182

1396310 Metformin Related Compound A
(50 mg)

F0C210 $487

1434011 Methylphenidate Hydrochloride
Erythro Isomer Solution CII (0.5 mL)

F0C368 $560

1441232 Metoprolol Related Compound A
(20 mg)

F0C343 $520

1441243 Metoprolol Related Compound B
(50 mg)

F0C377 $520

1441254 Metoprolol Related Compound C
(20 mg)

F0C344 $520

1441265 Metoprolol Related Compound D
(50 mg)

F0C378 $520

1441298 Metoprolol Succinate (200 mg) F0C415 $156

1445211 Mitoxantrone System Suitability
Mixture (0.3 mg)

F0D010 $500

1457469 Naratriptan Hydrochloride (125 mg) F0C360 $208

1478582 Ondansetron Hydrochloride (300 mg) F0C222 $208

1478593 Ondansetron Related Compound A
(50 mg)

F0C191 $487

1478618 Ondansetron Related Compound C
(50 mg)

F0C251 $487

1478629 Ondansetron Related Compound D
(50 mg)

F0C226 $487

1483301 Oxfendazole (200 mg) F0C128 $156

1491332 Paclitaxel (200 mg) F0C180 $1,508

1491343 Paclitaxel Related Compound A
(20 mg)

F0C179 $754

1491354 Paclitaxel Related Compound B
(20 mg)

F0C181 $754

1500251 Paroxetine Related Compound D
(15 mg)

F0C228 $487

1535020 Phenytoin Related Compound B
(50 mg)

F0C157 $487

1596807 Quinine Hydrochloride Dihydrate (1 g) F0C108 $156

1599500 Powdered Red Clover Extract (500 mg) F0C188 $260

1601102 Residual Solvent Mixture - Class 1
(1.2 mL/ampule; 3 ampules)

F0C407 $156

1601146 Residual Solvent Class 1 - Benzene
(1.2 mL/ampule; 3 ampules)

F0C408 $156

1601168 Residual Solvent Class 1 - Carbon
Tetrachloride (1.2 mL/ampule;
3 ampules)

F0C409 $156

1601180 Residual Solvent Class 1 - 1,2-
Dichloroethane (1.2 mL/ampule;
3 ampules)

F0C412 $156



Cat.
No. Description

Curr.
Lot Price

1601204 Residual Solvent Class 1 - 1,1-
Dichloroethene (1.2 mL/ampule;
3 ampules)

F0C411 $156

1601226 Residual Solvent Class 1 - 1,1,1-
Trichloroethane (1.2 mL/ampule;
3 ampules)

F0C410 $156

1604508 Rimantadine Hydrochloride (300 mg) F0C266 $156

1610090 Scopoletin (20 mg) F0C329 $156

1612540 Sevoflurane (1 mL) F0C219 $156

1612550 Sevoflurane Related Compound A (0.2
mL)

F0C261 $487

1617408 Sotalol Hydrochloride (300 mg) F0C234 $182

1617419 Sotalol Related Compound A (50 mg) F0C235 $487

1617420 Sotalol Related Compound B (50 mg) F0C236 $487

1617430 Sotalol Related Compound C (50 mg) F0C237 $487

1621507 Stearoyl Polyoxyglycerides (100 mg) F0C286 $156

1642154 Sumatriptan (50 mg) F0C220 $208

1642201 Sumatriptan Succinate (200 mg) F0C231 $208

1642212 Sumatriptan Succinate Related
Compound A (15 mg)

F0C221 $624

1642223 Sumatriptan Succinate Related
Compound C (50 mg)

F0C230 $624

Cat.
No. Description

Curr.
Lot Price

1643452 Terazosin Hydrochloride (200 mg) F0C244 $156

1643463 Terazosin Related Compound A
(50 mg)

F0C245 $487

1643474 Terazosin Related Compound B
(50 mg)

F0C218 $487

1643485 Terazosin Related Compound C
(25 mg)

F0C257 $487

1667290 Tiamulin Fumarate (250 mg) F0C327 $156

1667337 Tiamulin Related Compound A
(50 mg)

F0C328 $494

1708762 Valsartan (350 mg) F0C147 $156

1708773 Valsartan Related Compound A
(20 mg)

F0C215 $624

1708795 Valsartan Related Compound C
(10 mg)

F0C208 $624

1711155 Vecuronium Bromide (60 mg) F0C367 $156

1711461 Verteporfin (200 mg) F0C166 $156

1714506 Vinorelbine Tartrate (200 mg) F0C243 $156

1714528 Vinorelbine Related Compound A
(25 mg)

F0C242 $487

New Items at a Glance (Continued)



USING AND ORDERING USP REFERENCE STANDARDS

Official Reference Standards

USP Reference Standards are required for use in pharmacopeial

assays and tests in the official standards publication, the United

States Pharmacopeia–National Formulary (USP–NF). USP

Reference Standards help to ensure compliance with the official,

FDA-enforceable quality requirements in the USP–NF. The

Reference Standards also lend themselves to many other

applications, including measurements required to attain accurate

and reproducible results in modern chromatographic and

spectrophotometric methods.

Rigorous Testing and Quality Control

USP Reference Standards are selected for their high purity, critical

characteristics, and suitability for the intended purpose. Unless a

USP Reference Standard label states a specific potency or content,

the USP Reference Standard is taken as being 100% pure for the

USP purposes for which it is provided.

Heterogeneous substances, of natural origin, are also designated

‘‘Reference Standards’’ where needed. Usually these are the

counterparts of international standards.

USP Reference Standards are established through a process of

rigorous testing, evaluation, and quality control. They are

independently tested in three or more laboratories—USP, FDA, and

academic and industrial laboratories throughout the United States.

The Reference Standards are released under the authority of USP’s

Board of Trustees, on the recommendation of the USP Reference

Standards Expert Committee, which approves selection and

suitability of each lot.

Reference Standards Categories

USP offers more than 1,540 Reference Standards for

pharmaceuticals, excipients, and dietary supplements. On pages

13–52 of this catalog, you’ll find a full list of available USP and NF

Reference Standards, with information updated through Dec. 2003.

The list includes:
� Reference Standards required by the current official edition of

USP–NF.
� Reference Standards not required in the current USP–NF, but

for which sufficient demand remains.
� Reference Standards specified in the current edition of the

Food Chemicals Codex (FCC).

� Authentic Substances (AS)—highly purified samples of

chemicals, including substances of abuse, required by

analytical, clinical, pharmaceutical, and research laboratories.

The distribution of controlled substances is subject to the

regulations and licensing provisions of the Drug Enforcement

Administration (DEA) of the U.S. Department of Justice.

USP also collaborates with the World Health Organization in its

program to provide international biological standards and chemical

reference materials for antibiotics, biologicals, and

chemotherapeutic agents. Some USP Reference Standards are

standardized in terms of the corresponding international standards.

Proper Use of USP Reference Standards

USP Reference Standards are provided primarily for quality

control use in conducting the pharmacopeial assays and tests

described in the USP–NF. Neither Reference Standards nor

Authentic Substances are intended for use as drugs, dietary

supplements, or medical devices.

To serve its intended purpose, each USP Reference Standard must

be properly stored, handled, and used. Users of USP Reference

Standards should refer to General Chapter h11i in the USP–NF:

Listing and directions in USP–NF
� Refer to the list of revisions, additions, and deletions of

individual USP Reference Standards in USP 27–NF 22.

Individual USP or NF monographs specify the USP Reference

Standard(s) required for assay and test procedures. The USP

27–NF 22 General Test Chapter h11i USP Reference

Standards provides additional information and instructions for

proper use and storage. Note that if specific instructions for

use appearing on the label of a USP Reference Standard differ

from the instructions in Chapter h11i, the instructions on the

label take precedence.
� Consult the cumulative updates to Reference Standards

information provided in USP–NF Supplements and also in

USP–NF Interim Revision Announcements, which are

published in USP’s bimonthly journal, Pharmacopeial Forum.

Suitability for use
� The user must ascertain that the Reference Standards they are

using are an official lot.
� The user must determine the suitability of Reference

Standards for applications and uses not in the USP–NF.
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Storing
� Ensure that the USP Reference Standards are stored in their

original stoppered containers, according to any special label

directions, away from heat and humidity, and protected from

light.

Weighing
� Ensure that Reference Standard substances are accurately

weighed—taking due account of relatively large errors

potentially associated with weighing small masses—where it is

directed that a standard solution or a standard preparation be

prepared for a quantitative determination. See USP 27–NF 22

General Chapters h41i Weights and Balances and h31i
Volumetric Apparatus, and USP–NF General Notices, for

information regarding appropriate use of USP Reference

Standards.

Drying
� Use a clean and dry vessel, and not the original container, as

the drying vessel where a USP Reference Standard is required

to be dried before use.
� Make sure not to dry a specimen repeatedly at temperatures

above 25 degrees.
� Follow any special drying requirements specified on the

Reference Standards label or in specific sections of USP or NF

monographs (note that any specific instructions on the label or

in the monograph supersede the usual instructions in

Procedures under Tests and Assays in USP–NF General

Notices).
� Follow Method I under USP–NF General Chapter h921i Water

Determination where the titrimetric determination of water is

required at the time a Reference Standard is to be used.

Instrumental or microanalytical methods are acceptable for this

purpose. When using typical amounts, users must titrate about

50 mg of the Reference Standard with a fourfold dilution of the

reagent.

ORDERING USP REFERENCE STANDARDS

Four convenient ways to order

1. Phone: Call USP with your requirements: (800) 227-8772

from the U.S. or Canada and (301) 881-0666 from other

countries. Please note that DEA controlled substances cannot

be placed over the phone.

Hours of operation:

Monday–Friday

8:30AM–5:00PM

Fax: Fax your orders to (301) 816-8148.

Online: Order through the World Wide Web at

http://store.usp.org. Please note that DEA controlled

substances cannot be ordered online.

Mail: Send all mail orders to:

USP

Customer Service Department

12601 Twinbrook Parkway

Rockville, MD 20852, USA

Important Order/Policy Information

For fax and mail orders, please use the order form at the back of

this catalog. Official purchase orders on company letterhead may

also be used to order USP Reference Standards. The purchase

orders must have billing and shipping addresses and should

include the catalog number, the name of the official Reference

Standard, and the number of units ordered. Lot numbers need not

be specified on written purchase orders as USP only ships current

official lots. Confirmation orders may be sent and must clearly be

designated as such. The USP does not assume responsibility for

duplication of orders not clearly marked as confirmation orders.

Pricing

USP Reference Standards must be ordered in whole units. Please

note that one unit may include several individual containers.

Reference Standards unit prices included in the product listings

from pages 13–52 of this catalog are effective until December 31,

2004. Please note that prices and package sizes are subject to

change without notice.

No Returns or Exchanges

USP Reference Standards may not be returned or exchanged for

refund.

Quantity Discounts

A 5% discount is allowed for 5–24 units of any one Reference

Standard in a single order, and a 10% discount for 25 or more units

of any one Reference Standard in a single order. These discounts

are subject to change without notice.

Shipping
� Reference Standards orders can only be shipped to a street

address and not to P.O. boxes.

USING AND ORDERING USP REFERENCE STANDARDS

May–June 20046 Official USP Reference Standards Catalog

Search the latest USP Reference Standards e-catalog and order online at http://store.usp.org



� Orders to the U.S. and Ontario, Canada are shipped via air

courier of USP’s choice at a charge of $11 or via air courier of

the customer’s choice at an additional $25 charge.
� Non-controlled substance orders to Canadian provinces other

than Ontario are shipped via air courier of USP’s choice at a

charge of U.S. $70. Carriers of the customer’s choice incur an

additional $25 charge.
� Non-controlled substance orders to be shipped outside the U.S.

and Canada are accepted directly by USP only when customs

forms related to export are not required. They are shipped via

air courier of USP’s choice at a charge of U.S. $70. Carriers of

the customer’s choice incur an additional $25 charge.
� Shipping in cold pack can be done at customer request for an

extra charge of $25.
� Controlled substance orders to anywhere outside the U.S. are

shipped via air courier of USP’s choice with a charge of U.S.

$220.
� An additional shipping charge may be assessed for dangerous

goods shipments.
� An additional shipping charge of $75 will be assessed for rush/

same-day shipments.
� Customers may provide their shipping account numbers to

have shipping charged directly.

Payment
� Full payment in advance, in U.S. dollars, is required for all

U.S. orders unless open account status has been granted by

USP’s Finance Department. To apply for open account status,

an application can be requested by calling (301) 816-8177.
� Full payment in advance, in U.S. dollars, is required for all

non-U.S. orders.
� Payment may be made by check, money orders, credit cards

(VISA, MasterCard, American Express), and electronic wire

transfer (please call (301) 816-8177 to get bank information

for wire transfers). The customer is responsible for any bank

fees and must include it in the payment. The customer is also

responsible for any other fees such as customs duties, taxes, or

tariffs.

List Chemicals

The following Reference Standards are ‘‘List Chemicals’’:

Dihydroergotamine Mesylate
*Ephedrine Sulfate

Ergonovine Maleate

Ergotamine Tartrate

Methylergonovine Maleate

Phenylpropanolamine Bitartrate

Phenylpropanolamine HCl

Pseudoephedrine HCl

Pseudoephedrine Sulfate

An organization in the United States seeking to purchase a List

Chemical Reference Standard for resale to another customer must

have a DEA registration (either a controlled substance or List

Chemical registration). If an organization in the United States is

purchasing the List Chemical Reference Standard for its own

analytical use, it must provide USP with a letter on company

letterhead describing the reason for the purchase.

CONTROLLED DRUG SUBSTANCE ORDER

DEA Requirements (U.S. Orders)

For all orders for controlled drug substances—regulated by the

U.S. Drug Enforcement Administration (DEA)—to be shipped

within the U.S., a copy of the customer’s current DEA Registration

Certificate must be on file with USP. To order Schedule I and II

standards, customers must submit, with their order forms or

purchase orders, a DEA Form 222-C, properly completed. In

addition, customers ordering DEA Schedules III and IV must

provide appropriate DEA registration numbers for those schedules

on their order forms or purchase orders.

DEA Requirements (International Orders)

For all international controlled drug substance orders, please

contact Julie Smith at (301) 816-8164 or foreigncontrols@

usp.org.

All orders for controlled drug substances-regulated by the U.S.

Drug Enforcement Administration (DEA)-to be shipped outside

the U.S. must be accompanied by:

1. Full payment.

2. An import permit (in English or with an English translation

attached) valid at least 6 months from the date of its receipt by

USP Customer Service.

3. A statement of non-reexport and use for medical or scientific

purposes (in English or with an English translation attached).

4. Purchase Order or Price Quote given by USP.

* Shipping this list chemical internationally requires a 15-day
waiting period, but does not require an import permit.

USING AND ORDERING USP REFERENCE STANDARDS
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On receiving the order, USP takes 2-3 business days to:
� Review all documents to make sure they are adequate and

appropriate.
� Complete and legally approve the required DEA forms.
� Forward the forms to the DEA office to obtain the necessary

Export Permits.

USP cannot ship items without an Export Permit. While it typically

takes 6–10 weeks to get the permit from the DEA, USP has no

control over the time in which permits are issued. On receiving the

Export Permit, USP completes processing of the order in 1–3 days

and ships out the materials through its freight forwarder.

Controlled substances (CI, CII, CIII, CIV, CV) and List Chemicals

shipped to an international address, including Canada, add $25 per

unit.

For controlled substance orders to be shipped to Mexico, in

addition to the DEA processing period, an additional week is

required to obtain a certificate from the Mexican Embassy,

authorizing the shipment to enter the country. Customers will pay

an additional $114 to cover the fee charged by the Mexican

Embassy per import permit.

Back Orders

USP will ship a back-ordered item if that item becomes available

within 30 days of the date the order is placed if there is a valid

open P.O. or payment for the item. If the order is more than 30

days old when the item becomes available, the customer will

receive a Notice of Availability (NOA), indicating that the item is

available. Such items will be shipped only after USP receives

written authorization by the customer. The order will be canceled if

the Reference Standard does not become available within six

months of the original order. NOAs not replied to within 45 days

of generation will be cancelled, and the customer account will be

credited appropriately.

Customers may send confirmation orders for back-ordered

Reference Standards that subsequently become available. They

must clearly designate the confirmation orders as such—USP is

not responsible for duplication of orders not clearly designated.
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HOW TO READ PRODUCT LISTINGS

Column 1 (Catalog Number): Catalog number currently assigned

to each Reference Standard and Authentic Substance. Please

include this number in your orders.

Column 2 (Description): Product description as designated in

USP–NF, the product label, and / or the Drug Enforcement

Administration Control Schedule, as applicable. The quantity of

material per container follows the name in parentheses (all

materials are in single containers unless otherwise specified).

Column 3 (Current Lot): Current lot designation of each official

item being distributed as of the date of this catalog. If the current

lot is blank, the item is not in distribution.

Column 4 (Change Code): Codes that identify any change in

USP Reference Standards status or information since the

Jan./Feb. 2004, official Catalog. Code interpretations are as

follows:

Change

Code

Interpretation

1 New Reference Standard

2 New lot

3 Change in package size or description

4 Correction of typographical error

5 New catalog number—use for all orders

6 Previous lot no longer official; only

current lot to be used

7 Valid use date of previous lot extended

8 Change in catalog number and / or name,

see cross-reference section

9 Discontinued

Column 5 (Previous Lot/Valid Use Date): Identifies lots no

longer being distributed. The indicated month and in parenthesis

indicates the date (last day of the month) through which that lot

was valid as an official USP Reference Standard. (e.g. ‘‘F-1 (06/

00)’’ means lot F-1 is no longer being distributed, but was

considered official through June 30, 2000.)

Column 6 (CAS Number)*: Chemical Abstracts Service number,

when available, for USP Reference Standards and Authentic

Substances. In case of mixtures, typically, the CAS number of the

analyte of interest is listed.

Column 7 (Price) lists the price of the reference standard.

* CAS numbers are provided for informational purposes only and
their listing in the USP Reference Standards Catalog does not
indicate official designation of any CAS number to a salt, isomer,
hydration state, or other chemical form of any specific Reference
Standard or Authentic Substance.
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Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1048641 Benazepril Related Compound C (50 mg) ((3S)-3-[[(1S)-1-carboxy-3-

phenylpropyl]amino-2,3,4,5-tetrahydro-2-oxo-1H-1-benazepine]-1-acetic

acid)

F0C425 1 [86541-78-8] $487

1071439 Positive Bioreaction (3 strips; 10 cm x 1 cm) F0D014 1 n/f $325

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 1 [91722-47-3] $520

1111307 Chlorhexidine Related Compounds (50 mg) F0D017 1 n/f $487

1115545 Chlorogenic Acid (50 mg) F0C420 1 [327-97-9] $156

1140429 Clonidine Related Compound B (25 mg) (2-[(E)-2,6-Dichlorophenylimi-

no]-1-(1-{2-[(E)-2,6-dichlorophenylimino]-imidazolidin-1-yl}-ethyl)-imida-

zolidine)

F0C403 1 n/f $487

1231728 Powdered Echinacea Purpurea Extract (1 g) F0D018 1 [90028-20-9] $520

1231706 Powdered Echinacea Angustifolia Extract (1 g) F0D019 1 [84696-11-7] $520

1305507 2E, 4E-Hexadienoic Acid Isobutylamide (25 mg) F0C353 1 [82240-09-3] $540

1378012 Medroxyprogesterone Acetate Related Compound A (25 mg) (4,5-beta-

Dihydromedroxyprogesterone acetate)

F0C427 1 n/f $500

1434011 Methylphenidate Hydrochloride Erythro Isomer Solution CII (0.5 mL) F0C368 1 n/f $560

1441298 Metoprolol Succinate (200 mg) F0C415 1 [98418-47-4] $156

1445211 Mitoxantrone System Suitability Mixture (0.3 mg) F0D010 1 n/f $500

1457469 Naratriptan Hydrochloride (125 mg) F0C360 1 [143388-64-1] $208

1601102 Residual Solvent Mixture - Class 1 (1.2 mL/ampule; 3 ampules) F0C407 1 n/f $156

1601146 Residual Solvent Class 1 - Benzene (1.2 mL/ampule; 3 ampules) F0C408 1 n/f $156

1601168 Residual Solvent Class 1 - Carbon Tetrachloride (1.2 mL/ampule;

3 ampules)

F0C409 1 n/f $156

1601180 Residual Solvent Class 1 - 1,2-Dichloroethane (1.2 mL/ampule; 3 am-

pules)

F0C412 1 n/f $156

1601204 Residual Solvent Class 1 - 1,1-Dichloroethene (1.2 mL/ampule; 3 am-

pules)

F0C411 1 n/f $156

1601226 Residual Solvent Class 1 - 1,1,1-Trichloroethane (1.2 mL/ampule;

3 ampules)

F0C410 1 n/f $156

1708762 Valsartan (350 mg) F0C147 1 [137862-53-4] $156

1012123 Adenosine (200 mg) G0C295 2 F1B058 (01/05)

F (04/03)

[58-61-7] $156

1013002 Allopurinol (250 mg) J0C186 2 I-1 (01/05)

I (07/02)

[315-30-0] $156

1032007 Amphotericin B (125 mg) J3C246 2 J-2 (01/05)

J-1 (07/02)

[1397-89-3] $124

1044403 Atenolol (200 mg) H1C320 2 H (01/05)

G (08/01)

[29122-68-7] $156

1054000 Benzocaine (500 mg) J0C130 2 I (12/04) [94-09-7] $156

1097104 Cefadroxil (125 mg) I1B319 2 I (01/05)

H (04/99)

[66592-87-8] $124

1097909 Cefotaxime Sodium (250 mg) J0C189 2 I (11/04) [64485-93-4] $124

1129007 Chlortetracycline Hydrochloride (200 mg) K0C185 2 J-1 (12/04)

J (02/02)

[64-72-2] $156

1134335 Ciprofloxacin Hydrochloride (400 mg) I0C265 2 H (02/05)

G (04/00)

[86393-32-0] $156

1134426 Clavulanate Lithium (200 mg) I1C270 2 I (02/05)

H (09/02)

n/f $156

1141002 Clotrimazole (200 mg) K0C282 2 J (02/05)

I (05/99)

[23593-75-1] $124

1157002 Cyclophosphamide (500 mg) J1B200 2 J (02/05) [6055-19-2] $124
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Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1162330 Dacarbazine Related Compound B (50 mg) (2-azahypoxanthine) G0C325 2,3 F-1 (03/05)

F (12/01)

[63907-29-9] $600

1229001 Droperidol (250 mg) I0C029 2 H-1 (01/05)

H (04/99)

[548-73-2] $156

1235274 Enalaprilat (300 mg) J0C268 2 I (11/04)

H (03/01)

G (08/99)

[84680-54-6] $124

1260001 Ethinyl Estradiol (150 mg) Q0C162 2 P1B193 (11/04)

P0B052 (01/04)

P (03/03)

O (08/99)

[57-63-6] $156

1270800 Flecainide Acetate (200 mg) F2A022 2 F-1 (02/05)

F (06/03)

[54143-56-5] $156

1278302 Fluoroquinolonic Acid (50 mg) H0C140 2 G (01/05)

F-1 (12/99)

[86393-33-1] $487

1279804 Fluoxetine Hydrochloride (200 mg) F2C132 2 F-1 (02/05)

F (11/99)

[59333-67-4] $156

1285002 Flurazepam Hydrochloride CIV (200 mg) J0C365 2 I (09/03) [1172-18-5] $207

1285851 Flutamide (200 mg) H0B278 2 G (11/04)

F-1 (06/00)

[13311-84-7] $156

1289003 Gentamicin Sulfate (200 mg) L0C279 2 K (12/04)

J-1 (04/00)

[1405-41-0] $156

1310008 Homatropine Hydrobromide (200 mg) H2C049 2 H-1(02/05)

H (08/02)

[51-56-9] $156

1315001 Hydrocodone Bitartrate CII (250 mg) K0C217 2 J0A026 (01/05)

I-1 (12/02)

I (07/02)

H-2 (11/99)

[34195-34-1] $207

1323000 Hydromorphone Hydrochloride CII (50 mg) J0C372 2 I (01/05)

H-2 (03/01)

[71-68-1] $207

1335009 Hyoscyamine Sulfate (125 mg) H0C193 2 G2A007 (09/04)

G-1 (08/02)

G (10/99)

[6835-16-1] $124

1337809 Imipenem Monohydrate (100 mg) G1C296 2 G (01/05)

F (01/01)

[74431-23-5] $156

1350400 Isopropyl Myristate (500 mg) I1C183 2 I (01/05) [110-27-0] $156

1356676 Anhydrous Lactose (100 mg) G1C004 2 G (12/04)

F (06/01)

[63-42-3] $156

1368609 Lisinopril (300 mg) I1C045 2 I (11/04)

H (09/01)

G (10/99)

[83915-83-7] $156

1379300 Melphalan Hydrochloride (100 mg) H0B296 2,3 G (01/05) [3223-07-2] $156

1409604 Methenamine Mandelate (200 mg) G0C304 2 F-2 (01/05)

F-1 (11/00)

[587-23-5] $156

1410002 Methicillin Sodium (500 mg) J0C333 2 I1B186 (11/04)

I (03/03)

H (03/00)

[7246-14-2] $156

1421009 Methscopolamine Bromide (200 mg) G1D004 2 G (02/05) [155-41-9] $156

1448901 Mupirocin (50 mg) F2C158 2 F-1 (12/04)

F (03/02)

[12650-69-0] $156

1460500 Netilmicin Sulfate (500 mg) I0C388 2 H (01/05)

G (05/02)

[56391-57-2] $156

1461003 Niacin (200 mg) H2C121 2 H-1 (01/05) [59-67-6] $156

1483505 Oxprenolol Hydrochloride (200 mg) I0C344 2 H (02/05) [6452-73-9] $156
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Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1486004 Oxymetazoline Hydrochloride (200 mg) J0C206 2 I (03/05) [2315-02-8] $156

1491004 Oxytetracycline (200 mg) J0C084 2 I-1 (10/04) [6153-64-6] $156

1500218 Paroxetine Hydrochloride (350 mg) G0D003 2,3 F0B288 (09/04) [110429-35-1] $156

1505007 Pentazocine CIV (500 mg) I0C418 2 H (01/05)

G-1 (11/00)

[359-83-1] $207

1515000 Phenazopyridine Hydrochloride (200 mg) H0C426 2 G-4 (12/04) [136-40-3] $156

1554705 Prazosin Hydrochloride (500 mg) H0B254 2 G-1 (02/05)

G (02/01)

[19237-84-4] $156

1576005 Propranolol Hydrochloride (200 mg) I0C170 2 H-1 (12/04)

H (09/01)

[318-98-9] $156

1586009 Pyridostigmine Bromide (200 mg) I0C324 2 H (01/05) [101-26-8] $156

1613509 Sodium Ascorbate (200 mg) G2C067 2 G-1 (03/05) [134-03-2] $156

1618003 Spectinomycin Hydrochloride (200 mg) G0C310 2 F-2 (01/05) [22189-32-8] $156

1637008 Sulfinpyrazone (200 mg) H0C416 2 G (03/05) [57-96-5] $156

1651009 Tetracycline Hydrochloride (200 mg) L0C216 2 K (12/04) [64-75-5] $156

1671006 Tolnaftate (200 mg) J0C405 2 I (02/05) [2398-96-1] $156

1675007 Triacetin (1 g) H0C413 2 G-1 (02/05)

G (06/01)

[102-76-1] $156

1680608 Tributyl Citrate (500 mg) G0C227 2 F (01/05) [77-94-1] $156

1710006 Vanillin (200 mg) J0A021 2 I (03/05)

H (04/99)

[121-33-5] $156

1720407 Xylazine (200 mg) F1C001 2 F (02/05) [7361-61-7] $156
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Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1000601 Acebutolol Hydrochloride (125 mg) F-1 [34381-68-5] $156

1001003 Acenocoumarol (200 mg) F [152-72-7] $156

1001502 Acepromazine Maleate (250 mg) F-2 F-1 (05/02) [3598-37-6] $156

1002505 Acesulfame Potassium (200 mg) F0C136 [55589-62-3] $260

1003009 Acetaminophen (400 mg) J-1 J (05/02)

I (05/99)

[103-90-2] $124

1004001 Acetanilide Melting Point Standard (500 mg) (Approximately 114 de-

grees)

M0A029 L (06/04)

K (02/00)

[103-84-4] $75

1005004 Acetazolamide (2 g) J [59-66-5] $156

1006007 Acetohexamide (250 mg) H G-1 (06/99) [968-81-0] $156

1006506 Acetohydroxamic Acid (200 mg) F-1 F (03/03) [546-88-3] $156

1007000 Acetophenazine Maleate (200 mg) F-1 [5714-00-1] $156

1008002 alpha-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane

(125 mg)

G-3 n/f $487

1008501 Acetylcholine Chloride (200 mg) G [60-31-1] $156

1009005 Acetylcysteine (200 mg) H1B169 H (01/04) [616-91-1] $156

1009901 Acetyltributyl Citrate (500 mg) G0C120 F (05/04) [77-90-7] $156

1009923 Acetyltriethyl Citrate (500 mg) F-1 F (05/02) [77-89-4] $156

1012065 Acyclovir (300 mg) J0C149 I (06/04) [59277-89-3] $197

1012101 Adenine (200 mg) G-1 G (06/00) [73-24-5] $156

1012123 Adenosine (200 mg) G0C295 2 F1B058 (01/05)

F (04/03)

[58-61-7] $156

1012145 Agigenin (25 mg) F n/f $156

1012509 L-Alanine (200 mg) F-2 F-1 (04/01) [56-41-7] $156

1012553 Albendazole (200 mg) G F-1 (01/00) [54965-21-8] $156

1012600 Albuterol (200 mg) I H (12/00) [18559-94-9] $156

1012633 Albuterol Sulfate (200 mg) J I (04/00) [51022-70-9] $156

1012757 Alclometasone Dipropionate (300 mg) H G (01/00) [66734-13-2] $156

1012780 Alendronate Sodium (200 mg) F0B315 [121268-17-5] $156

1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 [70879-28-6] $207

1012939 Allantoin (200 mg) F0C169 [97-59-6] $156

1012950 Alliin (25 mg) F [556-27-4] $1,525

1013002 Allopurinol (250 mg) J0C186 2 I-1 (01/05)

I (07/02)

[315-30-0] $156

1013024 Allopurinol Related Compound A (50 mg) (3-Amino-4-carboxamidopyr-

azole Hemisulfate)

G F-3 (05/02)

F-2 (04/99)

n/f $487

1013057 S-Allyl-L-Cysteine (25 mg) F n/f $487

1014005 Alphaprodine Hydrochloride CII (250 mg) F [561-78-4] $207

1015008 Alprazolam CIV (200 mg) H [28981-97-7] $207

1016000 Alprostadil (25 mg) H [745-65-3] $1,525

1017105 Altretamine (500 mg) F [645-05-6] $156

1017502 Dried Aluminum Hydroxide Gel (200 mg) F2B120 F-1 (01/04) [21645-51-2] $156

1018505 Amantadine Hydrochloride (200 mg) H G (04/01) [665-66-7] $156

1019202 Amcinonide (200 mg) G0B260 F-1 (03/04) [51022-69-6] $156

1019417 Amifostine Disulfide (25 mg) F0C152 [112901-68-5] $487

1019508 Amikacin (200 mg) I H (08/00) [37517-28-5] $156

1019701 Amiloride Hydrochloride (500 mg) H [17440-83-4] $156

1019756 Aminobenzoate Potassium (200 mg) F-1 F (06/01) [138-84-1] $156

1019767 Aminobenzoate Sodium (200 mg) F [55-06-6] $156
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1019803 Aminobenzoic Acid (200 mg) (p-aminobenzoic acid) H1C083 H (10/04)

G (10/00)

[150-13-0] $156

1020008 Aminobutanol (500 mg) G-1 G (06/99) [13054-87-0] $389

1021000 Aminocaproic Acid (200 mg) F-4 [60-32-2] $156

1021703 N-(Aminocarbonyl)-N-[([5-nitro-2-furanyl]-methylene)-amino]-glycine

(25 mg)

F-1 n/f $487

1022808 2-Amino-5-chlorobenzophenone (25 mg) I H-1 (01/03) [719-59-5] $487

1025205 Aminoglutethimide (200 mg) F [125-84-8] $156

1025307 m-Aminoglutethimide (100 mg) G F (05/01) n/f $487

1025351 Aminohippuric Acid (200 mg) F-1 [61-78-9] $156

1025806 2-[3-Amino-5-(n-methylacetamido)-2,4,6-triiodobenzamido]-2-deoxy-d-

glucose (25 mg)

F n/f $487

1025908 Aminopentamide Sulfate (200 mg) F0B273 [60-46-8] $156

1026004 m-Aminophenol (300 mg) F [591-27-5] $487

1026401 Aminosalicylic Acid (125 mg) F-1 F (03/99) [65-49-6] $124

1026605 3-Amino-2,4,6-triiodobenzoic Acid (50 mg) G [3119-15-1] $487

1027007 5-Amino-2,4,6-triiodo-N-methylisophthalamic Acid (50 mg) F-1 [2280-89-9] $487

1028000 Amitraz (200 mg) F0C042 [33089-61-1] $156

1029002 Amitriptyline Hydrochloride (200 mg) J0A004 I (03/03) [549-18-8] $156

1029909 Ammonio Methacrylate Copolymer Type A (100 mg) F-1 F (06/01) [33434-24-1] $156

1029910 Ammonio Methacrylate Copolymer Type B (100 mg) F-1 F (05/00) [33434-24-1] $156

1029953 Ammonium Chloride (200 mg) F0C134 [12125-02-9] $156

1030001 Amobarbital CII (200 mg) F-2 [57-43-2] $207

1031004 Amodiaquine Hydrochloride (500 mg) H0B238 G-1 (04/03) [6398-98-7] $156

1031401 Amoxapine (200 mg) G F-1 (04/02) [14028-44-5] $156

1031503 Amoxicillin (200 mg) J0C043 I (07/04) [61336-70-7] $156

1032007 Amphotericin B (125 mg) J3C246 2 J-2 (01/05)

J-1 (07/02)

[1397-89-3] $124

1033000 Ampicillin (200 mg) J-1 J (12/01) [69-53-4] $156

1033203 Ampicillin Sodium (125 mg) G-1 G (10/99) [69-52-3] $124

1033407 Ampicillin Trihydrate (200 mg) G [7177-48-2] $156

1034002 Amprolium (200 mg) F-1 F (04/02) [121-25-5] $156

1034308 Amrinone (500 mg) G [60719-84-8] $156

1034320 Amrinone Related Compound A (100 mg) (5-carboxamide[3,4’-bipyr-

idin]-6(1H)-one)

F [62749-46-6] $487

1034341 Amrinone Related Compound B (100 mg) (N-(1,6-dihydro-6-oxo-(3,4’-

bipyridine)-5-yl)-2-hydroxypropanamide)

F-1 F (03/00) n/f $487

1034363 Amrinone Related Compound C (50 mg) (1,6-dihydro-6-oxo-(3,4’-

bipyridine)-5-carbonitrile)

F-1 F (05/00) n/f $487

1036008 Anileridine Hydrochloride CII (250 mg) F [126-12-5] $207

1036507 3-Anilino-2-(3,4,5-trimethoxybenzyl) acrylonitrile (25 mg) G-1 [30078-48-9] $487

1038003 Antazoline Phosphate (200 mg) H G-1 (04/02) [154-68-7] $156

1039006 Anthralin (200 mg) I0B221 H (11/02) [1143-38-0] $156

1040005 Antipyrine (200 mg) G F-4 (09/01) [60-80-0] $156

1040708 Apigenin-7-glucoside (30 mg) F n/f $487

1041008 Apomorphine Hydrochloride (250 mg) H G (01/03) [41372-20-7] $162

1041609 Apraclonidine Hydrochloride (100 mg) H0B112 G (06/03) [73218-79-8] $479

1042000 Aprobarbital CIII (200 mg) (AS) F-1 [77-02-1] $207

1042500 L-Arginine (200 mg) G-1 G (09/00) [74-79-3] $156
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1042601 Arginine Hydrochloride (125 mg) G0B060 F-1 (05/03) [1119-34-2] $124

1042703 Arsanilic Acid (25 mg) F [98-50-0] $156

1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 P (04/03) [50-81-7] $156

1043706 Aspartame (200 mg) H1B125 H (05/03) [22839-47-0] $156

1043750 Aspartame Acesulfame (200 mg) F0C137 [106372-55-8] $156

1043728 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-dioxo-2-

piperazineacetic Acid)

H G-1 (10/99) [5262-10-2] $487

1043819 Aspartic Acid (100 mg) F0B087 [6899-03-2] $156

1044006 Aspirin (500 mg) H G-1 (11/02) [50-78-2] $156

1044301 Astemizole (200 mg) F [68844-77-9] $156

1044403 Atenolol (200 mg) H1C320 2 H (01/05)

G (08/01)

[29122-68-7] $156

1044651 Atovaquone (200 mg) F0B190 [95233-18-4] $156

1044662 Atovaquone Related Compound A (25 mg) (cis-2-[4-(4-chlorophenyl)-

cyclohexyl]-3-hydroxy-1,4-naphthoquinone)

F0B188 n/f $487

1044800 Atracurium Besylate (100 mg) F0B143 [64228-81-5] $156

1045009 Atropine Sulfate (500 mg) M0B098 L-2 (04/03)

L-1 (06/02)

L (10/00)

[5908-99-6] $156

1045337 Avobenzone (500 mg) G0B280 F (09/03) [70356-09-1] $156

1045508 Aurothioglucose (100 mg) H0B224 G (10/03)

F (12/01)

[12192-57-3] $156

1045600 Azaerythromycin A (100 mg) G F-1 (02/02)

F (02/99)

[76801-85-9] $156

1045756 Azaperone (200 mg) F [1649-18-9] $156

1045803 Azatadine Maleate (200 mg) G0B300 F-1 (04/04)

F (06/00)

[3978-86-7] $156

1046001 Azathioprine (200 mg) H G-1 (02/00) [446-86-6] $156

1046056 Azithromycin (100 mg) H0C212 G (11/04)

F (06/00)

[117772-70-0] $156

1046103 Azlocillin Sodium (200 mg) F [37091-65-9] $156

1046147 Azo-aminoglutethimide (100 mg) F n/f $487

1046205 Aztreonam (200 mg) G0C077 F-1 (03/04) [78110-38-0] $156

1046307 Aztreonam E-Isomer (50 mg) F n/f $156

1046409 Open Ring Aztreonam (50 mg) F (12/04) [87500-74-1] $156

1047300 Bacampicillin Hydrochloride (200 mg) G0B053 F (11/02) [37661-08-8] $156

1047503 Bacitracin (1 g) (Susceptibility disk standard) G1C254 G (07/04) [1405-87-4] $156

1048007 Bacitracin Zinc (200 mg) N0A024 M-1 (11/02)

M (02/00)

[1405-89-6] $156

1048200 Baclofen (500 mg) I [1134-47-0] $156

1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-2-pyrroli-

dinone)

H1C289 H (11/04) n/f $389

1048506 Beclomethasone Dipropionate (200 mg) K J (12/00) [5534-09-8] $156

1048619 Benazepril Hydrochloride (125 mg) F0C250 [86541-74-4] $156

1048620 Benazepril Related Compound A (15 mg) ((3R)-3-[[(1R)-1-(ethoxycar-

bonyl)-3-phenylpropyl]amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benaza-

pine-1-acetic acid, monohydrochloride)

F0C252 n/f $487

1048630 Benazepril Related Compound B (15 mg) ((3S)-3-[[(1R)-1-(ethoxycar-

bonyl)-3-phenylpropyl]amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benaza-

pine-1-acetic acid, monohydrochloride)

F0C256 n/f $487
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1048641 Benazepril Related Compound C (50 mg) ((3S)-3-[[(1S)-1-carboxy-3-

phenylpropyl]amino-2,3,4,5-tetrahydro-2-oxo-1H-1-benazepine]-1-

acetic acid)

F0C425 1 [86541-78-8] $487

1049000 Bendroflumethiazide (200 mg) G-1 [73-48-3] $156

1050009 Benoxinate Hydrochloride (200 mg) F-2 F-1 (10/99) [5987-82-6] $124

1051001 Benzalkonium Chloride (5 mL of approx. 10% aqueous solution) K0B151 J (06/03) [8001-54-5] $156

1054000 Benzocaine (500 mg) J0C130 2 I (12/04) [94-09-7] $156

1055002 Benzoic Acid (300 mg) F6B173 F-5 (03/04)

F-4 (07/01)

[65-85-0] $156

1056005 Benzonatate (1 g) I0B003 H (01/03) [104-31-4] $156

1056504 1,4-Benzoquinone (200 mg) G1B145 G (01/04)

F-1 (11/01)

F (09/00)

[106-51-4] $156

1057507 Benzothiadiazine Related Compound A (100 mg) (4-Amino-6-chloro-

1,3-benzenedisulfonamide)

H0B069 G-4 (03/03) [121-30-2] $487

1059003 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 [5411-22-3] $207

1060002 Benzthiazide (200 mg) F [91-33-8] $156

1061005 Benztropine Mesylate (200 mg) I0C038 H (09/04) [132-17-2] $156

1061901 Benzyl Alcohol (500 mg/ampule) G0B306 F0B106 (10/03) [100-51-6] $156

1062008 Benzyl Benzoate (5 g) J0C060 I (05/04) [120-51-4] $156

1064003 1-Benzyl-3-methyl-5-aminopyrazole Hydrochloride (25 mg) F-1 n/f $487

1065006 Bephenium Hydroxynaphthoate (500 mg) F [3818-50-6] $156

1065618 Betahistine Hydrochloride (200 mg) F0C105 [5579-84-0] $156

1065709 Betaine Hydrochloride (200 mg) F-1 F (11/02) [590-46-5] $156

1066009 Betamethasone (200 mg) K2C204 K-1 (10/04)

K (11/02)

[378-44-9] $156

1067001 Betamethasone Acetate (500 mg) J0B079 I (08/03) [987-24-6] $156

1067307 Betamethasone Benzoate (200 mg) F-1 [22298-29-9] $156

1067704 Betamethasone Dipropionate (125 mg) K0C229 J (04/04)

I (03/99)

[5593-20-4] $124

1068004 Betamethasone Sodium Phosphate (500 mg) J0B043 I-1 (02/03)

I (01/01)

[151-73-5] $156

1069007 Betamethasone Valerate (200 mg) J I (05/00) [2152-44-5] $156

1069903 Betaxolol Hydrochloride (200 mg) G F-1 (06/00) [63659-19-8] $156

1070006 Betazole Hydrochloride (200 mg) H [138-92-1] $156

1071009 Bethanechol Chloride (200 mg) G F-3 (07/01) [590-63-6] $156

1071304 Bile Salts (10 g) I0C003 H-1 (05/04)

H (05/99)

[145-42-6] $124

1071439 Positive Bioreaction (3 strips; 10 cm x 1 cm) F0D014 1 n/f $325

1071508 Biotin (200 mg) H1B019 H (04/03) [58-85-5] $156

1072001 Biperiden (200 mg) F2B080 F-1 (02/04) [514-65-8] $156

1073004 Biperiden Hydrochloride (200 mg) F-3 F-2 (06/99) [1235-82-1] $156

1074007 Bisacodyl (125 mg) I1B162 I (01/04)

H-1 (02/99)

[603-50-9] $124

1074700 2,5-Bis(D-arabino-1,2,3,4-tetrahydroxybutyl)pyrazine (25 mg) F n/f $487

1075203 Bis(2-ethylhexyl)maleate (250 mg) F-2 F-1 (01/01) [142-16-5] $487

1075509 p-Bis(di-n-propyl)carbamylbenzenesulfonamide (50 mg) F n/f $487

1075531 Bismuth Citrate (100 mg) F [813-93-4] $156

1075553 Bismuth Subsalicylate (100 mg) F [14882-18-9] $156

1075757 Bisoprolol Fumarate (200 mg) F0B038 [104344-23-2] $156
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1076002 4,4’-Bis[1,2,3,6-tetrahydro-4-(2-oxo-1-benzimidazolinyl)-1-pyridyl]butyr-

ophenone (25 mg)

G (05/03) n/f $487

1076308 Bleomycin Sulfate (15 mg) J0B213 I (01/04) [9041-93-4] $307

1076352 Bretylium Tosylate (200 mg) F-1 [61-75-6] $156

1076363 Brinzolamide (200 mg) F0C034 [138890-62-7] $156

1076374 Brinzolamide Related Compound A (50 mg) ((S)-(-)-4-ethylamino-2,3-

dihydro-2-(3-methoxypropyl)-4H-thieno-[3,2,e]-thiazine-6-sulfonamide-

1,1-dioxide)

F0C033 n/f $487

1076385 Brinzolamide Related Compound B (50 mg) ((R)-4-amino-2,3-dihydro-

2-(3-methoxypropyl)-4H-thieno-[3,2,e]-thiazine-6-sulfonamide-1,1-diox-

ide ethanedioate)

F0C035 n/f $487

1076501 Bromocriptine Mesylate (150 mg) I1C197 I (09/04) [22260-51-1] $156

1077005 Bromodiphenhydramine Hydrochloride (200 mg) F-1 [1808-12-4] $156

1077708 8-Bromotheophylline (400 mg) G F (07/02) [10381-75-6] $156

1078008 Brompheniramine Maleate (125 mg) I1A036 I (01/03)

H-1 (04/99)

[980-71-2] $124

1078303 Bumetanide (250 mg) I0C111 H0B030 (05/04)

G (03/03)

[28395-03-1] $156

1078325 Bumetanide Related Compound A (25 mg) (3-Amino-4-phenoxy-5-

sulfamoylbenzoic Acid)

F-2 F-1 (05/00) n/f $487

1078336 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phenoxy-5-

sulfamoylbenzoic Acid)

F-2 F-1 (01/03) [28328-53-2] $487

1078507 Bupivacaine Hydrochloride (1 g) H G-2 (03/03)

G-1 (08/02)

[14252-80-3] $156

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 F (02/99) [53152-21-9] $207

1078711 Buprenorphine Related Compound A (50 mg) (21-[3-(1-propenyl)]-7-

alpha-[(S)-1-hydroxy-1,2,2-trimethylpropyl]-6,14-endo-ethano-6,7,8,14-

tetrahydrooripavine)

F1C076 F (04/04) n/f $487

1078733 Bupropion Hydrochloride (200 mg) F0C123 [31677-93-7] $208

1078802 Buspirone Hydrochloride (200 mg) G [33386-08-2] $156

1079000 Butabarbital CIII (200 mg) H0C007 G (03/04) [125-40-6] $207

1080000 Butacaine Sulfate (600 mg) F [149-15-5] $156

1081002 Butalbital CIII (200 mg) H0C054 G2B077 (07/04)

G-2 (06/03)

G (05/02)

[77-26-9] $207

1081501 Butamben (200 mg) F [94-25-7] $156

1082300 Butoconazole Nitrate (200 mg) F1B097 F (03/03) [64872-77-1] $156

1082504 Butorphanol Tartrate CIV (500 mg) J I (06/00) [58786-99-5] $207

1082800 Monotertiary-butyl-p-benzoquinone (100 mg) (FCC) F [3602-55-9] $156

1082901 Butyl 3-(butylamino)-4-phenoxy-5-sulfamoylbenzoate (25 mg) F-1 n/f $487

1083008 2-tert-Butyl-4-hydroxyanisole (200 mg) L0C028 K (09/03) [88-32-4] $156

1083100 3-tert-Butyl-4-hydroxyanisole (200 mg) J I-1 (09/01) [121-00-6] $156

1084000 Butylparaben (200 mg) I0C139 H-1 (03/04)

H (09/01)

[94-26-8] $156

1085003 Caffeine (200 mg) J I (06/02) [58-08-2] $156

1086006 Caffeine Melting Point Standard (1 g) (Approximately 236 degrees) J0B204 I (03/04) [58-08-2] $92

1086108 Calcifediol (75 mg) G [63283-36-3] $156

1086356 Calcium Ascorbate (200 mg) F-1 F (08/01) [5743-28-2] $156

1086800 Calcium Gluceptate (200 mg) F-1 F (09/00) [29039-00-7] $156

1086902 Calcium Lactobionate (200 mg) G0B138 F-1 (01/04)

F (11/01)

[110638-68-1] $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 N (06/00) [137-08-6] $156
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1087202 Calcium Saccharate (200 mg) F [5793-89-5] $156

1088001 Candicidin (200 mg) F [1403-17-4] $156

1089004 Cannabidiol CI (25 mg) (AS) F-2 [13956-29-1] $207

1090003 Cannabinol CI (25 mg) (AS) F-2 (05/02) [521-35-7] $207

1091006 Capreomycin Sulfate (200 mg) G F (06/01) [1405-37-4] $156

1091108 Capsaicin (100 mg) G-1 G (03/02)

F-1 (06/00)

F (03/99)

[404-86-4] $156

1091200 Captopril (200 mg) H [62571-86-2] $156

1091221 Captopril Disulfide (100 mg) G1B066 G (01/04) [64806-05-9] $487

1092009 Carbachol (200 mg) G [51-83-2] $156

1093001 Carbamazepine (100 mg) J I-1 (02/00) [298-46-4] $156

1093205 Carbarsone (200 mg) F [121-59-5] $156

1093500 Carbenicillin Indanyl Sodium (300 mg) G [26605-69-6] $156

1094004 Carbenicillin Monosodium Monohydrate (200 mg) G-2 n/f $156

1095506 Carbidopa (400 mg) I H (10/99) [38821-49-7] $156

1095517 Carbidopa Related Compound A (50 mg) (3-O-Methylcarbidopa) H0B121 G (04/03) n/f $487

1096000 Carbinoxamine Maleate (200 mg) H G-1 (11/02) [3505-38-2] $156

1096407 Carboplatin (100 mg) H0C240 G (07/04)

F (03/00)

[41575-94-4] $159

1096509 Carboprost Tromethamine (25 mg) F-1 F (02/01) [58551-69-2] $487

1096600 Carisoprodol (1 g) G F-2 (05/02) [78-44-4] $156

1096757 Carteolol Hydrochloride (200 mg) F-1 F (11/00) [51781-21-6] $156

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophenone

Hydrochloride)

I [76333-53-4] $560

1096906 Cefaclor (400 mg) H [70356-03-5] $156

1096917 Cefaclor, Delta-3-Isomer (30 mg) G F-1 (02/00) n/f $156

1097104 Cefadroxil (125 mg) I1B319 2 I (01/05)

H (04/99)

[66592-87-8] $124

1097308 Cefamandole Lithium (200 mg) H n/f $156

1097400 Cefamandole Nafate (200 mg) H [42540-40-9] $156

1097501 Cefamandole Sodium (250 mg) F [30034-03-8] $156

1097603 Cefazolin (400 mg) K J (06/00) [25953-19-9] $156

1097636 Cefepime Hydrochloride (500 mg) F0C063 [123171-59-5] $156

1097647 Cefepime Hydrochloride System Suitability (25 mg) F0C095 n/f $156

1097658 Cefixime (500 mg) F [79350-37-1] $156

1097771 Cefmenoxime Hydrochloride (350 mg) F [75738-58-8] $156

1097782 Cefmetazole (200 mg) F-1 F (04/02) [56796-20-4] $156

1097750 Cefonicid Sodium (1 g) G [61270-78-8] $156

1097705 Cefoperazone Dihydrate (200 mg) H G (12/99) [62893-19-0] $156

1097807 Ceforanide (200 mg) F-1 F (07/00) [60925-61-3] $156

1097909 Cefotaxime Sodium (250 mg) J0C189 2 I (11/04) [64485-93-4] $124

1097975 Cefotetan (500 mg) H0C175 G (07/04)

F (09/00)

[69712-56-7] $156

1098005 Cefotiam Hydrochloride (325 mg) G0B050 F (01/03) [66309-69-1] $156

1098107 Cefoxitin (500 mg) I H (05/00) [35607-66-0] $156

1098118 Cefpiramide (300 mg) F0C203 [70797-11-4] $156

1098049 Cefprozil E-Isomer (50 mg) F2C284 F-1 (10/04)

F (05/01)

[121123-17-9] $156
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1098050 Cefprozil Z-Isomer (200 mg) G0C037 F (12/03) [121123-17-9] $156

1098129 Ceftazidime, Delta-3-Isomer (25 mg) G F (03/00) n/f $208

1098130 Ceftazidime Pentahydrate (300 mg) H G (12/99) [78439-06-2] $156

1098173 Ceftizoxime (200 mg) H [68401-81-0] $156

1098184 Ceftriaxone Sodium (350 mg) G0B264 F (08/03) [104376-79-6] $156

1098195 Ceftriaxone Sodium E-Isomer (25 mg) I0C190 H (07/04)

G (08/01)

F-1 (02/00)

n/f $208

1098209 Cefuroxime Sodium (200 mg) H G-1 (05/00) [56238-63-2] $156

1098220 Cefuroxime Axetil (500 mg) G F-1 (05/02) [64544-07-6] $156

1098231 Cefuroxime Axetil Delta-3-Isomers (35 mg) H0B160 G (03/03) n/f $156

1098300 Cellulose Acetate (125 mg) F-1 F (11/99) [9004-35-7] $124

1098355 Cellulose Acetate Phthalate (125 mg) F-1 F (03/99) [9004-38-0] $124

1098708 Cephaeline Hydrobromide (200 mg) G-1 n/f $487

1099008 Cephalexin (250 mg) I-2 I-1 (03/00) [23325-78-2] $156

1102000 Cephalothin Sodium (200 mg) I [58-71-9] $156

1102408 Cephapirin Benzathine (100 mg) F [97468-37-6] $156

1102500 Cephapirin Sodium (200 mg) I-1 I (07/02) [24356-60-3] $156

1102805 Cephradine (200 mg) J I (04/00) [58456-86-3] $156

1103003 Cetyl Alcohol (100 mg) I H (03/99) [36653-82-4] $156

1103105 Cetyl Palmitate (50 mg) F0B241 [540-10-3] $156

1104006 Cetylpyridinium Chloride (500 mg) I H-1 (06/01)

H (08/99)

[6004-24-6] $156

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 1 [91722-47-3] $520

1106001 Chlorambucil (125 mg) G F-1 (02/99) [305-03-3] $124

1107004 Chloramphenicol (200 mg) N1C074 N (10/04)

M (03/00)

[56-75-7] $156

1107300 Chloramphenicol Palmitate (200 mg) G-1 [530-43-8] $156

1107401 Chloramphenicol Palmitate Nonpolymorph A (200 mg) F-1 [530-43-8] $487

1107503 Chloramphenicol Palmitate Polymorph A (200 mg) G F (08/99) [530-43-8] $487

1109000 Chlordiazepoxide CIV (200 mg) I0B063 H-1 (03/03) [58-25-3] $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 [438-41-5] $207

1110020 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-1,3-dihydro-

5-phenyl-2H-1,4-benzodiazepin-2-one 4-Oxide)

G [963-39-3] $487

1111001 Chlorhexidine (200 mg) F0C306 [55-56-1] $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 [56-95-1] $156

1111307 Chlorhexidine Related Compounds (50 mg) F0D017 1 n/f $487

1112503 Chlorobutanol (200 mg) G F-3 (12/01) [6001-64-5] $156

1115545 Chlorogenic Acid (50 mg) F0C420 1 [327-97-9] $156

1115556 beta-Chlorogenin (20 mg) F n/f $156

1117008 Chloroprocaine Hydrochloride (200 mg) G0B285 F-3 (01/04)

F-2 (03/99)

[3858-89-7] $156

1118000 Chloroquine Phosphate (500 mg) I H (10/99) [50-63-5] $156

1121005 Chlorothiazide (200 mg) H0B161 G (04/03) [58-94-6] $156

1122008 Chlorotrianisene (1 g) F [569-57-3] $156

1122700 Chloroxylenol (125 mg) F2C259 F-1 (07/04)

F (10/99)

[88-04-0] $124

1122722 Chloroxylenol Related Compound A (25 mg) (2-chloro-3,5-dimethyl-

phenol)

G0C275 F-1 (07/04) [5538-41-0] $487

1123000 Chlorpheniramine Maleate (125 mg) M0B020 L-1 (06/03) [113-92-8] $124
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1123102 Chlorpheniramine Maleate Extended-Release Tablets (Drug Release

Calibrator, Single Unit) (60 Tablets)

G0B259 F (06/03) [113-92-8] $156

1124003 Chlorphenoxamine Hydrochloride (200 mg) F-1 [562-09-4] $156

1125006 Chlorpromazine Hydrochloride (200 mg) J I (04/99) [69-09-0] $156

1126009 Chlorpropamide (200 mg) H [94-20-2] $156

1127001 Chlorprothixene (200 mg) F-1 [113-59-7] $156

1129007 Chlortetracycline Hydrochloride (200 mg) K0C185 2 J-1 (12/04)

J (02/02)

[64-72-2] $156

1130006 Chlorthalidone (200 mg) I0C255 H-1 (11/04)

H (07/99)

[77-36-1] $156

1119309 Chlorthalidone Related Compound A (25 mg) (4’-Chloro-3’-sulfamoyl-2-

benzophenone Carboxylic Acid)

G0C376 F-3 (07/04) n/f $487

1130505 Chlorzoxazone (500 mg) I H (07/01) [95-25-0] $156

1130527 Chlorzoxazone Related Compound A (50 mg) (2-Amino-4-chlorophe-

nol)

G-1 G (11/00) [95-85-2] $487

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 L (10/03)

K (09/99)

[67-97-0] $159

1131803 Delta-4,6-cholestadienol (30 mg) F [14214-69-8] $156

1132001 Cholesteryl Caprylate (200 mg) F [1182-42-9] $156

1133004 Cholestyramine Resin (500 mg) I [11041-12-6] $124

1133503 Cholic Acid (2 g) (AS) F3B159 F-2 (01/03) [81-25-4] $156

1133536 Choline Bitartrate (200 mg) F0C057 [87-67-2] $156

1133547 Choline Chloride (200 mg) F0C058 [67-48-1] $156

1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 [39455-18-0] $156

1133638 Chromium Picolinate (100 mg) F [14639-25-9] $156

1134007 Chymotrypsin (300 mg) I H (06/01) [9004-07-3] $156

1134030 Ciclopirox Olamine (125 mg) H0C207 G (05/03) [41621-49-2] $124

1134051 Cilastatin Ammonium Salt (100 mg) F-1 F (07/00) n/f $156

1134062 Cimetidine (200 mg) I1C081 I (05/04) [51481-61-9] $156

1134073 Cimetidine Hydrochloride (200 mg) F [70059-30-2] $156

1134109 Cinoxacin (200 mg) F [28657-80-9] $156

1134313 Ciprofloxacin (125 mg) G-1 G (05/01) [85721-33-1] $124

1134324 Ciprofloxacin Ethylenediamine Analog (25 mg) J0A030 I (01/03)

H-1 (02/99)

n/f $208

1134335 Ciprofloxacin Hydrochloride (400 mg) I0C265 2 H (02/05)

G (04/00)

[86393-32-0] $156

1134357 Cisplatin (100 mg) H G (03/01) [15663-27-1] $156

1134368 Citric Acid (200 mg) F1B092 F-1 (01/04)

F (07/02)

[77-92-9] $156

1134379 Clarithromycin (75 mg) F4B183 F-3 (01/04)

F-2 (09/01)

[81103-11-9] $156

1134380 Clarithromycin Related Compound A (50 mg) (6,11-di-O-methylerythro-

mycin A)

G F (04/01) n/f $208

1134404 Clavam-2-carboxylate Potassium (1 Pellet) H0C089 G0B225 (12/03)

F (10/03)

n/f $487

1134426 Clavulanate Lithium (200 mg) I1C270 2 I (02/05)

H (09/02)

n/f $156

1134506 Clemastine Fumarate (250 mg) I H (10/00) [14976-57-9] $156

1135000 Clidinium Bromide (2 g) G [3485-62-9] $156

1135021 Clidinium Bromide Related Compound A (250 mg) (3-Hydroxy-1-

methylquinuclindinium Bromide)

I [76201-95-1] $487
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1136002 Clindamycin Hydrochloride (200 mg) G4A017 G-3 (07/03)

G-2 (05/99)

[58207-19-5] $428

1137005 Clindamycin Palmitate Hydrochloride (200 mg) F-2 [25507-04-4] $428

1138008 Clindamycin Phosphate (125 mg) I0C165 H-3 (04/04)

H-2 (07/03)

H-1 (02/99)

[24729-96-2] $214

1138201 Clioquinol (500 mg) M L-1 (01/03) [130-26-7] $156

1138405 Clobetasol Propionate (200 mg) F-1 F (10/01) [25122-46-7] $156

1138427 Clobetasol Propionate Related Compound A (50 mg) (9-alpha-fluoro-

11-beta-hydroxy-16-beta-methyl-3-oxo-androsta-1,4-diene-17(R)-spiro-

2’-[4’-chloro-5’-ethylfuran-3’(2’H)-one])

F-1 F (01/03) n/f $208

1138507 Clocortolone Pivalate (200 mg) G [34097-16-0] $156

1138904 Clofazimine (200 mg) F [2030-63-9] $156

1139000 Clofibrate (1 g) I H (04/01) [637-07-0] $156

1140000 Clomiphene Citrate (500 mg) H G-1 (10/99) [50-41-9] $156

1140101 Clomiphene Related Compound A (100 mg) ((E,Z)-2-[4-(1,2-dipheny-

lethenyl)phenoxy]-N,N-diethylethanamine Hydrochloride)

F1B206 F (09/03) n/f $208

1140247 Clomipramine Hydrochloride (200 mg) F0C075 [17321-77-6] $156

1140305 Clonazepam CIV (200 mg) G1B175 G (01/04)

F-2 (01/00)

[1622-61-3] $207

1140327 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-chlorophe-

nyl)-6-nitrocarbostyril)

G2B110 G-1 (01/04)

G (02/99)

n/f $487

1140338 Clonazepam Related Compound B (25 mg) (2-Amino-2’-chloro-5-

nitrobenzophenone)

H G (04/01) [2011-66-7] $487

1140349 Clonazepam Related Compound C (25 mg) (2-Bromo-2’-(2-chloroben-

zoyl)-4’-nitroacetanilide)

F0C340 n/f $487

1140393 Clonidine (200 mg) F0C401 [4205-90-7] $156

1140407 Clonidine Hydrochloride (200 mg) G [4205-91-8] $156

1140418 Clonidine Related Compound A (25 mg) (Acetylclonidine) F0C373 [54707-71-0] $487

1140429 Clonidine Related Compound B (25 mg) (2-[(E)-2,6-Dichlorophenylimi-

no]-1-(1-{2-[(E)-2,6-dichlorophenylimino]-imidazolidin-1-yl}-ethyl)-imida-

zolidine)

F0C403 1 n/f $487

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 F-1 (06/03)

F (12/99)

[57109-90-7] $207

1140702 Clorsulon (200 mg) F1B084 F (01/04) [60200-06-8] $156

1141002 Clotrimazole (200 mg) K0C282 2 J (02/05)

I (05/99)

[23593-75-1] $124

1141024 Clotrimazole Related Compound A (25 mg) ((o-chlorophenyl)diphenyl-

methanol)

I H (10/01)

G-1 (02/99)

[66774-02-5] $487

1141909 Cloxacillin Benzathine (200 mg) F-1 F (03/02) [23736-58-5] $156

1142005 Cloxacillin Sodium (200 mg) L0B086 K (01/04) [7081-44-9] $156

1142107 Clozapine (100 mg) F0C032 [5786-21-0] $260

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 H-2 (01/04)

H-1 (02/99)

[53-21-4] $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 F-1 (11/02) [3688-65-1] $207

1144000 Codeine Phosphate CII (100 mg) J0C200 I-1 (10/04)

I (09/02)

H-1 (01/00)

[41444-62-6] $207

1145003 Codeine Sulfate CII (250 mg) H-2 H-1 (01/02) [6854-40-6] $207

1146006 Colchicine (300 mg) J I (05/02) [64-86-8] $156

1146505 Colestipol Hydrochloride (200 mg) F-1 [37296-80-3] $156

1147009 Colistimethate Sodium (200 mg) H [8068-28-8] $156

May–June 2004 Official USP Reference Standards Catalog 21

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1148001 Colistin Sulfate (200 mg) G-1 G (09/99) [1264-72-8] $156

1148500 Copovidone (100 mg) F0C194 [2586-89-9] $156

1149004 Corticotropin (5.6 Units/vial; 5 vials) M L (06/99) [9002-60-2] $124

1150003 Cortisone Acetate (150 mg) I [50-04-4] $156

1150353 Creatinine (100 mg) F [60-27-5] $156

1150502 Cromolyn Sodium (500 mg) J I (06/00) [15826-37-6] $156

1150706 Crospovidone (200 mg) G1C273 G (12/04) [9003-39-8] $156

1151006 Crotamiton (200 mg) H-1 H (07/00) [483-63-6] $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg of

mixture) (Vitamin B12)

N M-3 (08/99) [68-19-9] $156

1152508 Cyclacillin (200 mg) G [3485-14-1] $156

1152701 Cyclandelate (200 mg) F0C384 [456-59-7] $156

1154004 Cyclizine Hydrochloride (200 mg) G [303-25-3] $156

1154503 Cyclobenzaprine Hydrochloride (200 mg) G0A013 F-3 (07/03) [6202-23-9] $156

1154558 Alpha Cyclodextrin (50 mg) F-1 F (10/00) [10016-20-3] $156

1154569 Beta Cyclodextrin (250 mg) G F-1 (12/02) [7585-39-9] $156

1154707 Cyclomethicone 4 (200 mg) F-2 F-1 (06/02) [69430-24-6] $156

1154809 Cyclomethicone 5 (125 mg) F-2 F-1 (09/99) [69430-24-6] $124

1154900 Cyclomethicone 6 (200 mg) F2B024 F-1 (03/03) [69430-24-6] $156

1156000 Cyclopentolate Hydrochloride (300 mg) H G (04/00) [5870-29-1] $156

1157002 Cyclophosphamide (500 mg) J1B200 2 J (02/05) [6055-19-2] $124

1157501 2-Cyclopropylmethylamino-5-chlorobenzophenone (50 mg) F n/f $487

1158005 Cycloserine (200 mg) G [68-41-7] $156

1158504 Cyclosporine (50 mg) H-1 H (11/02)

G-2 (03/00)

[59865-13-3] $479

1158650 Cyclosporine Resolution Mixture (25 mg) F [108027-45-8]

(U)

$412

1159008 Cyclothiazide (200 mg) F-1 [2259-96-3] $156

1161000 Cyproheptadine Hydrochloride (500 mg) G F-4 (11/02) [41354-29-4] $156

1161509 L-Cysteine Hydrochloride (200 mg) H G (05/00) [7048-04-6] $156

1162002 Cytarabine (250 mg) G-2 G-1 (07/00) [147-94-4] $156

1162308 Dacarbazine (125 mg) H G (01/99) [4342-03-4] $124

1162320 Dacarbazine Related Compound A (50 mg) (5-aminoimidazole-4-

carboxamide Hydrochloride)

H0C052 G (03/04)

F (03/00)

[72-40-2] $487

1162330 Dacarbazine Related Compound B (50 mg) (2-azahypoxanthine) G0C325 2,3 F-1 (03/05)

F (12/01)

[63907-29-9] $600

1162400 Dactinomycin (50 mg) I [50-76-0] $427

1162501 Danazol (200 mg) H G (10/00) [17230-88-5] $156

1164008 Dapsone (125 mg) G-3 G-2 (08/99) [80-08-0] $124

1164700 Daunorubicin Hydrochloride (200 mg) L0B307 K (11/03)

J (08/00)

[23541-50-6] $479

1165000 Decamethonium Bromide (250 mg) F [541-22-0] $156

1166003 Deferoxamine Mesylate (500 mg) I [138-14-7] $156

1166309 Dehydroacetic Acid (200 mg) F [520-45-6] $156

1166400 Dehydrocarteolol Hydrochloride (100 mg) F n/f $487

1166502 Dehydrocholic Acid (200 mg) F-1 F (03/04) [81-23-2] $156

1169001 Demecarium Bromide (250 mg) F [56-94-0] $156

1170000 Demeclocycline Hydrochloride (200 mg) H1C036 H (08/04)G-1

(08/01)

[64-73-3] $156
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1171003 Denatonium Benzoate (200 mg) I0B129 H (09/02) [86398-53-0] $156

1171706 Desacetyl Diltiazem Hydrochloride (50 mg) I H (08/00) [23515-45-9] $487

1171900 Desflurane (0.5 mL) F0C187 [57041-67-5] $156

1171910 Desflurane Related Compound A (0.1 mL) (bis-(1,2,2,2-tetrafluoroethyl)

ether)

F0C031 n/f $487

1172006 Desipramine Hydrochloride (125 mg) H-1 H (10/99) [58-28-6] $124

1173009 Deslanoside (100 mg) H-1 [17598-65-1] $156

1173235 Desogestrel (50 mg) G0C390 F0B282 (11/04) [54024-22-5] $156

1173246 Desogestrel Related Compound A (15 mg) (13-Ethyl-11-methylene-18,

19-dinor-5alpha, 17alpha-preg-3-en-20-yl-17-ol, desogestrel delta-3

isomer)

F0B279 n/f $487

1173257 Desogestrel Related Compound B (15 mg) (3-Hydroxy-desogestrel) F0B284 n/f $487

1173268 Desogestrel Related Compound C (25 mg) (3-Keto-desogestrel) F0B281 [54048-10-1] $487

1173508 Desoximetasone (200 mg) H0B036 G (01/04) [382-67-2] $156

1174001 Desoxycorticosterone Acetate (200 mg) J0C014 I (01/04)

H (05/00)

[56-47-3] $156

1175004 Desoxycorticosterone Pivalate (125 mg) H0C276 G (01/04) [808-48-0] $124

1176007 Dexamethasone (125 mg) J [50-02-2] $124

1176506 Dexamethasone Acetate (200 mg) G F-1 (06/99) [55812-90-3] $156

1177000 Dexamethasone Phosphate (200 mg) J1B070 J (08/03)

I (03/00)

[312-93-6] $156

1178002 Dexbrompheniramine Maleate (200 mg) J I (03/03) [2391-03-9] $156

1179005 Dexchlorpheniramine Maleate (500 mg) G1A025 G (12/02) [2438-32-6] $156

1179504 Dexpanthenol (500 mg) J0C293 I (08/04)

H (02/02)

[81-13-0] $160

1179708 Dextran 40 (50 mg) F0C247 [9004-54-0] $156

1179741 Dextran 70 (50 mg) F0C260 [9004-54-0] $156

1179854 Dextran 4 Calibration (100 mg) F0C002 [9004-54-0] $156

1179865 Dextran 10 Calibration (100 mg) F0C010 [9004-54-0] $156

1179876 Dextran 40 Calibration (100 mg) F0C011 [9004-54-0] $156

1179720 Dextran 40 System Suitability (200 mg) F0B181 [9004-54-0] $156

1179887 Dextran 70 Calibration (100 mg) F0C013 [9004-54-0] $156

1179763 Dextran 70 System Suitability (200 mg) F0B182 [9004-54-0] $156

1179898 Dextran 250 Calibration (100 mg) F0C039 [9004-54-0] $156

1179800 Dextran Vo Marker (100 mg) F0B242 [9004-54-0] $156

1180004 Dextroamphetamine Sulfate CII (500 mg) H G (08/03)

F-6 (12/99)

[51-63-8] $216

1180503 Dextromethorphan (2 g) H G (06/00) [125-71-3] $487

1181007 Dextromethorphan Hydrobromide (500 mg) J0B167 I (07/03) [6700-34-1] $156

1181302 Dextrose (500 mg) J-1 J (11/02)

I (08/99)

[50-99-7] $124

1181506 Diacetylated Monoglycerides (200 mg) G [68990-54-5] $156

1182000 Diacetylfluorescein (200 mg) H G (01/02) [596-09-8] $156

1183002 Diacetylmorphine Hydrochloride CI (25 mg) (AS) (Heroin Hydrochlor-

ide)

J I-1 (10/99) [1502-95-0] $207

1184005 Diatrizoic Acid (100 mg) G [50978-11-5] $156

1184027 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-3-amino-

2,4,6-triiodobenzoic Acid)

I H (02/00) [1713-07-1] $487

1185008 Diazepam CIV (100 mg) I H (12/01) [439-14-5] $207

1185020 Diazepam Related Compound A (25 mg) (2-Methyl-amino-5-chloro-

benzophenone)

I H-1 (11/02)

H (04/00)

[1022-13-5] $487
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1023403 Diazepam Related Compound B (25 mg) (3-Amino-6-chloro-1-methyl-

4-phenylcarbostyril)

I1C102 I (12/04)

H (04/01)

[5220-02-0] $487

1186000 Diazoxide (200 mg) G1C017 G (12/03) [364-98-7] $156

1187003 Dibucaine Hydrochloride (200 mg) I H-2 (01/03) [61-12-1] $156

1187207 Dichloralphenazone CIV (200 mg) F0B010 [480-30-8] $207

1188006 Dichlorphenamide (200 mg) G-1 [120-97-8] $156

1188800 Diclofenac Sodium (200 mg) H0B150 G-1 (03/04)

G (05/01)

[15307-79-6] $156

1188811 Diclofenac Related Compound A (100 mg) (N-(2,6-dichlorophenyl)in-

dolin-2-one)

H G (05/02) [15362-40-0] $490

1189009 Dicloxacillin Sodium (500 mg) J0C182 I0B142 (09/04)

H (05/03)

[13412-64-1] $156

1190008 Dicumarol (200 mg) G [66-76-2] $156

1191000 Dicyclomine Hydrochloride (125 mg) H G (03/99) [67-92-5] $124

1192003 Dienestrol (125 mg) I [84-17-3] $124

1193006 Diethylcarbamazine Citrate (200 mg) G-1 [1642-54-2] $156

1193301 Diethylene Glycol Monoethyl Ether (0.5 mL/ampule) F0B095 [111-90-0] $156

1193505 Diethyl Phthalate (200 mg) G F-1 (03/00) [84-66-2] $156

1194009 Diethylpropion Hydrochloride CIV (200 mg) H [134-80-5] $207

1195001 Diethylstilbestrol (200 mg) K5B291 K-4 (05/04) [56-53-1] $156

1197007 Diethyltoluamide (3 g) H [134-62-3] $124

1197302 Diflorasone Diacetate (200 mg) G F-1 (03/00) [33564-31-7] $156

1197506 Diflunisal (200 mg) G [22494-42-4] $156

1198000 Digitalis (3 g) F [8031-42-3] $156

1199002 Digitoxin (200 mg) M [71-63-6] $156

1200000 Digoxin (250 mg) O0B096 N-1 (04/03) [20830-75-5] $156

1200600 Dihydrocapsaicin (25 mg) G0C071 F-1 (12/03)

F (01/00)

[19408-84-5] $156

1200804 Dihydrocodeine Bitartrate CII (200 mg) H G (03/01) [5965-13-9] $207

1201002 17alpha-Dihydroequilin (50 mg) I0C277 H (07/04) [6639-99-2] $208

1202005 Dihydroergotamine Mesylate (250 mg) (List Chemical) J0B085 I (03/03) [6190-39-2] $156

1203008 Dihydrostreptomycin Sulfate (200 mg) J [5490-27-7] $156

1204000 Dihydrotachysterol (30 mg/ampule; 4 ampules) I [67-96-9] $156

1204102 Dihydroxyacetone (250 mg) F [96-26-4] $156

1204805 Diloxanide Furoate (200 mg) F0C026 [3736-81-0] $156

1205003 Diltiazem Hydrochloride (200 mg) I [33286-22-5] $156

1206006 Dimenhydrinate (100 mg) J0B055 I (06/03) [523-87-5] $156

1208001 Dimethisoquin Hydrochloride (2 g) G [2773-92-4] $156

1210105 N-(3-Dimethylamino-propyl)-2-aza-8,8-diethyl-8-germaspiro [4:5]de-

cane-1,3-dione (AS)

F [41992-23-8] $156

1211006 Dimethyl Sulfoxide (3 g) G0C198 F-3 (07/04)

F-2 (05/02)

[67-68-5] $208

1213001 Dinoprost Tromethamine (50 mg) F [38562-01-5] $1,525

1213103 Dinoprostone (50 mg) F0C030 [363-24-6] $1,525

1214004 Dioxybenzone (150 mg) F1B277 F (10/03) [131-53-3] $156

1216000 Diphemanil Methylsulfate (500 mg) H [62-97-5] $156

1217909 Diphenhydramine Citrate (125 mg) H0B128 G (04/03) [88637-37-0] $124

1218005 Diphenhydramine Hydrochloride (200 mg) J0B013 I (07/03) [147-24-0] $156

1219008 Diphenoxylate Hydrochloride CII (200 mg) I H (03/02) [3810-80-8] $207
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1220302 Dipivefrin Hydrochloride (200 mg) I H (06/99) [64019-93-8] $156

1220506 Dipyridamole (200 mg) H G-1 (01/99) [58-32-2] $156

1220700 Dirithromycin (200 mg) F [62013-04-1] $156

1221000 Disodium Guanylate (300 mg) (FCC) F-1 [5550-12-9] $156

1222002 Disodium Inosinate (500 mg) (FCC) F [4691-65-0] $156

1222501 Disopyramide Phosphate (200 mg) H-1 H (03/02) [22059-60-5] $156

1223005 2,4-Disulfamyl-5-trifluoromethylaniline (125 mg) G [654-62-6] $487

1224008 Disulfiram (200 mg) F-3 F-2 (07/02) [97-77-8] $156

1224507 Dobutamine Hydrochloride (600 mg) H-1 H (01/00) [49745-95-1] $156

1224700 Docusate Calcium (500 mg) H0B044 G-1 (07/02) [128-49-4] $156

1224802 Docusate Sodium (500 mg) J I-1 (05/02) [577-11-7] $156

1224904 Docusate Potassium (100 mg) F-1 F (11/99) [7491-09-0] $156

1224959 Dolasetron Mesylate (200 mg) F0C319 [115956-13-3] $156

1224960 Dolasetron Mesylate Related Compound A (25 mg) (Hexahydro-8-

hydroxy-2,6-methano-2H-quinolizin-3(4H)-one hydrochloride)

F0C321 n/f $487

1225204 Dopamine Hydrochloride (200 mg) G F-5 (05/02) [62-31-7] $156

1225281 Dorzolamide Hydrochloride (500 mg) F0C040 [130693-82-2] $156

1225292 Dorzolamide Hydrochloride Related Compound A (20 mg) ((4R,6R)-4-

(ethylamino)-5,6-dihydro-6-methyl-4H-thieno[2,3-b]thiopyran-2-sulfona-

mide 7,7-dioxide, monohydrochloride)

F0C068 n/f $487

1225000 Doxapram Hydrochloride (200 mg) F4C053 F-3 (07/04) [7081-53-0] $156

1225419 Doxazosin Mesylate (200 mg) F0C079 [77883-43-3] $156

1225500 Doxepin Hydrochloride (500 mg) I [1229-29-4] $156

1225703 Doxorubicin Hydrochloride (50 mg) K J (06/02) [25316-40-9] $479

1226003 Doxycycline Hyclate (200 mg) I H (01/00) [24390-14-5] $156

1227006 Doxylamine Succinate (300 mg) I0B266 H (01/04) [562-10-7] $156

1229001 Droperidol (250 mg) I0C029 2 H-1 (01/05)

H (04/99)

[548-73-2] $156

1230000 Dyclonine Hydrochloride (200 mg) G [536-43-6] $156

1231003 Dydrogesterone (200 mg) I0B114 H (01/04) [152-62-5] $156

1231502 Dyphylline (200 mg) G-2 G-1 (11/02) [479-18-5] $156

1231728 Powdered Echinacea Purpurea Extract (1 g) F0D018 1 [90028-20-9] $520

1231706 Powdered Echinacea Angustifolia Extract (1 g) F0D019 1 [84696-11-7] $520

1231808 Econazole Nitrate (200 mg) G [68797-31-9] $156

1232006 Edetate Calcium Disodium (200 mg) H0B272 G-3 (11/04)

G-2 (11/99)

[23411-34-9] $156

1233009 Edetate Disodium (200 mg) H G-2 (04/02) [6381-92-6] $156

1233508 Edetic Acid (200 mg) F-1 [60-00-4] $156

1234001 Edrophonium Chloride (200 mg) H G (08/99) [116-38-1] $156

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 [84696-12-5] $520

1234806 Emedastine Difumarate (100 mg) F0C059 [87233-62-3] $156

1235004 Emetine Hydrochloride (300 mg) H0B201 G (05/03) [316-42-7] $156

1235274 Enalaprilat (300 mg) J0C268 2 I (11/04)

H (03/01)

G (08/99)

[84680-54-6] $124

1235300 Enalapril Maleate (200 mg) J I (06/01) [76095-16-4] $156

1235503 Endotoxin (10,000 USP Endotoxin Units) G2B274 G-1 (12/03)

G (06/99)

n/f $156

1235809 Enflurane (1 mL) G-1 G (02/01) [13838-16-9] $156

1236007 Ephedrine Sulfate (200 mg) (List Chemical) H-2 H-1 (11/02) [134-72-5] $156

May–June 2004 Official USP Reference Standards Catalog 25

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1236506 4-Epianhydrotetracycline Hydrochloride (50 mg) J0C041 I-1 (12/03)

I (06/00)

[4465-65-0] $487

1236801 Epilactose (200 mg) G F-1 (06/00) [103302-12-1] $487

1237000 Epinephrine Bitartrate (200 mg) O [51-42-3] $156

1237509 Epitetracycline Hydrochloride (200 mg) F [23313-80-6] $487

1238002 Equilin (25 mg) I1B290 I (11/04)

H-1 (05/00)

[474-86-2] $208

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 O (02/04)

N (12/99)

[50-14-6] $168

1239504 Ergoloid Mesylates (300 mg) I H-1 (01/00) [8067-24-1] $156

1240004 Ergonovine Maleate (100 mg) (List Chemical) N M-1 (07/02) [129-51-1] $156

1241007 Ergosterol (50 mg) H [57-87-4] $156

1241506 Ergotamine Tartrate (150 mg) (List Chemical) I0B174 H (01/04) [379-79-3] $156

1241550 Ergotaminine (100 mg) (List Chemical) G0B177 F-1 (06/04) [639-81-6] $156

1242000 Erythromycin (250 mg) M L (08/99) [114-07-8] $156

1242010 Erythromycin B (150 mg) G1C080 G (11/04)

F-1 (09/01)

F (05/01)

[527-75-3] $156

1242021 Erythromycin C (50 mg) F-3 F-2 (01/03)

F-1 (02/02)

F (02/99)

n/f $156

1242032 Erythromycin Related Compound N (50 mg) (N-Demethylerythromycin

A)

F2A023 F-1 (06/04)

F (09/99)

n/f $156

1243002 Erythromycin Estolate (200 mg) H G (01/03) [3521-62-8] $156

1245008 Erythromycin Ethylsuccinate (200 mg) H G-1 (06/01) [1264-62-6] $156

1246000 Erythromycin Gluceptate (200 mg) H G (07/03) [23067-13-2] $156

1247003 Erythromycin Lactobionate (200 mg) H-1 H (01/02) [3847-29-8] $156

1248006 Erythromycin Stearate (200 mg) H0B187 G-1 (05/03) [643-22-1] $156

1249009 Erythrosine Sodium (100 mg) F [49746-10-3] $156

1250008 Estradiol (500 mg) K1B007 K (04/03) [50-28-2] $156

1251000 Estradiol Benzoate (250 mg) (AS) G-1 [50-50-0] $156

1252003 Estradiol Cypionate (200 mg) G-1 G (02/00) [313-06-4] $156

1254009 Estradiol Valerate (100 mg) L K (05/02) [979-32-8] $156

1254508 Estriol (100 mg) J I-1 (06/01) [50-27-1] $156

1255001 Estrone (200 mg) K1B099 K (07/03)

J-1 (07/00)

[53-16-7] $156

1255500 Estropipate (500 mg) J0B262 I (12/03)

H (09/01)

[7280-37-7] $156

1256004 Ethacrynic Acid (200 mg) F [58-54-8] $156

1257007 Ethambutol Hydrochloride (200 mg) H G (08/02) [1070-11-7] $156

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 [113-18-8] $207

1260001 Ethinyl Estradiol (150 mg) Q0C162 2 P1B193 (11/04)

P0B052 (01/04)

P (03/03)

O (08/99)

[57-63-6] $156

1260012 Ethinyl Estradiol Related Compound A (20 mg) (6-Keto-ethinyl estra-

diol)

F0B252 n/f $487

1261004 Ethionamide (200 mg) H0B148 G (03/03) [536-33-4] $156

1262801 Ethopabate (125 mg) F [59-06-3] $156

1262823 Ethopabate Related Compound A (25 mg) (Methyl-4-acetamido-2-

hydroxybenzoate)

F n/f $487
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1263000 Ethopropazine Hydrochloride (300 mg) G [1094-08-2] $156

1264002 Ethosuximide (125 mg) H G-2 (11/01)

G-1 (05/99)

[77-67-8] $124

1264501 Ethotoin (200 mg) F [86-35-1] $156

1265005 Ethoxzolamide (200 mg) F [452-35-7] $156

1265504 Ethylcellulose (1 g) H-1 H (06/99) [9004-57-3] $156

1266008 Ethyl Maltol (1 g) (FCC) H [4940-11-8] $156

1266507 Ethylnorepinephrine Hydrochloride (200 mg) F [3198-07-0] $156

1267000 Ethylparaben (200 mg) I0A016 H (01/04) [120-47-8] $156

1267500 Ethyl Vanillin (200 mg) F2B134 F-1 (04/04) [121-32-4] $156

1268003 Ethynodiol Diacetate (200 mg) I0A033 H-1 (01/03)

H (04/01)

[297-76-7] $156

1268502 Etidronate Disodium (200 mg) G F-2 (02/03) [7414-83-7] $156

1268604 Etidronic Acid Monohydrate (1 g) G F-1 (05/99) [2809-21-4] $156

1268706 Etodolac (400 mg) G F (10/01) [41340-25-4] $156

1268728 Etodolac Related Compound A (25 mg) ((+/-)-8-ethyl-1-methyl-1,3,4,9-

tetrahydropyrano [3,4-b]-indole-1-acetic acid)

F-1 F (05/02) [109518-50-5] $208

1268808 Etoposide (300 mg) H0C315 G (11/04) [33419-42-0] $124

1268852 Etoposide Resolution Mixture (30 mg) F0B209 [33419-42-0] $208

1269200 Famotidine (125 mg) H-1 H (11/02)

G (03/99)

[76824-35-6] $124

1269389 Felodipine (200 mg) F-1 F (09/02) [72509-76-3] $156

1269390 Felodipine Related Compound A (100 mg) (ethyl methyl 4-(2,3-

dichlorophenyl)-2,6-dimethylpyridine-3,5-dicarboxylate)

F0B207 [96302-71-7] $487

1269403 Fenbendazole (100 mg) F [43210-67-9] $487

1269458 Fenoldopam Mesylate (200 mg) F0C125 [67227-57-0] $156

1269469 Fenoldopam Related Compound A (20 mg) (1-Methyl-3-benzazapine-

7,8-diol, 6-chloro-2,3,4,5-tetrahydro-1-(4-hydroxyphenyl)-, methanesul-

fonate)

F0C124 n/f $487

1269470 Fenoldopam Related Compound B (20 mg) (1H-3-Benzazapine-7,8-

diol, 2,3,4,5-tetrahydro-1-(4-hydroxyphenyl)-, methanesulfonate)

F0C126 n/f $487

1269505 Fenoprofen Calcium (500 mg) G-1 [53746-45-5] $156

1269550 Fenoprofen Sodium (500 mg) G F-1 (05/02) [66424-46-2] $156

1270005 Fentanyl Citrate CII (100 mg) K0C264 J2B227 (11/04)

J-1 (09/03)

J (05/02)

I (06/00)

[990-73-8] $207

1270402 Finasteride (200 mg) F [98319-26-7] $156

1270800 Flecainide Acetate (200 mg) F2A022 2 F-1 (02/05)

F (06/03)

[54143-56-5] $156

1270821 Flecainide Related Compound A (75 mg) (3-[2,5-bis(2,2,2-trifluor-

oethoxy)phenyl]-1,5,6,7,8,8a-hexahydroimidazo-[1,5a]pyridine Hydro-

chloride)

F n/f $487

1271008 Floxuridine (250 mg) F-2 F-1 (08/01) [50-91-9] $156

1272000 Flucytosine (200 mg) F [2022-85-7] $156

1272204 Fludarabine Phosphate (300 mg) F0C374 [75607-67-9] $156

1273003 Fludrocortisone Acetate (250 mg) H G (08/01) [514-36-3] $156

1273808 Flumazenil (200 mg) F0C305 [78755-81-4] $780

1274006 Flumethasone Pivalate (200 mg) I H (01/02) [2002-29-1] $156

1274505 Flunisolide (200 mg) I H (01/01) [77326-96-6] $156

1274607 Flunixin Meglumine (300 mg) G F-1 (04/02)

F (09/99)

[42461-84-7] $156

May–June 2004 Official USP Reference Standards Catalog 27

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1275009 Fluocinolone Acetonide (100 mg) J I (11/99) [67-73-2] $156

1276001 Fluocinonide (100 mg) I [356-12-7] $156

1277004 Fluorescein (200 mg) G0B171 F-1 (02/03) [2321-07-5] $156

1277252 Fluoride Dentifrice: Sodium Fluoride/Silica (4.5 oz) J0C294 I (08/04)

H (04/99)

n/f $458

1277274 Fluoride Dentifrice: Sodium Fluoride/Sodium Bicarbonate Powder (4 oz) F n/f $487

1277300 Fluoride Dentifrice: Sodium Monofluorophosphate-Calcium Carbonate

(4.6 oz)

G n/f $487

1277354 Fluoride Dentifrice: Sodium Monofluorophosphate/Dicalcium Phosphate

(4.6 oz)

G n/f $487

1277401 Fluoride Dentifrice: Sodium Monofluorophosphate (1000 ppm)/Silica

(5.25 oz)

G-1 G (08/99) n/f $487

1277423 Fluoride Dentifrice: Sodium Monofluorophosphate (1500 ppm)/Silica

(5.25 oz)

F-1 F (07/99) n/f $487

1277456 Fluoride Dentifrice: Stannous Fluoride-Silica (4 oz) H0B105 G (11/02) n/f $487

1278007 Fluorometholone (200 mg) I0B184 H-1 (11/02) [426-13-1] $156

1278109 Fluorometholone Acetate (200 mg) F [3801-06-7] $156

1278302 Fluoroquinolonic Acid (50 mg) H0C140 2 G (01/05)

F-1 (12/99)

[86393-33-1] $487

1279000 Fluorouracil (250 mg) H-1 H (01/02) [51-21-8] $156

1279804 Fluoxetine Hydrochloride (200 mg) F2C132 2 F-1 (02/05)

F (11/99)

[59333-67-4] $156

1279815 Fluoxetine Related Compound A (15 mg) (N-methyl-3-phenyl-3-[(al-

pha,alpha,alpha-(trifluoro-m-tolyl)oxy]propylamine Hydrochloride)

H0C131 G (06/04)

F-1 (05/01)

F (06/00)

n/f $487

1279826 Fluoxetine Related Compound B (5 mL of a 0.01N HCl solution, approx.

2 mg/mL) (N-methyl-3-phenylpropylamine)

F3C085 F-2 (06/04)

F-1 (09/02)

F (09/00)

[23580-89-4] $156

1279837 Fluoxetine Related Compound C (15 mg) (N-Methyl-N-[3-phenyl-3-(4-

trifluoromethyl-phenoxy)-propyl]-succinamic acid)

F0C352 n/f $487

1280009 Fluoxymesterone CIII (200 mg) G-2 G-1 (04/00) [76-43-7] $207

1280803 Fluphenazine Decanoate Dihydrochloride (500 mg) G F-1 (10/01) n/f $159

1281001 Fluphenazine Enanthate Dihydrochloride (125 mg) H G (02/99) [3105-68-8] $124

1282004 Fluphenazine Hydrochloride (125 mg) H [146-56-5] $124

1284000 Flurandrenolide (100 mg) I0B245 H (09/03) [1524-88-5] $156

1285002 Flurazepam Hydrochloride CIV (200 mg) J0C365 2 I (09/03) [1172-18-5] $207

1285308 Flurazepam Related Compound C (50 mg) (5-chloro-2-(2-diethylami-

noethyl(amino)-2’-fluorobenzophenone Hydrochloride)

H-1 n/f $487

1285603 Flurazepam Related Compound F (50 mg) (7-chloro-5-(2-fluorophenyl)-

1,3-dihydro-2H-1,4-benzodiazepin-2-one)

I0C092 H (01/04) [2886-65-9] $487

1285750 Flurbiprofen (200 mg) G [5104-49-4] $156

1285760 Flurbiprofen Related Compound A (100 mg) (2-(4-Biphenylyl)propionic

Acid)

H G (03/01) n/f $487

1285807 Flurbiprofen Sodium (200 mg) F [56767-76-1] $156

1285851 Flutamide (200 mg) H0B278 2 G (11/04)

F-1 (06/00)

[13311-84-7] $156

1285862 o-Flutamide (50 mg) F-1 F (01/00) n/f $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P O (07/00) [59-30-3] $156

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formyltetrahydro-

folate)

I0B176 H-1 (04/04)

H (01/00)

[1492-18-8] $156

1286060 Formononetin (50 mg) F0C196 [485-72-3] $520
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1286209 4-Formylbenzenesulfonamide (50 mg) F n/f $487

1286300 10-Formylfolic Acid (25 mg) F2B226 F-1 (01/04) [134-05-4] $156

1286366 Fosphenytoin Sodium (250 mg) F0C156 [92134-98-0] $156

1286504 Fructose (125 mg) I-2 I-1 (11/02)

I (08/99)

[57-48-7] $124

1286708 Fumaric Acid (200 mg) G-1 G (04/02) [110-17-8] $156

1286800 Furazolidone (200 mg) G-2 G-1 (01/01) [67-45-8] $156

1287008 Furosemide (125 mg) J1B131 J (10/03) [54-31-9] $124

1287020 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-furfurylami-

no-5-sulfamoylbenzoic Acid)

J I (08/02) n/f $487

1287030 Furosemide Related Compound B (100 mg) (4-Chloro-5-sulfamoylan-

thranilic Acid)

I0C248 H (08/04)

G-3 (03/01)

[3086-91-7] $487

1287303 Gabapentin (250 mg) F [60142-96-3] $156

1287325 Gabapentin Related Compound A (100 mg) (3,3-pentamethylene-5-

butyrolactam)

F [64744-50-9] $487

1287507 Gadodiamide (500 mg) F [131410-48-5] $156

1287518 Gadodiamide Related Compound A (50 mg) (gadolinium sodium

diethylenetriamine pentaacetic acid monomethylamide)

F n/f $487

1287529 Gadodiamide Related Compound B (50 mg) (gadolinium disodium

diethylenetriamine pentaacetic acid)

F n/f $487

1287609 Gadopentetate Monomeglumine (500 mg) F [92923-57-4] $156

1287631 Gadoteridol (500 mg) F [120066-54-8] $156

1287642 Gadoteridol Related Compound A (50 mg) (10-(2-hydroxypropyl)-

1,4,7,10-tetraazacyclododecane-1,4,7-triacetic acid)

F0A002 [120041-08-9] $487

1287653 Gadoteridol Related Compound B (50 mg) (1,4,7,10-Tetraazacyclodo-

decane-1,4,7-triacetic acid, monogadolinium salt)

F0B198 [112188-16-6] $487

1287664 Gadoteridol Related Compound C (50 mg) (1,4,7,10-Tetraaza-11-oxo-

bicyclo[8.2.2]tetradecane-4,7-diacetic acid)

F0B199 [220182-19-4] $487

1287675 Gadoversetamide (200 mg) F0C172 [131069-91-5] $156

1287686 Gadoversetamide Related Compound A (200 mg) (Hydrogen[8,11,14-

tris(carboxymethyl)-6-oxo-2-oxa-5,8,11,14-tetraazahexadecan-16-

oato(4-)]gadolinium)

F0C173 n/f $487

1287700 Galactose (200 mg) F-4 F-3 (05/01) [59-23-4] $487

1288000 Gallamine Triethiodide (200 mg) F [65-29-2] $156

1288306 Ganciclovir (200 mg) F0C287 [82410-32-0] $364

1288317 Ganciclovir Related Compound A (15 mg) ((RS)-2-Amino-9-(2,3-dihy-

droxy-propoxymethyl)-1,9-dihydro-purin-6-one)

F0C288 n/f $624

1288500 Gemfibrozil (200 mg) H [25812-30-0] $156

1288510 Gemfibrozil Related Compound A (20 mg) (2,2-dimethyl-5-[2,5-di-

methyl-4-propene-1-yl)phenoxy]valeric acid)

F0C101 n/f $487

1289003 Gentamicin Sulfate (200 mg) L0C279 2 K (12/04)

J-1 (04/00)

[1405-41-0] $156

1290002 Gentian Violet (650 mg) F [548-62-9] $156

1291005 Gibberellic Acid (200 mg) (FCC) G F (04/01) [77-06-5] $156

1291504 Powdered Ginger (500 mg) F n/f $156

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 [50647-08-0] $520

1292008 Gitoxin (50 mg) G F-3 (07/00) [4562-36-1] $487

1292507 Glipizide (125 mg) G1C174 G (07/04) [29094-61-9] $124

1292609 Glipizide Related Compound A (25 mg) (N-{2-[(4-aminosulfonyl)pheny-

l]ethyl}-5-methyl-pyrazinecarboxamide)

G-1 G (04/99) n/f $487

1294003 Glucagon (25 mg, 0.95 U/mg) H (01/05) [16941-32-5] $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 [66-84-2] $156
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1294976 Glutamic Acid (200 mg) F0C069 [56-86-0] $156

1294808 Glutamine (100 mg) F0B244 [56-85-9] $156

1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F n/f $675

1295006 Glutethimide CII (500 mg) F [77-21-4] $207

1295505 Glyburide (200 mg) G F-2 (11/02) [10238-21-8] $156

1295607 Glycerin (2 mL) H0C073 G1A001 (04/04)

G (12/02)

F (04/99)

[56-81-5] $156

1295709 Glyceryl Behenate (200 mg) F3B113 F-2 (03/03) [18641-57-1] $156

1295800 Glycine (200 mg) F-3 F-2 (02/00) [56-40-6] $156

1296009 Glycopyrrolate (200 mg) H0B304 G (05/04) [596-51-0] $156

1295888 Glycyrrhizic Acid (25 mg) F0C006 [1405-86-3] $487

1297001 Human Chorionic Gonadotropin (1 vial, 5,760 USP Units per package) H G (07/00) [9002-61-3] $156

1298004 Gramicidin (200 mg) I H-1 (07/02) [1405-97-6] $156

1299007 Griseofulvin (200 mg) I H-1 (09/02) [126-07-8] $156

1299200 Griseofulvin Permeability Diameter (2 g) J0C380 I0C138 (10/04)

H (08/03)

[126-07-8] $156

1300004 Guaiacol (1 g) K J (04/00) [90-05-1] $156

1301007 Guaifenesin (200 mg) I H (09/02) [93-14-1] $156

1301404 Guanabenz Acetate (200 mg) G F-1 (06/00) [23256-50-0] $156

1301608 Guanadrel Sulfate (200 mg) F-1 [22195-34-2] $156

1301801 Guanethidine Monosulfate (200 mg) F [645-43-2] $156

1302000 Guanethidine Sulfate (500 mg) G-1 [60-02-6] $156

1302101 Guanfacine Hydrochloride (125 mg) G0B123 F-1 (02/03)

F (11/99)

[29110-48-3] $124

1302305 Halazepam CIV (200 mg) (AS) F1C224 F (12/04) [23092-17-3] $207

1302509 Halcinonide (300 mg) F [3093-35-4] $156

1303002 Haloperidol (200 mg) I H-1 (05/02) [52-86-8] $156

1303013 Haloperidol Related Compound A (15 mg) (4,4-Bis[(4-p-chlorophenyl)-

4-hydroxy-piperidino]-butyrophenone)

K0C362 J (12/04) [67987-08-0] $487

1303308 Haloprogin (200 mg) F [777-11-7] $156

1303501 Halothane (1 mL) F-1 (03/05) [151-67-7] $156

1304005 Heparin Sodium (10 x 1 mL) K-5 K-4 (08/03)

K-3 (02/99)

[9041-08-1] $156

1305008 Hexachlorophene (500 mg) I H-2 (01/01) [70-30-4] $156

1305507 2E, 4E-Hexadienoic Acid Isobutylamide (25 mg) F0C353 1 [82240-09-3] $540

1307003 Hexobarbital CIII (500 mg) F [56-29-1] $207

1308006 Hexylcaine Hydrochloride (1 g) F-1 [532-76-3] $156

1308200 Hexylene Glycol (125 mg) G F-2 (04/02)

F-1 (04/99)

[107-41-5] $156

1308307 Hexylresorcinol (200 mg) F [136-77-6] $156

1308505 L-Histidine (200 mg) G0A018 F-2 (01/03)

F-1 (04/00)

[71-00-1] $156

1309009 Histamine Dihydrochloride (250 mg) M0C280 L (07/04) [56-92-8] $156

1310008 Homatropine Hydrobromide (200 mg) H2C049 2 H-1(02/05)

H (08/02)

[51-56-9] $156

1311000 Homatropine Methylbromide (250 mg) J I-1 (06/01)

H-1 (10/01)

[80-49-9] $156

1311408 Homosalate (500 mg/ampule) F0B102 [118-56-9] $156

1312003 Hyaluronidase (500 mg) H [9001-54-1] $156
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1313006 Hydralazine Hydrochloride (200 mg) K J-1 (09/02) [304-20-1] $156

1314009 Hydrochlorothiazide (200 mg) I H (05/02) [58-93-5] $156

1315001 Hydrocodone Bitartrate CII (250 mg) K0C217 2 J0A026 (01/05)

I-1 (12/02)

I (07/02)

H-2 (11/99)

[34195-34-1] $207

1315012 Hydrocodone Bitartrate Related Compound A CII (70 mg) (Morphinan-

6-one, 4-hydroxy-3-methoxy-17-methyl)

F0C214 [847-86-9] $513

1316004 Hydrocortisone (200 mg) M1C110 M (10/04)

L (09/00)

[50-23-7] $156

1317007 Hydrocortisone Acetate (200 mg) K J (10/99) [50-03-3] $156

1317302 Hydrocortisone Butyrate (200 mg) H [13609-67-1] $156

1318000 Hydrocortisone Cypionate (200 mg) F [508-99-6] $156

1319002 Hydrocortisone Hemisuccinate (200 mg) H G-3 (03/02)

G-2 (08/99)

[83784-20-7] $156

1320001 Hydrocortisone Phosphate Triethylamine (200 mg) F-1 n/f $156

1321004 Hydrocortisone Valerate (200 mg) F-1 F (07/02) [57524-89-7] $156

1322007 Hydroflumethiazide (200 mg) F-2 [135-09-1] $156

1323000 Hydromorphone Hydrochloride CII (50 mg) J0C372 2 I (01/05)

H-2 (03/01)

[71-68-1] $207

1324002 Hydroquinone (500 mg) H0C249 G-1 (10/04)

G (11/01)

F-4 (02/99)

[123-31-9] $156

1325005 Hydroxyamphetamine Hydrobromide (200 mg) G F (06/01) [306-21-8] $156

1327000 Hydroxychloroquine Sulfate (200 mg) J0B297 I (05/04) [747-36-4] $156

1329006 Hydroxyprogesterone Caproate (200 mg) H [630-56-8] $156

1329709 Hydroxypropyl Betadex (200 mg) F0B295 [128446-35-5] $156

1329800 Hydroxypropyl Cellulose (200 mg) F-1 [9004-64-2] $156

1332000 Hydroxyurea (200 mg) H G (01/00) [127-07-1] $156

1333003 Hydroxyzine Hydrochloride (500 mg) H [2192-20-3] $156

1333058 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenzhydrylpiper-

azine)

H [303-26-4] $208

1334006 Hydroxyzine Pamoate (500 mg) H0C016 G-1 (07/03) [10246-75-0] $156

1335009 Hyoscyamine Sulfate (125 mg) H0C193 2 G2A007 (09/04)

G-1 (08/02)

G (10/99)

[6835-16-1] $124

1335202 Hyperoside (50 mg) F [482-36-0] $855

1330005 Hypromellose (250 mg) (Hydroxypropyl Methylcellulose) H0C387 G-1 (11/04)

G (02/02)

[9004-65-3] $156

1335304 Hypromellose Phthalate (100 mg) F-1 F (12/00) [9050-31-1] $156

1335508 Ibuprofen (750 mg) J I (06/02) [15687-27-1] $156

1335701 Idarubicin Hydrochloride (50 mg) H0C061 G (11/03)

F (06/00)

[57852-57-0] $479

1336001 Idoxuridine (250 mg) H1B230 H (07/04) [54-42-2] $156

1336205 Ifosfamide (500 mg) G F-1 (11/00)

F (02/99)

[3778-73-2] $156

1336500 Imidazole (200 mg) G1B132 G (01/04) [288-32-4] $487

1336806 Imidurea (200 mg) H G (10/99) [39236-46-9] $156

1337004 Iminodibenzyl (25 mg) I0C253 H (11/04) [494-19-9] $487

1337809 Imipenem Monohydrate (100 mg) G1C296 2 G (01/05)

F (01/01)

[74431-23-5] $156

1338007 Imipramine Hydrochloride (200 mg) I H (09/01) [113-52-0] $156
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1338801 Indapamide (250 mg) H G (07/02) [26807-65-8] $156

1339000 Indigotindisulfonate Sodium (500 mg) H1B153 H (06/03) [860-22-0] $156

1340009 Indocyanine Green (200 mg) I0B045 H (09/01) [3599-32-4] $156

1341001 Indomethacin (200 mg) J0B165 I (01/04)

H (05/99)

[53-86-1] $156

1342004 Insulin (100 mg) H [9004-10-8] $156

1342106 Insulin Human (100 mg) H1A031 H (11/02)

G (04/00)

[11061-68-0] $156

1342208 Insulin (Beef) (100 mg) F [11070-73-8] $156

1342300 Insulin (Pork) (100 mg) F [12584-58-6] $156

1342503 Iocetamic Acid (200 mg) F [16034-77-8] $156

1343007 Iodipamide (200 mg) G 4 [606-17-7] $156

1343517 Iodixanol (200 mg) F0B240 [92339-11-2] $156

1343540 Iodixanol Related Compound C (25 mg) (5-Acetyl[3-[[3,5-bis[[2,3-

dihydroxypropyl)amino]carbonyl]-2,4,6-triiodophenyl]amino]-2-hydroxy-

propyl]amino]-N,N’-bis-(2,3-dihydroxypropyl)-2,4,6-triiodo-1,3-benzene-

dicarboxamide)

F0B236 n/f $487

1343550 Iodixanol Related Compound D (50 mg) (5-[Acetyl(2-hydroxy-3-methyl-

propyl)amino]-N,N’-bis(2,3-dihydroxypropyl)2,4,6-triiodo-1,3-benzenedi-

carboxamide)

F0B231 [89797-00-2] $487

1343561 Iodixanol Related Compound E (25 mg) (5-[[3-[[3-[[(2,3-Dihydoxypro-

pyl)amino]carbonyl]-5-[[amino]carbonyl]-2,4,6-triiodophenyl](acetylimi-

no)]-2-hydroxypropyl]-(acetylimino)]-N,N’-bis(2,3-dihydoxypropyl)-2,4,6-

triiodo-1,3-benzenedicarboxamide)

F0B229 n/f $487

1344305 o-Iodohippuric Acid (100 mg) F [147-58-0] $156

1344509 Iodoquinol (100 mg) H G (07/02) [83-73-8] $156

1344600 Iohexol (100 mg) F-1 F (01/99) [66108-95-0] $124

1344622 Iohexol Related Compound A (100 mg) (5-(acetylamino)-N,N’-bis(2,3-

dihydroxypropyl)-2,4,6-triiodo-1,3-benzenedicarboxamide)

F-1 F (10/01) n/f $487

1344644 Iohexol Related Compound B (50 mg) (5-amino-N,N’-bis(2,3-dihydrox-

ypropyl)-2,4,6-triiodo-1,3-benzenedicarboxamide)

F-1 F (01/04) [76801-93-9] $487

1344666 Iohexol Related Compound C (100 mg) (N,N’-bis(2,3-dihydroxypropyl)-

5-nitro-1,3-benzenedicarboxamide)

F-1 F (09/03) n/f $156

1344702 Iopamidol (200 mg) G [60166-93-0] $156

1344724 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-dihydroxy-2-

propyl)-5-amino-2,4,6-triiodoiso-phthalamide)

G [60166-98-5] $487

1344735 Iopamidol Related Compound B (100 mg) (5-Glycolamido-N,N’-bis[2-

hydroxy-1-(hydroxymethyl)ethyl]-2,4,6-triiodoisophthalamide)

F n/f $487

1344804 Iopromide (400 mg) F [73334-07-3] $156

1344826 Iopromide Related Compound A (50 mg) (5-Amino-N,N’-bis(2,3-dihy-

droxypropyl)-2,4,6-triiodo-N-methyl-1,3-benzenedicarboxamide)

F n/f $487

1344837 Iopromide Related Compound B (50 mg) (5-(Acetylamino)-N,N’-bis(2,3-

dihydroxypropyl)-2,4,6-triiodo-N-methyl-1,3-benzenedicarboxamide)

F n/f $487

1345002 Iothalamic Acid (200 mg) G [2276-90-6] $156

1345104 Ioversol (200 mg) F [87771-40-2] $156

1345115 Ioversol Related Compound A (50 mg) (5-Amino-N,N’-bis(2,3-dihydrox-

ypropyl)-2,4,6-triiodoisophthalamide)

F [76801-93-9] $487

1345126 Ioversol Related Compound B (50 mg) (N,N’-bis(2,3-dihydroxypropyl)-

5-[(N-(2-hydroxyethyl)-carbonyl)methoxy]-2,4,6-triiodoisophthalamide)

F n/f $487

1345159 Ioxaglic Acid (100 mg) F [59017-64-0] $156

1345206 Ioxilan (400 mg) F [107793-72-6] $156
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1345228 Ioxilan Related Compound A (100 mg) (5-amino-2,4,6-triiodo-3 N-(2-

hydroxyethyl)carbamoyl benzoic acid)

F [22871-58-5] $487

1346005 Ipodate Calcium (200 mg) F [1151-11-7] $156

1347008 Ipodate Sodium (200 mg) F-1 [1221-56-3] $156

1347755 Isoamyl Methoxycinnamate (750 mg/ampule) F0B017 [71617-10-2] $156

1348000 Isocarboxazid (200 mg) F-1 [59-63-2] $156

1348500 Isoetharine Hydrochloride (250 mg) F-2 [2576-92-3] $156

1348907 Isoflupredone Acetate (200 mg) F0C109 [338-98-7] $156

1349003 Isoflurane (1 mL) H1C199 H (12/04) [26675-46-7] $156

1349014 Isoflurane Related Compound A (0.1 mL) (1-Chloro-2,2,2-trifluoroethyl

chlorodifluoromethyl ether)

F0C232 n/f $487

1349025 Isoflurane Related Compound B (0.1 mL) (2,2,2-Trifluoroethyldifluor-

omethyl ether)

F0C233 n/f $487

1349502 L-Isoleucine (200 mg) F-2 F-1 (09/02) [73-32-5] $156

1349604 Isomalathion (50 mg) F1B107 F (01/03) [3344-12-5] $487

1349659 Isometheptene Mucate (200 mg) F [7492-31-1] $156

1349706 Isoniazid (200 mg) H [54-85-3] $156

1350002 Isopropamide Iodide (200 mg) F-2 [71-81-8] $156

1350400 Isopropyl Myristate (500 mg) I1C183 2 I (01/05) [110-27-0] $156

1350603 Isopropyl Palmitate (500 mg) I H (10/99) [142-91-6] $156

1351005 Isoproterenol Hydrochloride (125 mg) K [51-30-9] $124

1352008 Isosorbide (75% solution, 1 g) I H-2 (10/00) [652-67-5] $156

1353000 Diluted Isosorbide Dinitrate (500 mg of 25% mixture with mannitol) I-1 I (10/99) [87-33-2] $156

1353500 Isotretinoin (200 mg) I H (10/00) [4759-48-2] $156

1354003 Isoxsuprine Hydrochloride (200 mg) F-3 [579-56-6] $156

1354207 Isradipine (200 mg) G0B054 F (05/03) [75695-93-1] $156

1354218 Isradipine Related Compound A (25 mg) (Isopropyl methyl 4-(4-

benzofurazanyl)-2,6-dimethyl-3,5-pyridinedicarboxylate)

F n/f $487

1354309 Ivermectin (200 mg) F0B196 [70288-86-7] $156

1355006 Kanamycin Sulfate (200 mg) J I (06/99) [25389-94-0] $156

1355709 Powdered Kava Extract (1 g) F0C161 n/f $260

1355753 Kawain (200 mg) F0C160 [500-64-1] $208

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 G-1 (07/00) [1867-66-9] $207

1356020 Ketamine Related Compound A (50 mg) (1-[(2-Chlorophenyl)(methyli-

mino)methyl]cylcopentanol)

F0C118 [6740-87-0] $487

1356508 Ketoconazole (200 mg) G4B179 G-3 (01/04)

G-2 (06/01)

G-1 (01/99)

[65277-42-1] $156

1356632 Ketoprofen (200 mg) H0B216 G (07/04)

F-2 (05/99)

[22071-15-4] $156

1356643 Ketoprofen Related Compound A (25 mg) (alpha-Methyl-3-(4-methyl-

benzoyl) benzeneacetic acid)

G [107257-20-5] $487

1356665 Ketorolac Tromethamine (200 mg) G F-2 (04/99) [74103-07-4] $156

1356654 Labetalol Hydrochloride (200 mg) G F-2 (01/02)

F-1 (03/01)

[32780-64-6] $156

1356676 Anhydrous Lactose (100 mg) G1C004 2 G (12/04)

F (06/01)

[63-42-3] $156

1356687 Lactitol (500 mg) F0B005 [81025-04-9] $156

1356701 Lactose Monohydrate (500 mg) G-1 G (08/02) [5989-81-1] $156

1356803 Lactulose (1 g) H G-1 (08/00) [4618-18-2] $156

1356836 Lamivudine (200 mg) F0C361 [134678-17-4] $156
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1356880 Lanolin (20 g) F [8006-54-0] $156

1356905 Lanolin Alcohols (5 g) F [8027-33-6] $156

1356916 Lansoprazole (200 mg) F0B310 [103577-45-3] $156

1356927 Lansoprazole Related Compound A (25 mg) (2-[[[3-methyl-4-(2,2,2-

triflouroethoxy)-2-pyridyl]methyl]sulfonyl]benzimidazole)

F0B311 n/f $487

1356971 Letrozole (200 mg) F0B170 [112809-51-5] $156

1356982 Letrozole Related Compound A (15 mg) (4,4’-(1H-1,3,4-triazol-1-

ylmethylene)dibenzonitrile)

F0B168 n/f $487

1357001 L-Leucine (200 mg) H0B237 G-1 (04/04)

G (08/00)

[61-90-5] $156

1358004 Leucovorin Calcium (500 mg) J2B219 J-1 (07/04)

J (05/02)

[1492-18-8] $160

1359007 Levallorphan Tartrate (200 mg) DISCONTINUED G-1 (09/04)

G (11/02)

[71-82-9] $156

1359302 Levamisole Hydrochloride (125 mg) F2C122 F-1 (05/04) [16595-80-5] $124

1359506 Levmetamfetamine CII (75 mg) F [33817-09-3] $207

1359801 Levobunolol Hydrochloride (200 mg) G [27912-14-7] $156

1359903 Levocarnitine (400 mg) G0B197 F-2 (06/03)

F-1 (12/00)

[541-15-1] $156

1359925 Levocarnitine Related Compound A (100 mg) (3-carboxy-N,N,N-

trimethyl-2-propen-1-aminium chloride)

F-1 F (08/01) [6538-82-5] $208

1361009 Levodopa (200 mg) I H (09/00) [59-92-7] $156

1361010 Levodopa Related Compound A (50 mg) (3-(3,4,6-Trihydroxyphenyl)-

alanine)

K J (01/03)

I (06/00)

[27244-64-0] $487

1420006 Levodopa Related Compound B (50 mg) (3-Methoxytyrosine) I0C300 H (07/04) $487

1362500 Levonordefrin (200 mg) F-1 [829-74-3] $156

1363004 Levopropoxyphene Napsylate (300 mg) G [55557-30-7] $156

1364007 Levorphanol Tartrate CII (500 mg) H G (03/01) [5985-38-6] $207

1365000 Levothyroxine (500 mg) K J (10/00) [51-48-9] $156

1366002 Lidocaine (250 mg) L [137-58-6] $156

1367005 Lincomycin Hydrochloride (200 mg) H2B130 H-1 (01/04) [7179-49-9] $156

1367504 Lindane (200 mg) F-2 [58-89-9] $156

1368008 Liothyronine (250 mg) L1C262 L (08/04)

K (08/01)

[6893-02-3] $156

1368609 Lisinopril (300 mg) I1C045 2 I (11/04)

H (09/01)

G (10/99)

[83915-83-7] $156

1369000 Lithium Carbonate (300 mg) G0B031 F-2 (01/03)

F-1 (01/01)

[554-13-2] $156

1370000 Loperamide Hydrochloride (200 mg) H0C202 G-2 (09/04)

G-1 (02/03)

[34552-83-5] $156

1370203 Loracarbef (200 mg) F [121961-22-6] $156

1370225 Loracarbef L-Isomer (25 mg) F n/f $156

1370270 Loratadine (200 mg) F0C414 [79794-75-5] $260

1370305 Lorazepam CIV (200 mg) I0C048 H0B023 (06/04) [846-49-1] $207

1370327 Lorazepam Related Compound A (25 mg) (7-Chloro-5-(o-chlorophe-

nyl)-1,3-dihydro-3-acetoxy-2H-1,4-benzodiazepin-2-one)

G F-1 (06/01) [2848-96-6] $487

1370338 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-dichloroben-

zophenone)

G F-2 (01/04) [2958-36-3] $487

May–June 200434 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1370349 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-chlorophe-

nyl)-2-quinazolinecarboxaldehyde)

H G (01/03)

F-3 (01/02)

n/f $487

1370350 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-chlorophe-

nyl)-2-quinazolinecarboxylic Acid)

G0A014 F-2 (01/04) [54643-79-7] $487

1370360 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-chlorophe-

nyl)-2-quinazoline Methanol)

G F-3 (07/02)

F-2 (04/99)

n/f $487

1370600 Lovastatin (125 mg) H2C012 H1B067 (01/04)

H (08/03)

[75330-75-5] $124

1370611 Lovastatin Related Compound A (20 mg) (Butanoic acid, 2-methyl-

,1,2,3,4,4a,7,8,8a-octahydro-3,7-dimethyl-8-[2-(tetrahydro-4-hydroxy-6-

oxo-2H-pyran-2-yl)ethyl]-1-naphthalenyl ester, [1S-[alpha(R*), 3alpha,7-

beta,8beta(2S*,4S*), 8alpha beta]]-)

G0C326 F0B235 (09/04) n/f $487

1370702 Loxapine Succinate (125 mg) G0B026 F-2 (06/03)

F-1 (07/01)

F (03/99)

[27833-64-3] $124

1370906 Lynestrenol (20 mg) F0B314 [52-76-6] $203

1371002 Lysergic Acid Diethylamide Tartrate CI (10 mg) (AS) (LSD) I [50-37-3] $207

1371501 L-Lysine Acetate (200 mg) F1C027 F (11/04) [57282-49-2] $156

1372005 L-Lysine Hydrochloride (200 mg) H G (07/00) [657-27-2] $156

1373008 Mafenide Acetate (200 mg) F [13009-99-9] $156

1374000 Magaldrate (200 mg) F-1 [74978-16-8] $156

1374306 Magnesium Salicylate (200 mg) F2B081 F-1 (01/04) [18917-95-8] $156

1374408 Malathion (500 mg) F-1 F (08/01) [121-75-5] $156

1374500 Maleic Acid (300 mg) G F-2 (12/00) [110-16-7] $487

1374601 Malic Acid (200 mg) G0B158 F-1 (04/03) [617-48-1] $156

1374907 Maltitol (200 mg) G F-1 (12/99) [585-88-6] $156

1375003 Maltol (4 g) (FCC) G F-1 (12/99) [118-71-8] $156

1375058 Mandelic Acid (500 mg) F [90-64-2] $156

1375105 Mannitol (200 mg) I0B212 H (03/04) [69-65-8] $156

1375207 Maprotiline Hydrochloride (200 mg) H G (07/02) [10347-81-6] $156

1375309 Mazindol CIV (350 mg) H G (02/03) [22232-71-9] $207

1375502 Mebendazole (200 mg) G1C195 G (11/04) [31431-39-7] $156

1375706 Mebrofenin (100 mg) F [78266-06-5] $156

1376006 Mecamylamine Hydrochloride (200 mg) F-2 [826-39-1] $156

1376505 Mechlorethamine Hydrochloride (100 mg) F-1 F (09/00) [55-86-7] $156

1377009 Meclizine Hydrochloride (500 mg) I-1 [31884-77-2] $156

1377508 Meclocycline Sulfosalicylate (300 mg) G [73816-42-9] $156

1377803 Meclofenamate Sodium (500 mg) H [6385-02-0] $156

1378001 Medroxyprogesterone Acetate (200 mg) H-2 H-1 (04/03) [71-58-9] $156

1378012 Medroxyprogesterone Acetate Related Compound A (25 mg) (4,5-beta-

Dihydromedroxyprogesterone acetate)

F0C427 1 n/f $500

1379004 Medrysone (500 mg) F [2668-66-8] $156

1379605 Mefenamic Acid (200 mg) G0C025 F3A032 (08/04)

F-2 (01/03)

[61-68-7] $156

1379106 Megestrol Acetate (500 mg) I H (05/00) [595-33-5] $156

1379300 Melphalan Hydrochloride (100 mg) H0B296 2,3 G (01/05) [3223-07-2] $156

1381006 Menadione (200 mg) (Vitamin K3) H-3 H-2 (02/00) [58-27-5] $156

1381709 Menthol (250 mg) I0B049 H (04/03) [2216-51-5] $156

1381742 Menthyl Anthranilate (500 mg/ampule) F0B103 [134-09-8] $156

1382009 Mepenzolate Bromide (200 mg) F [76-90-4] $156

1383001 Meperidine Hydrochloride CII (200 mg) I H-1 (12/99) [50-13-5] $207
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1384004 Mephentermine Sulfate (250 mg) F-1 [1212-72-2] $156

1385007 Mephenytoin (250 mg) G [50-12-4] $156

1386000 Mephobarbital CIV (250 mg) G F (01/01) [115-38-8] $207

1387002 Mepivacaine Hydrochloride (200 mg) H G-4 (02/99) [1722-62-9] $156

1388005 Meprednisone (200 mg) G [1247-42-3] $156

1389008 Meprobamate CIV (200 mg) G-1 G (03/02) [57-53-4] $207

1390007 Meprylcaine Hydrochloride (200 mg) F [956-03-6] $156

1391000 3-Mercapto-2-methylpropanoic Acid 1,2-Diphenylethylamine Salt

(75 mg)

G n/f $487

1392002 Mercaptopurine (500 mg) I2C263 I-1 (10/04)

I (07/02)

H (12/99)

[6112-76-1] $156

1392454 Meropenem (300 mg) F0C201 [119478-56-7] $182

1392705 Mesalamine (200 mg) G1B001 G (01/03)

F-1 (03/00)

[89-57-6] $156

1393005 Mesoridazine Besylate (250 mg) J0C117 I-1 (12/04) [32672-69-8] $156

1394008 Mestranol (200 mg) K0C065 J (07/04)

I-1 (09/99)

[72-33-3] $156

1395500 Metaproterenol Sulfate (200 mg) F-3 [5874-97-5] $156

1396003 Metaraminol Bitartrate (200 mg) F-3 [33402-03-8] $156

1396309 Metformin Hydrochloride (200 mg) F0C209 [1115-70-4] $182

1396310 Metformin Related Compound A (50 mg) (1-Cyanoguanidine) F0C210 [461-58-5] $487

1396400 Methacrylic Acid Copolymer Type A (200 mg) G0B140 F-2 (04/03) n/f $156

1396502 Methacrylic Acid Copolymer Type B (200 mg) G0B141 F-2 (04/03) n/f $156

1396604 Methacrylic Acid Copolymer Type C (100 mg) G1B088 G (08/03) n/f $124

1397006 Methacycline Hydrochloride (200 mg) H G (04/01) [3963-95-9] $156

1398009 Methadone Hydrochloride CII (200 mg) I0B163 H-1 (08/03) [1095-90-5] $207

1399001 Methamphetamine Hydrochloride CII (125 mg) I [51-57-0] $207

1401001 Methantheline Bromide (200 mg) F-1 [53-46-3] $156

1402004 Methapyrilene Fumarate (200 mg) F-1 [33032-12-1] $156

1404000 Methaqualone CI (500 mg) F-1 [72-44-6] $207

1405002 Metharbital CIII (200 mg) F-2 F-1 (07/99) [50-11-3] $207

1406005 Methazolamide (500 mg) H0B239 G-1 (05/04) [554-57-4] $156

1407008 Methdilazine (200 mg) F-1 [1982-37-2] $156

1408000 Methdilazine Hydrochloride (200 mg) G [1229-35-2] $156

1409003 Methenamine (500 mg) H0C047 G (05/04) [100-97-0] $156

1409502 Methenamine Hippurate (200 mg) F [5714-73-8] $156

1409604 Methenamine Mandelate (200 mg) G0C304 2 F-2 (01/05)

F-1 (11/00)

[587-23-5] $156

1410002 Methicillin Sodium (500 mg) J0C333 2 I1B186 (11/04)

I (03/03)

H (03/00)

[7246-14-2] $156

1411005 Methimazole (200 mg) G F (02/01) [60-56-0] $156

1411504 L-Methionine (200 mg) G F-2 (11/99) [63-68-3] $156

1412008 Methocarbamol (200 mg) H2B029 H-1 (03/04) [532-03-6] $156

1413000 Methohexital CIV (500 mg) F-2 [18652-93-2] $207

1414003 Methotrexate (500 mg) I [59-05-2] $156

1415006 Methotrimeprazine (125 mg) F-2 F-1 (05/99) [60-99-1] $124

1416009 Methoxamine Hydrochloride (200 mg) F [61-16-5] $156

1417001 Methoxsalen (500 mg) H [298-81-7] $156
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1418004 Methoxyflurane (1 mL) G [76-38-0] $156

1419007 Methoxyphenamine Hydrochloride (250 mg) F [5588-10-3] $156

1421009 Methscopolamine Bromide (200 mg) G1D004 2 G (02/05) [155-41-9] $156

1422001 Methsuximide (500 mg) F-2 F-1 (08/99) [77-41-8] $156

1424007 Methyclothiazide (200 mg) G [135-07-9] $156

1424018 Methyclothiazide Related Compound A (100 mg) (4-amino-6-chloro-N-

3-methyl-m-benzenedisulfonamide)

G F-2 (12/00) n/f $487

1424222 Methyl Benzylidene Camphor (200 mg) F0B118 [36861-47-9] $156

1424233 Methyl Caprate (300 mg) F [110-42-9] $156

1424244 Methyl Caproate (300 mg) F [106-70-7] $156

1424255 Methyl Caprylate (300 mg) F [111-11-5] $156

1424506 Methylcellulose (1 g) (AS) G0B222 F-2 (05/03) [9004-67-5] $156

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride CI (25 mg) (AS)

(STP)

F [15589-00-1] $207

1426002 Methyldopa (500 mg) I [41372-08-1] $156

1427005 Methyldopate Hydrochloride (200 mg) G-2 [2508-79-4] $156

1428008 Methylene Blue (250 mg) G [7220-79-3] $156

1429000 Methylenedioxy-3,4-amphetamine Hydrochloride CI (25 mg) (AS)

(MDA)

F-1 [6292-91-7] $207

1430000 Methylergonovine Maleate (50 mg) (List Chemical) J I (05/02) [57432-61-8] $156

1430305 Methyl Laurate (500 mg) F [111-82-0] $156

1430327 Methyl Linoleate (5 x 50 mg) F [112-63-0] $156

1430349 Methyl Linolenate (5 x 50 mg) F [301-00-8] $156

1430509 3-O-Methylmethyldopa (50 mg) G-1 n/f $487

1431002 Methyl 5-methyl-3-isoxazolecarboxylate (25 mg) F-1 F (01/01) n/f $487

1431501 Methyl Myristate (300 mg) F [124-10-7] $156

1431556 Methyl Oleate (500 mg) G0C148 F (04/04) [112-62-9] $156

1431603 Methyl Palmitate (300 mg) F [112-39-0] $156

1431625 Methyl Palmitoleate (300 mg) F n/f $156

1432005 Methylparaben (125 mg) J-1 J (03/03)) [99-76-3] $124

1433008 Methylphenidate Hydrochloride CII (125 mg) I H (05/01) [298-59-9] $165

1434000 Methylphenidate Hydrochloride Erythro Isomer CII (25 mg) J0B294 I0A006 (09/03)

H-1 (01/03)

H (06/01)

[298-59-9] $560

1434011 Methylphenidate Hydrochloride Erythro Isomer Solution CII (0.5 mL) F0C368 1 n/f $560

1434022 Methylphenidate Related Compound A (50 mg) (alpha-Phenyl-2-

piperidineacetic Acid Hydrochloride)

G F-2 (10/99) n/f $487

1435003 Methylprednisolone (200 mg) H [83-43-2] $156

1436006 Methylprednisolone Acetate (200 mg) G-2 G-1 (02/00) [53-36-1] $156

1437009 Methylprednisolone Hemisuccinate (200 mg) I0C146 H (07/04) [2921-57-5] $156

1437508 Methyl Stearate (300 mg) F [112-61-8] $156

1438001 Methyltestosterone CIII (200 mg) J I (11/01) [58-18-4] $207

1440003 Methysergide Maleate (200 mg) H [129-49-7] $156

1440808 Metoclopramide Hydrochloride (500 mg) G F-2 (06/99) [54143-57-6] $156

1441006 Metocurine Iodide (300 mg) G [7601-55-0] $156

1441200 Metolazone (200 mg) G0B246 F-1 (05/03) [17560-51-9] $156

1441287 Metoprolol Fumarate (200 mg) F [119637-66-0] $156

1441232 Metoprolol Related Compound A (20 mg) ((+/-)1-(ethylamino)-3-[4-(2-

methoxyethyl)phenoxy]-propan-2-ol)

F0C343 n/f $520
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1441243 Metoprolol Related Compound B (50 mg) ((+/-)1-chloro-2-hydroxy-3-[4-

(2-methoxyethyl)phenoxy]-propane)

F0C377 n/f $520

1441254 Metoprolol Related Compound C (20 mg) ((+/-)4-[2-Hydroxy-3-(1-

methylethyl)aminopropoxy]benzaldehyde)

F0C344 n/f $520

1441265 Metoprolol Related Compound D (50 mg) ((+/-)N,N-bis-[2-hydroxy-3-[4-

(2-methoxyethyl)phenoxy]propyl](1-methylethyl)amine)

F0C378 n/f $520

1441298 Metoprolol Succinate (200 mg) F0C415 1 [98418-47-4] $156

1441301 Metoprolol Tartrate (200 mg) H1B059 H (01/04)

G-1 (11/99)

[56392-17-7] $156

1441505 Metrizamide (500 mg) F [31112-62-6] $156

1442009 Metronidazole (100 mg) I [443-48-1] $156

1443001 Metyrapone (200 mg) H G (06/01) [54-36-4] $156

1443205 Metyrosine (200 mg) F [672-87-7] $156

1443250 Mexiletine Hydrochloride (200 mg) F-2 F-1 (09/02) [5370-01-4] $156

1443307 Mezlocillin Sodium (350 mg) G [59798-30-0] $156

1443409 Miconazole (200 mg) G-1 G (07/02) [22916-47-8] $156

1443500 Miconazole Nitrate (200 mg) I H (06/99) [22832-87-7] $156

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 [84604-20-6] $260

1443908 Milrinone (500 mg) F0C050 [78415-72-2] $260

1443919 Milrinone Related Compound A (50 mg) (1,6-Dihydro-2-methyl-6-

oxo(3,4’-bipyridine)-5-carboxamide)

F0C051 [80047-24-1] $487

1444004 Minocycline Hydrochloride (200 mg) I0C178 H-3 (04/04)

H-2 (07/02)

[13614-98-7] $156

1444208 Minoxidil (125 mg) H1C168 H (03/04)

G (05/99)

[38304-91-5] $124

1444707 Mitomycin (50 mg) K J (07/01) [50-07-7] $479

1445007 Mitotane (500 mg) G0C044 F (07/04) [53-19-0] $156

1445200 Mitoxantrone Hydrochloride (400 mg) H G (03/01) [70476-82-3] $498

1445222 Mitoxantrone Related Compound A Hydrochloride (30 mg) (8-amino-

1,4-dihydroxy-5[[2-[(2-hydroxyethyl)amino]ethyl]amino]-9,10-anthrace-

nedione Hydrochloride) DISCONTINUED; Please order 1445211

9 F-1 (07/04)

F (03/01)

n/f $208

1445211 Mitoxantrone System Suitability Mixture (0.3 mg) F0D010 1 n/f $500

1445459 Molindone Hydrochloride (500 mg) F [15622-65-8] $156

1445470 Mometasone Furoate (200 mg) G0B073 F-1 (04/03)

F (02/01)

[83919-23-7] $156

1445481 Monensin Sodium (200 mg) F0B293 [22373-78-0] $156

1445506 Monobenzone (200 mg) F [103-16-2] $156

1445801 Mono- and Di-acetylated Monoglycerides (200 mg) F [68990-54-5] $156

1446000 Monoglycerides (125 mg) H [68990-53-4] $124

1446804 Monostearyl Maleate (100 mg) G F-2 (04/00) [2424-62-6] $487

1446950 Moricizine Hydrochloride (100 mg) F [29560-58-5] $156

1447002 Morphine Monohydrate CII (50 mg) (AS) G [6009-81-0] $207

1448005 Morphine Sulfate CII (500 mg) L0B056 K (06/03)

J-1 (07/00)

[6211-15-0] $332

1448504 Moxalactam Disodium (500 mg) F-1 [64953-12-4] $156

1448901 Mupirocin (50 mg) F2C158 2 F-1 (12/04)

F (03/02)

[12650-69-0] $156

1448923 Mupirocin Lithium (100 mg) G F (02/01) [73346-79-9] $156

1449008 Myristyl Alcohol (1 g) G F (02/02) [112-72-1] $156

1449518 Nabumetone (200 mg) F0C072 [42924-53-8] $156
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1449700 Nadolol (200 mg) F-3 F-2 (04/02) [42200-33-9] $156

1450007 Nafcillin Sodium (200 mg) H [7177-50-6] $156

1450404 Naftifine Hydrochloride (200 mg) F [65473-14-5] $156

1451000 Nalidixic Acid (200 mg) G [389-08-2] $156

1452002 Nalorphine Hydrochloride CIII (250 mg) I [57-29-4] $207

1453005 Naloxone (125 mg) L0B124 K-1 (12/02)

K (07/01)

[465-65-6] $124

1453504 Naltrexone (200 mg) H0C150 G1B039 (03/04)

G (02/03)

[16590-41-3] $156

1453526 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-noroxy-

morphone Hydrochloride)

F n/f $207

1454008 Nandrolone CIII (50 mg) F-3 [434-22-0] $560

1455000 Nandrolone Decanoate CIII (250 mg) I [360-70-3] $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H [62-90-8] $207

1457006 Naphazoline Hydrochloride (200 mg) K [550-99-2] $156

1457301 Naproxen (200 mg) I-1 I (03/03)

H-1 (01/01)

[22204-53-1] $156

1457403 Naproxen Sodium (200 mg) I [26159-34-2] $156

1457469 Naratriptan Hydrochloride (125 mg) F0C360 1 [143388-64-1] $208

1457505 Natamycin (200 mg) I H (11/99) [7681-93-8] $156

1458009 Neomycin Sulfate (200 mg) L-2 L-1 (09/01)

L (02/99)

[1405-10-3] $156

1459001 Neostigmine Bromide (200 mg) G [114-80-7] $156

1460000 Neostigmine Methylsulfate (200 mg) I H (07/00) [51-60-5] $156

1460500 Netilmicin Sulfate (500 mg) I0C388 2 H (01/05)

G (05/02)

[56391-57-2] $156

1461003 Niacin (200 mg) H2C121 2 H-1 (01/05) [59-67-6] $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 M (02/01) [98-92-0] $156

1463304 Nicotine Bitartrate Dihydrate (500 mg) G F (05/99) [6019-06-3] $156

1463508 Nifedipine (125 mg) J0B243 I-1 (04/04) [21829-25-4] $124

1463600 Nifedipine Nitrophenylpyridine Analog (25 mg) K J (04/01) n/f $487

1463701 Nifedipine Nitrosophenylpyridine Analog (25 mg) K J (07/02) n/f $487

1464001 Nitrofurantoin (500 mg) J I-1 (11/02) [67-20-9] $156

1465004 Nitrofurazone (200 mg) H-1 H (09/01) [59-87-0] $156

1465503 Nitrofurfural Diacetate (100 mg) F-1 (12/04) [92-55-7] $487

1466007 Nitrofurazone Related Compound A (500 mg) (5-Nitro-2-furfuraldazine) H0B100 G (07/03) n/f $487

1466506 Diluted Nitroglycerin (5 ampules, approx. 200 mg of a 0.948% solution

in propylene glycol each)

G [55-63-0] $156

1467804 Nizatidine (200 mg) G F-1 (06/00) [76963-41-2] $156

1467950 Nonoxynol 9 (0.5 mL) H-1 H (03/02) [26027-38-3] $156

1468002 Nonoxynol 10 (200 mg) F [26027-38-3] $156

1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-ben-

zodiazepin-2-one)

H1B035 H (03/03)

G (03/00)

[1088-11-5] $560

1468501 Norepinephrine Bitartrate (125 mg) H [69815-49-2] $124

1469005 Norethindrone (200 mg) J1B065 J-1 (05/03)

J (07/02)

I-1 (03/01)

[68-22-4] $156

1470004 Norethindrone Acetate (100 mg) J0B072 I (04/03)

H (06/99)

[51-98-9] $156

1471007 Norethynodrel (200 mg) G [68-23-5] $156

1471506 Norfloxacin (200 mg) H G (04/01) [70458-96-7] $156
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1471914 Norgestimate (200 mg) F0C086 [35189-28-7] $156

1472000 Norgestrel (125 mg) J0C269 I (07/04)

H (05/99)

[6533-00-2] $124

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 H (11/04) n/f $560

1474005 Nortriptyline Hydrochloride (200 mg) I H (04/00) [894-71-3] $156

1474504 Noscapine (500 mg) G [128-62-1] $156

1475008 Novobiocin (200 mg) G-2 [303-81-1] $156

1476000 Nylidrin Hydrochloride (200 mg) F-2 [849-55-8] $156

1477003 Nystatin (200 mg) N1B004 N (01/03) [1400-61-9] $156

1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate) G0C024 F0B032 (12/03) [5466-77-3] $156

1477411 Octocrylene (500 mg) G0C211 F0B104 (05/04) [6197-30-4] $156

1477502 Octoxynol 9 (200 mg) G F-2 (07/00) [9002-93-1] $156

1477808 Octyldodecanol (200 mg) G F-1 (07/99) [5333-42-6] $156

1477943 Octyl Salicylate (400 mg) F0B091 [118-60-5] $156

1478108 Ofloxacin (200 mg) F-2 F-1 (08/02) [82419-36-1] $156

1478505 Omeprazole (200 mg) H1B211 H (05/04)

G-1 (04/02)

G (09/01)

[73590-58-6] $156

1478582 Ondansetron Hydrochloride (300 mg) F0C222 [103639-04-9] $208

1478593 Ondansetron Related Compound A (50 mg) (3[(Dimethylamino)-

methyl]-1,2,3,9-tetrahydro-9-methyl-4H-carbazol-4-one hydrochloride)

F0C191 [119812-29-2] $487

1478618 Ondansetron Related Compound C (50 mg) (1,2,3,9-Tetrahydro-9-

methyl-4H-carbazol-4-one)

F0C251 [27397-31-1] $487

1478629 Ondansetron Related Compound D (50 mg) (1,2,3,9-Tetrahydro-9-

methyl-3-methylene-4H-carbazol-4-one)

F0C226 n/f $487

1479009 Orphenadrine Citrate (200 mg) G F-4 (05/02) [4682-36-4] $156

1481000 Oxacillin Sodium (200 mg) J I (03/02) [7240-38-2] $156

1481500 Oxamniquine (200 mg) F [21738-42-1] $156

1481703 Oxamniquine Related Compound A (25 mg) (1,2,3,4-tetrahydro-2-

isopropylaminomethyl-7-nitro-6-quinolinemethyl methanesulfonate)

F n/f $487

1481805 Oxamniquine Related Compound B (25 mg) (1,2,3,4-tetrahydro-2-

isopropylaminomethyl-5-nitro-6-quinolinemethanol)

F n/f $487

1482003 Oxandrolone CIII (50 mg) G0B220 F-4 (07/03) [53-39-4] $207

1482207 Oxaprozin (200 mg) F0C115 [21256-18-8] $156

1483006 Oxazepam CIV (200 mg) G-1 G (12/00) [604-75-1] $207

1483301 Oxfendazole (200 mg) F0C128 [53716-50-0] $156

1483505 Oxprenolol Hydrochloride (200 mg) I0C344 2 H (02/05) [6452-73-9] $156

1484009 Oxtriphylline (500 mg) G [4499-40-5] $156

1485001 Oxybenzone (150 mg) H0B263 G (11/03)

F-2 (12/99)

[131-57-7] $156

1485103 Oxybutynin Chloride (200 mg) G-1 G (11/02) [1508-65-2] $156

1485114 Oxybutynin Related Compound A (100 mg) (Phenylcyclohexylglycolic

Acid)

G F-2 (01/00) [4335-77-7] $487

1485191 Oxycodone CII (200 mg) I0B046 H (01/03)

G-1 (01/01)

[76-42-6] $207

1486004 Oxymetazoline Hydrochloride (200 mg) J0C206 2 I (03/05) [2315-02-8] $156

1487007 Oxymetholone CIII (200 mg) G1B247 G (10/03) [434-07-1] $207

1488000 Oxymorphone CII (500 mg) H0B214 G (03/03) [76-41-5] $207

1489002 Oxyphenbutazone (1 g) H [7081-38-1] $156

1490103 Oxyquinoline Sulfate (200 mg) F-1 F (07/02) [134-31-6] $156

May–June 200440 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1491004 Oxytetracycline (200 mg) J0C084 2 I-1 (10/04) [6153-64-6] $156

1491300 Oxytocin (5 vials, 46 USP units per vial) F [50-56-6] $156

1491332 Paclitaxel (200 mg) F0C180 [33069-62-4] $1,508

1491343 Paclitaxel Related Compound A (20 mg) (Cephalomannine) F0C179 [71610-00-9] $754

1491354 Paclitaxel Related Compound B (20 mg) (10-Deacetyl-7-epipaclitaxel) F0C181 nf $754

1491503 Padimate O (300 mg) H0B154 G (04/03) [21245-02-3] $156

1492007 Palmitic Acid (500 mg) I [57-10-3] $156

1493000 Pamoic Acid (250 mg) G-4 G-3 (01/03) [130-85-8] $156

1494057 Pancreatin Amylase and Protease (2 g) I H (10/00) [8049-47-6] $156

1494079 Pancreatin Lipase (2 g) I H-1 (03/01) [8049-47-6] $156

1494501 Panthenol, Racemic (200 mg) G F-1 (02/00) [16485-10-2] $156

1494807 Pantolactone (500 mg) F [599-04-2] $487

1495005 Papain (1 g) H G (12/01) [9001-73-4] $156

1496008 Papaverine Hydrochloride (200 mg) H [61-25-6] $156

1497000 Paramethadione (500 mg) G [115-67-3] $156

1498003 Paramethasone Acetate (200 mg) G F-1 (05/01) [1597-82-6] $156

1498706 Parbendazole (200 mg) F [14255-87-9] $156

1499006 Pargyline Hydrochloride (200 mg) F-1 [306-07-0] $156

1500003 Paromomycin Sulfate (125 mg) G F-3 (01/01) [1263-89-4] $156

1500218 Paroxetine Hydrochloride (350 mg) G0D003 2,3 F0B288 (09/04) [110429-35-1] $156

1500229 Paroxetine Related Compound A (20 mg) (trans-4-(p-methoxyphenyl)-

3-[(3,4-methylenedioxy)phenoxy]methylpiperidine Hydrochloride)

F0B172 n/f $487

1500230 Paroxetine Related Compound B (20 mg) (trans-4-phenyl-3-([(3,4-

methylenedioxy)phenoxy]methylpiperidine acetate)

F0B189 n/f $487

1500240 Paroxetine Related Compound C (25 mg) ((+)-trans-Paroxetine hydro-

chloride)

F0B192 [130855-30-0] $487

1500251 Paroxetine Related Compound D (15 mg) ((-)-cis-Paroxetine hydro-

chloride)

F0C228 n/f $487

1500400 Parthenolide (25 mg) F [20554-84-1] $156

1500502 Particle Count Set (2 blanks and 2 suspensions) I H (09/02) n/f $487

1500808 Penbutolol Sulfate (200 mg) F [38363-32-5] $156

1501006 Penicillamine (200 mg) H1B164 H (01/04) [52-67-5] $156

1501108 Penicillamine Disulfide (100 mg) H G (07/00) [20902-45-8] $487

1502009 Penicillin G Benzathine (200 mg) J [41372-02-5] $156

1502508 Penicillin G Potassium (200 mg) I H (02/99) [113-98-4] $156

1502552 Penicillin G Procaine (200 mg) G0C271 F-1 (08/04)

F (03/99)

[6130-64-9] $156

1502701 Penicillin G Sodium (200 mg) L-3 L-2 (09/01) [69-57-8] $156

1504489 Penicillin V (200 mg) F [87-08-1] $156

1504503 Penicillin V Potassium (200 mg) H0C213 G-1 (06/04)

G (06/00)

[132-98-9] $156

1505007 Pentazocine CIV (500 mg) I0C418 2 H (01/05)

G-1 (11/00)

[359-83-1] $207

1505506 Pentetic Acid (100 mg) F-1 F (09/01) [67-43-6] $156

1507002 Pentobarbital CII (200 mg) H3C144 H-2 (07/04)

H-1 (08/02)

[76-74-4] $207

1508901 Pentoxifylline (200 mg) F0B202 [6493-05-6] $156

1510007 Pepsin (5 g) F-2 [9001-75-6] $156

1510801 Perflubron (0.5 mL) G0C103 F (04/04) [423-55-2] $156

1510845 Pergolide Mesylate (200 mg) F1C225 F (07/04) [66104-23-2] $194
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1510867 Pergolide Sulfoxide (50 mg) F0B014 [72822-01-6] $194

1511000 Perphenazine (200 mg) J0B249 I (10/03) [58-39-9] $156

1511203 Perphenazine Sulfoxide (100 mg) G-1 G (07/02) [10078-25-8] $487

1512002 Phenacemide (250 mg) F [63-98-9] $156

1513005 Phenacetin (500 mg) H-1 H (09/00) [62-44-2] $156

1514008 Phenacetin Melting Point Standard (500 mg) (Approximately 135 de-

grees)

H3A009 H-2 (02/03)

H-1 (06/01)

[62-44-2] $92

1515000 Phenazopyridine Hydrochloride (200 mg) H0C426 2 G-4 (12/04) [136-40-3] $156

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 G (12/02) [956-90-1] $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G F (01/01) [50-58-8] $207

1517006 Phenelzine Sulfate (200 mg) G F-1 (04/02) [156-51-4] $156

1517301 D-Phenethicillin Potassium (200 mg) F n/f $487

1517607 L-Phenethicillin Potassium (200 mg) F n/f $156

1520000 Phenformin Hydrochloride (200 mg) G [834-28-6] $156

1522006 Phenindione (250 mg) F [83-12-5] $156

1522301 Pheniramine Maleate (100 mg) F1C342 F (08/04) [132-20-7] $156

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 [1707-14-8] $207

1524001 Phenobarbital CIV (200 mg) J [50-06-6] $207

1524908 Phenolphthalein (250 mg) F-3 [77-09-8] $156

1525004 Phenolsulfonphthalein (100 mg) F-2 [143-74-8] $156

1526007 Phenoxybenzamine Hydrochloride (250 mg) G [63-92-3] $156

1528002 Phensuximide (500 mg) G F-1 (03/01) [86-34-0] $156

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 G (08/03) [1197-21-3] $207

1529005 Phentolamine Hydrochloride (300 mg) F [73-05-2] $156

1530004 Phentolamine Mesylate (200 mg) I [65-28-1] $156

1530503 L-Phenylalanine (200 mg) H G (02/02) [63-91-2] $156

1530809 Phenylbenzimidazole Sulfonic Acid (200 mg) F [27503-81-7] $156

1531007 Phenylbutazone (250 mg) J0A008 I-1 (02/03) [50-33-9] $156

1533002 Phenylephrine Hydrochloride (125 mg) K J (02/99) [61-76-7] $124

1533308 5-Phenylhydantoin (100 mg) F [89-24-7] $487

1533851 Phenylpropanediol (100 mg) F n/f $487

1533909 Phenylpropanolamine Bitartrate (100 mg) (List Chemical) F [67244-90-0] $156

1534005 Phenylpropanolamine Hydrochloride (250 mg) (List Chemical) J I (02/02) [154-41-6] $156

1535008 Phenytoin (200 mg) I2B233 I-1 (03/04)

I (04/01)

[57-41-0] $156

1535507 Phenytoin Sodium (200 mg) H G (05/99) [630-93-3] $156

1535019 Phenytoin Related Compound A (50 mg) (2,2-Diphenylglycine) F0C155 [3060-50-2] $487

1535020 Phenytoin Related Compound B (50 mg) (alpha-((aminocarbonyl)ami-

no)-alpha-phenyl benzeneacetic acid)

F0C157 [6802-95-5] $487

1535700 Phosphated Riboflavin (100 mg) G1B286 G (07/04) [6184-17-4] $124

1537003 Physostigmine Salicylate (200 mg) H-1 H (06/00) [57-64-7] $156

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 M-1 (07/04)

M (09/01)

[84-80-0] $156

1538505 Pilocarpine (300 mg) F [92-13-7] $156

1538902 Pilocarpine Hydrochloride (200 mg) H [54-71-7] $156

1539009 Pilocarpine Nitrate (200 mg) I [148-72-1] $156

1539508 Pimozide (200 mg) G [2062-78-4] $156

1539701 Pindolol (200 mg) I0B210 H-1 (12/04) [13523-86-9] $156

1541000 Piperacetazine (250 mg) F [3819-00-9] $156
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1541500 Piperacillin (500 mg) H [66258-76-2] $156

1541703 Piperazine Adipate (200 mg) F [142-88-1] $156

1541805 Piperazine Citrate (200 mg) F [144-29-6] $156

1541907 Piperazine Dihydrochloride (200 mg) F [142-64-3] $156

1542003 Piperazine Phosphate (200 mg) F [14538-56-8] $156

1543006 Piperidolate Hydrochloride (200 mg) F [129-77-1] $156

1544508 Piroxicam (200 mg) H G (01/99) [36322-90-4] $156

1545205 Plicamycin (50 mg) H G (04/00) [18378-89-7] $479

1545409 Polacrilex Resin (100 mg) F n/f $156

1545500 Polacrilin Potassium (200 mg) F-2 F-1 (09/00) n/f $156

1546106 Poloxalene (500 mg) F0C009 [9003-11-6] $156

1546300 Polydimethylsiloxane (500 mg) H0C020 G-5 (05/04)

G-4 (06/01)

[9016-00-6] $156

1546707 Polyethylene, High Density (3 strips) G F-1 (04/01) [9002-88-4] $156

1546809 Polyethylene, Low Density (3 strips) G1B166 G (06/04)

F-2 (12/99)

[9002-88-4] $156

1546853 Polyethylene Oxide (100 mg) F-1 [25322-68-3] $156

1546900 Polyethylene Terephthalate (PET) (3 Strips) F [25038-59-9] $156

1546922 Polyethylene Terephthalate G (PETG) (3 Strips) F [25640-14-6] $156

1547007 Polymyxin B Sulfate (200 mg) K J-1 (09/99) [1405-20-5] $156

1547404 Polyoxyl 50 Stearate (200 mg) F [9004-99-3] $156

1547903 Polyoxyl 40 Stearate (200 mg) F-2 F-1 (05/00) [9004-99-3] $156

1548000 Polythiazide (200 mg) F-1 [346-18-9] $156

1550001 Potassium Gluconate (200 mg) H0C064 G (06/04) [299-27-4] $156

1551004 Potassium Guaiacolsulfonate (500 mg) J0B292 I-1 (07/03)

I (11/00)

[78247-49-1] $156

1551150 Potassium Sucrose Octasulfate (300 mg) I0B283 H0B119 (04/04)

G-1 (04/03)

G (02/01)

[76578-81-9] $156

1551300 Potassium Trichloroammineplatinate (20 mg) H0B149 (12/04)

G-1 (01/03)

G (07/99)

[13820-91-2] $487

1551503 Povidone (100 mg) F-1 F (11/01) [9003-39-8] $156

1553000 Pralidoxime Chloride (200 mg) G-2 G-1 (03/01)

G (08/99)

[51-15-0] $156

1554002 Pramoxine Hydrochloride (500 mg) I H (11/02) [637-58-1] $156

1554501 Prazepam CIV (500 mg) G0C066 F-1 (11/02) [2955-38-6] $207

1554603 Praziquantel (200 mg) G F-3 (07/02)

F-2 (09/00)

[55268-74-1] $156

1554658 Praziquantel Related Compound A (50 mg) (2-benzoyl-1,2,3,6,7,11b-

hexahydro-4 H-pyrazino [2,1-a]isoquinolin-4-one)

F-1 n/f $487

1554669 Praziquantel Related Compound B (50 mg) (2-(cyclohexylcarbonyl)-

2,3,6,7-tetrahydro-4 H-pyrazino [2,1-a]isoquinolin-4-one)

F-2 F-1 (06/00) n/f $487

1554670 Praziquantel Related Compound C (50 mg) (2-(N-formylhexahydrohip-

puroyl-1,2,3,4-tetrahydroisoquinolin-1-one)

F-2 F-1 (06/00) n/f $487

1554705 Prazosin Hydrochloride (500 mg) H0B254 2 G-1 (02/05)

G (02/01)

[19237-84-4] $156

1555005 Prednisolone (200 mg) M L-1 (04/02) [50-24-8] $156

1556008 Prednisolone Acetate (200 mg) J I-1 (02/02) [52-21-1] $156

1556507 Prednisolone Hemisuccinate (125 mg) H-1 H (02/99) [2920-86-7] $124

1558003 Prednisolone Tebutate (200 mg) F [7681-14-3] $156
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1559006 Prednisone (250 mg) L1B251 L (11/04)

K-1 (01/02)

K (02/00)

[53-03-2] $156

1559505 Prednisone Tablets (Dissolution Calibrator, Disintegrating) (30 tablets) O0C056 N (06/04)

M (09/02)

L (11/00)

[53-03-2] $180

1561008 Prilocaine Hydrochloride (200 mg) F3B215 F-2 (03/04) [1786-81-8] $156

1561507 Primaquine Phosphate (200 mg) F-1 [63-45-6] $156

1562000 Primidone (200 mg) G F-6 (04/99) [125-33-7] $156

1563003 Probenecid (200 mg) I0A011 H-1 (03/03) [57-66-9] $156

1563309 Probucol (200 mg) G F-1 (01/02) [23288-49-5] $156

1563320 Probucol Related Compound A (25 mg) (2,2’,6,6’-tetra-tert-butyldiphe-

noquinone)

F-2 F-1 (11/04) n/f $487

1563331 Probucol Related Compound B (25 mg) (4,4’-dithio-bis(2,6-di-tert-

butylphenol))

F-2 F-1 (08/03) n/f $487

1563342 Probucol Related Compound C (25 mg) (4-[(3,5-di-tert-butyl-2-hydro-

xyphenylthio)isopropylidenethio]-2,6-di-tert-butylphenol)

F-2 F-1 (05/00) n/f $487

1563502 Procainamide Hydrochloride (200 mg) H1B117 H (04/03) [614-39-1] $156

1564006 Procaine Hydrochloride (200 mg) H [51-05-8] $156

1565009 Procarbazine Hydrochloride (200 mg) F [366-70-1] $156

1566001 Prochlorperazine Maleate (200 mg) H-1 [84-02-6] $156

1567004 Procyclidine Hydrochloride (200 mg) G [1508-76-5] $156

1568007 Progesterone (200 mg) H6C088 H-5 (11/04)

H-4 (07/02)

[57-83-0] $124

1568506 L-Proline (200 mg) F-2 F-1 (01/02) [147-85-3] $156

1569000 Promazine Hydrochloride (200 mg) H0B261 G (10/03) [53-60-1] $156

1570009 Promethazine Hydrochloride (500 mg) K J-1 (10/00) [58-33-3] $156

1570304 Propafenone Hydrochloride (200 mg) G1C184 G (12/04)

F-1 (01/01)

[34183-22-7] $156

1570508 Propantheline Bromide (200 mg) I0A019 H (11/02) [50-34-0] $156

1329505 Propantheline Bromide Related Compound A (50 mg) (9-Hydroxypro-

pantheline bromide)

G0B258 F-1 (12/03) n/f $487

1571001 Proparacaine Hydrochloride (200 mg) G [5875-06-9] $156

1573007 Propoxycaine Hydrochloride (200 mg) F [550-83-4] $156

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 K (09/04) [1639-60-7] $207

1575002 Propoxyphene Napsylate CII (1 g) H [26570-10-5] $207

1575206 Propoxyphene Related Compound A (50 mg) (alpha-d-4-dimethylami-

no-1,2-diphenyl-3-methyl-2-butanol Hydrochloride)

G-5 n/f $487

1576005 Propranolol Hydrochloride (200 mg) I0C170 2 H-1 (12/04)

H (09/01)

[318-98-9] $156

1576504 Propylene Carbonate (200 mg) F [108-32-7] $156

1576708 Propylene Glycol (1 mL) I0C022 H (03/04)

G (02/99)

[57-55-6] $156

1576720 Propylene Glycol Diacetate (250 mg) F [623-84-7] $156

1576800 Propyl Gallate (200 mg) G-1 G (01/03) [121-79-9] $156

1577008 Propylparaben (200 mg) I H (02/00) [94-13-3] $156

1578000 Propylthiouracil (200 mg) G F-1 (01/00) [51-52-5] $156

1578500 Prostaglandin A1 (25 mg) H0B108 G (04/03) [14152-28-4] $529

1580002 Protriptyline Hydrochloride (200 mg) F-1 [1225-55-4] $156

1581005 Pseudoephedrine Hydrochloride (125 mg) (List Chemical) J1B203 J (01/04)

I (05/02)

[345-78-8] $124
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1581504 Pseudoephedrine Sulfate (200 mg) (List Chemical) G1C135 G (06/04)

F-2 (05/02)

[7460-12-0] $156

1584003 Pyrantel Pamoate (1 g) I H-1 (04/00) [22204-24-6] $156

1585006 Pyrazinamide (200 mg) G F-2 (02/00) [98-96-4] $156

1586009 Pyridostigmine Bromide (200 mg) I0C324 2 H (01/05) [101-26-8] $156

1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P O-1 (04/00) [58-56-0] $156

1588004 Pyrilamine Maleate (200 mg) I0B276 H (12/03) [59-33-6] $156

1589007 Pyrimethamine (200 mg) H G (07/02) [58-14-0] $156

1592001 Pyrvinium Pamoate (500 mg) G [3546-41-6] $156

1592205 Quazepam CIV (200 mg) F [36735-22-5] $207

1592227 Quazepam Related Compound A (30 mg) (7-Chloro-1-(2,2,2-trifluor-

oethyl)-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-benzodiazepine-2-one)

F n/f $487

1592409 Quercetin (500 mg) F0B015 [6151-25-3] $156

1593004 Quinacrine Hydrochloride (200 mg) F-1 [6151-30-0] $156

1593412 Quinapril Related Compound A (50 mg) (Ethyl[3S-[2(R*),3a,11a beta]]-

1,3,4,6,11,11a-hexahydro-3-methyl-1,4-dioxo-alpha-(2-phenylethyl)-

2H-pyrazino[1,2-b]isoquinoline-2-acetate)

F0C114 [103733-49-9] $487

1593423 Quinapril Related Compound B (50 mg) (3-Isoquinolinecarboxylic acid,

2-[2-[(1-carboxy-3-phenylpropyl)amino]-1-oxopropyl]-1,2,3,4-tetrahy-

dro-,[3S-[2[R*(R*)],3R*]]-)

F0C116 [85441-60-7] $487

1594007 Quinethazone (1.5 g) G [73-49-4] $156

1594506 Quinic Acid (200 mg) F [77-95-2] $156

1595000 Quinidine Gluconate (200 mg) H1A028 H (04/03) [7054-25-3] $156

1595509 Quinidine Sulfate (500 mg) H-1 H (12/99) [6591-63-5] $156

1596807 Quinine Hydrochloride Dihydrate (1 g) F0C108 [6119-47-7] $156

1597005 Quinine Sulfate (200 mg) H [6119-70-6] $156

1597504 Quininone (50 mg) H0B034 G-1 (03/04) [84-31-1] $487

1598008 3-Quinuclidinyl Benzilate (25 mg) (FOR U.S. SALE ONLY) H 3 G (11/01) [6581-06-2] $515

1598303 Ramipril (200 mg) F0C099 [87333-19-5] $156

1598314 Ramipril Related Compound A (20 mg) ((2S,3aS,6aS)-1-[(S)2-[[(S)1-

(methoxycarbonyl)-3-phenylpropyl]amino]-1-oxopropyl]-octahydrocyclo-

penta[b]pyrrole-2-carboxylic acid)

F0C100 [91224-69-0] $487

1598405 Ranitidine Hydrochloride (200 mg) H0B268 G (01/04) [66357-59-3] $156

1598507 Ranitidine Related Compound A (50 mg) (5-[[(2-aminoethyl)thio]-

methyl]-N,N-dimethyl-2-furanmethanamine hemifumarate)

H1B137 H (01/04)

G (01/01)

[91224-69-0] $487

1598609 Ranitidine Related Compound B (50 mg) (N,N’-bis[2-[[[5-[(dimethyla-

mino)methyl]-2-furanyl]methyl]thio]ethyl]-2-nitro-1,1-ethenediamine)

G F-4 (04/02) [72126-78-4] $487

1598700 Ranitidine Related Compound C (50 mg) (N-[2-[[[5-[(dimethylamino)-

methyl]-2-furanyl]methyl]sulfinyl]ethyl]-N-methyl-2-nitro-1,1-ethenedia-

mine)

I1B136 I (01/04)

H (05/01)

[73851-70-4] $487

1599000 Rauwolfia Serpentina (15 g) G [8063-17-0] $156

1599500 Powdered Red Clover Extract (500 mg) F0C188 n/f $260

1600813 Repaglinide (200 mg) F0B265 [135062-02-1] $156

1600824 Repaglinide Related Compound A (50 mg) ((S)-3-Methyl-1-[2-(1-piper-

idinyl)phenyl]butylamine, N-acetyl-L-glutamate salt)

F0B267 n/f $487

1600835 Repaglinide Related Compound B (50 mg) (3-Ethoxy-4-ethoxycarbo-

nyl-phenylacetic acid)

F0B269 [99469-99-5] $487

1600846 Repaglinide Related Compound C (25 mg) ((S)-2-Ethoxy-4-[2-[[2-

phenyl-1-[2-(1-piperidinyl)phenyl]ethyl]amino]-2-oxoethyl] benzoic acid)

F0B271 [107362-12-9] $487

1601000 Reserpine (200 mg) O0C106 N (06/03) [50-55-5] $156

1601102 Residual Solvent Mixture - Class 1 (1.2 mL/ampule; 3 ampules) F0C407 1 n/f $156

1601146 Residual Solvent Class 1 - Benzene (1.2 mL/ampule; 3 ampules) F0C408 1 n/f $156
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1601168 Residual Solvent Class 1 - Carbon Tetrachloride (1.2 mL/ampule;

3 ampules)

F0C409 1 n/f $156

1601180 Residual Solvent Class 1 - 1,2-Dichloroethane (1.2 mL/ampule;

3 ampules)

F0C412 1 n/f $156

1601204 Residual Solvent Class 1 - 1,1-Dichloroethene (1.2 mL/ampule;

3 ampules)

F0C411 1 n/f $156

1601226 Residual Solvent Class 1 - 1,1,1-Trichloroethane (1.2 mL/ampule;

3 ampules)

F0C410 1 n/f $156

1602003 Resorcinol (200 mg) H-1 H (04/01) [108-46-3] $156

1602706 Ribavirin (200 mg) H G (08/01) [36791-04-5] $289

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 M-1 (09/04)

M (11/00)

[83-88-5] $156

1603800 Rifabutin (50 mg) G0B040 F (11/02) [72559-06-9] $156

1604009 Rifampin (300 mg) J I (09/00) [13292-46-1] $156

1604202 Rifampin Quinone (50 mg) H G (12/01) [13983-13-6] $156

1604508 Rimantadine Hydrochloride (300 mg) F0C266 [1501-84-4] $156

1604600 Rimexolone (100 mg) F [49697-38-3] $156

1604701 Ritodrine Hydrochloride (200 mg) G-1 [23239-51-2] $156

1606208 Roxarsone (200 mg) F [121-19-7] $156

1606503 Rutin (100 mg) F [153-18-4] $156

1607007 Saccharin (200 mg) G-3 G-2 (12/01) [81-07-2] $156

1608000 Salicylamide (200 mg) F-4 F-3 (05/03) [65-45-2] $156

1609002 Salicylic Acid (125 mg) J2B147 J-1 (10/03)

J (10/02)

I (07/99)

[69-72-7] $124

1609501 Salicylic Acid Tablets (Dissolution Calibrator, Non-disintegrating) (33

tablets)

O N (02/02) [69-72-7] $156

1609807 Salsalate (125 mg) G [552-94-3] $124

1609829 Saquinavir Mesylate (200 mg) F0B008 [149845-06-7] $156

1609831 Saquinavir Related Compound A (25 mg) (N-tert-butyl-decahydro-2-

[2(R)-hydroxy-4-phenyl-3(S)-[[N-(2-quinolylcarbonyl)-D-asparaginyl]a-

mino]butyl]-(4aS,8aS)-isoquinoline-3(S)-carboxamide)

F0B009 n/f $487

1610001 Scopolamine Hydrobromide (250 mg) J0B051 I-1 (01/03) [6533-68-2] $156

1610090 Scopoletin (20 mg) F0C329 [92-61-5] $156

1611004 Secobarbital CII (200 mg) H [76-73-3] $207

1611900 Selegiline Hydrochloride (200 mg) G [14611-52-0] $156

1611955 Selenomethionine (100 mg) F0B006 [1464-42-2] $156

1612007 Sennosides (250 mg) H1B223 H (04/04) [81-27-6] (A)

[128-57-4] (B)

$156

1612506 L-Serine (200 mg) G F-3 (11/00) [56-45-1] $156

1612540 Sevoflurane (1 mL) F0C219 [28523-86-6] $156

1612550 Sevoflurane Related Compound A (0.2 mL) (1,1,3,3,3-Pentafluoroiso-

propenyl fluoromethyl ether)

F0C261 [58109-34-5] $487

1612608 Silver Sulfadiazine (200 mg) I H (04/01) [22199-08-2] $156

1612630 Silybin (50 mg) F [22888-70-6] $156

1612641 Silydianin (20 mg) F [29782-68-1] $156

1612652 Simethicone (50 g) G (01/05)

F (07/00)

[8050-81-5] $156

1612700 Simvastatin (200 mg) H1B093 H (07/03)

G (02/02)

F-1 (05/99)

[79902-63-9] $156
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1612801 Sisomicin Sulfate (500 mg) I0C238 H (04/04)

G (10/00)

[53179-09-2] $156

1613509 Sodium Ascorbate (200 mg) G2C067 2 G-1 (03/05) [134-03-2] $156

1613600 Sodium Butyrate (25 mg) F [156-54-7] $156

1614002 Sodium Fluoride (1 g) H-1 H (05/01) [7681-49-4] $156

1614308 Sodium Lactate (200 mg) H G (06/00) [867-56-1] $156

1614501 Sodium Nitroprusside (500 mg) H G (11/99) [13755-38-9] $156

1614603 Sodium Propionate (200 mg) F-1 F (03/02) [6700-17-0] $156

1614669 Sodium Starch Glycolate (400 mg) F0C087 [9063-38-1] $156

1614705 Sodium Stearyl Fumarate (200 mg) G F-2 (05/01) [4070-80-8] $156

1616008 1,4-Sorbitan (200 mg) I0A003 H (04/03)

G (02/00)

[27299-12-3] $156

1617000 Sorbitol (125 mg) H1B139 H (01/04) [50-70-4] $124

1617408 Sotalol Hydrochloride (300 mg) F0C234 [959-24-0] $182

1617419 Sotalol Related Compound A (50 mg) (N-[4-[[(1-Methylethyl)amino]a-

cetyl]phenyl]methanesulfonamide monohydrochloride)

F0C235 n/f $487

1617420 Sotalol Related Compound B (50 mg) (N-(4-Formylphenyl)methane-

sulfonamide)

F0C236 n/f $487

1617430 Sotalol Related Compound C (50 mg) (N-[4-[2-[(1-Methylethyl)ami-

no]ethyl]phenyl]methanesulfonamide hydrochloride)

F0C237 n/f $487

1618003 Spectinomycin Hydrochloride (200 mg) G0C310 2 F-2 (01/05) [22189-32-8] $156

1619006 Spironolactone (125 mg) J-1 [52-01-7] $124

1619505 Squalane (500 mg) G-1 [111-01-3] $156

1620005 Stanozolol CIII (200 mg) F-3 F-2 (02/01) [10418-03-8] $207

1621008 Stearic Acid (500 mg) J I (10/01) [57-11-4] $156

1621507 Stearoyl Polyoxyglycerides (100 mg) F0C286 n/f $156

1622000 Stearyl Alcohol (125 mg) H2B217 H-1 (12/04)

H (09/99)

[112-92-5] $124

1623003 Streptomycin Sulfate (200 mg) J0B195 I (04/03) [3810-74-0] $156

1623502 Succinylcholine Chloride (500 mg) H [71-27-2] $156

1623604 Succinylmonocholine Chloride (150 mg) G F-1 (02/01) n/f $487

1623626 Sucralose (400 mg) G0B028 F (04/03) [56038-13-2] $156

1623637 Sucrose (100 mg) H1C223 H0B002 (11/04)

G-1 (03/03)

G (05/99)

[57-50-1] $156

1623648 Sufentanil Citrate CII (25 mg) H0B208 G (05/03)

F-1 (04/02)

F (09/99)

[60561-17-3] $207

1623670 Sulbactam (250 mg) G F-1 (05/00) [68373-14-8] $156

1623681 Sulconazole Nitrate (200 mg) F-1 F (05/02) [61318-91-0] $156

1623706 Sulfabenzamide (200 mg) G [127-71-9] $156

1623808 Sulfacetamide (300 mg) G-1 [144-80-9] $156

1624006 Sulfacetamide Sodium (500 mg) I1B318 I (09/04)

H (08/01)

[6209-17-2] $156

1624505 Sulfachlorpyridazine (200 mg) F [80-32-0] $156

1625009 Sulfadiazine (200 mg) J I (03/04) [68-35-9] $156

1626001 Sulfadimethoxine (200 mg) F4C298 F-3 (11/04)

F-2 (03/99)

[122-11-2] $156

1626500 Sulfadoxine (200 mg) F-2 F-1 (07/02) [2447-57-6] $156

1628007 Sulfamerazine (500 mg) H1C171 H (12/04) [127-79-7] $156

1629000 Sulfamethazine (1 g) G-3 [57-68-1] $156
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1630009 Sulfamethizole (200 mg) F-3 F-2 (01/03) [144-82-1] $156

1631001 Sulfamethoxazole (200 mg) I-1 I (04/02) [723-46-6] $156

1631500 Sulfamethoxazole N4-glucoside (25 mg) H G (11/01) n/f $487

1632004 Sulfanilamide (5 g) O0B047 N (01/04) [63-74-1] $156

1633007 Sulfanilamide Melting Point Standard (500 mg) (Approximately 165 de-

grees)

K0B133 J-1 (03/04)

J (09/99)

[63-74-1] $75

1633506 Sulfanilic Acid (200 mg) G F-2 (09/00) [121-57-3] $487

1634000 Sulfapyridine (200 mg) I0B298 H (07/04) [144-83-2] $156

1635002 Sulfapyridine Melting Point Standard (1 g) (Approximately 191 de-

grees)

J I (07/00) [144-83-2] $92

1635206 Sulfaquinoxaline (200 mg) F0A005 [59-40-5] $156

1636005 Sulfasalazine (125 mg) G-2 G-1 (06/99) [599-79-1] $124

1636504 Sulfathiazole (350 mg) H G (08/00) [72-14-0] $156

1637008 Sulfinpyrazone (200 mg) H0C416 2 G (03/05) [57-96-5] $156

1638000 Sulfisoxazole (200 mg) J I-1 (06/99) [127-69-5] $156

1639003 Sulfisoxazole Acetyl (200 mg) H-1 [80-74-0] $156

1640002 Sulfisoxazole Diolamine (500 mg) F [4299-60-9] $156

1642008 Sulindac (200 mg) H G-1 (12/01) [38194-50-2] $156

1642154 Sumatriptan (50 mg) F0C220 [103628-46-2] $208

1642201 Sumatriptan Succinate (200 mg) F0C231 [103628-48-4] $208

1642212 Sumatriptan Succinate Related Compound A (15 mg) ([3-[2-(dimethy-

lamino)ethyl]-2-[[3-[2-(dimethylamino)ethyl]-1H-indol-5-yl]methyl]-1H-in-

dol-5-yl]-N-methylmethansulfonamide, succinate salt)

F0C221 n/f $624

1642223 Sumatriptan Succinate Related Compound C (50 mg) ([3-[2-(dimethy-

lamino)ethyl]-1-(hydroxymethyl)-1H-indol-5-yl]-N-methylmethanesulfo-

namide succinate salt)

F0C230 n/f $624

1642507 Suprofen (200 mg) F [40828-46-4] $156

1642700 Tacrine Hydrochloride (500 mg) F0C119 [1684-40-8] $156

1643000 Talbutal CIII (250 mg) F [115-44-6] $207

1643306 Tamoxifen Citrate (200 mg) H G-2 (09/01)

G-1 (05/00)

[54965-24-1] $156

1643361 Taurine (100 mg) F0C104 [107-35-7] $156

1643408 Temazepam CIV (200 mg) H0C205 G (06/04)

F (12/99)

[846-50-4] $207

1643452 Terazosin Hydrochloride (200 mg) F0C244 [70024-40-7] $156

1643463 Terazosin Related Compound A (50 mg) (1-(4-Amino-6,7-dimethoxy-2-

quinazolinyl)piperazine dihydrochloride)

F0C245 n/f $487

1643474 Terazosin Related Compound B (50 mg) (1-(4-hydroxy-6,7-dimethoxy-

2-quinazolinyl)-4-[(tetrahydro-2-furanyl)carbonyl]piperazine)

F0C218 n/f $487

1643485 Terazosin Related Compound C (25 mg) (1,4-bis(4-amino-6,7-di-

methoxy-2-quinazolinyl)piperazine dihydrochloride)

F0C257 n/f $487

1643500 Terbutaline Sulfate (125 mg) H G (04/99) [23031-32-5] $124

1643703 Terconazole (200 mg) G-2 G-1(04/01)

G (03/99)

[67915-31-5] $156

1643805 Terfenadine (200 mg) H G (12/99) [50679-08-8] $156

1643907 Terfenadine Related Compound A (100 mg) (1-[4-(1,1-dimethylethyl)-

phenyl]-4-[4-(hydroxydiphenylmethyl)-1-piperidinyl]-1-butanone)

G n/f $487

1643929 Terfenadine Related Compound B (50 mg) (Terfenadine-N-oxide) F n/f $487

1644003 Terpin Hydrate (750 mg) G [2451-01-6] $156

1645006 Testolactone CIII (125 mg) F-1 [968-93-4] $165

1646009 Testosterone CIII (125 mg) I1B253 I (08/04) [58-22-0] $165
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1647001 Testosterone Cypionate CIII (200 mg) G-1 G (08/01) [58-20-8] $207

1648004 Testosterone Enanthate CIII (200 mg) J [315-37-7] $207

1649007 Testosterone Propionate CIII (200 mg) L1C005 L (08/04)

K-1 (11/01)

[57-85-2] $207

1650006 Tetracaine Hydrochloride (200 mg) J [136-47-0] $156

1651009 Tetracycline Hydrochloride (200 mg) L0C216 2 K (12/04) [64-75-5] $156

1652001 Tetrahydrozoline Hydrochloride (200 mg) G1A015 G (03/03) [522-48-5] $156

1652500 Thalidomide (200 mg) F0C107 [50-35-1] $182

1653004 Theophylline (200 mg) J0B180 I (01/04) [58-55-9] $156

1653106 Theophylline Extended-Release Beads (Drug Release Calibrator,

Multiple Unit) (20 g)

F-1 (11/04) [58-55-9] $156

1655000 Thiabendazole (100 mg) G0A027 F-1 (04/03)

F (04/01)

[148-79-8] $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O N (11/02)

M-1 (04/99)

[67-03-8] $156

1656308 Thiamylal CIII (200 mg) F [77-27-0] $207

1657005 Thiethylperazine Malate (200 mg) G F-1 (09/00) [52239-63-1] $156

1658008 Thiethylperazine Maleate (200 mg) F-1 [1179-69-7] $156

1659000 Thimerosal (500 mg) H1B205 H (09/04)

G (12/99)

[54-64-8] $156

1660000 Thioguanine (200 mg) F-1 [154-42-7] $156

1661002 Thiopental CIII (250 mg) I [76-75-5] $207

1662504 Thioridazine (200 mg) H [50-52-2] $156

1663008 Thioridazine Hydrochloride (200 mg) H [130-61-0] $156

1663700 Thiostrepton (200 mg) F1B022 F (11/02) [1393-48-2] $156

1664000 Thiotepa (500 mg) I H (01/99) [52-24-4] $156

1665003 Thiothixene (250 mg) G [3313-26-6] $156

1666006 (E)-Thiothixene (100 mg) H G-1 (05/00) [3313-27-7] $487

1667100 Thonzonium Bromide (200 mg) F [553-08-2] $156

1667202 L-Threonine (200 mg) G F-3 (12/00) [72-19-5] $156

1667279 Thromboplastin, Human Recombinant (set) (1 vial Thromboplastin and

1 vial Diluent) DISCONTINUED
F (10/04) [9002-05-5] $156

1667290 Tiamulin Fumarate (250 mg) F0C327 [55297-96-6] $156

1667337 Tiamulin Related Compound A (50 mg) (Tosyl pleuromutilin) F0C328 n/f $494

1667304 Ticarcillin Monosodium Monohydrate (200 mg) H G-1 (03/99) [74682-62-5] $156

1667359 Tiletamine Hydrochloride (200 mg) F0C019 [14176-50-2] $156

1667406 Timolol Maleate (200 mg) G-1 [26921-17-5] $156

1667520 Tinidazole (200 mg) F0C093 [19387-91-8] $156

1667530 Tinidazole Related Compound A (100 mg) (2-methyl-5-nitroimidazole) F0C091 [696-23-1] $487

1667439 Tioconazole (200 mg) H G (04/02) [65899-73-2] $156

1667450 Tioconazole Related Compound A (25 mg) (1-[2,4-Dichloro-beta-[(3-

thenyl)-oxy]phenethyl]imidazole Hydrochloride)

G n/f $487

1667461 Tioconazole Related Compound B (25 mg) (1-[2,4-Dichloro-beta-[(2,5-

dichloro-3-thenyl)oxy]phenethyl]imidazole Hydrochloride)

G n/f $487

1667472 Tioconazole Related Compound C (25 mg) (1-[2,4-Dichloro-beta-[(5-

bromo-2-chloro-3-thenyl)-oxy]-phenethyl]imidazole Hydrochloride)

G n/f $487

1667508 Tobramycin (250 mg) K0B248 J (08/03) [32986-56-4] $156

1667552 Tocainide Hydrochloride (125 mg) F-1 F (04/99) [35891-93-1] $124

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M L-1 (01/00) [10191-41-0] $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K J (06/99) [7695-91-2] $156
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1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E Succinate) F-5 F-4 (01/02) [4345-03-3] $156

1668001 Tolazamide (200 mg) G-2 G-1 (06/00) [1156-19-0] $156

1669004 Tolazoline Hydrochloride (300 mg) F [59-97-2] $156

1670003 Tolbutamide (200 mg) I H (06/00) [64-77-7] $156

1670502 Tolmetin Sodium (500 mg) I0B064 H (09/03) [64490-92-2] $156

1671006 Tolnaftate (200 mg) J0C405 2 I (02/05) [2398-96-1] $156

1672009 Toluenesulfonamides, ortho and para (200 mg of each supplied in a set) F-4 F-3 (11/99) [88-19-7] (o)

[70-55-3] (p)

$487

1672304 Torsemide (200 mg) F0B090 [56211-40-6] $156

1672315 Torsemide Related Compound A (75 mg) (4-[(3-methylphenyl)amino]-

3-pyridinesulfonamide)

F0B071 n/f $487

1672326 Torsemide Related Compound B (75 mg) (N-[(n-butylamino)carbonyl]-

4-[(3-methylphenyl)amino]-3-pyridinesulfonamide)

F0B083 n/f $487

1672337 Torsemide Related Compound C (75 mg) (N-[(ethylamino)carbonyl]-4-

[(3-methylphenyl)amino]-3-pyridinesulfonamide)

F0B078 n/f $487

1672803 Transplatin (25 mg) H0B287 G (03/04) [14913-33-8] $487

1673500 Trazodone Hydrochloride (200 mg) F-2 [25332-39-2] $156

1674004 Tretinoin (30 mg/ampule; 5 ampules) I2B185 I-1 (01/04)

I (01/02)

H (06/01)

[302-79-4] $156

1675007 Triacetin (1 g) H0C413 2 G-1 (02/05)

G (06/01)

[102-76-1] $156

1676000 Triamcinolone (250 mg) H-1 [124-94-7] $156

1677002 Triamcinolone Acetonide (500 mg) K J (03/99) [76-25-5] $156

1678005 Triamcinolone Diacetate (200 mg) G [67-78-7] $156

1679008 Triamcinolone Hexacetonide (125 mg) G [5611-51-8] $124

1680007 Triamterene (200 mg) I [396-01-0] $156

1680506 Triazolam CIV (200 mg) H0B041 G-1 (03/03) [28911-01-5] $207

1680608 Tributyl Citrate (500 mg) G0C227 2 F (01/05) [77-94-1] $156

1680801 Trichlorfon (200 mg) F [52-68-6] $156

1681000 Trichlormethiazide (200 mg) H [133-67-5] $156

1682206 Triclosan (200 mg) F0B135 [3380-34-5] $156

1683005 Tridihexethyl Chloride (200 mg) F-1 [4310-35-4] $156

1683504 Trientine Hydrochloride (125 mg) F2B257 F-1 (09/03)

F (08/96)

[38260-01-4] $124

1683606 Triethyl Citrate (500 mg) F-1 F (03/02) [77-93-0] $156

1685000 Trifluoperazine Hydrochloride (200 mg) H0A010 G (03/03) [440-17-5] $156

1685500 2-[N-(2,2,2-Trifluoro-ethyl)amino-5]-chlorobenzophenone (25 mg) F n/f $487

1686003 Triflupromazine Hydrochloride (200 mg) F-2 F-1 (03/04) [1098-60-8] $156

1686309 Trifluridine (200 mg) F [70-00-8] $156

1686310 Trifluridine Related Compound A (20 mg) (5-Carboxy-2’-deoxyuridine) F [14599-46-3] $487

1687006 Trihexyphenidyl Hydrochloride (200 mg) J I (07/01) [52-49-3] $156

1689001 Trimeprazine Tartrate (200 mg) F-3 F-2 (08/01) [4330-99-8] $156

1690000 Trimethadione (200 mg) G [127-48-0] $156

1692006 Trimethobenzamide Hydrochloride (500 mg) H-2 H-1 (06/02) [554-92-7] $156

1692505 Trimethoprim (300 mg) J0B228 I (01/04) [738-70-5] $156

1693009 Trioxsalen (200 mg) H0C278 G (04/04) [3902-71-4] $156

1694001 Tripelennamine Citrate (200 mg) G F (02/03) [6138-56-3] $156

1695004 Tripelennamine Hydrochloride (200 mg) J [154-69-8] $156

1696007 Triprolidine Hydrochloride (500 mg) I H-1 (02/02) [6138-79-0] $156
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1696109 Triprolidine Hydrochloride Z-Isomer (100 mg) G F-1 (02/02) n/f $487

1696200 Trisalicylic Acid (100 mg) G F-1 (10/99) n/f $487

1697000 Troleandomycin (250 mg) F-1 [2751-09-9] $156

1698002 Tromethamine (125 mg) G F-3 (07/99) [77-86-1] $124

1699005 Tropicamide (125 mg) G-1 G (02/99) [1508-75-4] $124

1700002 Trypsin Crystallized (300 mg) H G (12/99) [9002-07-7] $156

1700501 L-Tryptophan (200 mg) G-1 G (09/00) [73-22-3] $156

1702008 Tubocurarine Chloride (250 mg) K-1 [6989-98-6] $156

1703805 Tylosin (250 mg) F0C008 [1401-69-0] $156

1704003 Tyloxapol (600 mg) H G (02/00) [25301-02-4] $156

1704502 Tyropanoate Sodium (500 mg) F [7246-21-1] $156

1705006 L-Tyrosine (500 mg) J [60-18-4] $156

1705301 Ubidecarenone (200 mg) F0B191 [303-98-0] $156

1705312 Ubidecarenone for System Suitability (25 mg) F0B194 [303-98-0] $156

1705505 Undecylenic Acid (200 mg) G2C018 G-1 (11/04)

G (01/02)

[112-38-9] $156

1705800 Uracil Arabinoside (50 mg) G F-1 (06/99) [3083-77-0] $156

1706009 Uracil Mustard (500 mg) F [66-75-1] $156

1706701 Urea C 13 (100 mg) F0C078 [57-13-6] $182

1707806 Ursodiol (125 mg) G F-1 (11/01)

F (09/99)

[128-13-2] $124

1707908 Valerenic Acid (25 mg) G0B146 F (01/04) [3569-10-6] $696

1708503 L-Valine (200 mg) F-2 F-1 (05/02) [72-18-4] $156

1708707 Valproic Acid (500 mg) J1B127 J (01/04)

I-1 (11/00)

[99-66-1] $156

1708729 Valproic Acid Related Compound A (0.25 mL) (diallylacetic acid) F1B156 F (01/03) [99-67-2] $208

1708762 Valsartan (350 mg) F0C147 1 [137862-53-4] $156

1708773 Valsartan Related Compound A (20 mg) ((R)-N-Valeryl-N-([2’-(1-H-

tetrazole)-5-yl)-biphenyl-4-yl]-methyl)-valine)

F0C215 n/f $624

1708795 Valsartan Related Compound C (10 mg) ((S)-N-Valeryl-N-([2’-(1-H-

tetrazole)-5-yl)biphenyl-4-yl]-methyl)valine benzyl ester)

F0C208 n/f $624

1709007 Vancomycin Hydrochloride (4 vials, each vial contains 100,500 mcg of

vancomycin activity)

L K (08/01) [1404-93-9] $156

1710006 Vanillin (200 mg) J0A021 2 I (03/05)

H (04/99)

[121-33-5] $156

1711009 Vanillin Melting Point Standard (1 g) (Approximately 82 degrees) J I-1 (03/03)

I (11/00)

[121-33-5] $92

1711155 Vecuronium Bromide (60 mg) F0C367 [50700-72-6] $156

1711166 Vecuronium Bromide Related Compound A (25 mg) (3alpha, 17beta-

diacetyl-oxy-2beta, 16beta-bispiperidinyl-5alpha-androstan)

F0B178 n/f $487

1711202 Verapamil Hydrochloride (200 mg) G F-4 (06/00) [152-11-4] $156

1711304 Verapamil Related Compound A (50 mg) (3,4-Dimethoxy-alpha-[3-

(methylamino)propyl]-alpha-(1-methylethyl)-benzeneacetonitrile mono-

Hydrochloride)

H G (01/01) n/f $487

1711406 Verapamil Related Compound B (50 mg) (alpha-[2-[[2-(3,4-dimethox-

yphenyl)-ethyl]methylamino]ethyl]-3,4-dimethoxy-alpha-(1-methylethyl)-

benzeneacetonitrile monoHydrochloride)

G [1794-55-4] $487

1711461 Verteporfin (200 mg) F0C166 [129497-78-5] $156

1711472 Verteporfin Related Compound A (50 mg) ((+/-)18-Ethenyl-4,4a-dihy-

dro-3,4-bis(methoxycarbonyl)-4a,8,14,19-tetramethyl-23H,25H-ben-

zo[b]prophine-9,13-dipropanoic acid)

F0C167 n/f $487

1711508 Vidarabine (200 mg) G-1 [24356-66-9] $156
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1713004 Vinblastine Sulfate (50 mg) M0B308 L (12/04)

K (05/99)

[143-67-9] $354

1714007 Vincristine Sulfate (50 mg/ampule) O0B062 N (01/03)

M (04/99)

[2068-78-2] $479

1714506 Vinorelbine Tartrate (200 mg) F0C243 [125317-39-7] $156

1714528 Vinorelbine Related Compound A (25 mg) (4-O-Deacetylvinorelbine

tartrate)

F0C242 n/f $487

1715000 Viomycin Sulfate (200 mg) F [37883-00-4] $156

1716002 Vitamin A (10 ampules containing vitamin A acetate in cottonseed/

peanut oil)

V0C258 U (04/04) [127-47-9] $156

1717504 Vitamin D Assay System Suitability (1.5 g) F [67-97-0] $156

1717708 Vitexin (30 mg) F0C142 [3681-93-4] $520

1719000 Warfarin (200 mg) I0B305 H-2 (08/04)

H-1 (11/01)

[81-81-2] $156

1719102 Warfarin Related Compound A (50 mg) (3-(o-hydroxyphenyl)-5-phenyl-

2-cyclohexen-1-one)

G1B111 G (01/04) [37209-23-7] $156

1720000 Xanthanoic Acid (100 mg) G-1 G (12/00) [82-07-5] $487

1720203 Xanthone (100 mg) F-1 [90-47-1] $487

1720407 Xylazine (200 mg) F1C001 2 F (02/05) [7361-61-7] $156

1720429 Xylazine Hydrochloride (200 mg) F [23076-35-9] $156

1720600 Xylitol (1 g) G0B037 F-3 (11/02)

F-2 (05/00)

[87-99-0] $156

1721002 Xylometazoline Hydrochloride (125 mg) I0B101 H-1 (05/03) [1218-35-5] $124

1722005 Xylose (1 g) F [58-86-6] $156

1724000 Yohimbine Hydrochloride (200 mg) F [65-19-0] $156

1724306 Zalcitabine (200 mg) F [7481-89-2] $156

1724317 Zalcitabine Related Compound A (50 mg) (2’,3’-Didehydro-2’,3’-dideox-

ycytidine)

F0B234 [7481-88-1] $487

1724500 Zidovudine (400 mg) G F (09/01) [30516-87-1] $156

1724521 Zidovudine Related Compound B (25 mg) (3’-chloro-3’-deoxythymi-

dine)

G0B116 F-1 (03/03)

F (06/01)

[25526-94-7] $487

1724532 Zidovudine Related Compound C (100 mg) (thymine) F-1 F (09/01) [65-71-4] $487

1724656 Zileuton (150 mg) F0C062 [111406-87-2] $156

1724667 Zileuton Related Compound A (50 mg) (N-(1-Benzo[b]thien-2-ylethyl)

urea)

F0B316 n/f $487

1724678 Zileuton Related Compound B (50 mg) (2-(Benzo[b]thien-2-oyl)ben-

zo[b]thiophene)

F0B313 n/f $487

1724689 Zileuton Related Compound C (50 mg) (1-Benzo[b]thien-2-ylethanone) F0B299 n/f $487

1724805 Zolazepam Hydrochloride (500 mg) G0C023 F-1 (03/04)

F (05/02)

[33754-49-3] $156
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00200-6 5-Acetamido-3-amino-2,4,6-triiodobenzoic Acid (50 mg)

(Limit Test)

1184027 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-3-

amino-2,4,6-triiodobenzoic Acid)

02200-3 3-Amino-4-carboxamidopyrazole Hemisulfate (50 mg) (Limit
Test)

1013024 Allopurinol Related Compound A (50 mg) (3-Amino-4-carbox-

amidopyrazole Hemisulfate)

02250-2 4-Amino-6-chloro-1,3-benzenedisulfonamide (100 mg) (Lim-
it Test)

1057507 Benzothiadiazine Related Compound A (100 mg) (4-Amino-6-

chloro-1,3-benzenedisulfonamide)

1023403 3-Amino-6-chloro-1-methyl-4-phenylcarbostyril (25 mg) 1023403 Diazepam Related Compound B (25 mg) (3-Amino-6-chloro-

1-methyl-4-phenylcarbostyril)

02380-0 2-Amino-2’-chloro-5-nitrobenzophenone (25 mg) (Limit
Test)

1140338 Clonazepam Related Compound B (25 mg) (2-Amino-2’-

chloro-5-nitrobenzophenone)

02420-2 4-Amino-6-chloro-N-3-methyl-m-benzenedisulfonamide

(100 mg) (Limit Test)

1424018 Methyclothiazide Related Compound A (100 mg) (4-Amino-6-

chloro-N-3-methyl-m-benzenedisulfonamide)

02240-6 2-Amino-4-chlorophenol (50 mg) (Limit Test) 1130527 Chlorzoxazone Related Compound A (25 mg) ( 2-Amino-4-

chlorophenol)

02460-0 3-Amino-4-(2-chloro-phenyl)-6-nitrocarbostyril (25 mg) (Lim-
it Test)

1140327 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-

chlorophenyl)-6-nitrocarbostyril)

02490-5 2-Amino-2’,5-dichlorobenzophenone (25 mg) (Limit Test) 1370338 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-

dichlorobenzophenone)

02610-6 3-Amino-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg) (Limit
Test)

1078325 Bumetanide Related Compound A (25 mg) (3-Amino-4-

phenoxy-5-sulfamoylbenzoic Acid)

02620-8 alpha-Aminopropiophenone Hydrochloride (50 mg) (Limit
Test)

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophe-

none Hydrochloride)

06300-0 5-Benzyl-3,6-dioxo-2-piperazineacetic Acid (250 mg) (Limit
Test)

1043728 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-

dioxo-2-piperazineacetic Acid)

07350-3 2-(4-Biphenylyl)propionic Acid (100 mg) (Limit Test) 1285760 Flurbiprofen Related Compound A (100 mg) (2-(4-Bipheny-

lyl)propionic Acid)

07480-1 N,N’-Bis-(1,3-dihydroxy-2-propyl)-5-amino-2,4,6-triiodoi-

sophthalamide (50 mg) (Limit Test)
1344724 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-

dihydroxy-2-propyl)-5-amino-2,4,6-triiodoisophthalamide)

07500-4 4,4’-Bis[4-(p-chlorophenyl)-4-hydroxypiperidino]-butyrophe-

none (25 mg) (Limit Test)

1303013 Haloperidol Related Compound A (25 mg) (4,4-Bis[4-p-

chlorophenyl)-4-hydroxypiperidino]-butyrophenone

08650-5 Calcium Formyltetrahydrofolate (50 mg) (AS) (For Qualitia-

tive Use Only)

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formylte-

trahydrofolate)

11230-0 p-Chlorobenzhydrylpiperazine (25 mg) 1333058 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenzhy-

drylpiperazine)

11310-9 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxaldehyde

(25 mg) (Limit Test)
1370349 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxaldehyde)

11320-0 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxylic Acid

(25 mg) (Limit Test)
1370350 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxylic Acid)

11330-2 6-Chloro-4-(o-chloro-phenyl)-2-quinazoline Methanol

(25 mg) (Limit Test)
1370360 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazoline Methanol)

11400-0 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

(50 mg) (Limit Test)
1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-

2H-1,4-benzodiazepin-2-one)

11500-2 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

4-oxide (25 mg) (Limit Test)
1110020 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-

1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one 4-oxide)

11510-4 2-Chloro-4-N-furfuryl-amino-5-sulfamolybenzoic acid

(50 mg) (Limit Test)
1287020 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-

furfurylamino-5-sulfamoylbenzoic Acid)

11550-1 2-Chloro-3,5-dimethyl-phenol (50 mg) (Limit Test) 1122722 Chloroxylenol Related Compound A (50 mg) (2-Chloro-3,5-

dimethyl-phenol)

11650-4 (o-Chlorophenyl)diphenyl-methanol (25 mg) (Limit Test) 1141024 Clotrimazole Related Compound A (25 mg) ((o-Chlorophe-

nyl)diphenyl-methanol )

11670-8 4-(4-Chlorophenyl)-2-pyrrolidinone (75 mg) (Limit Test) 1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-

2-pyrrolidinone)

11900-3 4-Chloro-5-sulfamoylanthranilic Acid (100 mg) (Limit Test) 1287030 Furosemide Related Compound B (100 mg) (4-Chloro-5-

sulfamoylanthranilic Acid)
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1119309 4’-Chloro-3’-sulfamoyl-2-benzophenone Carboxylic Acid

(100 mg)

1119309 Chlorthalidone Related Compound A (25 mg) (4’-Chloro-3’-

sulfamoyl-2-benzophenone Carboxylic Acid)

1153001 Cyclizine (1 g) DISCONTINUED N/A DISCONTINUED, Last Lot/Valid Use Date: F (04/04)

15870-8 Cyclosporine U (25 mg) DISCONTINUED 1158650 Cyclosporine Resolution Mixture (25 mg) (Replaces Cat. No.

15870-8 Cyclosporine U (25 mg))

21000-3 alpha-d-4-Dimethylamino-1,2-diphenyl-3-methyl-2-butanol

Hydrochloride (125 mg) (Limit Test)
1575206 Propoxyphene Related Compound A (50 mg) (alpha-d-4-

Dimethylamino-1,2-diphenyl-3-methyl-2-butanol Hydrochlor-

ide)

1268820 Etoposide Related Compound A (25 mg) (4’-Demethylepi-

podophyllotoxin 9-[4,6-O-(R)-ethylidene-alpha-D-glucopyra-

noside) DISCONTINUED

1268852 Etoposide Resolution Mixture (30 mg)

1269006 Evans Blue (200 mg) N/A DISCONTINUED, Last Lot/Valid Use Date: G (04/04)

1277208 Fluoride Dentifrice: Sodium Fluoride-Calcium Pyrophosphate

(high beta-phase) (180 g) DISCONTINUED
N/A DISCONTINUED, Last Lot/Valid Use Date: F (01/04)

32720-4 3-Hydroxy-1-methylquinuclidinium Bromide (250 mg) (Limit
Test)

1135021 Clidinium Bromide Related Compound A (250 mg) (3-Hydro-

xy-1-methylquinuclindinium Bromide)

1329505 9-Hydroxypropantheline Bromide (50 mg) 1329505 Propantheline Bromide Related Compound A (50 mg) (9-

Hydroxypropantheline bromide)

1330005 Hydroxypropyl Methylcellulose (250 mg) 1330005 Hypromellose (250 mg) (Hydroxypropyl Methylcellulose)

33010-7 Hydroxypropyl Methylcellulose Phthalate (100 mg) 1335304 Hypromellose Phthalate (100 mg)

1362001 Levo-alpha-acetylmethadol Hydrochloride CII (25 mg) (AS)

DISCONTINUED
N/A DISCONTINUED, Last Lot/Valid Use Date: F-1 (08/03)

Melting Point Standard - Acetanilide (500 mg; approximately

114 degrees)

1004001 Acetanilide Melting Point Standard (500 mg) (Approximately

114 degrees)

Melting Point Standard - Caffeine (1 g; approximately

236 degrees)

1086006 Caffeine Melting Point Standard (1 g) (Approximately 236 de-

grees)

Melting Point Standard - Phenacetin (500 mg; approximately

135 degrees)

1514008 Phenacetin Melting Point Standard (500 mg) (Approximately

135 degrees)

Melting Point Standard - Sulfanilamide (1 g; approximately

165 degrees)

1633007 Sulfanilamide Melting Point Standard (500 mg) (Approxi-

mately 165 degrees)

Melting Point Standard - Sulfapyridine (2 g; approximately

191 degrees)

1635002 Sulfapyridine Melting Point Standard (1 g) (Approximately

191 degrees)

Melting Point Standard - Vanillin (1 g; approximately

82 degrees)

1711009 Vanillin Melting Point Standard (1 g) (Approximately 82 de-

grees)

1420006 3-Methoxytyrosine (50 mg) 1420006 Levodopa Related Compound B (50 mg) (3-Methoxytyrosine)

42420-0 2-Methylamino-5-chlorobenzophenone (25 mg) (Limit Test) 1185020 Diazepam Related Compound A (25 mg) (2-Methylamino-5-

chlorobenzophenone)

42430-2 3-O-Methylcarbidopa (50 mg) 1095517 Carbidopa Related Compound A (50 mg) (3-O-Methylcarbi-

dopa)

1445222 Mitoxantrone Related Compound A Hydrochloride (30 mg)

(8-amino-1,4-dihydroxy-5[[2-[(2-hydroxyethyl)amino]ethyl]a-

mino]-9,10-anthracenedione Hydrochloride) DISCONTIN-
UED; Please order 1445211

1445211 Mitoxantrone System Suitability Mixture (0.3 mg)

46600-7 5-Nitro-2-furfuraldazine (500mg) 1466007 Nitrofurazone Related Compound A (500mg) (5-Nitro-2-

furfuraldazine)

46660-8 3-Nitro-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg) (Limit
Test)

1078336 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phe-

noxy-5-sulfamoylbenzoic Acid)

1477900 Octyl Methoxycinnamate (500 mg) 1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate)

49400-2 Pancreatin (2 g) 1 4 9 4 0 5 7

a n d / o r

1494079

Pancreatin Amylase and Protease (2 g) and/or Pancreatin

Lipase (2 g)

1527000 Phenprocoumon (200 mg) DISCONTINUED N/A DISCONTINUED, Last Lot/Valid Use Date: F-1 (02/04)

53180-1 Phenylcyclohexylglycolic Acid (100 mg) (Limit Test) 1485114 Oxybutynin Related Compound A (100 mg) (Phenylcyclohex-

ylglycolic Acid)

May–June 200454 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

Cross Reference List



Former
Cat. No. Former Description/Cross Reference

Cat.
No. New Description

53350-1 alpha-Phenyl-2-piperidineacetic Acid Hydrochloride (50 mg)

(Limit Test)
1434022 Methylphenidate Related Compound A (50 mg) (alpha-

Phenyl-2-piperidineacetic Acid Hydrochloride)

54500-1 Plastic, Negative Control 1546707 Polyethylene, High Density (3 strips)

61500-5 Sodium Taurocholate (20 g) 1071304 Bile Salts (10 g) (Sodium Taurocholate)

68800-9 3-(3,4,6-Trihydroxyphenyl)-alanine (50 mg) (Limit Test) 1361010 Levodopa Related Compound A (50 mg) (3-(3,4,6-Trihydrox-

yphenyl)-alanine)

Vitamin B1 Hydrochloride 1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride)

Vitamin B2 1603006 Riboflavin (500 mg) (Vitamin B2)

Vitamin B3 1462006 Niacinamide (500 mg) (Vitamin B3)

Vitamin B5 1087009 Calcium Pantothenate (200 mg) (Vitamin B5)

Vitamin B6 1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6)

Vitamin B12 1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg

of mixture) (Vitamin B12)

Vitamim Bc 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)

Vitamin C 1043003 Ascorbic Acid (1 g) (Vitamin C)

Vitamin D2 1239005 Ergocalciferol (150 mg; 30 mg/ampule; 5 ampules) (Vitamin

D2)

Vitamin D3 1131009 Cholecalciferol (30 mg/ampul; 5 ampuls) (Vitamin D3)

Vitamin E Alcohol 1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol)

Vitamin E Acetate 1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate)

Vitamin E Acid Succinate 1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E

Succinate)

Vitamin K1 1538006 Phytonadione (500 mg) (Vitamin K1)

Vitamin K3 1381006 Menadione (200 mg) (Vitamin K3)

Vitamin M 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)
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Cat.
No. Description

Curr.
Lot Price

AMINO ACIDS
1012509 L-Alanine (200 mg) F-2 $156

1021000 Aminocaproic Acid (200 mg) F-4 $156

1042500 L-Arginine (200 mg) G-1 $156

1042601 Arginine Hydrochloride (125 mg) G0B060 $124

1161509 L-Cysteine Hydrochloride (200 mg) H $156

1294976 Glutamic Acid (200 mg) F0C069 $156

1294808 Glutamine (100 mg) F0B244 $156

1295800 Glycine (200 mg) F-3 $156

1308505 L-Histidine (200 mg) G0A018 $156

1349502 L-Isoleucine (200 mg) F-2 $156

1357001 L-Leucine (200 mg) H0B237 $156

1359903 Levocarnitine (400 mg) G0B197 $156

1359925 Levocarnitine Related Compound A (100 mg) (3-carboxy-N,N,N-trimethyl-2-propen-1-aminium chloride) F-1 $208

1371501 L-Lysine Acetate (200 mg) F1C027 $156

1372005 L-Lysine Hydrochloride (200 mg) H $156

1411504 L-Methionine (200 mg) G $156

1530503 L-Phenylalanine (200 mg) H $156

1568506 L-Proline (200 mg) F-2 $156

1612506 L-Serine (200 mg) G $156

1667202 L-Threonine (200 mg) G $156

1700501 L-Tryptophan (200 mg) G-1 $156

1705006 L-Tyrosine (500 mg) J $156

1708503 L-Valine (200 mg) F-2 $156

BOTANICALS
CAPSAICIN/CAPSICUM

1091108 Capsaicin (100 mg) G-1 $156

1200600 Dihydrocapsaicin (25 mg) G0C071 $156

CHAMOMILE

1040708 Apigenin-7-Glucoside (30 mg) F $487

CHASTE TREE

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 $520

CRANBERRY LIQUID

1134368 Citric Acid (200 mg) F1B092 $156

1181302 Dextrose (500 mg) J-1 $124

1286504 Fructose (125 mg) I-2 $124

1374601 Malic Acid (200 mg) G0B158 $156

1594506 Quinic Acid (200 mg) F $156

1617000 Sorbitol (125 mg) H1B139 $124

1623637 Sucrose (100 mg) H1C223 $156

ELEUTHERO

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

ECHINACEA

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1231728 Powdered Echinacea Purpurea Extract (1 g) F0D018 $520

1231706 Powdered Echinacea Angustifolia Extract (1 g) F0D019 $520

1305507 2E, 4E-Hexadienoic Acid Isobutylamide (25 mg) F0C353 $540

FEVERFEW

1500400 Parthenolide (25 mg) F $156

May–June 200456 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

Dietary Supplement Reference Standards Available from USP



Cat.
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1606503 Rutin (100 mg) F $156

GARLIC

1012145 Agigenin (25 mg) F $156

1012950 Alliin (25 mg) F $1,525

1115556 beta-Chlorogenin (20 mg) F $156

1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F $675

1411504 L-Methionine (200 mg) G $156

GARLIC FLUID EXTRACT

1013057 S-Allyl-L-Cysteine (25 mg) F $487

GINGER

1091108 Capsaicin (100 mg) G-1 $156

1291504 Powdered Ginger (500 mg) F $156

GINKGO

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1592409 Quercetin (500 mg) F0B015 $156

1606503 Rutin (100 mg) F $156

AMERICAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

ASIAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

HAWTHORN LEAF WITH FLOWER

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1335202 Hyperoside (50 mg) F $855

1592409 Quercetin (500 mg) F0B015 $156

1606503 Rutin (100 mg) F $156

1717708 Vitexin (30 mg) F0C142 $520

KAVA

1355709 Powdered Kava Extract (1 g) F0C161 $260

KAWAIN

1355753 Kawain (200 mg) F0C160 $208

LICORICE

1295888 Glycyrrhizic Acid (25 mg) F0C006 $487

MILK THISTLE

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 $260

1612630 Silybin (50 mg) F $156

1612641 Silydianin (20 mg) F $156

RED CLOVER

1286060 Formononetin (50 mg) F0C196 $520

1599500 Powdered Red Clover Extract (500 mg) F0C188 $260

SAW PALMETTO

1424233 Methyl Caprate (300 mg) F $156

1424244 Methyl Caproate (300 mg) F $156

1424255 Methyl Caprylate (300 mg) F $156

1430305 Methyl Laurate (500 mg) F $156

1430327 Methyl Linoleate (5 x 50 mg) F $156

1430349 Methyl Linolenate (5 x 50 mg) F $156

1431501 Methyl Myristate (300 mg) F $156

1431556 Methyl Oleate (500 mg) G0C148 $156

1431603 Methyl Palmitate (300 mg) F $156
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1431625 Methyl Palmitoleate (300 mg) F $156

1437508 Methyl Stearate (300 mg) F $156

ST. JOHN S WORT

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1335202 Hyperoside (50 mg) F $855

1485001 Oxybenzone (150 mg) H0B263 $156

1606503 Rutin (100 mg) F $156

VALERIAN

1707908 Valerenic Acid (25 mg) G0B146 $696

MISCELLANEOUS DIETARY SUPPLEMENTS
1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 $156

1133638 Chromium Picolinate (100 mg) F $156

1150353 Creatinine (100 mg) F $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 $156

1611955 Selenomethionine (100 mg) F0B006 $156

VITAMINS-MINERALS
1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 $156

1071508 Biotin (200 mg) H1B019 $156

1086356 Calcium Ascorbate (200 mg) F-1 $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 $156

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 $159

1131803 Delta-4,6-cholestadienol (30 mg) F $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg of mixture) (Vitamin B12) N $156

1179504 Dexpanthenol (500 mg) J0C293 $160

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 $168

1241007 Ergosterol (50 mg) H $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P $156

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formyltetrahydrofolate) I0B176 $156

1381006 Menadione (200 mg) (Vitamin K3) H-3 $156

1461003 Niacin (200 mg) H2C121 $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 $156

1494501 Panthenol, Racemic (200 mg) G $156

1494807 Pantolactone (500 mg) F $487

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 $156

1550001 Potassium Gluconate (200 mg) H0C064 $156

1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P $156

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 $156

1613509 Sodium Ascorbate (200 mg) G2C067 $156

1614002 Sodium Fluoride (1 g) H-1 $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O $156

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K $156

1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E Succinate) F-5 $156

1716002 Vitamin A (10 ampules containing vitamin A acetate in cottonseed/peanut oil) V0C258 $156

1717504 Vitamin D Assay System Suitability (1.5 g) F $156
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1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 $207

1014005 Alphaprodine Hydrochloride CII (250 mg) F $207

1015008 Alprazolam CIV (200 mg) H $207

1030001 Amobarbital CII (200 mg) F-2 $207

1036008 Anileridine Hydrochloride CII (250 mg) F $207

1042000 Aprobarbital CIII (200 mg) (AS) F-1 $207

1059003 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 $207

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 $207

1079000 Butabarbital CIII (200 mg) H0C007 $207

1081002 Butalbital CIII (200 mg) H0C054 $207

1082504 Butorphanol Tartrate CIV (500 mg) J $207

1089004 Cannabidiol CI (25 mg) (AS) F-2 $207

1090003 Cannabinol CI (25 mg) (AS) $207

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophenone Hydrochloride) I $560

1109000 Chlordiazepoxide CIV (200 mg) I0B063 $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 $207

1140305 Clonazepam CIV (200 mg) G1B175 $207

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 $207

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 $207

1144000 Codeine Phosphate CII (100 mg) J0C200 $207

1145003 Codeine Sulfate CII (250 mg) H-2 $207

1180004 Dextroamphetamine Sulfate CII (500 mg) H $216

1183002 Diacetylmorphine Hydrochloride (Heroin Hydrochloride) CI (25 mg) (AS) J $207

1185008 Diazepam CIV (100 mg) I $207

1187207 Dichloralphenazone CIV (200 mg) F0B010 $207

1194009 Diethylpropion Hydrochloride CIV (200 mg) H $207

1200804 Dihydrocodeine Bitartrate CII (200 mg) H $207

1219008 Diphenoxylate Hydrochloride CII (200 mg) I $207

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 $207

1270005 Fentanyl Citrate CII (100 mg) K0C264 $207

1280009 Fluoxymesterone CIII (200 mg) G-2 $207

1285002 Flurazepam Hydrochloride CIV (200 mg) J0C365 $207

1295006 Glutethimide CII (500 mg) F $207

1302305 Halazepam CIV (200 mg) (AS) F1C224 $207

1307003 Hexobarbital CIII (500 mg) F $207

1315001 Hydrocodone Bitartrate CII (250 mg) K0C217 $207

1315012 Hydrocodone Bitartrate Related Compound A CII (70 mg) (Morphinan-6-one, 4-hydroxy-3-methoxy-17-methyl) F0C214 $513

1323000 Hydromorphone Hydrochloride CII (50 mg) J0C372 $207

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 $207

1359506 Levmetamfetamine CII (75 mg) F $207

1364007 Levorphanol Tartrate CII (500 mg) H $207

1370305 Lorazepam CIV (200 mg) I0C048 $207

1371002 Lysergic Acid Diethylamide Tartrate (LSD) CI (10 mg) (AS) I $207

1375309 Mazindol CIV (350 mg) H $207

1383001 Meperidine Hydrochloride CII (200 mg) I $207

1386000 Mephobarbital CIV (250 mg) G $207

1389008 Meprobamate CIV (200 mg) G-1 $207

1398009 Methadone Hydrochloride CII (200 mg) I0B163 $207
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1399001 Methamphetamine Hydrochloride CII (125 mg) I $207

1404000 Methaqualone CI (500 mg) F-1 $207

1405002 Metharbital CIII (200 mg) F-2 $207

1413000 Methohexital CIV (500 mg) F-2 $207

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride (STP) CI (25 mg) (AS) F $207

1429000 Methylenedioxy-3,4-amphetamine Hydrochloride (MDA) CI (25 mg) (AS) F-1 $207

1433008 Methylphenidate Hydrochloride CII (125 mg) I $165

1434011 Methylphenidate Hydrochloride Erythro Isomer Solution CII (0.5 mL) F0C368 $560

1434000 Methylphenidate Hydrochloride Erythro Isomer CII (25 mg) J0B294 $560

1438001 Methyltestosterone CIII (200 mg) J $207

1447002 Morphine Monohydrate CII (50 mg) (AS) G $207

1448005 Morphine Sulfate CII (500 mg) L0B056 $332

1452002 Nalorphine Hydrochloride CIII (250 mg) I $207

1453526 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-noroxymorphone hydrochloride) F $207

1454008 Nandrolone CIII (50 mg) F-3 $560

1455000 Nandrolone Decanoate CIII (250 mg) I $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H $207

1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one) H1B035 $560

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 $560

1482003 Oxandrolone CIII (50 mg) G0B220 $207

1483006 Oxazepam CIV (200 mg) G-1 $207

1485191 Oxycodone CII (200 mg) I0B046 $207

1487007 Oxymetholone CIII (200 mg) G1B247 $207

1488000 Oxymorphone CII (500 mg) H0B214 $207

1505007 Pentazocine CIV (500 mg) I0C418 $207

1507002 Pentobarbital CII (200 mg) H3C144 $207

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G $207

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 $207

1524001 Phenobarbital CIV (200 mg) J $207

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 $207

1554501 Prazepam CIV (500 mg) G0C066 $207

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 $207

1575002 Propoxyphene Napsylate CII (1 g) H $207

1592205 Quazepam CIV (200 mg) F $207

1611004 Secobarbital CII (200 mg) H $207

1620005 Stanozolol CIII (200 mg) F-3 $207

1623648 Sufentanil Citrate CII (25 mg) H0B208 $207

1643000 Talbutal CIII (250 mg) F $207

1643408 Temazepam CIV (200 mg) H0C205 $207

1645006 Testolactone CIII (125 mg) F-1 $165

1646009 Testosterone CIII (125 mg) I1B253 $165

1647001 Testosterone Cypionate CIII (200 mg) G-1 $207

1648004 Testosterone Enanthate CIII (200 mg) J $207

1649007 Testosterone Propionate CIII (200 mg) L1C005 $207

1656308 Thiamylal CIII (200 mg) F $207

1661002 Thiopental CIII (250 mg) I $207

1680506 Triazolam CIV (200 mg) H0B041 $207
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OFFICIAL USP DISTRIBUTORS

For the convenience of our customers outside the United States, USP has authorized distribution by the organizations or companies listed
below. Customers who order through these distributors should obtain information on ordering, pricing, and shipping directly from the
distributors. USP products distributed are listed in italics below each listing.

ASIA

INDIA

Promochem India Private Ltd.
P.O. Box 8061
No. 142, 3rd Floor, 5th Cross
Rajamahal Villas Extension
Bangalore 560 080
INDIA
Tel: (91) (0) 802 361 4774
Fax: (91) (0) 802 361 3859
E-mail: in@promochem.com
Reference Standards; USP–NF Asian
Edition (Print)

LGC Promochem India Private
Limited
No. 408, B Wing, Galleria,
Hiranandani Gardens, Powai
Mumbai 400 076
INDIA
Tel: 022-25700244, 25706044
Fax: 022-25703741
E-mail: promochm@vsnl.com
Reference Standards; USP–NF Asian
Edition (Print)

LGC Promochem India Private
Limited
No. 7-1-213/B, 1st Floor, Opp.
Govt Hospital, Ameerpet,
Hyderabad 500 016
INDIA
Tel: 040-23736378
Fax: 040-23736379
E-mail: promochem@vsnl.net
Reference Standards; USP–NF Asian
Edition (Print)

JAPAN

Maruzen International Co.
3-10 Nihombashi
2-Chome
Chuo-ku,Tokyo l03
JAPAN
Tel: (81) 3-3275-8591
Fax: (81) 3-3278-1937
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Society of Japanese Pharmacopeia
USP Ref Stds Order Department
2-12-15 Shibuya
Shibuya-ku
Tokyo 150-0002
JAPAN
Tel: (81) 3-3400-7458
Fax: (81) 3-3400-3158
Reference Standards

KOREA

Daejung Chemicals & Metals Co.,
Ltd.
1235-8 Jeongwang-dong,
Shiheung-city
Gyeonggi-do, Korea
Tel: (82)-31-488-8822
Fax: (82)-31-488-8966
Reference Standards

EXPORTER TO KOREA

C&S Specialties, Inc.
121 Piermont Road
Norwood, NJ 07648
USA
Tel: 201-750-7740
Fax: 201-750-7742
Reference Standards

AUSTRALIA

Biolab (Australia) Ltd.
2 Clayton Road
Clayton, VIC 3168
AUSTRALIA
Tel: (61) 300735297
Fax: (61) 800067639
E-mail:
analytical@aus.biolabgroup.com
Web: www.biolabgroup.com
Reference Standards

EUROPE

ENGLAND

Info Technology Supply, Ltd.
Talbot House
204-226 Imperial Drive
Harrow, Middlesex HA2 7HH
UNITED KINGDOM
Tel: (44) 81-429-3970
Fax: (44) 81-429-3642
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary; Chromtographic Reagents

LGC Promochem Ltd.
Queens Road
Teddington
Middlesex
TW11 0LY
UNITED KINGDOM
Tel: +44 (0)20 8943 8480
Fax: +44 (0)20 8943 7554
E-mail: uksales@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

Royal Pharmaceutical Society of
Great Britain
Medicines Testing Laboratory
36 York Place
Edinburgh EH1 3HU
UNITED KINGDOM
Tel: (44) 131-557-1284
Fax: (44) 131-556-0723
Reference Standards

SOTAX Ltd.
13 Station Road
GB-London N3 2SB
UNITED KINGDOM
Tel: (+44) 020-8349 6947
Fax: (+44) 020-8349 6948
www.sotax.com
E-mail: sales@sotax.ch

The Stationery Office (TSO)
51 Nine Elms Lane
London SW8 5DR
UNITED KINGDOM
Tel: (44) 171-873-8236
Fax: (44) 171-873-8203
USP–NF (Print or Electronic);
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GERMANY
Tel: (+49) 07621-16-56-35
Fax: (+49) 07621-16-57-15
www.sotax.com
E-mail: sales@sotax.ch
Dissolution Calibrator Products

ITALY

LGC Promochem S.R.L.
Via Venezia, 23
20099 Sesto San Giovanni (MI)
ITALY
Tel: (39) 2-24126830
Fax: (39) 2-24126831
E-mail: it@lgcpromochem.com
Reference Standards

Licosa S.P.A.
Ufficio di Milano
Via Bartolin, 29
20155 Milano
ITALY
Tel: (02) 39265083
Fax: (02) 39217304
E-mail: licosami@licosa.com
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Nova Chimica
Via Galileo Galilei, 47
20092 Cinisello Balsamo (MI)
ITALY
Tel: (02) 66045392
Fax: (02) 66045394
E-mail: info@novachimica.com
http://www.novachimica.com
Reference Standards

May–June 2004 Official USP Reference Standards Catalog 61

www.usp.org/distributors



SOTAX srl.
Via Milazzo, 14
IT-24124 Bergamo
ITALY
Tel: (+39) 035-21-95-55
Fax: (+39) 035-21-36-43
E-mail: sotaxitalia@sotax.ch
www.sotax.com
Dissolution Calibrator Products

POLAND

LGC Promochem Sp.zo.o.
ul. M. Konopnickiej 1
Dziekanow Lesny
05-092 Lomianki
POLAND
Tel: 4822-751-3140
Fax: 4822-751-5845
E-mail: pl@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

SPAIN / PORTUGAL

LGC Promochem S.L.
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or an exact copy of it, to: USPC, PF Customer Service Dept.,
12601 Twinbrook Parkway, Rockville, MD 20852.
Fax: (301) 816-8148.
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STANDARDS DEVELOPMENT

This section presents an overview of the public review and comment process, conducted through Pharmacopeial Forum

(PF), for the development of official pharmaceutical standards.
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USP publishes Pharmacopeial Forum (PF) bimonthly as the working vehicle of the USP Council of Experts. PF provides

interested parties an opportunity to review and comment as the Council of Experts develops or revises standards for the

United States Pharmacopeia and the National Formulary (USP–NF).

PF includes the following:

1. Potential revisions—entirely new standards, revision ideas, and drafts not yet targeted for official adoption (Pharmaco-

peial Previews)

2. Proposed revisions—new or revised standards targeted for official adoption (In-Process Revision)

3. Adopted revisions—new or revised standards that become official and binding before the publication of the next USP–

NF or Supplement (Interim Revision Announcement)

USP welcomes comments and data on potential, proposed, or official standards.* Comments, along with USP’s responses,

will be published either in PF Briefings, the Commentary section of PF, the Commentary section of Supplements toUSP–NF,

or the Commentary section of USP–NF.

* If you are not immediately able to submit comments but you intend to do
so, please notify USP by using the Intent to Comment form provided before
the section Chromatographic Reagents Used in USP–NF and PF.
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The chart below shows the public review and comment process and its relationship to standards development.

Questions on the process should be addressed to John W. Gasper, M.A., J.D., Director, Office of the Executive Secretariat,

U.S. Pharmacopeia, 12601 Twinbrook Parkway, Rockville, MD 20852 (e-mail: jg@usp.org).
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HOW TO USE PF
This section provides descriptions of the various parts of PF. It also includes Committee Designations and the Staff Directory.
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The contents of the different sections of PF are briefly described below. Readers will get an idea of how each section is

relevant to their job functions. They may contact USP scientific staff liaisons or staff members of the Executive Secretariat

(listed in the Staff Directory) if they have any questions. A more detailed description of each section is provided at the begin-

ning of that section. A general description of the types and amount of information expected in a Request for Revision is

available on the USP website (www.usp.org/standards/revisionguideline/).

Proposed and Adopted Revisions

Section Content How Readers Can Respond

Pharmacopeial
Previews
Early ideas for revisions

�BRIEFING: Scientific rationale for potential inclusion or change.
May include other information useful to the analyst such as the
brand name of the column used in developing the proposed proce-
dure and the USP scientific staff liaison who handled the issue.
�Potential revisions not yet targeted for official adoption that re-
quire a longer public review and comment process because of is-
sues such as:

— the controversial nature of an item;
— the application of new technologies that require further

study; and
— articles produced by multiple sources.

Review drafts and provide comments
to the appropriate staff liaison cited in
the Briefing preceding each Preview.

In-Process Revision
Revisions targeted for
adoption

�BRIEFING: Scientific rationale for proposed changes. May include
other information useful to the analyst such as the brand name of
the column used in developing the proposed procedure and the
USP scientific staff liaison who handled the issue.
�New and revised standards that have been approved for publica-
tion by the appropriate USP Committee when it is considering
whether to advance standards to official status (see Standards De-
velopment). New or revised text is marked with symbols (&

&
or

.
. or

~

~
) to specify the tentative earliest date on which the revision

would be officially adopted.

Review material and send comments
promptly to USP staff liaison (see the
Staff Directory). Guidelines on how to
comment are found at the end of the Po-
licies and Announcements section.

Harmonization
Items the Pharmacopeial
Discussion Group (PDG)
is trying to harmonize in-
ternationally

�BRIEFING: Scientific rationale for the potential inclusion or
change or for the proposed change. The designated stage of harmo-
nization. The stage determines whether an item appears under
Pharmacopeial Previews or under In-Process Revision, both sep-
arate sections of Harmonization.
�For In-Process Revision, new or revised text is marked with sym-
bols (&

&
) to specify the tentative, earliest date on which the revi-

sion would be officially adopted.

Review material and provide com-
ments to the appropriate staff liaison ci-
ted in the Briefing preceding each
Preview or In-Process Revision.

Interim Revision
Announcement
Adopted standards

Standards that have been adopted and will become officially bind-
ing on the specified date. Effective date is specified in the section’s
introductory page or within parentheses following a particular
item. New or revised text is set off by the symbols .

..

Review to see if affected by any of the
changes. Note effective date when stan-
dards become official and ensure com-
pliance.
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Other Sections

Committee Designations

Names of the committees (composed of volunteer scientific experts) that USP staff work with on the development of stan-

dards.

Staff Directory

Names of all USP scientific staff liaisons with contact information.

Policies and Announcements
� General scientific and policy issues affecting USP–NF standards and processes
� Update on standards-related issues being considered by USP
� Summaries of meetings of the Council of Experts
� Guidelines on how to comment
� Publication and comment schedules

Stimuli to the Revision Process
� Articles on standards development issues authored by the USP Council of Experts, USP staff, or other interested parties
� Discussions of issues on which USP desires public input prior to further development

Nomenclature
� Latest adopted United States Adopted Names (USAN) and International Nonproprietary Names (INN) for drugs
� Revisions to existing names as a supplement to the USP Dictionary of USAN and International Drug Names
� Suggested, proposed, and recommended USAN and INN
� Information on how nonproprietary drug names are devised
� Articles relevant to compendial nomenclature issues

Index

Cumulative directory for the content of all issues of PF beginning with PF 30(1).

Reference Standards Catalog

List of official USP Reference Standards specified in USP–NF, along with availability and ordering information.

Chromatographic Reagents Used in USP–NF and Pharmacopeial Forum

Update of chromatographic reagents based on the proposals published in this issue of PF.
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EXPERT COMMITTEE DESIGNATIONS*

The names of the Committees and their abbreviations are as follows:

AER Aerosols

AMB Analytical Microbiology

BBP Blood and Blood Products

BNA Bioavailability and Nutrient Absorption

BNT Biotechnology and Natural Therapeutics and Diagnostics

BPC Biopharmaceutics

BST Biostatistics

CRX Compounding Pharmacy

DSB Dietary Supplements—Botanicals

DSI Dietary Supplements—Information

DSN Dietary Supplements—Non-Botanicals

EMC Excipient Monograph Content

ETM Excipients—Test Methods

GCT Gene Therapy, Cell Therapy, and Tissue Engineering

GTB General Toxicity and Biocompatibility

NL Nomenclature and Labeling

PA1 Pharmaceutical Analysis 1

PA2 Pharmaceutical Analysis 2

PA3 Pharmaceutical Analysis 3

PA4 Pharmaceutical Analysis 4

PA5 Pharmaceutical Analysis 5

PA6 Pharmaceutical Analysis 6

PA7 Pharmaceutical Analysis 7—Antibiotics

PDF Pharmaceutical Dosage Forms

PPC Parenteral Products—Compounding and Preparation

PPI Parenteral Products—Industrial

PSD Packaging, Storage, and Distribution

PW Pharmaceutical Waters

RMI Radiopharmaceuticals and Medical Imaging

SMU Safe Medication Use

VET Veterinary Drugs

VVI Vaccines, Virology, and Immunology

* HDQ Indicates USP Headquarters items.
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STAFF DIRECTORY

This is an updated directory that reflects assignment changes based on the reorganization of USP. The general
USP telephone number, (301) 881-0666, may still be used for general inquiries or when a particular Committee is
not identified. The Fax number is (301) 816-8373.

STAFF E-MAIL PHONE ASSIGNMENT

Clydewyn M. Anthony,
Senior Scientific Associate

cma@usp.org (301) 816-8139 Pharmaceutical Analysis 1
(PA1)

Frank P. Barletta, Consultant fpb@usp.org (301) 816-8328 Pharmaceutical Waters (PW)

Charles H. Barnstein, Consultant chbarnstein@
email.msn.com

(301) 774-9457 Nomenclature and Labeling
(NL)

Daniel K. Bempong,
Scientist

dkb@usp.org (301) 816-8143 Excipient Monograph
Content (EMC)

Lokesh Bhattacharyya, Director,
Non-Complex Actives and
Excipients

lb@usp.org (301) 816-8201

Barbara A. Bowman,
Manager, Administrative
Services

bab@usp.org (301) 816-8278 USP Correspondence

William E. Brown, Scientist web@usp.org (301) 816-8380 Biopharmaceutics (BPC);
Biostatistics (BST)

Evelyn Bryant, Manager,
Editorial Services

eb@usp.org (301) 816-8302

Larry N. Callahan, Scientist lnc@usp.org (301) 816-8385 Biotechnology and Natural
Therapeutics and
Diagnostics (BNT)

Todd L. Cecil, Director,
Scientific Administration

tlc@usp.org (301) 816-8234

Roger Dabbah, Director,
Complex Actives

rd@usp.org (301) 816-8336

Behnam Davani, Scientist bd@usp.org (301) 816-8394 Pharmaceutical Analysis
7—Antimicrobial
and Antivirals (PA7b)

Ian F. DeVeau, Senior Scientist ifd@usp.org (301) 816-8178 Cell Therapy, Gene
Therapy and Tissue
Engineering (CGT);
Veterinary Products
and Natural Products
Monographs

Lawrence Evans, Senior
Scientific Associate

le@usp.org (301) 816-8389 Pharmaceutical Analysis
6 (PA6); Dietary Supple-
ments—Non-Botanicals
(DSN)

L. Valentin Feyns, Director,
Reference Standards
Evaluation

lvf@usp.org (301) 816-8121 USP Reference Standards

John W. Gasper, Director,
Executive Secretariat

jg@usp.org (301) 816-8241 General Issues
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STAFF DIRECTORY (continued)

STAFF E-MAIL PHONE ASSIGNMENT

Gabriel I. Giancaspro, Senior
Scientist and Latin American
Liaison

gig@usp.org (301) 816-8343 Dietary Supplements—Botani-
cals (DSB); Dietary
Supplements—Bioavail-
ability and Nutrient
Absorption (BNA)

Elena Gonikberg, Scientist eg@usp.org (301) 816-8251 Pharmaceutical Analysis 4
(PA4)

James W. Kelly, Scientist jwk@usp.org (301) 816-8167 Pharmaceutical Analysis 2
(PA2); Parenteral Products—
Industrial (PPI)

Justin J. Lane, Senior Scientific
Associate

jl@usp.org (301) 816-8323 Excipients—Test Methods
(ETM)

Anju K. Malhotra, Manager,
Conferences and Meetings

akm@usp.org (301) 816-8346 USP Conferences and
Meetings

Ronald G. Manning, Vice
President, Standards
Operations

rgm@usp.org (301) 816-8562

Margareth R. Marques, Scientist
and Latin American Liaison

mrm@usp.org (301) 816-8106 Biopharmaceutics (BPC);
Reagents

Tina S. Morris, Senior Scientist tsm@usp.org (301) 816-8397 Vaccines, Virology, and Immu-
nology (VVI)

Alan W. Nichols, Director,
Reference Standards
Production

awn@usp.org (301) 816-8321 USP Reference Standards

Claudia C. Okeke, Associate
Director

cco@usp.org (301) 816-8243 Compounding Pharmacy
(CRX); Parenteral Products—
Compounding and Prepara-
tion (PPC); Packaging,
Storage, and Distribution
(PSD)

W. Larry Paul, Scientific Fellow wlp@usp.org (301) 816-8331 Nomenclature and Labeling
(NL); Pharmaceutical
Dosage Forms
(PDF)

Horacio Pappa, Scientist
and Latin American Liaison

hp@usp.org (301) 816-8319 Pharmaceutical Dosage Forms
(PDF)

David A. Porter, Associate
Director

dap@usp.org (301) 816-8225 Analytical Microbiology (AMB)

Gary E. Ritchie,
Scientific Fellow for PAT

ger@usp.org (301) 816-8353 Process Analytical Technology
(PAT)

David B. Roll, Director,
Dietary Supplements

dbr@usp.org (301) 816-8316

Karen A. Russo, Scientist kar@usp.org (301) 816-8379 Pharmaceutical Analysis 1
(PA1); Excipient New
Monograph Development

Jennifer Salguero, Scientist jxs@usp.org (301) 816-8371 Dietary Supplement Information

Salvador Salado, Scientist and
Latin American Liaison

ss@usp.org (301) 816-8165 Pharmaceutical Analysis 3
(PA3)

Stefan P. Schuber, Director,
Information and
Administration

sps@usp.org (301) 816-8551
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STAFF DIRECTORY (continued)

STAFF E-MAIL PHONE ASSIGNMENT

Catherine M. Sheehan, Senior
Scientific Associate

cxs@usp.org (301) 816-8262 Excipient Monograph Content
(EMC)

Eric B. Sheinin, Vice President,
Information and Standards
Development

es@usp.org (301) 816-8103

Radhakrishna S. Tirumalai,
Scientist

rst@usp.org (301) 816-8339 Blood & Blood Products
(BBP); General Toxicology
and Biocompatibility (GTB)

Andrzej Wilk, Senior Scientific
Associate

aw@usp.org (301) 816-8305 Pharmaceutical Analysis 5
(PA5); Radiopharmaceuticals
and Medical Imaging (RMI)

William W. Wright, Scientific
Fellow

www@usp.org (301) 816-8335 Pharmaceutical Analysis 7—
Antibiotics (PA7a)

Kahkashan Zaidi,
Scientist

kxz@usp.org (301) 816-8269 Aerosols (AER)
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POLICIES AND
ANNOUNCEMENTS

In this section, readers may find statements about general scientific and policy issues that may have an impact on USP–NF

standards and processes, announcements about issues being considered by USP, and summaries of Council of Experts meet-

ings. This section also includes publication and comment schedules. P
olicies

and
A
nnouncem

ents



USP TO HOLD FIRST ANNUAL SCIENTIFIC

MEETING. MEETING FOCUSES ON PRODUCT

AND PROCESS STANDARDS. The United States

Pharmacopeia (USP) is pleased to announce that it will

hold its first USP Annual Scientific Meeting at the

Sheraton Woodbridge Place in Iselin, N.J. from Sept. 27

to 29, 2004. The new USP Annual Scientific Meeting,

which replaces the organization’s open conference format,

will allow stakeholders the opportunity to learn about and

discuss science topics that are the foundation of USP’s

standards-setting activities.

‘‘We are creating one annual meeting to allow USP to ad-

dress multiple topics and to allow more people to participate

in USP’s standards-setting activities,’’ said Roger L. Wil-

liams, M.D., USP executive vice president and chief execu-

tive officer. ‘‘This one-stop approach allows stakeholders

the opportunity to meet with USP at one time and in one

convenient location.’’

Preliminary USP Annual Scientific Meeting topics to be

presented are the following:

� Biologics and Biotechnology Products

� Chromatography

� Dissolution

� Excipients and Pharmaceutical Waters

� Making the USP–NF Work for You

� Microbiology

� Process Analytical Technology

� Specifications

In addition, USP will offer its Pharmacopeial Education

courses on Analytical Method Validation, Basic Statistics

and their Practical Applications to USP, Dissolution, Micro-

biology, and USP 100 and 101. These courses and the USP

Annual Scientific Meeting session tracks will be approved

for continuing pharmaceutical education units (CEUs). At-

tendees of the USPAnnual Scientific Meeting also can learn

about other USP initiatives and how to become involved in

USP’s processes through the various USP volunteer bodies.

The USP Annual Scientific Meeting is designed for USP–

NF and USP Reference Standards customers and other

USP stakeholders including pharmaceutical scientists focus-

ing on chemistry, microbiology, biologics and biotechnol-

ogy, Process Analyt ical Technology, excipients ,

dissolution, and chromatography.

For further information about the USP Annual Scientific

Meeting, please visit www.usp.org/conferences, or call

301-816-8226.

USAN COUNCIL SECRETARIAT REVISES USAN

FEE-FOR-SERVICE CHARGES. A revised schedule

of fee-for-service charges has been placed in effect as of

January 1, 2004. The increased fees appear on the USAN

submission forms that are provided under Appendix XI of

the 2004 edition of the USP Dictionary of USAN and

International Drug Names. This announcement will be

important to inform users of the USP Dictionary who are

not yet using the revised 2004 edition of the changes.

For further information please contact:

United States Adopted Names (USAN) Program
American Medical Association
515 North State Street
Chicago, IL 60610
Phone: 312-464-4046
Fax: 312-464-4028
Web site: http://www.ama-assn.org/go/usan

USP GUIDELINE FOR SUBMITTING REQUESTS

FOR REVISION TO THE USP–NF. We are pleased

to announce the availability of the USP Guideline for

Submitting Requests for Revision to the USP–NF. This

document was developed in conjunction with the USP

Council of Experts and its Expert Committees, USP Staff,

and the Drug Substance, Complex Actives, and Excipients

Project Teams of the Prescription/Nonprescription

Stakeholders Forum. This document includes information

to aid submission of new monographs and revisions to

existing monographs for Non-Complex Active Substances

and Products, Biological and Biotech Substances and

Products, Excipients, and Vaccines. It incorporates many

of the concepts and suggestions included in the ICH Q3A,

Q3B, Q3C, Q6A, and Q6B guidelines. These include the

definition of a specification and incorporate much of the

terminology of Q3A for the control of impurities. The

guideline clearly defines the information needed for the

USP’s Council of Experts and its Expert Committees to

evaluate a request for revision. The document is

approximately 75 pages in length with about 25 pages of

addenda and is available in PDF format from the USP

website at www.usp.org. Hard copies will be provided

upon request.

PHARMACOPEIAL EDUCATION COURSES. USP’s
Pharmacopeial Education series has been developed to
enhance the knowledge, ski l ls , and expert ise of
pharmaceutical industry personnel.
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The following list indicates tentatively scheduled course

dates. For further information, contact Laura A. McCurry,

Manager, Pharmacopeial Education, lam@usp.org, 301-

816-8285; Diana Lenahan, Program Associate, dpl@usp.

org, 301-816-8530; or visit the website at www.usp.org/

education to register. Call 301-816-8530 to get information

on customized courses offered at USP or at your site.

Calendar of Pharmacopeial Education Courses, 2004

Date Name of course Location

July 19 and 20 Fundamentals of Dissolution USP Headquarters, Rockville, MD

August 10 Analytical Method Validation USP Headquarters, Rockville, MD

August 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

August 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

October 14 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

October 18 and 19 Fundamentals of Dissolution USP Headquarters, Rockville, MD

November 11 Analytical Method Validation USP Headquarters, Rockville, MD

November 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

November 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

November 12 Fundamentals of Dissolution (Lecture) USP Headquarters, Rockville, MD

December 2 Analytical Method Validation USP Headquarters, Rockville, MD

December 8 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

December 9 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

VISIT THE USP WEB SITE AT hhttp://www.usp.orgi.
Various resources related to Pharmacopeial standards are
presented, including highlights from PF.

USP–NF AVAILABLE IN THREE ELECTRONIC

FORMATS . The t rus ted re fe rence fo r o ffic ia l

pharmaceutical standards is available in three convenient

electronic formats—CD, intranet, and online. The CD is

ideal for single users who prefer to have USP–NF on their

hard drives. The intranet format allows Web browser-based

access to multiple users within a company, through their

own intranet server. The online format can be accessed by

individual registered users through the World Wide Web.

All three electronic formats provide fast and easy access

to official USP–NF content. More information can be

obtained by visiting www.usp.org/products or by calling

USP’s Customer Service Department at 1-800-227-8772

or 301-881-0666.

CHROMATOGRAPHIC REAGENTS NOW AVAILABLE.

Chromatographic Reagents lists the brand names of the
column reagents cited in every proposal for new or
revised gas- or liquid-chromatographic test methods that
has been published in Pharmacopeial Forum (PF) since

1980. Chromatographic Reagents also helps to track
which column reagents were used to validate methods that
have become official and are included in USP–NF. The
branded column reagents list is updated bimonthly
through Pharmacopeial Forum. Chromatographic
Reagents can be ordered by calling USP’s Customer
Service Department at 1-800-227-8772 or 301-881-0666.

INTERNATIONAL CORRESPONDENCE. Individuals

who wish to correspond with the European and Japanese

Pharmacopoeias concerning monographs in the Official

Inqu i ry and Consensus s t ages o f in t e rna t iona l

harmonization should address their comments to the

coordinating pharmacopeia for a given article. The

addresses for the European and Japanese Pharmacopoeias

are as follows:

Technical Secretariat of the
European Pharmacopoeia Commission
B.P. 907
F 67029 Strasbourg Cedex 1
France
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NAKASHIMA Nobumasa
Evaluation and Licensing Division
Pharmaceutical and Medical Safety Bureau
Ministry of Health, Labour and Welfare, Japan
Tel. +81-3-3595-2431, Fax. +81-3-3597-9535
E-mail: nakashima-nobumasa@mhlw.go.jp

HOW TO SUBMIT COMMENTS. The USP welcomes

and encourages interested parties to submit comments and

data regarding potential, proposed, or adopted (official)

standards. Submissions concerning a particular item that

has appeared in a PF should be submitted to the appropriate

USP scientific staff liaison identified at the end of the Brief-

ing accompanying each item. To submit comments and data

to a liaison, use the e-mail address and telephone numbers

listed in the Staff Directory included in every PF.

Please note that USP–NF is being published in an annual

edition with one main book and two Supplements a year.

In addition, the following schedule will repeat every year

so that users will know what to expect and become familiar

with the deadlines.

The publication and comment schedule for USP 27–NF 22 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2003 November 2003 January 2004

Supplement One October 15, 2003 February 2004 April 2004

Supplement Two February 17, 2004 June 2004 August 2004

The publication and comment schedule for USP 28–NF 23 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2004 November 2004 January 2005

Supplement One October 15, 2004 February 2005 April 2005

Supplement Two February 17, 2005 June 2005 August 2005

In the future, USP anticipates including the comment sub-

mission deadline in each briefing of every revision proposal

when it is published for public review and comment.

For general inquiries or in cases where a particular liaison is

not identified, use the general USP telephone number 301-

881-0666 or FAX number 301-816-8373.
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All official revisions are published in Supplements to USP–NF (twice yearly). Between Supplements, official revisions are

published in PF in the Interim Revision Announcement; these revisions are also incorporated in the upcoming Supplement.

The electronic version of USP–NF is updated as each Supplement becomes available and, therefore, contains all official text

up to and including the contents of the latest Supplement.

PUBLICATION SCHEDULES

Publication Publication Date Official Date

1st Supplement Feb. 2004 Apr. 1, 2004

PF 30(2) [Mar.–Apr. 2004] Mar. 2004 Not Applicable

2nd IRA [published in PF 30(2)] Mar. 2004 Apr. 1, 2004

PF 30(3) [May–June 2004] May 2004 Not Applicable

3rd IRA [published in PF 30(3)] May 2004 June 1, 2004

2nd Supplement June 2004* Aug. 1, 2004*

PF 30(4) [July–Aug. 2004] July 2004 Not Applicable

4th IRA [published in PF 30(4)] July 2004 Aug. 1, 2004

PF 30(5) [Sept.–Oct. 2004] Sept. 2004* Not Applicable

5th IRA [published in PF 30(5)] Sept. 2004* Oct. 1, 2004*

PF 30(6) [Nov.–Dec. 2004] Nov. 2004* Not Applicable

6th IRA [published in PF 30(6)] Nov. 2004* Dec. 1, 2004*

* Tentative
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INTERIM REVISION
ANNOUNCEMENT

In this section readers will find the following:
� The list of new USP Reference Standards that have become available
� The list of assays or tests that are adopted but held in abeyance pending availability of required USP Reference Standards
� New adopted (official) revisions to the USP–NF that become effective before the effective date of the next Supplement or

that were not ready for adoption by the closing date for the upcoming Supplement. (The effective date for these revisions is

stated on the next page.)

Readers should review this section to determine if they are affected by any of the changes.

Symbols—Interim revisions are shown with new text (if any) enclosed in circles, .new text.. Text enclosed in squares,
&new

text&, has already been adopted in a Supplement. Where the symbols appear together with no enclosed text, such as . . or
&

&,

it means that text has been deleted and no new text was proposed to replace it. In all revisions, the closing symbol is accom-

panied by a number that indicates the IRA or Supplement in which the revision first appeared. For example, .2 indicates that

the revision was officially adopted in the Second Interim Revision Announcement, and &2S (USP27) indicates that the revision was

officially adopted in the Second Supplement to USP 27.

Errata—At the end of the Interim Revision Announcement section is a list of errata and corrections to USP 27–NF 22. The

page number indicates where the item is found in USP–NF. If necessary, this list will be updated with every issue of PF. This

information will also be cumulative in the next available Supplement, and will appear in its corrected form in the next annual

edition of USP–NF. Errata are considered to be items erroneously published that have not received the approval of the Coun-

cil of Experts and that do not reflect the official requirement.
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New USP Reference Standards

The following USP Reference Standards, which were in-

dicated in past Supplements to USP–NF as being not yet

available, have since become available. Thus, the official

date of each USP 27 or NF 22 standard, test, or assay requir-

ing the use of the following Reference Standards is indi-

cated individually in this list.

USP Benazepril Hydrochloride RS (July 1, 2004)
USP Benazepril Related Compound C RS (January 1, 2005)
USP Positive Bioreaction RS (November 1, 2004)
USP Cefpiramide RS (September 1, 2004)
USP Cefpodoxime Proxetil RS (January 1, 2005)
USP Powdered Chaste Tree Extract RS (November 1, 2004)
USP Chlorhexidine RS (July 1, 2004)
USP Chlorhexidine Acetate RS (July 1, 2004)
USP Chlorhexidine Related Compounds RS (November 1, 2004)
USP Chlorogenic Acid RS (November 1, 2004)
USP Clonazepam Related Compound C RS (July 1, 2004)
USP Clonidine RS (September 1, 2004)
USP Clonidine Related Compound A RS (September 1, 2004)
USP Clonidine Related Compound B RS (November 1, 2004)
USP Cyclandelate RS (September 1, 2004)
USP Dolasetron Mesylate RS (July 1, 2004)
USP Dolasetron Mesylate Related Compound A RS (July 1, 2004)
USP Powdered Echinacea purpurea Extract RS (November 1,

2004)
USP Powdered Eleuthero Extract RS (July 1, 2004)
USP Fenbendazole Related Compound A RS (January 1, 2005)
USP Fenbendazole Related Compound B RS (January 1, 2005)
USP Fludarabine RS (September 1, 2004)
USP Fluoxetine Related Compound C RS (July 1, 2004)
USP Ganciclovir Related Compound A RS (July 1, 2004)
USP Glucosamine Hydrochloride RS (July 1, 2004)
USP 2E,4E-Hexadienoic Acid Isobutylamide RS (November 1,

2004)
USP Homopolymer Polypropylene RS (January 1, 2005)
USP Isoflurane Related Compound A RS (September 1, 2004)
USP Isoflurane Related Compound B RS (September 1, 2004)
USP Lamivudine RS (July 1, 2004)
USP Lamivudine Resolution Mixture A RS (November 1, 2004)
USP Leuprolide Acetate RS (January 1, 2005)
USP Linoleoyl Polyoxylglycerides RS (January 1, 2005)
USP Loratadine RS (September 1, 2004)
USPMedroxyprogesterone Acetate Related Compound A RS (No-

vember 1, 2004)
USP Methylphenidate Hydrochloride Erythro Isomer Solution CII

RS (November 1, 2004)
USP Metoprolol Related Compound A RS (July 1, 2004)
USP Metoprolol Related Compound B RS (September 1, 2004)
USP Metoprolol Related Compound C RS (September 1, 2004)
USP Metoprolol Related Compound D RS (September 1, 2004)
USP Metoprolol Succinate RS (November 1, 2004)
USP Mitoxantrone System Suitability Mixture RS (November 1,

2004)
USP Naratriptan Hydrochloride RS (November 1, 2004)
USP Nevirapine Hemihydrate RS (January 1, 2005)
USP Nevirapine Related Compound A RS (January 1, 2005)
USP Nevirapine Related Compound B RS (January 1, 2005)
USP Oxybutynin Related Compound B RS (January 1, 2005)
USP Oxybutynin Related Compound C RS (January 1, 2005)
USP Oleoyl Polyoxylglycerides RS (January 1, 2005)
USP Phenytoin Related Compound B RS (July 1, 2004)
USP Potassium Bicarbonate RS (January 1, 2005)
USP Residual Solvent Class 1—Benzene RS (November 1, 2004)
USP Residual Solvent Class 1—1,2 Dichloroethane RS (Novem-

ber 1, 2004)

USP Residual Solvent Class 1—1,2 Dichloroethene RS (Novem-
ber 1, 2004)

USP Residual Solvent Class 1—Carbon Tetrachloride RS (Novem-
ber 1, 2004)

USP Residual Solvent Class 1—1,1,1-Trichloroethane RS (No-
vember 1, 2004)

USP Residual Solvent Class 2—Chlorobenzene RS (January 1,
2005)

USP Residual Solvent Class 2—1,4-Dioxane RS (January 1, 2005)
USP Residual Solvent Class 2—Methanol RS (January 1, 2005)
USP Residual Solvent Class 2—Methylene Chloride RS (January

1, 2005)
USP Residual Solvent Class 2—Tetrahydrofuran RS (January 1,

2005)
USP Residual Solvent Class 2—Toluene RS (January 1, 2005)
USP Residual Solvent Class 2—Xylenes RS (January 1, 2005)
USP Residual Solvent Mixture—Class 1 RS (November 1, 2004)
USP Rimantidine Hydrochloride RS (July 1, 2004)
USP Scopoletin RS (July 1, 2004)
USP Sotalol Hydrochloride RS (July 1, 2004)
USP Tiamulin Fumarate RS (July 1, 2004)
USP Tiamulin Related Compound A RS (July 1, 2004)
USP Valsartan RS (November 1, 2004)
USP Vecuronium Bromide RS (September 1, 2004)

The official dates of anyUSP 27 or NF 22 standards, tests,

or assays requiring the use of the following new USP Ref-

erence Standards are postponed until further notice pending

availability of the respective Reference Standards.

USP Alteplase RS
USP Amiloxate RS
USP Bupropion Hydrochloride Related Compound A RS
USP Bupropion Hydrochloride Related Compound B RS
USP Bupropion Hydrochloride Related Compound C RS
USP Bupropion Hydrochloride Related Compound D RS
USP Bupropion Hydrochloride Related Compound E RS
USP Bupropion Hydrochloride Related Compound F RS
USP Cinoxate RS
USP Decoquinate RS
USP Diethylstilbestrol Diphosphate RS
USP Enalapril Related Compound B RS
USP Enzacamene RS
USP Fludeoxyglucose RS
USP Ginseng Extract RS
USP Gonadorelin Hydrochloride RS
USP Hypericin RS
USP Lactase RS
USP Menotropins RS
USP Methyldopa–Glucose Reaction Product RS
USP Mibolerone RS
USP Narasin RS
USP Ondansetron Related Compound B RS
USP Potassium Perchlorate RS
USP Pyrethrum Extract RS
USP Sargramostim RS
USP Sulisobenzone RS
USP Terbutaline Related Compound A RS
USP D8-tetrahydrocannabinol RS
USP D9-tetrahydrocannabinol RS
USP Thiacetarsamide RS
USP Tilmicosin RS
USP Tinidazole Related Compound B RS
USP Trenbolone RS
USP Trenbolone Acetate RS
USP Powdered Valerian RS
USP Vasopressin RS
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MONOGRAPHS (USP)

Acyclovir

Change to read:

Assay and limit for guanine—

Mobile phase—Prepare a filtered and degassed solution of gla-
cial acetic acid in water (1 in 1000). Make adjustments if necessary
(see System Suitability under Chromatography h621i).

.System suitability solution 1—Dissolve accurately weighed
quantities of USP Acyclovir RS and guanine in 0.1N sodium hy-
droxide, and dilute quantitatively, and stepwise if necessary, with
water to obtain a solution having known concentrations of about
0.1 mg of each per mL.
System suitability solution 2—Dissolve an accurately weighed

quantity of guanine in 0.1N sodium hydroxide, and dilute quanti-
tatively, and stepwise if necessary, with water to obtain a solution
having a known concentration of about 0.7 mg per mL..4
Guanine standard preparation—Transfer about 8.75 mg of gua-

nine, accurately weighed, to a 500-mL volumetric flask. Dissolve
in 50 mL of 0.1N sodium hydroxide, dilute with water to volume,
and mix. .Transfer 2.0 mL of this solution to a 50-mL volumetric
flask, dilute with 0.01N sodium hydroxide to volume, and mix to
obtain a solution having a known concentration of about 0.7 mg per
mL..4
Standard preparation—Dissolve about 25 mg of USPAcyclovir

RS, accurately weighed, in 5 mL of 0.1N sodium hydroxide in a
50-mL volumetric flask, dilute with water to volume, and mix.
Transfer 10.0 mL of this solution .

.4 to a 50-mL volumetric flask,
dilute with 0.01N sodium hydroxide to volume, and mix to obtain
a solution having .a known concentration of about 0.1 mg of USP
Acyclovir RS per mL..4
Assay preparation—Dissolve about 100 mg of Acyclovir, ac-

curately weighed, in 20 mL of 0.1N sodium hydroxide in a 200-
mL volumetric flask, dilute with water to volume, and mix. Trans-
fer 10.0 mL of this solution to a 50-mL volumetric flask, dilute
with 0.01N sodium hydroxide to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.2-mm 6 30-cm column that contains packing L1. The flow rate
is about 3 mL per minute. Chromatograph .System suitability solu-
tion 1,.4 and record the peak responses as directed for Procedure:
the resolution, R, between acyclovir and guanine is not less than
2.0; the tailing factor for the analyte peak is not more than 2;
and the relative standard deviation for replicate injections .for
the acyclovir peak.4 is not more than 2.0%. .Chromatograph Sys-
tem suitability solution 2, and record the peak responses as directed
for Procedure: the relative standard deviation for replicate injec-
tions is not more than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation,.Guanine standard preparation,.4 and
the Assay preparation into the chromatograph, record the chro-
matograms, and measure the responses for all the peaks. Calculate
the quantity, in mg, of guanine in the portion of Acyclovir taken by
the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of guanine in the
.Guanine standard preparation;.4 and rU and rS are the peak re-
sponses due to guanine in the Assay preparation and the .Guanine
standard preparation,.4 respectively: not more than 0.7% of gua-

nine is found. Calculate the quantity, in mg, of C8H11N5O3 in the
portion of Acyclovir taken by the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses due to acyclovir in the Assay preparation and the Standard
preparation, respectively.

Acyclovir Capsules

Change to read:

Assay—

Mobile phase—Prepare a filtered and degassed solution of
0.02M acetic acid. Make adjustments if necessary (see System
Suitability under Chromatography h621i).

.System suitability preparation 1—Dissolve accurately weighed
quantities of USP Acyclovir RS and guanine in 0.1N sodium hy-
droxide, and dilute quantitatively, and stepwise if necessary, with
water to obtain a solution having a known concentration of about
0.1 mg of each per mL.
System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1N sodium hydroxide, and dilute
quantitatively, and stepwise if necessary, with water to obtain a
solution having a known concentration of about 2.0 mg per mL..4
Standard preparation—Dissolve an accurately weighed quantity

of USP Acyclovir RS .
.4 in 0.1N sodium hydroxide, and dilute

quantitatively, and stepwise if necessary, with water to obtain a
solution having a known concentration of about 0.1 mg per mL. ..4
Assay preparation—Remove, as completely as possible, the

contents of not fewer than 10 Capsules. Transfer an accurately
weighed portion of the powder, equivalent to about 10 mg of acy-
clovir, to a 100-mL volumetric flask, dissolve in 10 mL of 0.1N
sodium hydroxide, dilute with water to volume, mix, and filter.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.2-mm 6 25-cm column that contains packing L1. The flow rate
is about 1.5 mL per minute. Chromatograph .System suitability
preparation 1,.4 and record the peak responses .for acyclovir.4
as directed for Procedure: the relative retention times are about
0.6 for guanine and 1.0 for acyclovir; the resolution, R, between
guanine and acyclovir is not less than 2.0; and the relative standard
deviation for replicate injections .of acyclovir.4 is not more than
2.0%. .Chromatograph System suitability preparation 2, and re-
cord the peak responses as directed for Procedure: the relative
standard deviation for replicate injections is not more than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of acyclovir (C8H11N5O3)
in the portion of Capsules taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.
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Acyclovir for Injection

Change to read:

Chromatographic purity—

Solution A—Prepare a filtered and degassed mixture of 0.17M
acetic acid and methanol (125 : 8). Make adjustments if necessary
(see System Suitability under Chromatography h621i).
Solution B: methanol, filtered and degassed.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments to
either solution as necessary (see System Suitability under
Chromatography h621i).
System suitability solution—Dissolve suitable quantities of pur-

ine and USP Acyclovir RS in Solution A to obtain a solution con-
taining about 0.5 mg of each per mL.

~

Acyclovir standard solution—Dissolve an accurately weighed
quantity of USP Acyclovir RS in Solution A, and dilute quantita-
tively, and stepwise if necessary, with Solution A to obtain a solu-
tion having a known concentration of about 5 mg per mL.
Guanine solution—Dissolve about 25 mg of guanine, accurately

weighed, in 50 mL of 0.1N sodium hydroxide in a 500-mL volu-
metric flask, dilute with water to volume, and mix.

.Standard solution 1.4—Transfer 5.0 mL of Acyclovir standard
solution .

.4 to a 50-mL volumetric flask, dilute with Solution A to
volume, and mix.~USP27.Standard solution 2—Transfer 5.0 mL of Guanine solution to a
50-mL volumetric flask, dilute with Solution A to volume, and
mix..4
Test solution—Constitute and combine not fewer than 10 vials of

Acyclovir for Injection. Transfer an accurately measured quantity,
equivalent to about 100 mg of acyclovir, to a 200-mL volumetric
flask, dilute with Solution A to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is about 1 mL per minute. The chromatograph is programmed as
follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 100 0 equilibration
0–15 100 0 isocratic
15–45 100?65 0?35 linear gradient
45–46 65?100 35?0 linear gradient
46–56 100 0 re-equilibration

Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure: the resolution, R, between
purine and acyclovir is not less than 2.0. Chromatograph .Stan-
dard solution 1 and Standard solution 2,.4 and record the peak re-
sponses as directed for Procedure: the .typical.4 retention times
for guanine and acyclovir are about .5.8 minutes and 14 minutes,.4
respectively; and the relative standard deviation

~

of the acyclovir
peak area and the guanine peak area~USP27 for replicate injections is
not more than

~

1%.~USP27

Procedure—&Separately inject equal volumes&1S (USP27) (about
50 mL) of ~

the Standard solution and~USP27 the Test solution into
the chromatograph, record the chromatograms, and measure the
peak

~

area~USP27 responses.
~

Calculate the percentage of guanine
in the Acyclovir for Injection by the formula:

20,000(C/W)(rg /rsg),

in which C is the concentration, in mg per mL, of guanine in the
Standard solution; W is the total weight, in mg, of acyclovir in the
Test solution based on the label claim; rg is the peak response for
guanine, if present, in the Test solution; and rsg is the peak response
of guanine in the Standard solution: not more than 1.0% is

found.~USP27 Calculate the percentage of each
~

other~USP27 impu-
rity in the

~

~USP27 Acyclovir for Injection
~

~USP27 by the formula:

20,000(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard solution; W is the

~

total~USP27 weight,
~

in
mg,~USP27 of acyclovir

~

~USP27 in the Test solution
~

based on the
label claim;~USP27 ri is the peak response for each impurity; and rS
is the peak response of acyclovir in the Standard solution:

~

~USP27

not more than 0.15% for any peak having a relative retention time
of about

~

0.7 compared to the acyclovir peak~USP27 is found; not
more than 0.5% of any other individual impurity is found; and the
total of all other impurities is not more than 1.0%.

Change to read:

Assay—
Mobile phase—Prepare a filtered and degassed solution of

0.02M acetic acid. Make adjustments if necessary (see System
Suitability under Chromatography h621i).

.System suitability preparation 1—Dissolve accurately weighed
quantities of USP Acyclovir RS and guanine in 0.1N sodium hy-
droxide, and dilute quantitatively, and stepwise if necessary, with
0.1N sodium hydroxide to obtain a solution having known con-
centrations of about 0.1 mg of each per mL.

System suitability preparation 2—Dissolve an accurately
weighed quantity of guanine in 0.1N sodium hydroxide, and dilute
quantitatively, and stepwise if necessary, with 0.1N sodium hy-
droxide to obtain a solution having a known concentration of about
2.0 mg per mL..4

Standard preparation—Dissolve accurately weighed quantities
of USP Acyclovir RS .

.4 in 0.1N sodium hydroxide, and dilute
quantitatively, and stepwise if necessary, with 0.1N sodium hy-
droxide to obtain a solution having a known concentration of about
0.1 mg per mL. ..4

Assay preparation—Constitute, with water, 1 vial of Acyclovir
for Injection. Transfer an accurately weighed amount of this solu-
tion, equivalent to about 10 mg of acyclovir, to a 100-mL volu-
metric flask, and dilute with water to volume.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
4.2-mm 6 25-cm column that contains packing L1. The flow rate
is about 1.5 mL per minute. Chromatograph .System suitability
preparation 1,.4 and record the peak responses .for acyclovir.4
as directed for Procedure: the relative retention times are about
0.6 for guanine and 1.0 for acyclovir; the resolution, R, between
guanine and acyclovir is not less than 2.0; and the relative standard
deviation for replicate injections .for the acyclovir peak.4 is not
more than 2.0%. .Chromatograph System suitability preparation
2, and record the peak responses as directed for Procedure: the re-
lative standard deviation for replicate injections is not more than
2.0%..4

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of acyclovir (C8H11N5O3)
in the portion of Acyclovir for Injection taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.
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Acyclovir Ointment

Change to read:

Assay—

Mobile phase—Prepare a filtered and degassed solution of
0.02M acetic acid. Make adjustments if necessary (see System
Suitability under Chromatography h621i).
Standard preparation—Dissolve accurately weighed quantities

of USP Acyclovir RS .
.4 in 0.1N sodium hydroxide, and dilute

quantitatively, and stepwise if necessary, with 0.1 N sodium hy-
droxide to obtain a solution having known concentrations of about
0.1 mg per mL. ..4.System suitability preparation 1—Dissolve accurately weighed
quantities of USP Acyclovir RS and guanine in 0.1N sodium hy-
droxide, and dilute quantitatively, and stepwise if necessary, with
0.1N sodium hydroxide to obtain a solution having known con-
centration of about 0.1 mg of each per mL.
System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1N sodium hydroxide, and dilute
quantitatively, and stepwise if necessary, with 0.1 N sodium hy-
droxide to obtain a solution having a known concentration of about
2.0 mg per mL..4
Assay preparation—Transfer an accurately weighed quantity of

Ointment, equivalent to about 10 mg of acyclovir, to a 100-mL
volumetric flask, dissolve in and dilute with 0.1N sodium hydrox-
ide to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is about 3 mL per minute. Chromatograph .System suitability prep-
aration 1,.4 and record the peak responses as directed for Proce-
dure: the relative retention times are about 0.6 for guanine and 1.0
for acyclovir; the resolution, R, between guanine and acyclovir is
not less than 2.0; and the relative standard deviation for replicate
injections .for acyclovir.4 is not more than 2.0%. .Chromatograph
System suitability preparation 2, and record the peak responses as
directed for Procedure: the relative standard deviation for replicate
injections is not more than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of acyclovir (C8H11N5O3)
in the portion of Ointment taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.

Acyclovir Oral Suspension

Change to read:

Assay—

Mobile phase—Prepare a filtered and degassed solution of
0.02M acetic acid. Make adjustments if necessary (see System
Suitability under Chromatography h621i).

Standard preparation—Dissolve .an accurately weighed quan-
tity of USP Acyclovir RS.4 in 0.1N sodium hydroxide, and dilute
quantitatively, and stepwise if necessary, with 0.1 N sodium hy-
droxide to obtain a solution having .a known concentration of
0.1 mg per mL.
System suitability preparation 1—Dissolve accurately weighed

quantities of USP Acyclovir RS and guanine in 0.1N sodium hy-
droxide, and dilute quantitatively, and stepwise if necessary, with
0.1N sodium hydroxide to obtain a solution having known con-
centrations of about 0.1 mg of each per mL.
System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1N sodium hydroxide, and dilute
quantitatively, and stepwise if necessary, with 0.1 N sodium hy-
droxide to obtain a solution having a known concentration of about
2.0 mg per mL..4
Assay preparation—Transfer an accurately measured quantity of

well-shaken Oral Suspension, equivalent to about 200 mg of acy-
clovir, to a 200-mL volumetric flask, add 100 mL of 0.1N sodium
hydroxide, shake by mechanical means for 15 minutes, and soni-
cate, if necessary, to dissolve the Oral Suspension completely. Di-
lute with 0.1N sodium hydroxide to volume, and mix. Transfer
10.0 mL of the solution to a 100-mL volumetric flask, dilute with
water to volume, mix, and filter.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is about 3 mL per minute. Chromatograph .System suitability prep-
aration 1,.4 and record the peak responses as directed for Proce-
dure: the relative retention times are about 0.6 for guanine and 1.0
for acyclovir; the resolution, R, between guanine and acyclovir is
not less than 2.0; and the relative standard deviation for replicate
injections .for the acyclovir.4 is not more than 2.0%. .Chromat-
ograph System suitability preparation 2, and record the peak re-
sponses as directed for Procedure: the relative standard deviation
for replicate injections is not more than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of acyclovir (C8H11N5O3)
in the portion of Oral Suspension taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.

Acyclovir Tablets

Change to read:

Assay—

Mobile phase—Prepare a filtered and degassed solution of
0.02M acetic acid. Make adjustments if necessary (see System
Suitability under Chromatography h621i).

.System suitability preparation 1—Dissolve accurately weighed
quantities of USP Acyclovir RS and guanine in 0.1N sodium hy-
droxide, and dilute quantitatively, and stepwise if necessary, with
water to obtain a solution having a known concentration of about
0.1 mg of each per mL.
System suitability preparation 2—Dissolve an accurately

weighed quantity of guanine in 0.1N sodium hydroxide, and dilute
quantitatively, and stepwise if necessary, with water to obtain a
solution having a known concentration of about 2.0 mg per mL..4
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Standard preparation—Dissolve an accurately weighed .quan-
tity.4 of USPAcyclovir RS

.
.4 in 0.1N sodium hydroxide, and di-

lute quantitatively, and stepwise if necessary, with water to obtain a
solution having a known .concentration.4 of about 0.1 mg per mL.
.
.4
Assay preparation—Weigh and finely powder not fewer than 10

Tablets. Transfer an accurately weighed quantity of powder,
equivalent to about 10 mg of acyclovir, to a 100-mL volumetric
flask, dissolve in 10 mL of 0.1N sodium hydroxide, dilute with
water to volume, mix, and filter.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The column
temperature is maintained at 408. The flow rate is about 1.5 mL per
minute. Chromatograph .System suitability preparation 1,.4 and
record the peak responses .for acyclovir.4 as directed for Proce-
dure: the relative retention times are about 0.6 for guanine and
1.0 for acyclovir; the resolution, R, between guanine and acyclovir
is not less than 2.0; and the relative standard deviation for replicate
injections .for the acyclovir peak.4 is not more than 2.0%. .Chro-
matograph System suitability preparation 2, and record the peak
responses as directed for Procedure: the relative standard deviation
for replicate injections is not more than 2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of acyclovir (C8H11N5O3)
in the portion of Tablets taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.

Alendronic Acid Tablets
.
(Title for this new monograph—to become official July 1,

2006).4

Methionine C 11 Injection

Delete the following:

Change to read:

» Methionine C 11 Injection is a sterile isotonic solu-
tion, suitable for intravenous administration of
.L[11C]methionine,.4 in which a portion of the mole-
cules are labeled with radioactive 11C. It contains not
less than 90.0 percent and not more than 110.0 percent
of the labeled amount of 11C expressed in MBq (or in
mCi) at the time indicated in the labeling. It may con-
tain preservatives and stabilizers.

Cellaburate
.
(Title for this new monograph—to become official January 1,

2010).4
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NOTICE OF POSTPONEMENT

The following revisions to the Doxorubicin Hydrochloride monograph, which
were published in the First Supplement to USP 27–NF 22 and originally meant
to become official on April 1, 2004, have been postponed indefinitely. This post-
ponement is to provide additional time to further evaluate the use of amorphous
doxorubicin hydrochloride.

The Pharmaceutical Analysis 7 Expert Committee is presently reviewing com-
ments received concerning these items. The USP intends to publish, if necessary,
another proposed revision in a future issue of Pharmacopeial Forum for further
public review and comment. The USP proposes going forward to official text for
these revisions after the public comments have been considered.

Doxorubicin Hydrochloride

Change to read:

Packaging and storage—Preserve in tight containers, .and store
at controlled room temperature, except where it is labeled as amor-
phous, in which case it should be stored in the freezer..4

.(Postponed indefinitely).4

Add the following:

.Labeling—The amorphous form is so labeled..4
.(Postponed indefinitely).4

Change to read:

Crystallinity h695i: meets the requirements, .except that where
it is labeled as amorphous, most of the particles do not exhibit bi-
refringence and extinction positions..4

.(Postponed indefnitely).4
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NOTICE OF POSTPONEMENT

The following revisions to the Hydrocodone Bitartrate monograph, which were
published in the First Supplement to USP 27–NF 22 and originally meant to be-
come official on April 1, 2004, have been postponed indefinitely. The USP has
postponed the official date for Ordinary impurities, Related compounds, and the
Assay. This postponement is to accommodate the approved products on the market
that cannot meet the requirement and is intended to provide sufficient time to eval-
uate different proposals via the regular revision process.

Hydrocodone Bitartrate

Delete the following:

.Ordinary impurities h466i—
Test solution: a mixture of methanol and water (1 : 1).
Standard solution: a mixture of methanol and water (1 : 1).
Eluant: a mixture of hexanes, acetone, methanol, and ammo-

nium hydroxide (60 : 40 : 20 : 1.5).
Visualization: 3, followed by overspraying with hydrogen per-

oxide TS. [NOTE—Cover the thin-layer chromatographic plate with
a glass plate to slow fading of the spots. Exclude the origin spot, if
present, from the determination of the total impurities.].4

.(Postponed indefinitely).4

Add the following:

.Related compounds—[NOTE—For the test for Related
compounds and in the Assay, dry both USP Hydrocodone Bitar-
trate RS and USP Dihydrocodeine Bitartrate RS under vacuum at
1058 for 2 hours. Immediately transfer the dried materials to a de-
siccator containing phosphorus pentoxide. Immediately weigh
each dried material.]
Solution A, Solution B, Mobile phase, and Chromatographic

system—Proceed as directed in the Assay.
Test solution—Use the Assay preparation.
System suitability solution—Combine about 1.5 mg of USP Di-

hydrocodeine Bitartrate RS and 1.0 mL of the Standard prepara-
tion prepared for the Assay in a 200-mL volumetric flask. Dilute
with Solution A to volume, and mix.
Chromatographic system (see Chromatography h621i)—Pro-

ceed as directed in the Assay. Chromatograph the System suitability
solution, and record the peak responses as directed for Procedure:
the relative retention times are about 0.89 for dihydrocodeine and
1.0 for hydrocodone; and the relative standard deviation for rep-
licate injections is not more than 2.0%.
Procedure—Inject equal volumes (about 20 mL) of the Test solu-

tion and the System suitability solution into the chromatograph, re-
cord the chromatograms, and measure the peak responses.

Calculate the percentage of dihydrocodeine bitartrate and any un-
known impurities in the portion of Hydrocodone Bitartrate taken
by the formula:

10,000(C/W)F(rU / rS),

in which C is the concentration, in mg per mL, of USP Hydroco-
done Bitartrate RS in the System suitability solution; W is the quan-
tity, in mg, of Hydrocodone Bitartrate taken to prepare the Test
solution; F is the relative response factor and is equal to the values
given in the following table; rU is the individual peak response of
each impurity in the test solution; and rS is the response of hydro-
codone bitartrate in the System suitability solution: not more than
0.5% of any individual impurity is found, and not more than 2.0%
of total impurities is found.

Hydrocodone Bitartrate
and

Related Compounds
Relative

Retention Time

Relative
Response
Factor

dihydrocodeine bitartrate 0.89 0.81
hydrocodone diol
bitartrate

0.92 0.76

hydrocodone bitartrate 1.00 1.00
dihydrothebainone
bitartrate

1.03

hydrocodone aldol dimer
bitartrate

1.10 0.96

7-cyclohexenyl hydroco-
done bitartrate

1.50 1.00

benzophenone 1.79
other impurities — 1.0

.4
.(Postponed indefinitely).4

Change to read:

Assay—.[NOTE—See the Note in the test for Related compounds
before performing the Assay.]

Solution A—Dissolve 5.75 g of monobasic ammonium phos-
phate in about 900 mL of water in a 1000-mL volumetric flask,
adjust with phosphoric acid to a pH of 3.0+ 0.1, dilute with
methanol to volume, and mix.

Solution B—Prepare a filtered and degassed mixture of methanol
and water (80 : 20).
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NOTICE OF POSTPONEMENT (continued)

Mobile phase—Use variable mixtures of Solution A and Solution
B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard preparation—Dissolve an accurately weighed quantity

of USP Hydrocodone Bitartrate RS in Solution A to obtain a solu-
tion having a known concentration of about 1.5 mg per mL.
Assay preparation—Transfer an accurately weighed quantity of

previously dried Hydrocodone Bitartrate, equivalent to about 150
mg of hydrocodone bitartrate, to a 100-mL volumetric flask, dis-
solve in and dilute with Solution A to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 280-nm detector and a
4.6-mm6 25-cm column that contains 5-mm packing L7. The col-
umn temperature is maintained at 608. The flow rate is about 1.2
mL per minute. The chromatograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 100 0 equilibrium
0–6 100 0 isocratic
6–30 100?0 0?100 linear gradient
30–31 0?100 100?0 linear gradient

Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the tailing factor is not more
than 1.0; and the relative standard deviation for replicate injections
is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of hydrocodone bitartrate
(C18H21NO3 �C4H6O6) in the portion of Hydrocodone Bitartrate tak-
en by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Hydroco-
done Bitartrate RS in the Standard preparation; and rU and rS are
the peak responses obtained from the Assay preparation and the
Standard preparation, respectively..4

.(Postponed indefinitely).4
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Paroxetine Tablets
.
(Title for this new monograph—to become official February 1,

2006).4

GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

h11i USP REFERENCE
STANDARDS

Change to read:

USP Betamethasone Valerate RS—.Do not dry..4 Keep con-
tainer tightly closed.

Change to read:

USP Bethanechol Chloride RS—Dry portion at 1058 for 2 hours
before using. Keep container tightly closed. .The dried material is
hygroscopic. After drying, immediately transfer the material to a
desiccator..4

Change to read:

USP Cyclomethicone 5 RS—.Do not dry. After opening ampul,
store the material in a tightly closed container..4

Change to read:

USP Cyclopentolate Hydrochloride RS—Dry portion at 1058 for
4 hours before using. .Use solutions immediately after preparation.
Keep container tightly closed. Store in a refrigerator..4

Change to read:

USP Denatonium Benzoate RS—.This material is the anhydrous
form of denatonium benzoate..4 Dry portion at 1058 for 2 hours
before using. Keep container tightly closed.

Change to read:

USP Desacetyl Diltiazem Hydrochloride RS (C20H24N2O3S �HCl
408.95)—.Do not dry..4 Keep container tightly closed. Protect

from light.

Change to read:

USP Emedastine .Difumarate.4 RS—
~

Dry portion at 1058 for 3
hours before using. Keep container tightly closed.~USP27

Change to read:

USP 4-Formylbenzenesulfonamide RS—.(NAME CHANGE) See
USP Mafenide Related Compound A RS..4

Add the following:

.USP Homopolymer Polypropylene RS—Exercise care in hand-
ling and storage to avoid scratching surface of strips. Prepare sam-
ples as directed in the respective USP General Test Chapter..4

Add the following:

.USP Mafenide Related Compound A RS [4-formylbenzenesul-
fonamide] C7H7NO3S 185.20—Dry portion in vacuum at 608
for 4 hours before using. Keep container tightly closed. Protect
from light..4

Change to read:

USP Nitrofurfural Diacetate RS (C9H9NO7 243.17)—.Do
not dry..4 Keep container tightly closed. .Protect from light..4

Change to read:

USP Pilocarpine Hydrochloride RS—Dry portion at 1058 for 2
hours before using. Keep container tightly closed. Protect from
light. .Store in a refrigerator..4

Change to read:

USP Spectinomycin Hydrochloride RS—.This is the pentahy-
drate form of spectinomycin hydrochloride..4 Do not dry before
using. Keep container tightly closed. Protect from light. Store in
a .refrigerator..4

Change to read:

USP Vanillin Melting Point RS—.Do not dry..4 When melted by
the USP capillary tube method, Class Ia in the general chapter
Melting Range or Temperature h741i, the observed range falls
within the indicated acceptance range. Keep container tightly clos-
ed and protected from light.
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GENERAL CHAPTERS

General Information

h1196i PHARMACOPEIAL
HARMONIZATION

Change to read:

PDG WORKING PROCEDURES

General

Harmonization may be carried out retrospectively for existing
monographs or chapters or prospectively for new monographs or
chapters.
The three pharmacopeias have a commitment to respect the

agreed working procedures and the associated time deadlines as
an essential part of the harmonization procedure.
Harmonization of pharmacopeial documents in the PDG occurs

based on decisions of the expert bodies of each pharmacopeia. The
PDG works transparently in many ways, but principally through
the public notice and comment procedures of each pharmacopeia.
Where necessary, meetings of experts are held to identify poten-

tial solutions to difficult problems.
The specific stages of the PDG process involved in harmoniza-

tion are described below.

Stage 1: Identification

On the basis of an inquiry among its users, the PDG identifies
subjects to be harmonized among PDG pharmacopeias and nomi-
nates a coordinating pharmacopeia for each subject.
The PDG distributes the work by consensus among the three

pharmacopeias and strives for a balance in the distribution of as-
signments to coordinating pharmacopeias.

Stage 2: Investigation

For a subject to be harmonized retrospectively, the coordinating
pharmacopeia collects the information on the existing specifica-
tions in the three pharmacopeias, on the grades of products mar-
keted, and on the potential analytical procedures.
The coordinating pharmacopeia prepares a draft monograph or

chapter, accompanied by a report giving the rationale for the pro-
posal with validation data.
Stage 2 ends with the proposal draft, which is mentioned in this

procedure as a Stage 3 draft. The Stage 3 draft, accompanied by
supporting comments or data that explain the reasons for each test
procedure or limit proposed, is sent by the coordinating pharmaco-
peia to the secretariats of the other two PDG pharmacopeias.

Stage 3: Proposal for Expert Committee Review

The three pharmacopeias forward the Stage 3 draft to their ex-
pert committee (through meetings or consultation by correspon-
dence).
Comments by the experts resulting from this preliminary survey

are sent to their respective pharmacopeial secretariat, preferably
within 2 months. However, the comment period should not exceed
4 months. Within 2 months of receipt of the comments, the phar-
macopeial secretariat should consolidate the comments and for-
ward them to the coordinating pharmacopeia.
The coordinating pharmacopeia reviews the comments received

and prepares a harmonized document (Stage 4 draft) accompanied
by a commentary discussing comments received regarding the pre-
vious text and providing reasons for action taken in response to
those comments.
The Stage 4 draft, as far as possible written in global style—a

style easily understood by a variety of readers—together with the
commentary, are sent to the secretariats of the other pharmacopeias
(end of Stage 3).

Stage 4: Official Inquiry

The Stage 4 draft and the commentary are published in the revi-
sion document of each pharmacopeia in a section entitled Interna-
tional Harmonization. The draft is published in its entirety.
The corresponding secretariats may have to add information es-

sential to the understanding of the implementation of the texts (e.g.,
the addition of the description of an analytical procedure or of re-
agents that do not exist in the pharmacopeia) and a translation is
added by the European and Japanese Pharmacopoeias. The style
may be adapted to that of the pharmacopeia concerned or global
style may be used. .A pharmacopeia can add additional text, either
to amplify some of the requirements with additional information or
because national requirements and compendial policy dictate that
the addition is necessary. However, these must be a clear indication
that this additional information is not part of the harmonized docu-
ment. This will avoid additional text being included after the har-
monization process is completed, but will allow interested parties
to review a complete text..4The three pharmacopeias endeavor to
publish the drafts simultaneously or as close together as possible.
Comments regarding this draft are sent by readers of the revision

document to their respective pharmacopeial secretariat, preferably
within 4 months, and at most within 6 months of its publication.
Each pharmacopeia analyzes the comments received and sub-

mits its consolidated comments to the coordinating pharmacopeia
within 2 months of the end of the review/comment period.
The coordinating pharmacopeia reviews the comments received

and prepares a draft harmonized document (Stage 5A draft), ac-
companied by a commentary discussing comments received re-
garding the previous text and providing reasons for action taken
in response to those comments.
The Stage 5A draft together with the commentary is sent to the

secretariats of the other two PDG pharmacopeias.

Stage 5. Consensus

5A. PROVISIONAL

The Stage 5A draft is reviewed and commented on by the other
two PDG pharmacopeias within 4 months of receipt. The three
pharmacopeias shall do their utmost to reach full agreement at this
stage to obtain a final consensus document.
If a consensus has not been reached, the coordinating pharma-

copeia prepares a revised version (Stage 5A/2), taking relevant,
substantiated comments on the Stage 5A document from the two
other pharmacopeias into consideration. The revised document
(Stage 5A/2), together with the commentary, are sent to the secre-
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tariats of the other two PDG pharmacopeias. The revised document
is reviewed and commented on by the other two PDG pharmaco-
peias, preferably within 2 months of receipt. This review/comment
and revision process of the 5A document is repeated (Stage 5A/n)
until the three PDG pharmacopeias reach a consensus or until the
coordinating pharmacopeia considers that harmonization by attri-
bute should be applied.
If the coordinating pharmacopeia considers certain attributes in

the monograph or provisions in a general chapter (especially for
retroactive harmonization) are such that it will not be possible to
harmonize within a reasonable time period, harmonization by attri-
bute will be applied. If harmonization by attribute is applied, a spe-
cial cover page (see the table in the Appendix) indicating
harmonization is included with the draft. The text contains .har-
monized attributes and provisions, and.4 nonharmonized and local
attributes are not included..The nonharmonized attributes are
clearly indicated in the text as such..4 The table is prepared as fol-
lows: if three pharmacopeias agree on the attribute, there will be a
(+) in all columns; if two pharmacopeias agree that the attribute
should be included and have agreed on the method and limit, there
will be a (+) in the column for those two pharmacopeias, and a (–)
in the column for the pharmacopeia that will not stipulate the test.
For nonharmonized or local requirements, if three pharmaco-

peias agree that the attribute should be included, but have not come
to agreement on the method and/or limit: state attribute under
‘‘nonharmonized attributes.’’ If only one pharmacopeia will in-
clude an attribute: state under ‘‘local requirement.’’
If the Stage 5A draft is substantially different from the Stage 4

draft, the PDG may decide that it should be published again in the
revision documents; the draft then reverts technically to Stage 4,
revised.

5B. DRAFT SIGN-OFF

When .
.4 agreement is reached, the 5B draft is sent by the co-

ordinating pharmacopeia to the other pharmacopeias no later than 4
weeks before a PDG meeting for final confirmation. The document
is then presented for sign-off at the PDG meeting..This document
includes nonharmonized attributes clearly marked as such..4

Stage 6: .Regional Adoption and Implementation

NOTE—The last two stages of the implementation of the ‘‘har-
monized’’ chapters and monographs take place independently ac-
cording to the procedures established by each pharmacopeial
organization.

6A. REGIONAL ADOPTION.4

The document is submitted for adoption to the organization re-
sponsible for each pharmacopeia. Each pharmacopeia incorporates
the harmonized draft according to its own procedures. .Stylistic
and editorial differences may occur..4
Adopted texts are published by the three pharmacopeias in their

supplements, or where applicable, in a new edition.
If necessary, the Stage 5B draft may be adopted with some

amendments (local requirements) corresponding to a general pol-
icy in the national or regional (European) area. If a pharmacopeia
includes a local attribute after the sign-off of a text, it will inform
the PDG. .It is, however, preferred to include the nonharmonized
text in Stage 5B as an alert to the other pharmacopeias that there
will be some differences in text in the final document..4
Users of the pharmacopeias are appropriately informed of the

harmonization status of monographs and general chapters. In the
European Pharmacopoeia (EP) andUSP–NF, for general chapters,

this is done via a preliminary paragraph. For the Japanese Phar-
macopoeia (JP), a notification is made by the MHLW, and infor-
mation is given in a general chapter.

.
6B. IMPLEMENTATION.4

The pharmacopeias will inform each other of the date of imple-
mentation in their particular region.

The date of implementation of a harmonized document varies in
the three PDG regions depending on their legal requirements, need
of translation, and publication schedules. Each pharmacopeia gen-
erally allows some period of time after publication for implemen-
tation to allow manufacturers and other users to achieve
conformity. Harmonization is not achieved until the text becomes
official in all three pharmacopeias.

.Stage 7: Inter-Regional Implementation

When a harmonized text has become official in all three pharma-
copeias, EP and USP publish a statement indicating the harmoni-
zation status of the text; JP publishes a statement to the same effect
at Stage 6B. These statements are intended to promote regulatory
acceptance of interchangeability of harmonized monographs and
general chapters..4

Revision

The procedure for the revision of harmonized monographs and
chapters is as follows.

The pharmacopeias participating in the PDG have agreed not to
revise unilaterally any harmonized document (monograph or chap-
ter) after sign-off or after publication.

A pharmacopeia requesting the revision of a monograph or
chapter shall apply the following criteria for justification of the re-
vision:

— Public health and safety reasons.
— Insufficient supply of pharmacopeial-quality product on the

market.
— Specified analytical reagents or equipment are not available.
— New methods of preparation of products or reagents are not

covered by the current monograph.
— Analytical procedures can be replaced by more appropriate,

accurate, or precise procedures.
The PDG as a whole has to agree to initiate the revision. A co-

ordinating pharmacopeia will be nominated. The coordinating
pharmacopeia will prepare a Stage 3 draft, based on the validation
of data provided by the pharmacopeia requesting the revision.

The PDG Working Procedures will then be followed. The revi-
sions of a sign-off document prepared for this or other reasons are
indicated as revision 1, 2, 3, etc.

In case of health and safety issues, and whenever agreed to by
the PDG, an accelerated procedure shall be applied (shortening
and/or eliminating stages).

Discussion

Harmonization of general chapters and monographs benefits
manufacturers of pharmaceutical products intended for human
use, regulatory agencies, and ultimately, practitioners and patients.
Benefits are derived from (1) reduced development effort; (2) sim-
plification of regulatory filings; and (3) reduced release testing.

Pharmacopeial harmonization amplifies the work of the ICH,
particularly for Quality topics. While the PDG is not part of the
ICH, the PDG periodically provides updates to the ICH Steering
Committee, and in the past participated in a joint task force. This
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task force focused on harmonization of general chapters considered
important to the ICH harmonized document Specifications: Test
Procedures and Acceptance Criteria for New Drug Substances
and New Drug Products: Chemical Substances (Q6A). USP also
participates in the International Cooperation on Harmonization of
Technical Requirements for Registration of Veterinary Products
(VICH). As with the ICH, some of the quality guidelines devel-
oped in VICH depend upon harmonization of pharmacopeial gen-
eral chapters. A major difference between the PDG and ICH/
VICHs is that the ICH/VICH guidelines generally are applicable
only to ingredients and drug products not previously registered
in an ICH/VICH region or nation, whereas the PDG harmonization
applies to all marketed products in the applicable region or nation.
In the case of harmonization by attribute, nonharmonization or

divergence will be indicated in USP–NF and EP by the symbol^.
For these nonharmonized attributes, reliance upon the individual
pharmacopeia is required. A monograph or general chapter in
one PDG pharmacopeia may unilaterally include additional local
or national attributes that are not included in the corresponding text
of the other pharmacopeias. Such text is not considered by the PDG
to be a divergence from the PDG harmonized text.
As with other USP–NF revisions, draft harmonization texts are

published for comment in Pharmacopeial Forum. Final harmo-
nized official text inUSP–NF is presented in the latest edition, Sup-
plement, or Interim Revision Announcement. The current status of
all harmonization projects appears in Table 1 and Table 2. These
status tables will be updated in subsequent editions of USP–NF
and its Supplements.
In the U.S., cases of noncompliance and/or dispute are resolved

through performance of the official procedure in USP or NF. If the
procedure and its acceptance criteria are harmonized in the PDG,
then a manufacturer may follow the relevant compendial instruc-
tions in USP–NF, EP, or JP.

Table 1. Status of Harmonization—Excipient
Monographs

Excipient Name
Coordinating
Pharmacopeia

Harmonization
Stage

Alcohol EP 6
Benzyl Alcohol EP 6
Dehydrated Alcohol EP 6
Butylparaben EP .6.4
~

Calcium Carbonate USP 2~USP27

Calcium Disodium Edetate JP 5A2
Calcium Phosphate Dibasic
(and anhydrous)

JP .5B.4

Carboxymethylcellulose
Calcium

USP 6

Carboxymethylcellulose
Sodium

USP 4

~

Carmellose JP 2~USP27

Cellulose Acetate USP 6
Cellulose Acetate Phthalate USP 6
Microcrystalline Cellulose USP .6.4
Cellulose, Powdered USP .6.4
Citric Acid, Anhydrous EP 6
Citric Acid, Monohydrate EP 6
~

Copovidone JP 2~USP27

Croscarmellulose Sodium USP 6
Crospovidone EP 4
Ethylcellulose EP 6
Ethylparaben EP .6.4
~

Gelatin EP 2~USP27
~

Glucose EP 2~USP27

Glycerin USP 3
~

Glyceryl Monostearate USP 2~USP27

Hydroxyethyl Cellulose EP 4
Hydroxypropyl Cellulose USP 4

Table 1. Status of Harmonization—Excipient
Monographs (Continued)

Excipient Name
Coordinating
Pharmacopeia

Harmonization
Stage

Hydroxypropyl Cellulose,
Low Substituted

USP 4

Hydroxypropylmethyl
Cellulose

JP .6.4

Hydroxypropylmethyl
Cellulose Phthalate

USP .5A.4

Lactose, Anhydrous USP 6
Lactose, Monohydrate USP 6
Magnesium Stearate USP .4.4
~

Mannitol EP 2~USP27

Methylcellulose JP .6.4
Methylparaben EP .6.4
Petrolatum, White USP 4
Polyethylene Glycol USP 4
Polysorbate 80 EP 3
Povidone JP 5A
~

Propylene Glycol EP~USP27
.3.4

Propylparaben EP .6.4
Saccharin USP

~

6~USP27

Saccharin, Calcium USP
~

6~USP27

Saccharin, Sodium USP
~

6~USP27

Silicon Dioxide JP 4
Silicon Dioxide, Collodial JP 4
Sodium Chloride EP 6
~

Sodium Lauryl Sulfate USP 2~USP27

Sodium Starch Glycolate USP .6.4
Starch, Corn USP 6
Starch, Potato EP 6
~

Starch, Pregelatinized JP 2~USP27

Starch, Rice EP 4 .Revised.4
Starch, Wheat EP 6
Stearic Acid EP 4
Sucrose EP 3
Talc EP .6.4
Titanium Dioxide JP 5A2

Table 2. Status of Harmonization—General
Chapters

Chapter Title
Coordinating
Pharmacopeia

Harmonization
Stage

Amino Acid Determination USP 6
Bacterial Endotoxins JP 7
Bulk Density and Tapped
Density

EP 3

.Conductivity EP 2.4
Degree of Color of Liquids;
Clarity and Degree of
Opalescence of Liquids

EP 3

Density of Solids EP 3
Disintegration USP 4
Dissolution USP 4
Capillary Electrophoresis EP 6
Polyacrylamide Gel
Electrophoresis

EP 6

Extractable Volume of
Parenterals

EP 6

Flowability (Powder Flow) USP 4
Heavy Metals USP 3
Inhalation EP 3
Isoelectric Focusing EP 6
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Table 2. Status of Harmonization—General
Chapters (Continued)

Chapter Title
Coordinating
Pharmacopeia

Harmonization
Stage

Light Diffraction Measure of
Particle Size

EP 3

Microbial Contamination
.Tests for specified micro-
organisms

EP 4

Microbial Enumeration EP 4
Microbial Attributes EP 4.4

Optical Microscopy USP .5A.4
Particle Size Distribution
Estimation by Analytical
Sieving

USP .5A.4

Peptide Mapping USP 6
Porosimetry by Mercury
Intrusion

EP 3

Powder Fineness USP .5A.4
Protein Determination USP 6
Residue on Ignition
.(Revision 1).4

JP 6

Specific Surface Area EP .6.4
Sterility Tests EP 6
Tablet Friability USP 3
.Thermal Behavior of
Powders

EP 2.4

Uniformity of Content/Mass USP .5A2.4
X-Ray Diffraction—Solids EP 3

~Harmonized Monographs and Chapters

HARMONIZED CHAPTERS

h85i Bacterial Endotoxins Test—This chapter has been harmo-
nized by PDG and published in the European Pharmacopoeia and
in the Japanese Pharmacopoeia. Portions of the chapter that are
not harmonized with the other two pharmacopeias are marked by
the symbol^. Footnotes 1, 2, and 4 are in the USP while they are
not in the EP or JP. These footnotes give additional information,
such as the calculation of endotoxin limits for different classes of
products (Footnote 4) or reference USP chapters (Footnote 2).

The USP Endotoxin Reference Standard is harmonized with the
International Reference Standard for Endotoxin and the EP Endo-
toxin Reference Standard and indirectly harmonized with the JP
Endotoxin Reference Standard that is indexed to the International
Reference Standard. The result is that 1 USP Endotoxin Unit = 1
International Endotoxin Unit = 1 EP Endotoxin Unit.~USP27
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ERRATA

Following is a list of errata and corrections to USP 27–NF 22. The page number indicates where the item is found in USP 27–NF 22. If
necessary, this list will be updated with every issue of PF. This information will also be available as a cumulative table in the next available
Supplement and will appear in its corrected form in the next annual edition of USP–NF. Errata are considered to be items erroneously
published that have not received the approval of the Council of Experts and that do not reflect the official requirement. USP staff are
available to respond to questions regarding the accuracy of a particular requirement by calling 1-800-822-USPC.

Page Title Section Description

242 Bethanechol Chloride Related compounds Line 6 under Procedure: Change ‘‘2500C(F / W)(ri /
rS),’’ to: 25,000C(F /W)(ri / rS),

1235 Metrifonate Chromatographic purity Break subsection Solution B as follows: Change ‘‘Solu-
tion B—Use variable mixtures of. . .’’ to:
Solution B—Use acetonitrile.
Mobile phase—Use variable mixtures of . . .

1253 Mitoxantrone Injection Assay Lines 1–2: Change ‘‘Resolution solution,’’ to: System
suitability solution,

Supplement 1

3045 Bisoprolol Fumarate and
Hydrochlorothiazide Tablets

Dissolution Line 2 under Mobile phase: Change ‘‘(4 : 1)’’ to: (1 : 4)
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IN-PROCESS REVISION
This section contains proposals for adoption as official USP or NF standards (either proposed new standards or proposed

revisions of current USP or NF standards). These may be any of the following: (1) items that previously appeared under

Pharmacopeial Previews and are now formally proposed as revisions; (2) proposed revisions placed directly under In-Pro-

cess Revision; or (3) modifications of revisions previously proposed under In-Process Revision. Readers should review ma-

terial in this section and provide comments to the staff liaison (use the Staff Directory to find the contact information).

Information on how to comment is found in the Policies and Announcements section. It is important to send comments

promptly so that the Committee members can consider readers’ input as they are deciding whether to advance standards

to official status.

Briefings Each Proposal is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for
the revision. Other relevant information. (For example, if a chromatographic method is being proposed,
column specifications and retention times for compounds of interest.) Finally, the Committee designation
(see How to Use PF), the name of the scientific staff liaison who handled the particular issue, and the USP
tracking correspondence number, as shown in the example below:

(PA5: K. Russo) RTS—55678-1

Symbols Proposed revisions are shown with language proposed for deletion or replacement crossed off. New text (if any)

follows, and is enclosed in symbols and set off from the current official text by a paragraph break and by larger type, as shown

in the examples below:

.new text.

if slated for an Interim Revision Announcement to USP 27–NF 22 (IRA);

~

new text
~USP28

if slated for USP 28–NF 23; and

&new text&

if slated for a Supplement to USP–NF. The same symbols not set off by an extra paragraph break and enclosing text with no

increase in type size indicate recent revisions that are already official. Where the symbols appear together with no enclosed

text, such as . . or
&

& or
~

~
, it means that text has been deleted and no new text was proposed to replace it. In all revisions, the

closing symbol is accompanied by an identifier that indicates the particular IRA or Supplement or indicates the USP or NF as

the publication where the revision will appear if approved. For example, .2 indicates that the revision is proposed for the

Second Interim Revision Announcement, and &2S (USP 27) indicates that the proposed revision is slated for the Second Supple-

ment to USP 27, and
~USP28 and ~NF23 indicate that the revisions are proposed for USP 28 and NF 23, respectively.

Official Title Changes Where the specification ‘‘Monograph title change’’ is found, it indicates that the official title stated

after that specification will be substituted for the former title in the appropriate places throughout that monograph once this

revision becomes official.

In-P
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IN-PROCESS REVISION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1157
MONOGRAPHS (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1161

Acepromazine Maleate Injection (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1161
Acetaminophen Extended-Release Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1161
Albendazole Oral Suspension (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1163
Aminopentamide Sulfate (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1163
Aspartic Acid (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1163
Aspirin (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1164
Avobenzone (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1164
Benzoyl Peroxide Gel (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1165
Betamethasone Sodium Phosphate (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1166
Bismuth Subsalicylate Oral Suspension [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1166
Bismuth Subsalicylate Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1167
Caffeine (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1168
Calcitonin Salmon [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1169
Calcitonin Salmon Injection [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1177
Calcitonin Salmon Nasal Solution [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1178
Clarithromycin (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1179
Clarithromycin Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1182
Clarithromycin Extended-Release Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1183
Cyclophosphamide Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1186
Desflurane (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1187
Diethylstilbestrol Diphosphate Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1187
Dimenhydrinate Oral Solution (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1190
Dimenhydrinate Syrup (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1190
Dimenhydrinate Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1191
Ensulizole (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1191
Epinephrine Nasal Solution (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1192
Epinephryl Borate Ophthalmic Solution (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1192
Ergoloid Mesylates Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1193
Ergoloid Mesylates Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1194
Ergotamine Mesylates Sublingual Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1196
Ergotamine Tartrate Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1198
Ergotamine Tartrate Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1198
Ergotamine Tartrate Sublingual Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1199
Estradiol Transdermal System [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1201
Etodolac Extended-Release Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1203
Fenbendazole [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1205
Fexofenadine Hydrochloride [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1208
Cryopreserved Human Fibroblast-Derived Dermal Substitute [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1211
Human Fibroblast-Derived Temporary Skin Substitute [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1221
Flumazenil [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1223
Flurazepam Hydrochloride (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1229
Fluticasone Propionate [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1230
Fluvastatin Sodium [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1234
Fluvastatin Capsules [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1237
Fluvoxamine Maleate [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1240
Fluvoxamine Maleate Tablets [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1243
Gemcitabine for Injection (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1246
Gemfibrozil Capsules (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1246
Gemfibrozil Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1247
Glimepiride [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1247
Gonadorelin Acetate [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1250
Hydromorphone Hydrochloride (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1254
Isoflurane (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1255
Ketoconazole Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1256
Lidocaine Hydrochloride (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1256
Lidocaine Hydrochloride and Epinephrine Injection (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1257
Loratadine Oral Solution (Proposal for 6th IRA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1258
Mafenide Acetate (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1258
Mafenide Acetate for Topical Solution (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1259
Mefloquine Hydrochloride [new] (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1260
Mercaptopurine Tablets (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1261
Mesoridazine Besylate (1st Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1262
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MONOGRAPHS (USP)

BRIEFING

Acepromazine Maleate Injection, USP 27 page 15 and page
3037 of the First Supplement. It is proposed to add a test for Bac-
terial endotoxins.

(VET: I. DeVeau; AMB: D. Porter) RTS—41314-1

Add the following:

&Bacterial endotoxins h85i: not more than 4.5 USP En-

dotoxin Units per mg of acepromazine maleate.&1S (USP28)

BRIEFING

Acetaminophen Extended-Release Tablets. Because there is
no existing USP monograph for this drug product, a new mono-
graph is being proposed. The liquid chromatographic procedure
in the Assay is based on analyses performed with the Waters m-
Bondapak2 C18 brand of L1 column.

(PA2: C. Anthony) RTS—40239-1

Add the following:

&Acetaminophen Extended-Release
Tablets

» Acetaminophen Extended-Release Tablets con-

tain not less than 90.0 percent and not more than

110.0 percent of the labeled amount of aceta-

minophen (C8H9NO2).

Packaging and storage—Preserve in tight containers.

Labeling—Where the Tablets are gelatin-coated, the label

so states.

USP Reference standards h11i—USPAcetaminophen RS.

Identification—

A: Infrared Absorption h197Ki—Use a portion of

powdered Tablets.

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that of the

Standard preparation, obtained as directed in the Assay.

Drug release h724i—

Medium: simulated gastric fluid TS (without enzyme);

900 mL.

Apparatus 2: 50 rpm.

Times: 15 minutes, 1 hour, and 3 hours.

Procedure—Determine the amount of C8H9NO2 dissolved

from UV absorbances at 243 nm using a filtered portion of

the solution under test in comparison with a Standard solu-

tion having a known concentration of USP Acetaminophen

RS in the same Medium.
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Tolerances—The percentages of the labeled amount of

C8H9NO2 dissolved at the times specified conform to Accep-

tance Table 1.

Time Amount dissolved

15 minutes between 45% and 65%

1 hour between 60% and 85%

3 hours not less than 85%

FOR GELATIN-COATED TABLETS—

Medium, Apparatus, and Procedure—Proceed as directed

above.

Times: 30 minutes, 90 minutes, and 4 hours.

Tolerances—The percentage of the labeled amount of

C8H9NO2 dissolved at the times specified conform to Accep-

tance Table 2.

Time Amount dissolved

30 minutes between 40% and 60%

90 minutes between 55% and 85%

4 hours not less than 80%

Uniformity of dosage units h905i: meet the require-

ments.

Assay—

Mobile phase—Prepare a mixture of water and phospho-

ric acid (9 : 1). Combine 1 mL of this solution with a mixture

of water and methanol (700 : 300). Filter, and degas. Make

adjustments if necessary (see System Suitability under Chro-

matograph h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USPAcetaminophen RS in methanol, and dilute

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of about

0.65 mg per mL.

Assay preparation—Transfer 10 Tablets into a 250-mL

volumetric flask containing 50 mL of water and a magnetic

stir bar. Stir at least 30 minutes or until the coating has dis-

solved. Add 150 mL of methanol, and stir for 45 minutes.

Tablet cores should be disintegrated at least 15 minutes prior

to ending the stirring. Remove the magnetic stir bar and

rinse into the flask with methanol. Dilute with methanol to

volume, mix well, and centrifuge. Transfer 5 mL of the clear

supernatant to a 200-mL volumetric flask, dilute with Mo-

bile phase to volume, and mix well.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 3.9-mm 6 15-cm column that contains packing

L1. The flow rate is about 2.0 mL per minute. Chromato-

graph the Standard preparation, and record the peak re-

sponses as directed for Procedure: the tailing factor is not

more than 3.0, and the relative standard deviation for rep-

licate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of acetaminophen (C8H9NO2) in each Tablet

taken by the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP

Acetaminophen RS in the Standard preparation; and rU

and rS are the acetaminophen peak responses obtained from

the Assay preparation and the Standard preparation, re-

spectively.&1S (USP28)
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BRIEFING

Albendazole Oral Suspension, USP 27 page 54, page 3040 of
the First Supplement, and page 991 of PF 29(4) [July–Aug. 2003].
It was proposed in PF 29(4) to change the specified labeling re-
quirements from ‘‘Label it to indicate that it is for veterinary use
only’’ to ‘‘Oral Suspension intended for veterinary use only is so
labeled.’’ This change was proposed to allow use of the Albenda-
zole Oral Suspension monograph by manufacturers who distribute
albendazole oral suspension that is approved for human use outside
the United States. Comments received by USP indicate a concern
that the labeling changes proposed in PF 29(4) would create con-
fusion, because Albendazole Oral Suspension has not been ap-
proved for human use in the United States. To prevent any
possible confusion, it is now proposed to delete the Labeling
specifications in the Albendazole Oral Suspension monograph.
This would allow manufacturers to use the monograph for the al-
bendazole oral suspension products that they distribute in countries
where the appropriate authorities have given approval for human
use. The proposal would also now have the labeling default to the
specification of the governing regulatory authority for a given
country.

(NL: W. Paul; VET: I. DeVeau) RTS—40621-2

Delete the following:

&Labeling—Label it to indicate that it is for veterinary use only.

Oral Suspension intended for veterinary use only is so labe-

led.&1S (USP28)

BRIEFING

Aminopentamide Sulfate, USP 27 page 122 and page 1844 of
PF 29(6) [Nov.–Dec. 2003]. In the Assay, it is proposed to replace
the solvent used to prepare the titrant to avoid the use of benzene.

(BPC: M. Marques) RTS—41333-1

Change to read:

Labeling—Label it to indicate that it is for veterinary use only.

~

Where it is intended for use in preparing injectable dosage

forms, the label states that it is sterile or must be subjected to

further processing during the preparation of injectable dos-

age forms.~USP28

Change to read:

USP Reference standards h11i—USP Aminopentamide Sulfate
RS.

~

USP Endotoxin RS.~USP28

Add the following:

~

Other requirements—Where the label states that Amino-

pentamide Sulfate is sterile, it meets the requirements for

Sterility and Bacterial endotoxins under Aminopentamide

Sulfate Injection. Where the label states that Aminopenta-

mide Sulfate must be subjected to further processing during

the preparation of injectable dosage forms, it meets the re-

quirements for Bacterial endotoxins under Aminopentamide

Sulfate Injection.~USP28

Change to read:

Assay—Dissolve about 500 mg of Aminopentamide Sulfate, ac-
curately weighed, in 100 mL of dimethylformamide in a suitable
container. Add 5 drops of thymol blue TS, and titrate with 0.1N
lithium methoxide VS

&in benzene&2S (USP27)

&in toluene&1S (USP28)

to a deep blue endpoint. Perform a blank determination, and make
any necessary correction. Each mL of 0.1N lithium methoxide is
equivalent to 19.72 mg of C19H24N2O �H2SO4.

BRIEFING

Aspartic Acid, USP 27 page 170. On the basis of comments
received, it is proposed to clarify the composition of the Standard
solution in the test for Chromatographic purity.

(DSN: L. Evans) RTS—41194-1

Change to read:

Chromatographic purity—

Adsorbent: 0.25-mm layer of chromatographic silica gel mix-
ture.
System suitability solution—Dissolve 10 mg each of USP Aspar-

tic Acid RS and glutamic acid, each accurately weighed, in 2 mL of
ammonia TS, dilute with water to 25.0 mL, and mix.
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Test solution—Transfer 0.1 g of Aspartic Acid to a 10-mL volu-
metric flask, dissolve in 2 mL of 17% ammonia solution (prepared
by diluting ammonium hydroxide, 6 in 10), dilute with water to
volume, and mix.
Standard solution—Transfer 5 mg of USPAspartic Acid RS to a

100-mL volumetric flask, dissolve in 2 mL of 17% ammonia solu-
tion (prepared by diluting ammonium hydroxide, 6 in 10), ammo-
nium hydroxide,

&
&1S (USP28)

dilute with water to volume, and mix.
Application volume: 5 mL.
Developing solvent system: a mixture of butyl alcohol, glacial

acetic acid, and water (6 : 2 : 2).
Spray reagent—Dissolve 0.2 g of ninhydrin in 100 mL of a mix-

ture of butyl alcohol and 2N acetic acid (95 : 5).
Procedure—Proceed as directed for Thin-Layer Chromatog-

raphy under Chromatography h621i, except to dry the plate at
808 for 30 minutes, spray with Spray reagent, and heat at 808 for
30 minutes. Examine the plate under white light. The chromato-
gram obtained from the System suitability solution exhibits two
clearly separated spots, and no secondary spot in the chromato-
gram of the Test solution is larger or more intense than the principal
spot in the chromatogram of the Standard solution: not more than
0.5% of any individual impurity is found; and not more than 2.0%
of total impurities is found.

BRIEFING

Aspirin, USP 27 page 171. It is proposed to delete the incorrect
chapter number, h211i, for Sulfate.

(PA2: C. Anthony) RTS—41283-1

Change to read:

Sulfate h211i

&
&1S (USP28)

—Dissolve 6.0 g in 37 mL of acetone, and add 3 mL of water. Ti-
trate potentiometrically with 0.02M lead perchlorate, prepared by
dissolving 9.20 g of lead perchlorate in water to make 1000 mL of
solution, using a pHmeter capable of a minimum reproducibility of
+0.1 mV (see pH h791i) and equipped with an electrode system
consisting of a lead-specific electrode and a silver–silver chloride
reference glass-sleeved electrode containing a solution of tetra-
ethylammonium perchlorate in glacial acetic acid (1 in 44) (see Ti-
trimetry h541i): not more than 1.25 mL of 0.02M lead perchlorate
is consumed (0.04%). [NOTE—After use, rinse the lead-specific
electrode with water, drain the reference electrode, flush with
water, rinse with methanol, and allow to dry.]

BRIEFING

Avobenzone, USP 27 page 194. It is proposed to revise the
Chromatographic system in the Assay to include system suitability
requirements.

(PA6: L. Evans) RTS—41185-1

Change to read:

Assay—

Standard preparation—Dilute an accurately measured quantity
of USP Avobenzone RS in acetone, and dilute quantitatively, and
stepwise if necessary, with acetone to obtain a solution having a
known concentration of about 50 mg per mL.

Assay preparation—Transfer about 500 mg of Avobenzone, ac-
curately weighed, to a 10-mL volumetric flask, dilute with acetone
to volume, and mix.

Chromatographic system (see Chromatography h621i)—The
gas chromatograph is equipped with a flame-ionization detector
and a 0.32-mm 6 25-m fused silica capillary column coated with
phase G1. The column temperature is maintained at about 2008 un-
til the time of injection, then increased at a rate of 48 per minute to
2808. The injection port temperature is maintained at 2008, and the
detector temperature is maintained at about 2808. Helium is used as
the carrier gas.

&Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the resolution, R,

between avobenzone and any adjacent peak is not less than

1.0; and the relative standard deviation for replicate injec-

tions is not more than 2.0%.&1S (USP28)

Procedure—Separately inject equal volumes (about 1 mL) of the
Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C20H22O3 in
the portion of Avobenzone taken by the formula:

10C(rU / rS),

in which C is the concentration, in mg per mL, of USPAvobenzone
RS in the Standard preparation; and rU and rS are the peak re-
sponses obtained from the Assay preparation and the Standard
preparation, respectively.
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BRIEFING

Benzoyl Peroxide Gel, USP 27 page 224 and page 455 of PF
30(2) [Mar.–Apr. 2004]. It is proposed to revise the column dimen-
sions in Chromatographic system in the Assay to be consistent with
the original method. In addition, an editorial change has been
made.

(PA7b: B. Davani) RTS—41307-1

Change to read:

Related compounds—

Solution A—Prepare a filtered and degassed mixture of acetoni-
trile and glacial acetic acid (1000 : 1).
Solution B—Prepare a filtered and degassed mixture of water

and glacial acetic acid (1000 : 1).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system (see System Suitability
under Chromatography h621i).
System suitability solution—Prepare a solution in acetonitrile

containing 100 mg of benzoic acid and 60 mg of methylparaben
per mL.
Test preparation—Transfer an accurately weighed quantity of

Gel, equivalent to about 100 mg of benzoyl peroxide, to a 50-
mL volumetric flask, add 25 mL of acetonitrile, shake vigorously
to disperse the specimen, sonicate for 5 minutes, dilute with aceto-
nitrile to volume, mix, and filter.
Standard preparation A—Prepare a solution of benzoic acid in

acetonitrile containing 500 mg per mL.
Standard preparation B—Prepare a solution of ethyl benzoate in

acetonitrile containing 20 mg per mL.
Standard preparation C—Prepare a solution of benzaldehyde in

acetonitrile containing 20 mg per mL.
Standard preparation D—Prepare a solution of hydrous benzoyl

peroxide, previously subjected to the Assay underHydrous Benzoyl
Peroxide, in acetonitrile containing the equivalent of 40 mg of an-
hydrous benzoyl peroxide per mL.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 235-nm detector and a
3.9-mm 6 15-cm

~

4.6-mm 6 25-cm~USP28

column containing packing L1. The flow rate is about 1.2 mL per
minute. The chromatograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 18 82 equilibration
0–10

~

0–20~USP28

18?60 82?40 linear gradient

10–22

~

20–30~USP28

60 40 isocratic

Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure: the resolution, R, between
benzoic acid and methylparaben is not less than 3.0;

~

2.0;~USP28

and the tailing factors for the benzoic acid and methylparaben
peaks are not more than 2.0.

Procedure—Separately inject equal volumes (about 10 mL) of
the Standard preparations and the Test preparation into the chro-
matograph, record the chromatograms, and measure the areas for
the major peaks. The responses of any peaks obtained from the Test
preparation corresponding to benzoic acid, ethyl benzoate, and
benzaldehyde are not greater than those of the main peaks obtained
from Standard preparation A (25%), Standard preparation B
(1%), and Standard preparation C (1%), respectively; the response
of any other impurity peak obtained from the Test preparation,
other than the main benzoyl peroxide peak, any benzoic acid, ethyl
benzoate, benzaldehyde, methylparaben, or propylparaben peak,
and any solvent peak, is not more than that obtained from Standard
preparation D (2%); and the sum of the responses of all the impu-
rity peaks, other than those of benzoic acid, ethyl benzoate, and
benzaldehyde is not more than that obtained from Standard prep-
aration D (2%).

Change to read:

Assay—
Mobile phase—Prepare a solution of acetonitrile in water (about

5 in 10) such that the retention times for ethyl benzoate and ben-
zoyl peroxide are about 7 and 14 minutes, respectively.
Internal standard solution—Dissolve ethyl benzoate in acetoni-

trile to obtain a solution having a concentration of about 3.6 mg per
mL.
Standard preparation—Place a suitable quantity of hydrous ben-

zoyl peroxide, recently subjected to the Assay under Hydrous Ben-
zoyl Peroxide, in an accurately weighed conical flask fitted with a
glass stopper, weigh again to obtain the weight of the specimen,
and quantitatively dissolve in acetonitrile to obtain a solution con-
taining a known concentration of about 0.8 mg of benzoyl peroxide
per mL. Pipet 10 mL of this solution and 5 mL of Internal standard
solution into a 25-mL volumetric flask, dilute with acetonitrile to
volume, and mix. This Standard preparation contains about 0.32
mg of benzoyl peroxide per mL.
Assay preparation—Transfer an accurately weighed quantity of

Gel, equivalent to about 40 mg of benzoyl peroxide, to a 50-mL
volumetric flask. Add 40 mL of acetonitrile, and shake until the
material is thoroughly dispersed. Sonicate the mixture for 5 min-
utes, dilute with acetonitrile to volume, mix, and filter. Pipet 10 mL
of the filtrate and 5 mL of Internal standard solution into a 25-mL
volumetric flask, dilute with acetonitrile to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4-mm

&3.9-mm&1S (USP28)

6 30-cm stainless steel

&
&1S (USP28)

column that contains packing L1, and is operated at room tempera-
ture. The flow rate is about 1 mL per minute. Chromatograph three
replicate injections of the Standard preparation, and record the
peak responses as directed for Procedure: the lowest and highest
peak response ratios (RS) agree within 2.0%; the resolution, R, be-
tween ethyl benzoate and benzoyl peroxide is not less than 2.0; and
the tailing factors for the ethyl benzoate and benzoyl peroxide
peaks are not more than 2.0.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Assay preparation, record the
chromatograms, and measure the peak responses. Calculate the
quantity, in mg, of benzoyl peroxide (C14H10O4) in the portion of
Gel taken by the formula:

125C(RU /RS),

in which C is the concentration, in mg per mL, of benzoyl peroxide
in the Standard preparation; and RU and RS are the peak response
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ratios of benzoyl peroxide to ethyl benzoate obtained from the As-
say preparation and the Standard preparation, respectively.

BRIEFING

Betamethasone Sodium Phosphate, USP 27 page 237. It is
proposed to revise Identification test B to update the text in accor-
dance with the Thin-Layer Chromatographic Identification Test
h201i.

(PA1: C. Anthony) RTS—41352-1

Change to read:

Identification—

A: Infrared Absorption h197Mi.
B: Prepare a solution in methanol containing 1 mg per mL.

Apply 10 mL of this solution and 10 mL of a solution of USP Be-
tamethasone Sodium Phosphate RS in methanol containing 1 mg
per mL to a suitable thin-layer chromatographic plate (see
Chromatography h621i) coated with a 0.25-mm layer of chroma-
tographic silica gel. Allow the spots to dry. Place 500 mL of butyl
alcohol and 200 mL of dilute hydrochloric acid (1 in 12) in a sepa-
ratory funnel, and mix. Use the organic layer as the developing sol-
vent. Develop the chromatogram in the developing solvent until
the solvent front has moved about three-fourths of the length of
the plate. Proceed as directed in the Identification test under Beta-
methasone Cream, beginning with ‘‘Remove the plate.’’

&Thin-Layer Chromatographic Identification Test h201i—

Test solution: 1 mg per mL.

Standard solution—Prepare a solution of USP Betametha-

sone Sodium Phosphate RS in methanol having a concentra-

tion of 1 mg per mL.

Developing solvent system—Place 500 mL of butyl alco-

hol and 200 mL of dilute hydrochloric acid (1 in 12) in a

separatory funnel, and mix. Use the organic layer as the de-

veloping solvent.

Spray reagent: a mixture of sulfuric acid, methanol,

and nitric acid (10 : 10 : 1).

Procedure—Proceed as directed in the chapter except to

spray the plate with Spray reagent, and heat at 1058 for

10 minutes.&1S (USP28)

C: Ignite it at 8008 (see Residue on Ignition h281i): the resi-
due responds to the tests for Sodium h191i and for Phosphate
h191i.

BRIEFING

Bismuth Subsalicylate Oral Suspension, page 627 of PF 28(2)
[Mar.–Apr. 2002]. This new monograph, which previously ap-
peared in Pharmacopeial Previews, is now forwarded to In-Pro-
cess Revision with changes to Packaging and storage.

(PA2: C. Anthony) RTS—40957-1

Add the following:

&Bismuth Subsalicylate Oral
Suspension

» Bismuth Subsalicylate Oral Suspension is a sus-

pension that contains not less than 90.0 percent

and not more than 110.0 percent of the labeled

amount of C7H5BiO4. It may contain one or more

suitable buffers, coloring agents, flavors, preser-

vatives, stabilizers, sweeteners, and suspending

agents.

Packaging and storage—Preserve in tight containers, and

avoid freezing. Store between 158 and 308.

Identification—

A: It responds to the tests for Bismuth h191i.

B: It meets the requirements of the tests for Salicylate

h191i, after acidifying with nitric acid.
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pH h791i: between 3.0 and 5.0.

Microbial limits h61i—The total aerobic microbial count

does not exceed 100 cfu per g, the combined yeast and mold

count does not exceed 50 cfu per g, and it meets the require-

ments of the tests for absence of Escherichia coli and of Sal-

monella species.

Assay—

Standard preparation—Transfer about 500 mg of bismuth

metal, accurately weighed, into a 200-mL volumetric flask,

dissolve in 12 mL of nitric acid, and dilute with 0.01N nitric

acid to volume. Transfer 10.0 mL of this solution into a 500-

mL volumetric flask, and dilute with 1N nitric acid to vol-

ume to obtain solution having a concentration of 50 mg of

bismuth per mL.

Assay preparation—Transfer an accurately measured

quantity of about 10 g of Oral Suspension, previously

well-shaken in its original container to ensure homogeneity,

to a 200-mL volumetric flask. Add about 100 mL of 1N ni-

tric acid, mix, and dilute with 1N nitric acid to volume. Mix

well without shaking, and transfer 10.0 mL of this mixture

into a 100-mL volumetric flask, and dilute with 1N nitric

acid to volume. Centrifuge about 20 mL at 4500 rpm for

at least 10 minutes.

Procedure—Transfer an accurately measured volume of

the Assay preparation that contains about 0.9 mg of bismuth

subsalicylate and 10 mL of the Standard preparation to sep-

arate 50-mL volumetric flasks. Add 10.0 mL of 10% ascor-

bic acid solution and 25.0 mL of 20% potassium iodide

solution into each volumetric flask, dilute with water to vol-

ume, and mix well. Concomitantly determine the absor-

bances of both solutions in 1.0-cm cells at a wavelength

of 463-nm with a suitable spectrophotometer using the re-

agent blank to set the spectrophotometer. Calculate the

quantity, in mg, of C7H5BiO4 in the portion of Oral Suspen-

sion taken by the formula:

(362.11/208.98)20(C/V)(AU /AS),

in which 362.11 and 208.98 are the molecular weights of

bismuth subsalicylate and bismuth, respectively; C is the

concentration, in mg per mL, of bismuth in the Standard

preparation; V is the volume, in mL, of the Assay prepara-

tion taken; and AU and AS are the absorbances of the Assay

preparation and the Standard preparation, respec-

tively.&1S (USP28)

BRIEFING

Bismuth Subsalicylate Tablets, page 1603 of PF 28(5) [Sept.–
Oct. 2002]. This new monograph, which previously appeared in
Pharmacopeial Previews, is now forwarded to In-Process Revision
with changes to Packaging and storage.

(PA2: C. Anthony) RTS—40960-1

Add the following:

&Bismuth Subsalicylate Tablets

» Bismuth Subsalicylate Tablets contain not less

than 90.0 percent and not more than 110.0 percent

of the labeled amount of bismuth subsalicylate

(C7H5BiO4).

Packaging and storage—Preserve in tight containers.

Store between 158 and 308.
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Labeling—Label chewable Tablets to indicate that they are

to be chewed before swallowing.

Identification—

A: It meets the requirements of the tests for Bismuth

h191i.

B: After acidifying with nitric acid, it meets the re-

quirements of the test for Salicylate h191i with ferric chlo-

ride TS.

Assay—

Standard preparation—Transfer about 500 mg of bis-

muth, accurately weighed, to a 200-mL volumetric flask,

dissolve in 12 mL of nitric acid, and dilute with 0.01N nitric

acid to volume. Transfer 10.0 mL of the solution so obtained

into a 500-mL volumetric flask, and dilute with 1N nitric

acid to volume to obtain a concentration of 50 mg of bismuth

per mL.

Assay preparation—Transfer an accurately weighed por-

tion of finely powdered Tablets, equivalent to about 90 mg

of bismuth subsalicylate, to a 200-mL volumetric flask, add

about 150 mL of 1N nitric acid, and sonicate for 2 minutes.

Dilute with 1N nitric acid to volume. Transfer 20.0 mL of

the solution so obtained to a 100-mL volumetric flask, and

dilute with 1N nitric acid to volume. Centrifuge a portion at

4500 rpm for at least 10 minutes.

Procedure—Transfer 10.0 mL, accurately measured, of

the Assay preparation and the Standard preparation to

separate 50.0-mL volumetric flasks. Add 10.0 mL of 10%

ascorbic acid solution and 25.0 mL of 20% potassium iodide

solution into each volumetric flask, and dilute with 1N ni-

tric acid to volume. Concomitantly determine the absor-

bance of the solutions at the wavelength of maximum

absorbance at about 463 nm with a suitable spectropho-

tometer using the combined reagent solutions as the blank.

Calculate the quantity, in mg, of C7H5BiO4 in the portion of

Tablets taken by the formula:

(362.11/208.98)(C)(AU /AS),

in which 362.11 and 208.98 are the molecular weights of

bismuth subsalicylate and bismuth, respectively; C is the

concentration, in mg mg per mL, of bismuth in the Standard

preparation; and AU and AS are the absorbances of the solu-

tions from the Assay preparation and the Standard prepara-

tion, respectively.&1S (USP28)

BRIEFING

Caffeine, USP 27 page 295 and page 1852 of PF 29(6) [Nov.–
Dec. 2003]. It is proposed to replace the undefined term ‘‘fixed al-
kali’’ in the Identification test B with the name of the reagent used.

(PA3: S. Salado) RTS—41195-1

Add the following:

~

Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.~USP28

Change to read:

USP Reference standards h11i—USP Caffeine RS.

~

USP Endotoxin RS.~USP28

Change to read:

Identification—

A: Infrared Absorption h197Mi.
B: Dissolve about 5 mg in 1 mL of hydrochloric acid in a por-

celain dish, add 50 mg of potassium chlorate, and evaporate on a
steam bath to dryness. Invert the dish over a vessel containing a
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few drops of 6N ammonium hydroxide: the residue acquires a pur-
ple color, which disappears upon the addition of a solution of a
fixed alkali.

&1N sodium hydroxide.&1S (USP28)

Add the following:

~

Other requirements—Where the label states that Caf-

feine is sterile, it meets the requirements for Sterility and

Bacterial endotoxins under Caffeine and Sodium Benzoate

Injection. Where the label states that Caffeine must be sub-

jected to further processing during the preparation of inject-

able dosage forms, it meets the requirements for Bacterial

endotoxins under Caffeine and Sodium Benzoate Injec-

tion.~USP28

BRIEFING

Calcitonin Salmon; Calcitonin Salmon Injection; Calcitonin
Salmon Nasal Solution. Because there are no existing USPmono-
graphs for this drug substance and its dosage forms, new mono-
graphs, based on validated methods of analysis, are being
proposed. The liquid chromatographic procedure in the test for Re-
lated peptides and related substances and in the Assay is based on
analyses performed with the Nucleosil 100-5 C18 brand of L1 col-
umn. The typical retention time for calcitonin salmon is about 16
minutes. The liquid chromatographic procedure in the test for Limit
of trifluoroacetic acid is based on analyses performed with the Dio-
nex AS11 column. The typical retention times for chloride and tri-
fluoroacetate are about 8 and 11 minutes, respectively. The gas
chromatographic procedure in the test for Limit of residual solvents
is based on analyses performed with the Restek Rtx-1 brand of G38
column. The approximate retention times for methanol, acetoni-
trile, dichloromethane, tert-butyl methyl ether, and dimethylforma-
mide are about 5.1, 7.1, 9.3, 11.4, and 21.3 minutes, respectively.
The test for Bioidentity used the Amersham cAMP Direct Biotrak
EIA kit to quantify the amount of cAMP produced by stimulation.

(BNT: L. Callahan) RTS—34296-1

Add the following:

&Calcitonin Salmon

C145H240N44O48S2 3432 [47931-85-1].

» Calcitonin Salmon is a synthetic polypeptide

that has the same sequence as that of the hor-

mone-regulating calcium metabolism secreted by

the ultimobranchial gland of salmon. It lowers the

calcium concentration in plasma of mammals by

diminishing the rate of bone resorption. It contains

not less than 90.0 percent and not more than 105.0

percent of calcitonin salmon, calculated on an ace-

tic acid–free and dried basis.

NOTE—1 mg of acetic acid–free, anhydrous

Calcitonin Salmon is equivalent to 6000 USP Cal-

citonin Salmon Units.

Packaging and storage—Preserve in tight containers.

Store protected from light in a refrigerator.

Labeling—The labeling states that the material is synthetic.

USP Reference standards h11i—USP Calcitonin Salmon

RS. USP Calcitonin Salmon Related Compound A RS (N-

acetyl-cys1-calcitonin). USP Endotoxin RS.

Identification—

A: The retention time of the major peak in the chro-

matogram of the Assay preparation corresponds to that of

the Standard preparation, obtained as directed in the Assay.
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B: The UV absorption spectrum of a 0.1% solution

(based on free peptide) in 0.01N hydrochloric acid exhibits

a minima and a maxima at the same wavelengths as those of

a similar solution of USP Calcitonin Salmon RS, concomi-

tantly measured. The absorbance at approximately 275 nm

(maxima) is about 0.40 to 0.55, and the ratio of the absor-

bance at 275 nm (maxima) and 254 nm (minima) is between

1.6 and 2.5.

Amino acid profile (see Amino Acid Analysis, Method 1,

under Biotechnology-Derived Articles—Tests h1047i)—

Internal standard solution—Prepare a 1 mM solution of

g-aminobutyric acid.

Standard amino acid solution—Prepare a mixture con-

taining equimolar amounts of ammonia and the L form of

lysine, histidine, arginine, aspartic acid, threonine, serine,

proline, valine, glutamic acid, glycine, leucine, and tyrosine,

together with half the equimolar amount of L-cystine, in

0.1M hydrochloric acid. The final concentration is about

2.5 mM for each amino acid.

Standard solution—Transfer 5 mL of the Internal stan-

dard solution and 2 mL of the Standard amino acid solution

into a 50-mL volumetric flask, and dilute with 0.1M hydro-

chloric acid to volume.

Test solution—Place about 1.5 mg of an accurately

weighed quantity of Calcitonin Salmon into a heavy-wall

ignition tube, add 1.0 mL of 6N hydrochloric acid, allow

to cool, immerse the lower half of the tube in a freezing mix-

ture until the contents are frozen, evacuate to approximately

10 mM, purge with nitrogen (repeat the evacuation and ni-

trogen purge three times), and seal the tube while it is under

a 10-mM vacuum. Heat for 16 hours at 1108 to 1158 in an air

oven. Cool, open the tube, dry in a vacuum desiccator, re-

move the contents, and allow to cool to room temperature.

Dissolve in 0.1M hydrochloric acid, transfer to a 10-mL

volumetric flask, add 1 mL of Internal standard solution,

and dilute with 0.1M hydrochloric acid to volume.

Procedure—Standardize the amino acid analyzer, using

the Standard solution. Inject the Test solution into the amino

acid analyzer, and determine the relative proportion of ami-

no acids.

Calculation of amino acid profile—Express the content of

each amino acid in moles, using an internal standard calibra-

tion technique. Calculate the relative proportions of the ami-

no acids by taking as equivalent to 1 the sum divided by 20

of the number of moles of aspartic acid, glutamic acid, pro-

line, glycine, valine, leucine, histidine, arginine, and lysine.

For threonine and serine, perform the same calculation, and

correct the concentrations for degradation by adding 5% and

10%, respectively, to their indicated results. The require-

ments are met if the values fall within the following limits:

aspartic acid, 1.8 to 2.2; glutamic acid, 2.7 to 3.3; proline,

1.7 to 2.3; glycine, 2.7 to 3.3; valine, 0.9 to 1.1; leucine, 4.5

to 5.3; histidine, 0.9 to 1.1; arginine, 0.9 to 1.1; lysine, 1.8 to

2.2; serine, 3.2 to 4.2; threonine, 4.2 to 5.2; tyrosine, 0.7 to

1.1; half cystine, 1.4 to 2.1.

Bacterial endotoxins h85i—It contains not more than 1000

USP Endotoxin Units per mg of calcitonin salmon.

Microbial limits h61i—The total aerobic microbial count

does not exceed 100 cfu per g. It meets the requirements

of the tests for absence of Staphylococcus aureus and Pseu-

domonas aeruginosa.

pH h791i: between 4.0 and 6.0 in a 1% solution in carbon

dioxide–free water.

Water, Method Ic h921i: not more than 10%.

Heavy metals, Method II h231i: 0.005%.
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Limit of trifluoroacetic acid—[NOTE—Use deionized, de-

gassed water where water is indicated.]

Solution A: water.

Solution B: 0.005N sodium hydroxide.

Solution C: 0.1N sodium hydroxide.

Mobile phase—Use variable mixtures of Solution A, Solu-

tion B, and Solution C as directed for Chromatographic sys-

tem. Make adjustments if necessary (see System Suitability

under Chromatography h621i).

Chloride stock standard solution—Dissolve an accurately

weighed quantity of sodium chloride in water to obtain a

solution having a concentration of the chloride ion of about

0.1 mg per mL.

Trifluoroacetic acid stock standard solution—Dissolve an

accurately weighed quantity of trifluoroacetic acid in water

to obtain a solution having a concentration of trifluoroacetic

acid of about 0.1 mg per mL.

Resolution solution—Pipet 0.2 mL of Chloride stock stan-

dard solution and 0.5 mL of Trifluoroacetic acid stock stan-

dard solution into a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain a solution that contains

0.2 mg of chloride and 0.5 mg of trifluoroacetate per mL, re-

spectively.

Standard solutions—Pipet 0.2 mL, 0.5 mL, 1.0 mL, and

2.0 mL of Trifluoroacetic acid stock standard solution into

ordered 100-mL volumetric flasks. Dilute with water to vol-

ume and mix to obtain solutions that contain concentrations

of about 0.2 mg, 0.5 mg, 1.0 mg, and 2.0 mg of trifluoroacetate

per mL, respectively.

Test solution—Transfer about 10 mg of Calcitonin Salm-

on, accurately weighed, to a 5-mL volumetric flask. Dis-

solve in and dilute with water to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The ion chromatograph is equipped with a conductivity de-

tector, a 4-mm 6 5-cm anion-exchange guard column con-

taining packing L31, a 4-mm 6 25-cm anion-exchange

analytical column containing packing L31, a high-capacity

anion trap column in hydroxide form in the eluent line in

front of the injection valve, and a micromembrane anion

self-regenerating suppressor. The flow rate is about 2.0

mL per minute. The chromatograph is programmed as fol-

lows.

Time

(Minutes)

Solution

A (%)

Solution

B (%)

Solution

C (%) Elution

0–2 90 10 0 isocratic

2–5 90?0 10?100 0 linear gradient

5–15 0 100?65 0?35 linear gradient

15–20 0?90 65?10 35?0 linear gradient

Chromatograph the Resolution solution, and record the peak

responses as directed for the Procedure: the resolution, R,

between the chloride peak and the trifluoroacetic acid peak

is not less than 3; and the relative standard deviation for rep-

licate injections is not more than 5.0%.

Procedure—Separately inject equal volumes (about 100

mL) of each of the Standard solutions and the Test solution

into the chromatograph, record the chromatograms, and

measure the area of peak responses. Plot the response of

the trifluoroacetic acid peak in the Standard solutions versus

the concentration of trifluoroacetic acid, and draw the

straight line best fitting the plotted points. From the graphs

so obtained, determine a concentration value, C, in mg per

mL for trifluoroacetic acid. Calculate the quantity, in ppm,

for trifluoroacetic acid in Calcitonin Salmon by the formula:

5000(C/W),

in which W is the weight in mg of Calcitonin Salmon taken

to prepare the Test solution: not more than 200 ppm of tri-

fluoroacetic acid is found.
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Limit of residual solvents—

Standard stock solution—Prepare a solution containing

about 300 mg of methanol, 40 mg of acetonitrile, 60 mg of

methylene chloride, 500 mg of tert-butyl methyl ether, and

90 mg of dimethylformamide per mL of methyl sulfoxide.

Standard solution—Transfer 5 mL of the Standard stock

solution to a 25-mL volumetric flask, and dilute with di-

methyl sulfoxide to volume. Transfer 1 mL of the Standard

solution to a 20-mL headspace vial fitted with a septum and

a crimp cap, and seal the vial.

Test solution 1—Transfer about 100 mg of Calcitonin

Salmon, accurately weighed, to a 20-mL headspace vial

fitted with a septum and a crimp cap, add 1 mL of dimethyl

sulfoxide, seal the vial, and mix.

Test solution 2—Transfer about 100 mg of Calcitonin

Salmon, accurately weighed, to a 20-mL headspace vial

fitted with a septum and a crimp cap, add 1 mL of Standard

solution, seal the vial, and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a headspace injec-

tor and a flame-ionization detector and contains a 0.32-mm

6 60-m fused silica column coated with a 1.0-mm film of

stationary phase G38. Nitrogen is used as the carrier gas,

flowing at a rate of about 25 mL per minute. The column

temperature is maintained at 458 for 2 minutes, then in-

creased at a rate of 108 per minute to 758, then increased

at a rate of 58 per minute to 1708 and maintained at 1708

for 3 minutes. The split injector temperature is maintained

at about 2008, and the detector temperature is maintained at

about 1708. The transfer loop and transfer line temperature

is 1708, and the pressurize time is 0.5 minute. The Standard

solution vial and the Test solutions 1 and 2 vials are main-

tained at about 908. Chromatograph the Standard solution,

and record the peak responses as directed for Procedure: the

relative retention times are about 0.55 for methanol, 0.76 for

acetonitrile, 1.0 for methylene chloride, 1.2 for tert-butyl

methyl ether, and 2.3 for dimethylformamide; and the rela-

tive standard deviation, determined from peak areas for each

peak, for six replicate injections is not more than 10%.

Procedure—Separately inject equal volumes (about 1

mL) of headspace from vials of Test solution 1 and Test solu-

tion 2 into the chromatograph, record the chromatograms,

and measure the peak areas. Calculate the percentage of

methanol, acetonitrile, methylene chloride, tert-butyl meth-

yl ether, and dimethylformamide in the Calcitonin Salmon

taken by the formula:

100(rT 1)(C) / (rT 2)(WT 1) – (rT 1)(WT 2),

in which C is the concentration, in mg per mL, of the rele-

vant analyte in the Standard solution; WT1 and WT2 are the

weights, in mg, of Calcitonin Salmon taken to prepare Test

solution 1 and Test solution 2, respectively; and rT1 and rT2

are the peak areas of the corresponding analyte obtained

from Test solution 1 and Test solution 2, respectively: not

more than 3000 mg of methanol, 400 mg of acetonitrile,

600 mg of methylene chloride, 5000 mg of tert-butyl methyl

ether, and 900 mg of dimethylformamide per g of Calcitonin

Salmon are found.

Acetic acid content—

Internal standard stock solution—Mix 1 mL of dioxane

with water to obtain 100 mL of solution.

Standard solution—Transfer approximately 100 mg of

glacial acetic acid, accurately weighed, and 10 mL of Inter-

nal standard stock solution to a 100-mL volumetric flask,

dilute with water to volume, and mix.

Test solution—Transfer about 100 mg of Calcitonin Salm-

on, accurately weighed, to a 10-mL volumetric flask, add 1

mL of Internal standard stock solution, dissolve in and di-

lute with water to volume, and mix.
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Chromatographic system see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 2-mm6 3-m glass column packed with 10%

liquid phase G35, 1% phosphoric acid, on support S1A. Ni-

trogen is the carrier gas, flowing at a rate of about 30 mL per

minute. The column is maintained at 708 for 4 minutes, then

increased at a rate of 88 per minute to 1208, then maintained

at 1208 for 4 minutes. The injection port and detector are

maintained isothermally at temperatures of about 2008.

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the resolution, R, be-

tween dioxane and acetic acid is not less than 8; and the re-

lative standard deviation for replicate injections is not more

than 5.0%.

Procedure—Separately inject equal volumes (about 4 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses of the major peaks. The retention times are about 3

minutes for acetic acid and 1 minute for dioxane. Calculate

the percentage of acetic acid in the portion of Calcitonin

Salmon taken by the formula:

1000(C/W)(RU /RS),

in which C is the concentration, in mg per mL, of acetic acid

in the Standard solution; and RU and RS are the peak re-

sponse ratios of acetic acid to dioxane obtained from the

Test solution and the Standard solution, respectively: not

less than 4.0% and not more than 15.0% is found.

Bioidentity—

RPMI 1640 with L-glutamine—Prepare a mixture of the

ingredients in the quantities shown in sufficient water to ob-

tain 1 L of medium, and sterilize by filtration.

Calcium Nitrate 100.00 mg

Potassium Chloride 400.00 mg

Magnesium Sulfate, Anhydrous 48.84 mg

Potassium Chloride 400 mg

Sodium Chloride 6000 mg

Sodium Phosphate, Dibasic, Anhydrous 800 mg

Sodium Bicarbonate 2000 mg

Glycine 10 mg

L-Arginine 200 mg

L-Asparagine 50 mg

L-Aspartic Acid 20 mg

L-Cystine Dihydrochloride 65 mg

L-Glutamic Acid 20 mg

L-Glutamine 300 mg

L-Histidine 15 mg

L-Hydroxyproline 20 mg

L-Isoleucine 50 mg

L-Leucine 50 mg

L-Lysine Hydrochloride 40 mg

L-Methionine 15 mg

L-Phenylalanine 15 mg

L-Proline 20 mg

L-Serine 30 mg

L-Threonine 20 mg

L-Tryptophan 5 mg

L-Tyrosine Disodium Salt Dihydrate 29 mg

L-Valine 20 mg

Biotin 0.2 mg

Choline Chloride 3 mg

D-Calcium Pantothenate 0.25 mg

Folic Acid 1 mg

i-Inositol 35 mg

Niacinamide 1 mg

Para-Aminobenzoic Acid 1 mg

Pyridoxine Hydrochloride 1 mg

Riboflavin 0.2 mg
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Thiamine Hydrochloride 1 mg

Vitamin B12 0.005 mg

Medium A (growth medium)—Using aseptic technique,

prepare the following tissue culture medium.

RPMI 1640 with L-glutamine 500 mL

Fetal bovine serum 50 mL

1 M HEPES 5 mL

Penicillin/streptomycin solution

(10,000 IU per mL /10 mg per mL) 5 mL

Human insulin 10 IU

Hydrocortisone 0.5 mg

Medium B (stimulation medium)—Dissolve 5 g of albu-

min bovine serum (BSA), in 500 mL of RPMI 1640 with

2 mM L -glutamine.

2% BSA solution—Dissolve 50 mg of albumin bovine ser-

um in 25 mL of water. [NOTE—Use within 1 day.]

Formic acid/BSA solution—Add 25 mL of 0.1M formic

acid and 5 mL of 2% BSA solution to a 50-mL volumetric

flask, and dilute with water to volume. [NOTE—Use within 2

days.]

Trypsin–tetrasodium ethylenediaminetetraacetate

(EDTA) solution—Prepare a sterile filtered solution contain-

ing 0.25% trypsin and 0.53 mM EDTA.

Dulbecco’s phosphate buffered saline—Dissolve 8 g of

sodium chloride, 1.15 g of dibasic sodium phosphate,

0.2 g of monobasic potassium phosphate, 0.2 g of potassium

chloride, 0.1 g of calcium chloride, and 0.1 g of magnesium

chloride in 1 L of water.

Standard stock solution—Dissolve an accurately weighed

quantity of USP Calcitonin Salmon RS in Formic acid/BSA

solution to obtain a solution having a known concentration

of about 20 mg per mL.

Positive control solution—Quantitatively dilute the Stan-

dard stock solution with Medium B to obtain a solution of

USP Calcitonin Salmon RS having a known concentration

of 1 ng per mL.

Negative control solution: Medium B.

Standard solution A—Quantitatively dilute the Standard

stock solution with Medium B to obtain a solution of USP

Calcitonin Salmon RS having a known concentration of

0.1 ng per mL.

Standard solution B—Dilute Standard solution A quanti-

tatively with Medium B to obtain a solution of USP Calci-

tonin Salmon RS having a known concentration of 0.033 ng

per mL.

Standard solution C—Dilute Standard solution B quanti-

tatively (1 : 2) with Medium B to obtain a solution of USP

Calcitonin Salmon RS having a known concentration of

0.011 ng per mL.

Standard solution D—Dilute Standard solution C quanti-

tatively (1 : 2) with Medium B to obtain a solution of USP

Calcitonin Salmon RS having a known concentration of

0.0037 ng per mL.

Test stock solution—Dissolve an accurately weighed

quantity of Calcitonin Salmon in Formic acid/BSA solution

to obtain a solution having concentration of about 20 mg per

mL.

Test solution A—Quantitatively dilute the Test stock solu-

tion withMedium B to obtain a solution of Calcitonin Salm-

on having a concentration of 0.1 ng per mL.

Test solution B—Quantitatively dilute Test solution Awith

Medium B (1 : 2) to obtain a solution of Calcitonin Salmon

having a concentration of 0.033 ng per mL.

Test solution C—Quantitatively dilute Test solution Bwith

Medium B (1 : 2) to obtain a solution of Calcitonin Salmon

having a concentration of 0.011 ng per mL.
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Test solution D—Quantitatively dilute Test solution C

with Medium B (1 : 2) to obtain a solution of Calcitonin

Salmon having a concentration of 0.0037 ng per mL.

Cell culture preparation—Prepare cell culture of the hu-

man mammary tumor cell line T-47D. Cells are propagated

usingMedium A at 378 and 5% carbon dioxide. The medium

is changed every 2 days, and cells are passaged every 5 to 9

days, using Trypsin–EDTA solution with a 1 : 4 subculture.

Cell suspension—For the test, use a cell culture that is 5 to

9 days old. Remove the cell culture medium from the flask

by aspiration, add 10 mL of Dulbecco’s phosphate buffered

saline, and rock the culture flask to rinse the entire mono-

layer. Remove the liquid by aspiration, add 2 mL of Tryp-

sin–EDTA solution, spread over the entire monolayer, allow

to stand for 3 to 5 minutes, and add 10 mL of Medium A.

Homogenize the cell suspension using a pipet, transfer to

a 15-mL polypropylene tube, centrifuge at about 220g for

5 minutes, pour off the supernatant, and resuspend the cell

pellet in 10 mL ofMedium A. Count the cells, and adjust cell

density to 2.56 104 cells per mL through dilution, using

Medium A.

Procedure—Place 200 mL of the Cell suspension into

each well of a 96-well culture plate (the tissue culture plate),

and incubate for 18 to 24 hours at 378 and 5% carbon diox-

ide. Fill each well of an empty round-bottomed 96-well cul-

ture plate (the prepared plate) with 150 mL of one of the

following solutions: Positive control solution, Negative con-

trol solution, Standard solutions A–D, and Test solutions A–

D, so that each solution fills at least five wells on the pre-

pared plate. After incubation, remove the culture medium

from the tissue culture plate. Using an 8-channel or 12-chan-

nel pipet, rapidly transfer 100 mL of solution from each well

of the prepared plate to each well of the tissue culture plate.

Incubate for 15 minutes at ambient temperature, remove

solution from each well, stop stimulation by immediately

adding an appropriate cell-lysis buffer, and quantitate

cAMP, produced within the cells, using a validated kit. Per-

form the test three times, using three different 96-well cul-

ture plates. [NOTE—Some kits include a cell-lysis reagent

and a sequestering agent for the cell-lysis reagent. The range

of the test kit is between 0.05 ng and 10 ng per mL of

cAMP.] Potency is determined by a 3-dose, 6-point paral-

lel-line assay, using standard statistical methods. The calcu-

la t ion is carr ied out us ing both the lower three

concentrations and the upper three concentrations. For the

assay to be valid, the requirements for regression and paral-

lelism must be met. If the requirements for validity are met

to the same extent in both assessments (the lower and the

higher assessments), the final result is determined from

the concentration range that shows the higher value when

the common slope is divided by the mean square error.

The potency levels determined from all three performances

of the test are homogeneous, and the confidence limits for

all three determinations are between 64% and 156% of the

calculated potency.

Related peptides and other related substances—

Test solution—Prepare as directed for the Assay prepara-

tion in the Assay.

Solution A, Solution B, Mobile phase, Resolution solu-

tion, and Chromatographic system—Prepare as directed in

the Assay.

Procedure—Inject a volume (about 20 mL) of the Test

solution into the chromatograph, record the chromatograms,

and measure the peak responses. Calculate the area percen-

tage of each peak observed in the chromatogram. Disregard

any peaks due to the solvent and any peaks whose area is

less than 0.1% of the principal peak. No peak other than

the principal peak constitutes more than 3.0% of the total
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area of all peaks. The sum of the area of all peaks apart from

the principal peak is not greater than 5.0% of the area of all

peaks.

Other requirements—Where the label states that Calcito-

nin Salmon is sterile, it meet the requirements for Sterility

under Calcitonin Salmon Injection.

Assay—

Solution A—Dissolve 3.62 g of tetramethylammonium

hydroxide pentahydrate in 900 mL of water, add 100 mL

of acetonitrile, and mix. Adjust with phosphoric acid to a

pH of 2.5, pass through a filter having a 0.5-mm or finer por-

osity, and degas.

Solution B—Dissolve 1.45 g of tetramethylammonium

hydroxide pentahydrate in 400 mL of water, add 600 mL

of acetonitrile, and mix. Adjust with phosphoric acid to a

pH of 2.5, pass through a filter having a 0.5-mm or finer por-

osity, and degas.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under-

Chroamtography h621i).

Standard preparation—Transfer about 10.0 mg of USP

Calcitonin Salmon RS, accurately weighed, into a 10-mL

volumetric flask, dissolve in and dilute with Solution A to

volume, and mix.

Resolution solution—Dissolve the contents of a vial of

USP Calcitonin Salmon Related Compound A RS in 0.4

mL of Solution A, add 0.1 mL of the Standard preparation,

and mix.

Assay preparation—Transfer about 10.0 mg of Calcitonin

Salmon, accurately weighed, into a 10-mL volumetric flask,

dissolve in and dilute with Solution A, to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L1. The column temperature is maintained at about 658.

The flow rate is about 1 mL per minute. The chromatograph

is programmed as follows.

Time

(Minutes)

Solution A

(%)

Solution B

(%) Elution

0–30 72?48 28?52 linear gradient

30–32 48?72 52?28 linear gradient

32–55 72 28 isocratic

Chromatograph the Resolution solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 1.15 for calcitonin salmon related com-

pound A and 1.0 for calcitonin salmon; the resolution, R,

between calcitonin salmon related compound A and calcito-

nin salmon is not less than 3; the tailing factor is not more

than 2.5; and the relative standard deviation for replicate in-

jections is not more than 3%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses of the major peaks. Calculate the per-

centage of calcitonin salmon in the portion of Calcitonin

Salmon taken by the formula:

P(WS /WU)(rU / rS),

in which P is the percentage of calcitonin salmon in USP

Calcitonin Salmon RS;WS is the weight, in mg, of USP Cal-

citonin Salmon RS used to prepare the Standard prepara-

tion; WU is the weight, in mg, of Calcitonin Salmon used

to prepare the Assay preparation; and rU and rS are the main

peak areas from the Assay preparation and the Standard

preparation, respectively.&1S (USP28)
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BRIEFING

Calcitonin Salmon Injection—See briefing under Calcitonin
Salmon.

(BNT: L. Callahan) RTS—41052-3

Add the following:

&Calcitonin Salmon Injection

» Calcitonin Salmon Injection is a sterile solution

of Calcitonin Salmon in a suitable diluent. Each

mL of Calcitonin Salmon Injection possesses an

activity of not less than 80 percent and not more

than 110 percent of that stated on the label.

Packaging and storage—Preserve in single-dose or multi-

ple-dose containers, preferably of Type I glass. Avoid freez-

ing. Store in refrigerator.

Labeling—Label it to indicate the activity in USP Calcito-

nin Salmon Units per mL. The labeling states that the ma-

terial is synthetic. Label it to state that it is to be stored in a

refrigerator and that freezing is to be avoided.

USP Reference standards h11i—USP Calcitonin Salmon

RS. USP Calcitonin Salmon Related Compound A RS.

USP Endotoxin RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Bacterial endotoxins h85i—It contains not more than

0.625 USP Endotoxin Units per USP Calcitonin Salmon

Unit.

Sterility h71i—It meets the requirements when tested as di-

rected forMembrane Filtration under Test for Sterility of the

Product to be Examined.

pH h791i: between 3.9 and 4.5.

Particulate matter h788i: meets the requirements for

small-volume injections.

Other requirements—It meets the requirements under In-

jections h1i.

Assay—

Solution A, Solution B, Mobile phase, and Chromato-

graphic system—Prepare as directed in the Assay under Cal-

citonin Salmon.

Standard stock preparation—Transfer about 10.0 mg of

USP Calcitonin Salmon RS, accurately weighed, into a

10-mL volumetric flask, dissolve in and dilute with Solution

A to volume, and mix.

Standard preparation—Transfer 1 mL of the Standard

stock preparation into a 10-mL volumetric flask, dissolve

in and dilute with Solution A to volume, and mix.

Resolution solution—Dissolve the contents of a vial of

USP Calcitonin Salmon Related Compound A RS and 0.4

mL of Solution A, add 0.1 mL of the Standard preparation,

and mix. Take 0.1 mL of this solution, add 0.9 mL of Solu-

tion A, and mix.

Assay preparation—Use the solution from an undiluted

injection vial.

Procedure—Separately inject equal volumes (about 200

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the po-

tency, in USP Calcitonin Salmon Units per mL, in the por-

tion of Injection taken by the formula:

C (rU / rS),
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in which C is the concentration of the Standard preparation,

in USP Calcitonin Salmon Units per mL; and rU and rS are

the main peak areas from the Assay preparation and Stan-

dard preparation, respectively.&1S (USP28)

BRIEFING

Calcitonin Salmon Nasal Solution—See briefing under Calci-
tonin Salmon.

(BNT: L. Callahan) RTS—41052-2

Add the following:

&Calcitonin Salmon Nasal Solution

» Calcitonin Salmon Nasal Solution is a solution

of Calcitonin Salmon in a suitable diluent. It con-

tains suitable preservatives, and is packaged in a

form suitable for nasal administration so that the

required dosage can be controlled as required.

Each mL of Calcitonin Salmon Nasal Solution

possesses an activity of not less than 80 percent

and not more than 110 percent of that stated on

the label.

Packaging and storage—Preserve in containers suitable

for spraying the contents into the nasal cavities in a con-

trolled individualized dosage. Store unopened containers

in a refrigerator, and opened containers at room temperature.

Labeling—Label it to indicate that it is for intranasal ad-

ministration only. Label it to state that the origin is synthetic.

USP Reference standards h11i—USP Calcitonin Salmon

RS. USP Calcitonin Salmon Related Compound A RS.

pH h791i: between 3.5 and 4.5.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Microbial limits h61i—The total aerobic microbial count

does not exceed 100 cfu per g, and the total combined molds

and yeast count does not exceed 50 cfu per g. It meets the

requirements of the tests for absence of Staphylococcus aur-

eus and Pseudomonas aeruginosa.

Assay—

Solution A, Solution B, Mobile phase, Standard prepara-

tion, Resolution solution, and Chromatographic system—

Prepare as directed in the Assay under Calcitonin Salmon

Injection.

Diluent—Dissolve 0.75 g of sodium chloride, 0.2 g of so-

dium acetate, and 0.2 g of glacial acetic acid in 100 mL of

water.

Assay preparation—Transfer 1 mL of Nasal Solution to a

10-mL volumetric flask, dilute with Diluent to volume, and

mix.

Procedure—Separately inject equal volumes (about 200

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the po-

tency, in USP Calcitonin Salmon Units per mL, in the Nasal

Solution taken by the formula:

10C (rU / rS),
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in which C is the concentration of the Standard preparation,

in USP Calcitonin Salmon Units per mL; and rU and rS are

the main peak areas from the Assay preparation and Stan-

dard preparation, respectively.&1S (USP28)

BRIEFING

Clarithromycin, USP 27 page 462; Clarithromycin Tablets,
USP 27 page 463; Clarithromycin Extended-Release Tablets,
page 1861 of PF 29(6) [Nov.–Dec. 2003]. It is proposed to revise
the Definition to change the acceptance criteria to not less than 96.0
percent and not more than 102.0 percent of C38H69NO13, to revise
the IR Identification test to specify the use of potassium bromide
dispersion instead of a chloroform solution, and to revise the test
for Specific rotation to specify the use of methylene chloride sol-
vent instead of chloroform and to change the limits to between
–948 and –1028. Tighter limits are proposed for pH (between 8.0
and 10.0) and Residue on ignition (0.2%, instead of 0.3%). A new
test for Heavy metals, equivalent to European Pharmacopoeia
Method B, is proposed; the limit is unchanged. Finally, a new liquid
chromatographic test for Related substances is proposed. The same
new method is proposed for the Assay as a replacement for the cur-
rent method. The proposed new liquid chromatographic method is
based on analyses performed with the Kromasil C18 brand of L1
column. The typical retention times observed relative to Clarithro-
mycin (1.00) are as listed in the following table:

Letter
code Related substance

Relative
retention
time

A 6-O-methylerythromycin F 0.42

B 15-nor-clarithromycin 0.79

C 6-O-methylerythromycin A-9-
oxime (E)

0.89

D N-demethyl-6-O-methylerythro-
mycin A

0.96

E 6,11-di-O-methylerythromycin A 1.27

F 6,12-di-O-methylerythromycin A 1.33

G 6-O-methylerythromycin A-9-
methyloxime (E)

1.72

H N-demethyl-N-formyl-6-O-
methylerythromycin A

1.82

I decladinosyl-6-O-methylerythro-
mycin A

0.38

J erythromycin A-9-oxime (E) 0.63

K 3-decladinosyl-8,9;10,11-dianhydro-
9,12-hemiketal-6-O-methyl-
erythromycin A

1.59

L 6-O-methylerythromycin A-9-
oxime (Z)

0.74

M N-de-methyl-6-O-methylerythromycin
A-9-oxime (E)

0.81

Letter
code Related substance

Relative
retention
time

N 10,11-anhydro-6-O-methylerythro-
mycin A

1.15

O 6-O-methylerythromycin A-9-
oxime (Z)

1.38

P 6,4’’-di-O-methylerythromycin A 1.35

(PA7: W. Wright) RTS—40852-1

Change to read:

» Clarithromycin contains not less than 960 mg and not
more than 1040 mg of C38H69NO13 per mg,

&96.0 percent and not more than 102.0 percent of

C38H69NO13,&1S (USP28)

calculated on the anhydrous basis.

Change to read:

USP Reference standards h11i—USP Clarithromycin RS. USP
Clarithromycin Related Compound A RS.

&USP Clarithromycin Identity RS.&1S (USP28)

Change to read:

Identification, Infrared Absorption h197Si:

&Infrared Absorption h197Ki.&1S (USP28)

1 in 20 solution in chloroform.

&
&1S (USP28)

Change to read:

Specific rotation h781Si: between –898 and –958

&–948 and –1028&1S (USP28)

(t = 208).
Test solution: 10 mg per mL, in chloroform.

&methylene chloride.&1S (USP28)

Change to read:

pH h791i: between 7.5

&8.0&1S (USP28)

and 10.0, determined in a 1 in 500 suspension of it in a mixture of
water and methanol (19 : 1).
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Change to read:

Residue on ignition h281i: not more than 0.3%, the charred
residue being moistened with 2 mL of nitric acid and 5 drops of
sulfuric acid.

&not more than 0.2%, 0.5 g of it being taken, the charred

residue being moistened with 1 mL of sulfuric acid.&1S (USP28)

Change to read:

Heavy metals: Method II h231i
&

&1S (USP28)

not more than 0.002%.

&Test solution—Dissolve 1.0 g of it in an 85% (v/v) solu-

tion of dioxane in water, and dilute with the same diluent to

20 mL. Transfer 12 mL of this solution to a color-com-

parison tube.

Blank—Add 10 mL of an 85% (v/v) solution of dioxane in

water and 2 mL of the Test solution to a color-comparison

tube.

Standard solution—Prepare using standard lead solution

(1 ppm Pb) obtained by diluting standard lead solution

(100 ppm Pb) with an 85% (v/v) solution of dioxane in

water. Add 10 mL of this solution (1 ppm Pb) and 2 mL

of the Test solution to a color-comparison tube. To each of

the three tubes containing the Test solution, the Blank, and

the Standard solution add 2 mL of pH 3.5 acetate buffer,

mix, add 1.2 mL of thioacetamide–glycerin base TS, and

mix. Compared to the Blank, the Standard solution shows

a slight brown color. After 2 minutes, any brown color in

the Test solution is not more intense than that in the Stan-

dard solution.&1S (USP28)

Add the following:

&Related substances—

Solution A—Prepare a solution containing 4.76 g of

monobasic potassium phosphate per L. Adjust to a pH of

4.4 with dilute phosphoric acid (l in 10) or potassium hy-

droxide (45% w/v). Pass this solution through a C18 filtra-

tion kit.

Solution B—Use acetonitrile.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed under Chromatographic system.

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Diluting solution—Prepare a mixture of acetonitrile and

water (50 : 50).

Standard solution A—Transfer about 75 mg of USP Clar-

ithromycin RS, accurately weighed, to a 50-mL volumetric

flask, and dissolve in 25 mL of acetonitrile. Dilute with

water to volume, and mix.

Standard solution B—Transfer 5.0 mL of Standard solu-

tion A to a 100-mL volumetric flask, dilute with Diluting

solution to volume, and mix.

Standard solution C—Transfer 1.0 mL of Standard solu-

tion B to a 10-mL volumetric flask, dilute with Diluting

solution to volume, and mix. This solution contains about

0.0075 mg of USP Clarithromycin RS per mL.

Standard solution D—Transfer about 15 mg of USP Clar-

ithromycin Identity RS, accurately weighed, to a 10-mL

volumetric flask, dissolve in 5.0 mL of acetonitrile, dilute

with water to volume, and mix.

Test solution—Transfer about 75 mg of Clarithromycin,

accurately weighed, to a 50-mL volumetric flask, dissolve

in 25 mL of acetonitrile, dilute with water to volume, and

mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 205-nm detec-

tor and a 4.6-mm6 10-cm column that contains packing L1

and is maintained at a constant temperature of about 408.

The flow rate is about 1.1 mL per minute. The chromato-

graph is programmed as follows.
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Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0?32 75?40 25?60 linear gradient

32?34 40 60 isocratic

34?36 40?75 60?25 linear gradient

36?42 75 25 isocratic

Relative retention times with reference to clarithromycin

(retention time = about 11 minutes) include the following:

impurity I = about 0.38; impurity C = about 0.89; impurity

F = about 1.33; impurity A= about 0.42; impurity D = about

0.96; impurity P = about 1.35; impurity J = about 0.63; im-

purity N = about 1.15; impurity K = about 1.59; impurity L

= about 0.74; impurity E = about 1.27; impurity G = about

1.72; impurity B = about 0.79; impurity 0 = about 1.38; im-

purity H = about 1.82; and mpurity M = about 0.81.

System suitability—Chromatograph Standard solution B,

and record the responses as directed for Procedure: the tail-

ing factor for the main clarithromycin peak is not more than

1.7. Chromatograph Standard solution D, and record the re-

sponses as directed for Procedure: the peak-to-valley ratio

(HP /HV) of impurity D and clarithromycin is not less than

3.0, where HP is the height above the baseline of the peak

due to impurity D; and HV is the height above the baseline

of the lowest point of the curve separating this peak from the

peak due to clarithromycin.

Procedure—Separately inject equal volumes (about 10

mL) of the Diluting solution, Standard solution B, Standard

solution D, Standard solution C, and the Test solution into

the chromatograph, record the chromatograms, and measure

the peak area responses. Calculate the percentage of each

impurity in the Clarithromycin taken by the formula:

50(CC /W)(riF/rC)P,

in which CC is the concentration, in mg per mL, of USP

Clarithromycin RS in Standard solution C; W is the weight,

in mg, of Clarithromycin taken to prepare the Test solution;

ri is the peak area response for any individual impurity ob-

served in the chromatogram obtained from the Test solution;

F is 1.0, or the correction factor of 0.27, and 0.15 applied to

the responses for peaks at relative retention times in relation

to that of clarithromycin of about 1.72, and 1.82, corre-

sponding to related compound G and related compound

H, respectively; rC is the peak area response of the main clar-

ithromycin peak in the chromatogram obtained from Stan-

dard solution C; and P is the purity of USP Clarithromycin

RS taken to prepare Standard solution A. Not more than

1.0% of any single related compound is found, not more

than four related compounds exceed the limit of 0.4%,

and the total of all related compounds is not more than

3.5%.&1S (USP28)

Change to read:

Assay—
Mobile phase—Prepare a mixture of methanol and 0.067M

monobasic potassium phosphate (650 : 350), adjust with phospho-
ric acid to a pH of 4.0, filter through a filter having a porosity of 0.5
mm or finer, and degas. Make adjustments if necessary (see System
Suitability under Chromatography h621i).
Standard preparation—Dissolve an accurately weighed quantity

of USP Clarithromycin RS quantitatively in methanol, shaking and
sonicating if necessary to assure dissolution, to obtain a stock solu-
tion having a known concentration of about 625 mg of clarithromy-
cin (C38H69NO13) per mL, taking into account the stated potency, in
mg per mg, of USP Clarithromycin RS. Transfer 10.0 mL of this
stock solution to a 50-mL volumetric flask, dilute with Mobile
phase to volume, and mix. Filter through a filter having a porosity
of 0.5 mm or finer, and use the filtrate as the Standard preparation.
This solution contains about 125 mg of clarithromycin
(C38H69NO13) per mL.
Resolution solution—Prepare a solution of USP Clarithromycin

Related Compound A RS in methanol containing about 625 mg per
mL. Transfer 10 mL of this solution and 10 mL of the stock solu-
tion used to prepare the Standard preparation to a 50-mL volu-
metric flask, dilute with Mobile phase to volume, and mix.
Assay preparation—Transfer about 65 mg of Clarithromycin,

accurately weighed, to a 100-mL volumetric flask, add 80 mL of
methanol to dissolve, shaking and sonicating if necessary to assure
dissolution. Dilute with methanol to volume, and mix. Transfer
10.0 mL of this solution to a 50-mL volumetric flask, dilute with
Mobile phase to volume, mix, and filter through a filter having a
porosity of 0.5 mm or finer. Use the filtrate as the Assay prepara-
tion.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 210-nm detector, an op-
tional guard column that contains packing L1, a 4.6-mm6 15-cm
column that contains packing L1, and is maintained at a constant
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temperature of about 508. The flow rate is about 1 mL per minute.
Chromatograph the Resolution solution, and record the responses
as directed for Procedure: the relative retention times are about
0.75 for clarithromycin and 1.0 for clarithromycin related com-
pound A, and the resolution, R, between the clarithromycin peak
and the clarithromycin related compound A peak is not less than
2.0. Chromatograph the Standard preparation, and record the re-
sponses as directed under Procedure: the column efficiency, deter-
mined from the clarithromycin peak, is not less than 750 theoretical
plates when calculated by the formula:

5.545(t/Wh / 2)
2,

the tailing factor is not less than 0.9 and not more than 2, and the
relative standard deviation for replicate injections is not more than
2.0%.
Procedure—[NOTE—Use peak areas where peak responses are

indicated.] Separately inject equal volumes (about 20 to 50 mL)
of the Standard preparation and the Assay preparation into the
chromatograph, record the chromatograms, and measure the re-
sponses for the major peaks. Calculate the quantity, in mg, of
C38H69NO13 in each mg of the Clarithromycin taken by the formula:

500(C/M)(rU / rS),

in which C is the concentration, in mg per mL, of clarithromycin
(C38H69NO13) in the Standard preparation, M is the quantity, in mg,
of Clarithromycin taken to prepare the Assay preparation, and rU
and rS are the clarithromycin peak responses obtained from the As-
say preparation and the Standard preparation, respectively.

&Solution A, Solution B, Diluting solution, and Standard

solution D—Proceed as directed in the test for Related sub-

stances.

Standard preparation—Use Standard solution A, pre-

pared as directed in the test for Related substances.

Assay preparation—Use the Test solution, prepared as di-

rected in the test for Related substances.

Chromatographic system—Proceed as directed in the test

for Related substances. In addition, the relative standard de-

viation for replicate injections of the Standard preparation

is not more than 1.5%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the peak area responses for the major peaks. Calcu-

late the percentage of C38H69NO13 in the portion of Clari-

thromycin taken by the formula:

50(CS /W)(rU / rS)P,

in which CS is the concentration, in mg per mL, of USP Clar-

ithromycin RS in the Standard preparation; W is the weight,

in mg, of Clarithromycin taken to prepare the Assay prepa-

ration; rU and rS are the clarithromycin peak area responses

obtained from the chromatograms of the Assay preparation

and the Standard preparation, respectively; and P is the pur-

ity of USP Clarithromycin RS taken to prepare the Standard

preparation.&1S (USP28)

BRIEFING

Clarithromycin Tablets, USP 27 page 463. Because of the pro-
posed revision of the monograph for Clarithromycin, presented
elsewhere in this issue of PF, to utilize a new liquid chromato-
graphic test procedure for Related substances as a new Assay
procedure, it is necessary to transfer to this monograph the details
of the liquid chromatographic Assay that were previously included
by reference. See also the briefing under Clarithromycin.

(PA7: W. Wright) RTS—40856-1

Change to read:

Assay—

Mobile phase, Standard preparation, Resolution solution, and
Chromatographic system—Proceed as directed in the Assay under
Clarithromycin.

&Mobile phase—Prepare a mixture of methanol and

0.067M monobasic potassium phosphate (650 : 350), adjust

with phosphoric acid to a pH of 4.0, pass through a filter

having a 0.5-mm or finer porosity, and degas. Make adjust-

ments if necessary (see System Suitabil i ty under

Chromatography h621i).

Standard preparation—Quantitatively dissolve an ac-

curately weighed quantity of USP Clarithromycin RS in

methanol, shaking and sonicating if necessary to effect dis-

solution, to obtain a stock solution having a known concen-
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tration of about 625 mg of clarithromycin (C38H69NO13) per

mL, taking into account the stated potency, in mg per mg, of

USP Clarithromycin RS. Transfer 10.0 mL of this stock

solution to a 50-mL volumetric flask, dilute with Mobile

phase to volume, and mix. Pass through a filter having a

0.5-mm or finer porosity, and use the filtrate as the Standard

preparation. This solution contains about 125 mg of clari-

thromycin (C38H69NO13) per mL.

Resolution solution—Prepare a solution of USP Clarithro-

mycin Related Compound A RS in methanol containing

about 625 mg per mL. Transfer 10 mL of this solution and

10 mL of the stock solution used to prepare the Standard

preparation to a 50-mL volumetric flask, dilute withMobile

phase to volume, and mix.&1S (USP28)

Assay preparation—Finely powder an accurately counted num-
ber of Tablets, equivalent to about 2000 mg of clarithromycin, and
with the aid of methanol quantitatively transfer the powder to a
500-mL volumetric flask, add about 350 mL of methanol, and
shake by mechanical means for 30 minutes. Dilute with methanol
to volume, mix, and allow any insoluble matter to settle. Transfer
3.0 mL of the supernatant to a 100-mL volumetric flask, dilute with
Mobile phase to volume, and mix. Pass a portion of this solution
through a filter having a 0.5-mm or finer porosity, and use the fil-
trate as the Assay preparation.

&Chromatographic system (see Chromatography

h621i)—The liquid chromatograph is equipped with a

210-nm detector, an optional guard column that contains

packing L1, and a 4.6-mm 6 15-cm column that contains

packing LI. The chromatograph is maintained at a constant

temperature of about 508. The flow rate is about 1 mL per

minute. Chromatograph the Resolution solution, and record

the responses as directed for Procedure: the relative reten-

tion times are about 0.75 for clarithromycin and 1.0 for clar-

ithromycin related compound A; and the resolution, R,

between the clarithromycin peak and the clarithromycin re-

lated compound A peak is not less than 2.0. Chromatograph

the Standard preparation, and record the responses as direc-

ted for Procedure: the column efficiency, determined from

the clarithromycin peak, is not less than 750 theoretical

plates when calculated by the formula:

5.545(t/Wh/2)2,

the tailing factor is not less than 0.9 and not more than 1.5;

and the relative standard deviation for replicate injections is

not more than 2.0%.&1S (USP28)

Procedure—Proceed as directed for Procedure in the Assay un-
der Clarithromycin. Calculate the quantity, in mg, of C38H69NO13 in
the portion of Tablets taken by the formula:

(50/3)(C/N)(rU / rS),

in which N is the number of Tablets taken, and the other terms are
as defined therein.

&Procedure—Separately inject equal volumes (about 20

to 50 mL) of the Standard preparation and the Assay prep-

aration into the chromatograph, record the chromatograms,

and measure the areas for the major peaks. Calculate the

quantity, in mg, of clarithromycin (C38H69NO13) in each Tab-

let taken by the formula:

(50/3)(C/N)(rU / rS),

in which C is the concentration, in mg per mL, of clarithro-

mycin (C38H69NO13) in the Standard preparation; N is the

number of Tablets taken; and rU and rS are the clarithromycin

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Clarithromycin Extended-Release Tablets, page 1861 of PF
29(6) [Nov.–Dec. 2003]. Because of the proposed revision of the
Assay in the monograph for Clarithromycin, presented elsewhere
in this issue of PF, and the proposed transfer of the details of that
Assay to the monograph for Clarithromycin Tablets, it is proposed
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to refer in this new monograph to the Assay in the revised mono-
graph for Clarithromycin Tablets. Details of a proposed test for
Drug release are also presented. It is also proposed to revise the
acceptance criteria in the Definition and the temperature conditions
and weight-loss limit in the test for Loss on drying to be consistent
with the NDA submission. See also the briefing under Clarithro-
mycin.

(BPC: M. Marques; PA7: W. Wright) RTS—39803-2;
40856-2

Add the following:

&Clarithromycin Extended-Release
Tablets

» Clarithromycin Extended-Release Tablets con-

tain not less than 90.0 percent and not more than

115.0 110.0 percent of the labeled amount of clar-

ithromycin (C38H69NO13).

Packaging and storage—Preserve in well-closed con-

tainers, protected from light. Store at 258, excursions per-

mitted between 158 and 308.

USP Reference standards h11i—USP Clarithromycin RS.

USP Clarithromycin Related Compound A RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Drug release h724i—[To come].

Medium: 0.3M phosphate buffer, pH 6.0 (prepared by

dissolving 816.5 g of monobasic potassium phosphate and

48 g of sodium hydroxide in about 4 L of water, mixing,

and diluting with water to 20 L. Adjust with either concen-

trated phosphoric acid or 1N sodium hydroxide to a pH of

6.0+ 0.05 ); 900 mL.

Apparatus 2: 75 rpm.

Times: 30, 45, 60, and 120 minutes.

Procedure—Determine the percentages of the labeled

amount of clarithromycin (C38H69NO13) dissolved using

the following method.

Standard solutions—Prepare five solutions of USP Clari-

thromycin RS dissolved in acetonitrile and diluted in Me-

dium, with known concentrations over the range of about

60 to 600 mg per mL.

Test solution—Use portions of the solution under test

passed through a 35-mm polyethylene filter.

Chromatographic system—Proceed as directed in the As-

say.

Procedure—Separately inject equal volumes (about 50

mL) of the five Standard solutions and the Test solution into

the chromatograph, and measure the responses for the major

peaks. Perform a linear regression analysis to generate a

standard curve using the peak area of each Standard solu-

tion versus its concentration. Determine the amount of clar-

ithromycin (C38H69NO13) dissolved at each specified time

interval, using the peak area of each Test solution and the

linear regression statistics for the Standard solutions.

Tolerances—The percentages of the labeled amounts of

clarithromycin (C38H69NO13) dissolved at the times specified

conform to the following Acceptance Table.
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Level

Time

(minutes) Amount dissolved (individual limits) Amount dissolved (average limits)

L1 30 not more than 65% —

45 between 55 and 85% —

60 not less than 75% —

120 not less than 85% —

L2 30 not more than 75% not more than 65%

45 between 45% and 95% between 55% and 85%

60 not less than 65% not less than75%

120 not less than 75% not less than 85%

L3 30 not more than 2 tablets release more than 75%,

and no individual tablet releases more than 85%

not more than 65%

45 not more than 2 tablets are outside the range

of 45% to 95%, and no individual tablet is

outside the range of 35% to 105%

between 55% and 85%

60 not more than 2 tablets release less than 65%,

and no individual tablet releases less than 55%

not less than 75%

120 not more than 2 tablets release less than 75%,

and no individual tablet releases less than 65%

not less than 85%

Loss on drying h731i—Dry a portion of powdered Tablets

in vacuum at a pressure not exceeding 5 mm of mercury at

608 1108 for 3 hours: it loses not more than 6.0% 5.0% of its

weight.

Uniformity of dosage units h905i: meet the require-

ments.

Assay—

Mobile phase, Resolution solution, and Chromatographic

system—Proceed as directed in the Assay under Clarithro-

mycin Clarithromycin Tablets.

Standard preparation—Prepare as directed for Standard

preparation in the Assay under Clarithromycin, except to

dilute an accurately measured volume of the stock solution

quantitatively withMobile phase to obtain a solution having

a known concentration of about 400 mg of clarithromycin

(C38H69NO13) per mL Clarithromycin Tablets.

Assay preparation—Finely powder an accurately counted

number of Clarithromycin Extended-Release Tablets,

equivalent to about 2000 mg of clarithromycin. With the

aid of methanol quantitatively transfer the powder to a

500-mL volumetric flask, add about 350 mL of methanol,

and shake by mechanical means for 30 minutes. Dilute with

methanol to volume, and mix. and allow any insoluble mat-

ter to settle. Sonicate for 30 minutes. Cool to room tempera-

ture, and allow to stand for at least 16 hours. Mix, and allow

any insoluble matter to settle. Transfer 3.0 mL of the super-

natant to a 100-mL volumetric flask, dilute with Mobile
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phase to volume, and mix. Pass a portion of this solution

through a filter having a 0.5-mm or finer porosity, and use

the filtrate as the Assay preparation.

Procedure—Proceed as directed for Procedure in the As-

say under Clarithromycin Clarithromycin Tablets. Calculate

the quantity, in mg, of clarithromycin (C38H69NO13) in each

Extended-Release Tablet taken by the formula:

(50/3)(C/N)(rU / rS),

in which N is the number of Tablets taken, and the other

terms are as defined therein.&1S (USP28)

BRIEFING

Cyclophosphamide Tablets,USP 27 page 528. It is proposed to
replace the Disintegration test with a Dissolution test. The Disso-
lution test was validated using a Nova-Pak C18 brand of L1 pack-
ing. The retention time is about 5.2 minutes for cyclophosphamide.

(BPC: M. Marques) RTS—40880-1

Delete the following:

&Disintegration h701i: 30 minutes, determined as directed un-
der Uncoated Tablets.&1S (USP28)

Add the following:

&Dissolution h711i—

Medium: water; 900 mL, deaerated.

Apparatus: 1: 100 rpm.

Time: 45 minutes.

Determine the amount of C7H15Cl2N2O2P dissolved by em-

ploying the following method.

Mobile phase—Prepare a suitable filtered and degassed

mixture of water and acetonitrile (7 : 3). Make adjustments

if necesary (see System Suitability under Chromatography

h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP Cyclophosphamide RS in water, and dilute

quantitatively, and stepwise if necessary, with water to ob-

tain a solution having a known concentration corresponding

to that of the solution under test.

Test solution—Use portions of the solution under test

passed through a 0.8-mm filter.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 195-nm detec-

tor and a 3.9-mm 6 30-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the tailing factor is not more than

2.0, and the relative standard deviation for replicate injec-

tions is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution and Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peak. Calculate the amount of

cyclophosphamide (C7H15Cl2N2O2P) dissolved by the for-

mula:

900C(rU / rS),

in which C is the concentration, in mg per mL, of USP Cy-

clophosphamide RS in the Standard solution; and rU and rS

are the peak responses for cyclophosphamide obtained from

the Test solution and Standard solution, respectively.

Tolerances—Not less than 75% (Q) of the labeled amount

of cyclophosphamide (C7H15Cl2N2O2P) is dissolved in 45

minutes.&1S (USP28)
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BRIEFING

Desflurane, USP 27 page 549 and page 93 of PF 30(1) [Jan.–
Feb. 2004]. It is proposed to revise the preparation instructions for
the Internal standard solution in the Assay to indicate the final con-
centration of USP Halothane RS, rather than specifying a volume
to be used.

(PA1: K. Russo) RTS—41211-1

Change to read:

Packaging and storage—Preserve in tight, light-resistant con-
tainers.

~

Store at 258, excursions permitted between 158 and 308.

Replace the cap securely after each use.~USP28

Change to read:

USP Reference standards h11i—USP Desflurane RS. USP Des-
flurane Related Compound A RS.

~

USP Halothane RS.~USP28

USP Sodium Fluoride RS.

Change to read:

Assay—

Internal standard solution—Transfer 2.0 mL of halothane

~

USP Halothane RS~USP28

to a 100-mL volumetric flask, dilute with p-xylene to volume, and
mix.

&Dilute an accurately measured volume of USP Halothane

RS with p-xylene, and dilute quantitatively, and stepwise if

necessary, with p-xylene to obtain a solution having a

known concentration of about 20 mL per mL.&1S (USP28)

Standard preparation—Transfer 1.0 mL of Internal standard
solution to a 2.0-mL septum-capped vial, cap, seal, and weigh ac-
curately. Using a cold syringe, inject about 25 mL of USP Desflur-
ane RS, previously cooled to 08 to 58, into the vial. Allow the vial
to come to ambient temperature, accurately weigh it, and calculate
the quantity, in mg, of USP Desflurane RS added.
Assay preparation—Transfer 1.0 mL of Internal standard solu-

tion to a 2.0-mL septum-capped vial, cap, seal, and weigh ac-
curately. Using a cold syringe, inject about 25 mL of Desflurane,
previously cooled to 08 to 58, into the vial. Allow the vial to come
to ambient temperature, accurately weigh it, and calculate the
quantity, in mg, of Desflurane added.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector
and a 2.4-mm 6 3.7-m stainless steel column coated with polytef
and packed with 10% phase G31 and 15% phase G18 on 80- to
100-mesh support S1A. Helium is used as the carrier gas at a flow
rate of about 24 mL per minute. The chromatograph is pro-
grammed as follows. Initially the temperature of the column is

maintained at about 808 for 2.5 minutes, then increased at a rate
of 28 per minute, to 888, maintained at 888 for 3 minutes, then in-
creased to 1758 at a rate of 708 per minute, and maintained at 1758
for 4 minutes. The injection port temperature is maintained at about
2008, and the detector at about 2508. Chromatograph the Standard
preparation, and record the peak responses as directed for
Procedure: the relative retention times are 1.0 for desflurane
and about 2.8 for halothane; the resolution, R, between the desflur-
ane peak and the halothane peak is not less than 8; and the relative
standard deviation for the ratios of the desflurane peak response to
the halothane peak response obtained for replicate injections is not
more than 1.0%.
Procedure—Separately inject equal volumes (about 1 mL) of the

Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak area
responses for the halothane and desflurane peaks. Calculate the
percentage of C3H2F6O in the Desflurane taken by the formula:

100(WS /WU)(RU / RS),

in which WS is the quantity, in mg, of USP Desflurane RS used to
prepare the Standard preparation; WU is the quantity, in mg, of
Desflurane used to prepare the Assay preparation; and RU and RS

are the ratios of the peak area responses of desflurane to that of
halothane obtained from the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Diethylstilbestrol Diphosphate Tablets, page 3385 of PF 23(1)
[Jan.–Feb. 1997]. This proposed new monograph, which pre-
viously appeared in Pharmacopeial Previews, is now being for-
warded, with minor editorial revisions, to In-Process Revision.

(PA1: C. Anthony) RTS—41219-1

Add the following:

&Diethylstilbestrol Diphosphate Tablets

» Diethylstilbestrol Diphosphate Tablets contain

not less than 90.0 percent and not more than

110.0 percent of the labeled amount of diethylstil-

bestrol diphosphate (C18H22O8P2).
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Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Diethylstilbestrol

RS. USP Diethylstilbestrol Diphosphate RS.

Identification—Weigh and finely powder not less than 20

Tablets. Prepare a filtered test solution of the powder in al-

cohol having a concentration of about 2.0 mg of diethylstil-

bestrol diphosphate per mL. Separately apply 10 mL of this

solution and 10 mL of a Standard solution of USP Diethyl-

stilbestrol Diphosphate RS in alcohol containing 2.0 mg per

mL to a thin-layer chromatographic plate (see Chromatog-

raphy h621i) coated with a 0.5-mm layer of chromato-

graphic silica gel mixture. [NOTE—Protect the plate from

light.] Allow the applications to dry, and develop the chro-

matogram in a solvent system consisting of methanol and

water (1 : 1) until the solvent front has moved about three-

fourths of the length of the plate. Remove the plate from the

developing chamber, mark the solvent front, and allow the

solvent to evaporate. Examine the plate under short-wave-

length UV light, then spray the plate with a mixture of sul-

furic acid and methanol (1 : 1), and allow to dry in an oven at

1058: the RF value of the principal spot obtained from the

test solution corresponds to that of the principal spot ob-

tained from the Standard solution.

Disintegration h701i: 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Procedure for content uniformity—Transfer 1 Tablet to a

100-mL volumetric flask, add 15 mL of methanol and 3 mL

of 0.5N sodium hydroxide, and stir until the Tablet is com-

pletely disintegrated. Dissolve in and dilute with water to

volume, and filter, discarding the first 15 mL of filtrate.

Transfer 4.0 mL of this solution to a 100-mL volumetric

flask, add 0.4 mL of 0.5 N sodium hydroxide, dilute with

water to volume, and mix to obtain the test solution. Trans-

fer about 50 mg of USP Diethylstilbestrol Diphosphate RS,

accurately weighed, to a 50-mL volumetric flask; add 5 mL

of methanol and 2 mL of 0.5N sodium hydroxide; dissolve

in and dilute with water to volume; and mix. Transfer 5.0

mL of this solution to a 250-mL volumetric flask, add 1

mL of 0.5 N sodium hydroxide, and dilute with water to

volume to obtain the Standard solution. Concomitantly de-

termine the absorbances of both solutions at the wavelength

of maximum absorbance at about 241 nm, with a suitable

spectrophotometer, using a mixture of 0.4 mL of 0.5N so-

dium hydroxide in 100 mL of water as the blank. Calculate

the quantity, in mg, of C18H22O8P2 in the Tablet taken by the

formula:

25TC(AU /AS),

in which T is the labeled quantity, in mg, of diethylstilbes-

trol diphosphate in the Tablet; C is the concentration, in mg

per mL, of USP Diethylstilbestrol Diphosphate RS in the

Standard solution; and AU and AS are the absorbances of

the test solution and the Standard solution, respectively.

Limit of free diethylstilbestrol—

Vanadyl sulfate solution—Transfer about 100 mg of vana-

dyl sulfate to a 200-mL volumetric flask, dissolve in 20 mL

of sulfuric acid, dilute with glacial acetic acid to volume,

and mix.

Standard solution—Dissolve an accurately weighed

quantity of USP Diethylstilbestrol RS in alcohol to obtain

a solution having a known concentration of about 0.1 mg

per mL. Transfer 5.0 mL of this solution to a suitable con-

tainer, evaporate to dryness over a steam bath, and dissolve

the residue in 10 mL of Vanadyl sulfate solution.

Test solution—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the pow-

der, equivalent to about 100 mg of diethylstilbestrol diphos-
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phate, to a suitable container; add 15 mL of water and 2.5

mL of 1N sodium hydroxide; stir for 5 minutes; and adjust

with phosphoric acid to a pH of 8.0. Transfer this solution to

a separator, and extract with four 20-mL portions of ether,

combining the ether extracts. Filter the combined extracts

through a pledget of glass wool, evaporate over a steam bath

to dryness, and dissolve the residue in 10 mL of Vanadyl

sulfate solution.

Procedure—Heat the Standard solution and the Test solu-

tion over a steam bath for 1 hour, and cool to room tempera-

ture. Concomitantly determine the absorbance of each

solution at the wavelength of maximum absorbance at about

520 nm with a suitable spectrophotometer, using Vanadyl

sulfate solution as the blank. Calculate the quantity, in

mg, of free diethylstilbestrol in the portion of powder taken

by the formula:

0.005C(AU /AS),

in which C is the concentration, in mg per mL, of USP

Diethylstilbestrol RS in the Standard solution, and AU and

AS are the absorbances of the Test solution and the Standard

solution, respectively: not more than 0.35% is found.

Limit of diethylstilbestrol monophosphate—

Vanadyl sulfate solution and Standard solution—Proceed

as directed in the test for Limit of free diethylstilbestrol.

Test solution—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the pow-

der, equivalent to about 100 mg of diethylstilbestrol diphos-

phate, to a suitable container; add 15 mL of water and 2.5

mL of 1N sodium hydroxide; stir for 5 minutes; and adjust

with phosphoric acid to a pH of 2.2. Transfer this solution to

a separator, and extract with four 20-mL portions of ether,

combining the ether extracts. Filter through a pledget of

glass wool, evaporate over a steam bath to dryness, and dis-

solve the residue in 10 mL of Vanadyl sulfate solution.

Procedure—Heat the Standard solution and the Test solu-

tion over a steam bath for 1 hour, and cool to room tempera-

ture. Concomitantly determine the absorbance of each

solution at the wavelength of maximum absorbance at about

520 nm with a suitable spectrophotometer, using Vanadyl

sulfate solution as the blank. Calculate the quantity, in

mg, of diethylstilbestrol monophosphate in the portion of

powder taken by the formula:

1.298{[(0.005C)(AU /AS)] – F},

in which C is the concentration, in mg per mL, of USP

Diethylstilbestrol RS in the Standard solution; AU and AS

are the absorbances of the Test solution and the Standard

solution, respectively; and F is the amount, in mg, of free

diethylstilbestrol found in the test for Limit of free diethyl-

stilbestrol: not more than 2.0% is found.

Assay—Weigh and finely powder not less than 20 Tablets.

Transfer a portion of the powder, equivalent to about 100

mg of diethylstilbestrol diphosphate, to a 250-mL volu-

metric flask; add 25 mL of alcohol and 5 mL of 1N sodium

hydroxide; dilute with water to volume; mix; and filter.

Transfer 5.0 mL of this solution to a 100-mL volumetric

flask, dilute with water to volume, and mix. Similarly pre-

pare a Standard solution of USP Diethylstilbestrol Diphos-

phate RS having a known concentration of about 20 mg per

mL. Concomitantly determine the absorbances of both solu-

tions at the wavelength of maximum absorbance at about

241 nm with a suitable spectrophotometer, using Vanadyl

sulfate solution, prepared as directed in the test for Limit
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of free diethylstilbestrol, as the blank. Calculate the quantity,

in mg, of diethylstilbestrol diphosphate (C18H22O8P2) in the

Tablets taken by the formula:

5C(AU /AS),

in which C is the concentration, in mg per mL, of USP

Diethylstilbestrol RS in the Standard solution, and AU and

AS are the absorbances of the solution from the Tablets

and the Standard solution, respectively.&1S (USP28)

BRIEFING

Dimenhydrinate Oral Solution, USP 27 page 629; Dimenhy-
drinate Syrup, USP 27 page 630; Dimenhydrinate Tablets, USP
27 page 630. The revisions in these monographs are intended to
clarify the calculation in the tests for Content of 8-chlorotheophyl-
line.

(PA4: E. Gonikberg) RTS—41329-1

Dimenhydrinate Oral Solution
(Monograph under this new title—to become official June 1,
2005)
(Current monograph title is Dimenhydrinate Syrup)

Change to read:

Content of 8-chlorotheophylline—

Ammonium bicarbonate solution, Diluent, Solution A, Solution
B, Mobile phase, Internal standard solution, and Chromatographic
system—Proceed as directed in the Assay under Dimenhydrinate
Tablets.
Standard solution—Prepare as directed for Standard prepara-

tion in the Assay under Dimenhydrinate Tablets.
Test solution—Prepare as directed for Assay preparation in the

Assay.

Procedure—Separately inject equal volumes (about 10 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the areas for the major
peaks. Calculate the quantity, in mg per mL, of 8-chlorotheophyl-
line (C7H7ClN4O2) in the portion of Oral Solution taken by the for-
mula:

(214.61/469.96)(0.05W)(RU /RS),

in which 214.61 and 469.96 are the molecular weights of 8-chlo-
rotheophylline and dimenhydrinate, respectively; W is the weight,
in mg, of USP Dimenhydrinate RS in the Standard solution; and
RU and RS are peak area ratios of 8-chlorotheophylline to the inter-
nal standard obtained from the Test solution and the Standard solu-
tion, respectively. An amount of 8-chlorotheophylline that is
between 43.4% and 47.9% of the amount of dimenhydrinate

&obtained in the Assay&1S (USP28)

is found.

BRIEFING

Dimenhydrinate Syrup, USP 27 page 630—See briefing under
Dimenhydrinate Oral Solution.

(PA4: E. Gonikberg) RTS—41329-1

Dimenhydrinate Syrup
(Current title—not to change until June 1, 2005)
Monograph title change—to become official June 1, 2005
See Dimenhydrinate Oral Solution

Change to read:

Content of 8-chlorotheophylline—

Ammonium bicarbonate solution, Diluent, Solution A, Solution
B, Mobile phase, Internal standard solution, and Chromatographic
system—Proceed as directed in the Assay under Dimenhydrinate
Tablets.

Standard solution—Prepare as directed for Standard prepara-
tion in the Assay under Dimenhydrinate Tablets.

Test solution—Prepare as directed for Assay preparation in the
Assay.

Procedure—Separately inject equal volumes (about 10 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the areas for the major
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peaks. Calculate the quantity, in mg per mL, of 8-chlorotheophyl-
line (C7H7ClN4O2) in the portion of Syrup taken by the formula:

(214.61/469.96)(0.05W)(RU /RS),

in which 214.61 and 469.96 are the molecular weights of 8-chlo-
rotheophylline and dimenhydrinate, respectively; W is the weight,
in mg, of USP Dimenhydrinate RS in the Standard solution; and
RU and RS are the peak area ratios of 8-chlorotheophylline to the
internal standard obtained from the Test solution and the Standard
solution, respectively. An amount of 8-chlorotheophylline that is
between 43.4% and 47.9% of the amount of dimenhydrinate

&obtained in the Assay&1S (USP28)

is found.

BRIEFING

Dimenhydrinate Tablets, USP 27 page 630—See briefing un-
der Dimenhydrinate Oral Solution.

(PA4: E. Gonikberg) RTS—41329-2

Change to read:

Content of 8-chlorotheophylline—

Ammonium bicarbonate solution, Diluent, Solution A, Solution
B, Mobile phase, Internal standard solution, and Chromatographic
system—Prepare as directed in the Assay.
Standard solution—Prepare as directed for Standard prepara-

tion in the Assay.
Test solution—Prepare as directed for Assay preparation in the

Assay.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the areas for the major
peaks. Calculate the quantity, in mg, of 8-chlorotheophylline
(C7H7ClN4O2) per Tablet taken by the formula:

(214.61/469.96)W(RU /RS),

in which 214.61 and 469.96 are the molecular weights of 8-chlo-
rotheophylline and dimenhydrinate, respectively; W is the weight,
in mg, of USP Dimenhydrinate RS in the Standard solution; and
RU and RS are peak area ratios of 8-chlorotheophylline to the inter-
nal standard obtained from the Test solution and the Standard solu-
tion, respectively. An amount of 8-chlorotheophylline that is
between 43.4% and 47.9% of the amount of dimenhydrinate

&obtained in the Assay&1S (USP28)

is found.

BRIEFING

Ensulizole, USP 27 page 706. It is proposed to revise the Assay
to include the formula to be used in the calculation.

(BPC: M. Marques) RTS—41309-1

Change to read:

Assay—Transfer about 1200 mg of Ensulizole, accurately
weighed, to a 300-mL iodine flask, and dissolve by stirring in 25
mL of 0.5N sodium hydroxide. Add phenolphthalein TS, and ti-
trate the excess with 0.5N hydrochloric acid VS. Perform a blank
determination, and make any necessary correction. Each mL of
0.5 N sodium hydroxide is equivalent to 137.15 mg of
C13H10N2O3S.

&Calculate the percentage of C13H10N2O3S in the portion of

Ensulizole taken by the formula:

in which VNaOH is the volume, in mL, of 0.5N sodium hy-

droxide added; TNaOH is the titer of the 0.5N sodium hydrox-

ide; VHCl is the volume, in mL, of 0.5 N hydrochloric acid

used; THCl is the titer of 0.5 N hydrochloric acid; W is the

weight, in g, of Ensulizole taken; and LOD is the percentage

of loss on drying, as determined in the test for Loss on

drying.&1S (USP28)
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BRIEFING

Epinephrine Nasal Solution, USP 27 page 711; Epinephryl
Borate Ophthalmic Solution, USP 27 page 714. It is proposed
to revise the Assay to change the name of the iodine and potassium
iodide TS to iodine and potassium iodide TS 1, a change proposed
in the section Reagents, Indicators, and Solutions in this issue of
PF.

(BPC: M. Marques) RTS—41175-4

Change to read:

Assay—Pipet 30 mL of Nasal Solution into a 125-mL separator,
add 25 mL of chloroform, shake vigorously for 1 minute, allow
the liquids to separate, and discard the chloroform. Wash twice
more with chloroform, separating and discarding the lower layer
as completely as possible each time. Rinse the stopper and mouth
of the separator with a few drops of water. Add 0.2 mL of starch
TS, then while swirling the separator add iodine and potassium io-
dide TS

&TS 1&1S (USP28)

dropwise until the blue color formed persists, and immediately add
just sufficient 0.1 N sodium thiosulfate to discharge the blue color.
[NOTE—Proceed with the assay from this point without delay.]
Add to the liquid in the separator 2.10 g of sodium bicarbonate,

preventing it from coming in contact with the mouth of the sepa-
rator, and swirl until most of the bicarbonate has dissolved. By
means of a 1-mL syringe that is not fitted with a needle, rapidly
inject 1.0 mL of acetic anhydride directly into the contents of the
separator. Immediately insert the stopper in the separator, and
shake vigorously until the evolution of carbon dioxide has ceased
(7 to 10 minutes), releasing the pressure as necessary through the
stopcock. Allow to stand for 5 minutes, and extract the solution
with six 25-mL portions of chloroform, filtering each extract
through a small pledget of cotton, previously washed with chloro-
form, into a beaker.
Evaporate the combined chloroform extracts on a steam bath in a

current of air to about 3 mL, transfer the residue by means of small
portions of chloroform to a tared 50-mL beaker, and heat again to
evaporate the solvent completely. Heat further at 1058 for 30 min-
utes, cool in a desiccator, and weigh the residue of triacetylepi-
nephrine. Add 5.0 mL of chloroform, cover the beaker, gently
swirl the contents until the residue has completely dissolved, and
determine the specific rotation, R, using a 200-mm semimicro po-
larimeter tube.
Calculate the quantity, in mg, of C9H13NO3 in the volume of Na-

sal Solution taken by the formula:

(183.20 / 309.32)(W)(0.5 + 0.5R / 93),

in which 183.20 and 309.32 are the molecular weights of epineph-
rine and triacetylepinephrine, respectively; and W is the weight, in
mg, and R is the specific rotation (in degrees, without regard to the
sign), of the isolated triacetylepinephrine.

BRIEFING

Epinephryl Borate Ophthalmic Solution, USP 27 page 714—
See briefing under Epinephrine Nasal Solution.

(BPC: M. Marques) RTS—41175-3

Change to read:

Assay—Transfer an accurately measured volume of Ophthalmic
Solution, equivalent to about 100 mg of epinephrine, to a 250-
mL separator. Dilute with water to 30 mL, and adjust with dilute
hydrochloric acid (1 in 12) to a pH of 4.0+ 0.2. Add 25 mL of
carbon tetrachloride, shake vigorously for 1 minute, allow the
phases to separate, and discard the carbon tetrachloride washing.
In the same manner, wash with two additional 25-mL portions of
carbon tetrachloride, and discard the washings. Rinse the stopper
and the mouth of the separator with 2 to 3 mL of water such that the
rinsings enter the separator and combine with the solution under
assay. Add 0.2 mL of starch TS, and, while swirling the separator,
add iodine and potassium iodide TS

&TS 1&1S (USP28)

dropwise until the blue color persists. Immediately add a volume of
0.1N sodium thiosulfate just sufficient to discharge the blue color.
[NOTE—Proceed with the assay from this point without delay.]

Add 2.10 g of sodium bicarbonate through a dry powder funnel
to prevent the powder from coming in contact with the mouth of
the separator, and swirl to dissolve most of the solid. By means of a
syringe fitted with a suitable pipet, rapidly inject 1.0 mL of acetic
anhydride directly into the contents of the separator. Swirl the un-
stoppered separator gently for 3 minutes to allow carbon dioxide to
escape. Insert the stopper, and shake gently until the evolution of
carbon dioxide has ceased (7 to 10 minutes), releasing the pressure
through the stopcock as necessary. Allow to stand for 5 minutes.
Extract with six 25-mL portions of chloroform, shaking for 1 min-
ute each time, filtering each extract through a small pledget of
chloroform-saturated cotton and collecting the extracts in a 400-
mL beaker. Add several glass beads, and evaporate on a steam bath
to about 3 mL. With the aid of 15 to 20 mL of chloroform, transfer
the residue to a tared 50-mL beaker, and evaporate on the steam
bath to dryness. Dry the residue at 1058 for 30 minutes, cool in a
desiccator, and weigh the triacetylepinephrine so obtained. Trans-
fer 10.0 mL of chloroform to the beaker, and gently swirl to dis-
solve the residue, dislodging the semisolid residue from the glass
surface, if necessary, with a small metal spatula. Determine the an-
gular rotation of the solution in a 100-mm polarimeter tube.

Calculate the quantity, in mg, of epinephrine (C9H13NO3) in the
volume of Ophthalmic Solution taken by the formula:

(183.20/309.32)(W)(0.5 + 0.5R/93),

in which 183.20 and 309.32 are the molecular weights of epineph-
rine and triacetylepinephrine, respectively; W is the weight, in mg,
of the isolated triacetylepinephrine; and R is the specific rotation, in
degrees, of the triacetylepinephrine solution.
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BRIEFING

Ergoloid Mesylates Tablets, USP 27 page 721, page 3056 of
the First Supplement, and page 1477 of PF 29(5) [Sept.–Oct.
2003]; Ergoloid Mesylates Sublingual Tablets; Ergotamine
Tartrate Tablets, USP 27 page 725; Ergotamine Tartrate Sub-
lingual Tablets; Nitroglycerin Tablets, USP 27 page 1330; Ni-
troglycerin Sublingual Tablets. Revisions that are proposed are
intended to subdivide the standards of the existing monograph
on Ergoloid Mesylates Tablets by replacing the current monograph
with two separate monographs, the titles of which are proposed by
the Expert Committee on Nomenclature and Labeling to be Ergo-
loid Mesylates Tablets and Ergoloid Mesylates Sublingual Tablets.
The standards of the revised Ergoloid Mesylates Tablets mono-
graph would be those taken from the present monograph that are
applicable to tablets that are to be swallowed intact. The ‘‘Tablets’’
term is used with the understanding that the article is an immediate-
release dosage form but, in accordance with existing nomenclature
policy, the term ‘‘Immediate-Release’’ is not included in the name.
The standards of the new Ergoloid Mesylates Sublingual Tablets
monograph would be those taken from the present monograph that
are applicable to tablets that are not to be swallowed intact but are
meant to be administered for sublingual delivery of the drug, and
the proposed title is in the general form [DRUG] [ROUTE OF AD-
MINISTRATION][DOSAGE FORM]. The Expert Committee on
Nomenclature and Labeling considers that the term ‘‘Sublingual’’
appearing prominently in the product name will represent a signif-
icant improvement in that the consumer will be provided with the
assurance that the product will be used properly to achieve the ben-
efit of the medication. The standards encompassed within the two
proposed monographs are the same as those currently combined
within the single monograph on Ergoloid Mesylates Tablets.
The revisions are proposed for publication in the First Supple-

ment to USP 28–NF 23, which is to become official April 1, 2005,
but with October 1, 2006, designated as the official date for the
name revisions. The 18-month postponement of the official date
for the name changes would be intended to allow for product label
changes to be made and for health practitioners and consumers to
become familiar with the revised terminology.
Revisions are similarly proposed in this number of PF, to replace

the present monograph on Ergotamine Tartrate Tablets with sepa-
rate monographs under the names Ergotamine Tartrate Tablets and
Ergotamine Tartrate Sublingual Tablets, and to change the title of
the monograph on Nitroglycerin Tablets to Nitroglycerin Sublin-
gual Tablets.

(PA3: S. Salado; NL: C. Barnstein) RTS—40684-3

Ergoloid Mesylates Tablets
(Monograph to be deleted as of October 1, 2006)

Change to read:

Packaging and storage—Preserve in tight, light-resistant con-
tainers.

&Store at 258, excursions permitted between 158 and

308.&1S (USP28)

Change to read:

Dissolution h711i (for Tablets intended to be swallowed)—

Medium: water; 500 mL.
Apparatus 2: 50 rpm, the distance between the paddle blade

and the inside bottom of the vessel being maintained at 4.5+ 0.2
cm during the test.
Time: 30 minutes.

&Determine the amount of ergoloid mesylates dissolved

using the following procedure.&2S (USP27)

Mobile phase—Prepare as directed in the Assay.
Standard solution—Dissolve an accurately weighed quantity of

USP Ergoloid Mesylates RS in water to obtain a solution having a
known concentration of about 50 mg per mL. Transfer 4 mL of this
solution for every 0.5 mg of ergoloid mesylates contained in the
Tablets to a 200-mL volumetric flask, add 1 mL of 0.1N hydro-
chloric acid and 100 mL of water, mix, and dilute with water to
volume.
Test solution—Transfer a 20-mL portion of the solution under

test to a suitable container, add 100 mL of 0.1N hydrochloric acid,
and mix.
Chromatographic system—Proceed as directed in the Assay ex-

cept that the sum of the relative standard deviation values for the
four ergoloid mesylates peaks for replicate injections is not more
than 3.0%.
Procedure—Separately inject equal volumes (about 200 mL

&500 mL)&2S (USP27)

of the Standard solution and the Test solution into the chromato-
graph, record the chromatograms, and measure the responses for
the major peaks. Calculate the quantity of ergoloid mesylates as
directed in the Assay.
Tolerances—Not less than 75% (Q) of the labeled amount of er-

goloid mesylates is dissolved in 30 minutes.

Change to read:

Assay—
Mobile phase—Prepare a filtered and degassed solution contain-

ing a mixture of water, acetonitri le, and triethylamine
(700 : 300 : 9). Make adjustments if necessary (see System Suitabil-
ity under Chromatography h621i).
Internal standard solution—Transfer about 113 mg of papaver-

ine hydrochloride to a 1-L flask. Add a mixture of 0.01M tartaric
acid and acetonitrile (2 : 1) to volume, and mix.
Standard preparation—Transfer about 33 mg of USP Ergoloid

Mesylates RS, accurately weighed, to a 100-mL volumetric flask.
Dissolve in and dilute with Internal standard solution to volume,
and mix. Use a freshly prepared solution.
Assay preparation—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the powder,
equivalent to about 5 mg of Ergoloid Mesylates to a 50-mL centri-
fuge tube. Add 15.0 mL of Internal standard solution, insert the
stopper into the tube, and shake for about 15 minutes. Centrifuge,
filter if necessary, and use the clear supernatant.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 280-nm detector and a
3.9-mm

&4.6-mm&2S (USP27)
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6 15-cm column that contains packing L1. &[NOTE—Use an L1
column capable of handling pH values greater than 11.]&1S (USP27)

The flow rate is about 1.5 mL per minute. Chromatograph the Stan-
dard preparation, and record the peak responses as directed for
Procedure: the column efficiency determined for the dihydro-
b-ergocryptine mesylate peak is not less than 1000 theoretical
plates; the tailing factor for dihydro-b-ergocryptine mesylate is
not more than 2.0; the resolution, R, between the dihydro-a-ergo-
cryptine mesylate and dihydroergocristine mesylate is not less than
2.0; the resolution, R, between dihydroergocristine and dihydro-
b-ergocryptine is not less than 2.0; and the relative standard devia-
tion of the ratio of the sum of the four peaks to the internal standard
for replicate injections is not more than 1.5%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. The order of elution is papaverine, dihydroer-
gocornine, dihydro-a-ergocryptine, dihydroergocristine, and dihy-
dro-b-ergocryptine. Calculate the quantity, in mg, of ergoloid
mesylates in the portion of Tablets taken by the formula:

15C(RU /RS),

in which C is the concentration, in mg per mL, of USP Ergoloid
Mesylates RS in the Standard preparation; and RU and RS are the
sums of the ratios of responses of the four major peaks to the re-
sponse of the internal standard peak obtained from the Assay prep-
aration and the Standard preparation, respectively. Calculate the
percentage of each of the individual alkaloids taken by the formula:

100Ri(MW)yi/�[Ri(MW)i],

where Ri is the peak response ratio of the individual alkaloid to the
internal standard; (MW)i is the molecular weight of the individual
alkaloid; and �[Ri(MW)i] is the summation of the products of peak
response ratios and molecular weights for the four alkaloids.

BRIEFING

Ergoloid Mesylates Tablets—See briefing under Ergoloid Me-
sylates Tablets.

(PA3: S. Salado; NL: C. Barnstein) RTS—40684-3

Add the following:

&Ergoloid Mesylates Tablets
(Monograph with nomenclature related changes—to become
official October 1, 2006)

» Ergoloid Mesylates Tablets contain not less than

90.0 percent and not more than 110.0 percent of

the labeled amount of ergoloid mesylates, consist-

ing of not less than 30.3 percent and not more then

36.3 percent of the methanesulfonate salt of each

of the individual alkaloids (dihydroergocristine,

dihydroergocornine, and dihydroergocryptine).

The ratio of alpha- to beta-dihydroergocryptine

mesylate is not less than 1.5 : 1.0 and not more

than 2.5 : 1.0.

Packaging and storage—Preserve in tight, light-resistant

containers. Store at 258, excursions permitted between 158

and 308.

Labeling—Label the Tablets to indicate that they are in-

tended for swallowing intact.

USP Reference standards h11i—USP Ergoloid Mesylates

RS.

Identification—Mix a small amount of powdered Tablets,

equivalent to about 5 mg of ergoloid mesylates, with 5 mL

of water and 5 mL of a mixture of equal volumes of glacial

acetic acid and sulfuric acid, and add 1 drop of freshly pre-

pared ferric chloride solution (1 in 20): a violet-blue color

develops within 5 minutes.

Dissolution h711i—

Medium: water; 500 mL.

Apparatus 2: 50 rpm, the distance between the paddle

blade and the inside bottom of the vessel being maintained

at 4.5+ 0.2 cm during the test.

Time: 30 minutes.

Determine the amount of ergoloid mesylates dissolved

using the following procedure.

Mobile phase—Prepare as directed in the Assay.
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Standard solution—Dissolve an accurately weighed

quantity of USP Ergoloid Mesylates RS in water to obtain

a solution having a known concentration of about 50 mg per

mL. Transfer 4 mL of this solution for every 0.5 mg of er-

goloid mesylates contained in the Tablets to a 200-mL volu-

metric flask, add 1 mL of 0.1 N hydrochloric acid and 100

mL of water, mix, and dilute with water to volume.

Test solution—Transfer a 20-mL portion of the solution

under test to a suitable container, add 100 mL of 0.1N hy-

drochloric acid, and mix.

Chromatographic system—Proceed as directed in the As-

say except that the sum of the relative standard deviation

values for the four ergoloid mesylates peaks for replicate in-

jections is not more than 3.0%.

Procedure—Separately inject equal volumes (about 500

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the quantity of er-

goloid mesylates as directed in the Assay.

Tolerances—Not less than 75% (Q) of the labeled amount

of ergoloid mesylates is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Assay—

Mobile phase—Prepare a filtered and degassed solution

containing a mixture of water, acetonitrile, and triethyla-

mine (700 : 300 : 9). Make adjustments if necessary (see Sys-

tem Suitability under Chromatography h621i).

Internal standard solution—Transfer about 113 mg of pa-

paverine hydrochloride to a 1-L flask. Add a mixture of

0.01M tartaric acid and acetonitrile (2 : 1) to volume, and

mix.

Standard preparation—Transfer about 33 mg of USP Er-

goloid Mesylates RS, accurately weighed, to a 100-mL

volumetric flask. Dissolve in and dilute with Internal stan-

dard solution to volume, and mix. Use a freshly prepared

solution.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 5 mg of ergoloid mesylates

to a 50-mL centrifuge tube. Add 15.0 mL of Internal stan-

dard solution, insert the stopper into the tube, and shake for

about 15 minutes. Centrifuge, filter if necessary, and use the

clear supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 280-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L1. [NOTE—Use an L1 column capable of handling pH val-

ues greater than 11.] The flow rate is about 1.5 mL per min-

ute. Chromatograph the Standard preparation, and record

the peak responses as directed for Procedure: the column

efficiency determined for the dihydro-b-ergocryp-

tine mesylate peak is not less than 1000 theoretical plates;

the tailing factor for dihydro-b-ergocryptine mesylate is not

more than 2.0; the resolution, R, between dihydro-a-ergo-

cryptine mesylate and dihydroergocristine mesylate is not

less than 2.0; the resolution, R, between dihydroergocristine

and dihydro-b-ergocryptine is not less than 2.0; and the rel-

ative standard deviation of the ratio of the sum of the four

peaks to the internal standard for replicate injections is not

more than 1.5%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. The order of elu-

tion is papaverine, dihydroergocornine, dihydro-a-ergo-
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cryptine, dihydroergocristine, and dihydro-b-ergocryptine.

Calculate the quantity, in mg, of ergoloid mesylates in the

portion of Tablets taken by the formula:

15C(RU /RS),

in which C is the concentration, in mg per mL, of USP Er-

goloid Mesylates RS in the Standard preparation; and RU

and RS are the sums of the ratios of responses of the four

major peaks to the response of the internal standard peak

obtained from the Assay preparation and the Standard prep-

aration, respectively. Calculate the percentage of each of the

individual alkaloids taken by the formula:

100Ri(MW)yi/�[Ri(MW)i],

in which Ri is the peak response ratio of the individual alka-

loid to the internal standard; (MW)i is the molecular weight

of the individual alkaloid; and �[Ri(MW)i] is the summation

of the products of peak response ratios and molecular

weights for the four alkaloids.&1S (USP28)

(Official October 1, 2006)

BRIEFING

Ergoloid Mesylates Sublingual Tablets—See briefing under
Ergoloid Mesylates Tablets.

(PA3: S. Salado; NL: C. Barnstein) RTS—40684-1

Add the following:

&Ergoloid Mesylates Sublingual Tablets
(Monograph under this new title—to become official October 1,
2006)

» Ergoloid Mesylates Sublingual Tablets contain

not less than 90.0 percent and not more than

110.0 percent of the labeled amount of ergoloid

mesylates, consisting of not less than 30.3 percent

and not more then 36.3 percent of the methanesul-

fonate salt of each of the individual alkaloids (di-

hydroergocristine, dihydroergocornine, and

dihydroergocryptine). The ratio of alpha- to

beta-dihydroergocryptine mesylate is not less

than 1.5 : 1.0 and not more than 2.5 : 1.0.

Packaging and storage—Preserve in tight, light-resistant

containers. Store at 258, excursions permitted between 158

and 308.

Labeling—Label the Tablets to indicate that they are in-

tended for sublingual administration.

USP Reference standards h11i—USP Ergoloid Mesylates

RS.

Identification—Mix a small amount of powdered Sublin-

gual Tablets, equivalent to about 5 mg of ergoloid mesy-

lates, with 5 mL of water and 5 mL of a mixture of equal

volumes of glacial acetic acid and sulfuric acid, and add 1

drop of freshly prepared ferric chloride solution (1 in 20): a

violet-blue color develops within 5 minutes.

Disintegration h701i: 15 minutes.

Uniformity of dosage units h905i: meet the require-

ments.
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Assay—

Mobile phase—Prepare a filtered and degassed solution

containing a mixture of water, acetonitrile, and triethyla-

mine (700 : 300 : 9). Make adjustments if necessary (see Sys-

tem Suitability under Chromatography h621i).

Internal standard solution—Transfer about 113 mg of pa-

paverine hydrochloride to a 1-L flask. Add a mixture of

0.01M tartaric acid and acetonitrile (2 : 1) to volume, and

mix.

Standard preparation—Transfer about 33 mg of USP Er-

goloid Mesylates RS, accurately weighed, to a 100-mL

volumetric flask. Dissolve in and dilute with Internal stan-

dard solution to volume, and mix. Use a freshly prepared

solution.

Assay preparation—Weigh and finely powder not fewer

than 20 Sublingual Tablets. Transfer an accurately weighed

portion of the powder, equivalent to about 5 mg of ergoloid

mesylates, to a 50-mL centrifuge tube. Add 15.0 mL of In-

ternal standard solution, insert the stopper into the tube, and

shake for about 15 minutes. Centrifuge, filter if necessary,

and use the clear supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 280-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L1. [NOTE—Use an L1 column capable of handling pH val-

ues greater than 11.] The flow rate is about 1.5 mL per min-

ute. Chromatograph the Standard preparation, and record

the peak responses as directed for Procedure: the column

efficiency determined for the dihydro-b-ergocryptine mesy-

late peak is not less than 1000 theoretical plates; the tailing

factor for dihydro-b-ergocryptine mesylate is not more than

2.0; the resolution, R, between the dihydro-a-ergocryptine

mesylate and dihydroergocristine mesylate is not less than

2.0; the resolution, R, between dihydroergocristine and di-

hydro-b-ergocryptine is not less than 2.0; and the relative

standard deviation of the ratio of the sum of the four peaks

to the internal standard for replicate injections is not more

than 1.5%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. The order of elu-

tion is papaverine, dihydroergocornine, dihydro-a-ergo-

cryptine, dihydroergocristine, and dihydro-b-ergocryptine.

Calculate the quantity, in mg, of ergoloid mesylates in the

portion of Sublingual Tablets taken by the formula:

15C(RU /RS),

where C is the concentration, in mg per mL, of USP Ergo-

loid Mesylates RS in the Standard preparation; and RU and

RS are the sums of the ratios of responses of the four major

peaks to the response of the internal standard peak obtained

from the Assay preparation and the Standard preparation,

respectively. Calculate the percentage of each of the individ-

ual alkaloids taken by the formula:

100Ri(MW)yi/�[Ri(MW)i],

in which Ri is the peak response ratio of the individual alka-

loid to the internal standard; (MW)i is the molecular weight

of the individual alkaloid; and �[Ri(MW)i] is the summation

of the products of peak response ratios and molecular

weights for the four alkaloids.&1S (USP28)

(Official October 1, 2006)
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BRIEFING

Ergotamine Tartrate Tablets, USP 27 page 725—See briefing
under Ergoloid Mesylates Tablets.

(PA3: S. Salado) RTS—41094-1

Ergotamine Tartrate Tablets
(Monograph to be deleted as of October 1, 2006)

Change to read:

Packaging and storage—Preserve in well-closed, light-resistant
containers.

&Store at 258, excursions permitted between 158 and

308.&1S (USP28)

BRIEFING

Ergotamine Tartrate Tablets—See briefing under Ergoloid
Mesylates Tablets.

(PA3: S. Salado; NL: C. Barnstein) RTS—41094-1

Add the following:

&Ergotamine Tartrate Tablets
(Monograph with nomenclature related changes—to become
official October 1, 2006)

» Ergotamine Tartrate Tablets contain not less

than 90.0 percent and not more than 110.0 percent

of the labeled amount of (C33H35N5O5)2 �C4H6O6.

Packaging and storage—Preserve in well-closed, light-re-

sistant containers. Store at 258, excursions permitted be-

tween 158 and 308.

Labeling—Label the Tablets to indicate that they are in-

tended for swallowing intact.

USP Reference standards h11i—USP Ergotamine Tar-

trate RS.

Identification—Triturate a quantity of finely powdered

Tablets, equivalent to about 5 mg of ergotamine tartrate,

with 10 mL of solvent hexane for a few minutes, allow to

settle, and discard the solvent hexane extract. Add to the

residue 10 mL of chloroform saturated with ammonia (pre-

pared by shaking chloroform with ammonium hydroxide,

then drawing off the chloroform layer), triturate for a few

minutes, filter, and evaporate the filtrate on a steam bath

to dryness. Dissolve the residue in a mixture of 4 mL of gla-

cial acetic acid and 4 mL of ethyl acetate. To 1 mL of this

solution add slowly, with continuous agitation and cooling,

1 mL of sulfuric acid: a blue color with a red tinge develops.

Add 0.1 mL of ferric chloride TS, previously diluted with an

equal volume of water: the red tinge becomes less apparent

and the blue color more pronounced.

Dissolution h711i

Medium: tartaric acid solution (1 in 100); 1000 mL.

Apparatus 2: 75 rpm.

Time: 30 minutes.

Procedure—Determine the amount of (C33H35N2O5)2 �

C4H6O6 dissolved from fluorescence intensities, using the

maximum excitation wavelength at about 327 nm and the

maximum emission wavelength at about 427 nm, of filtered

portions of the solution under test, suitably diluted with Dis-

solution Medium, if necessary, in comparison with a Stan-

dard solution having a known concentration of USP

Ergotamine Tartrate RS in the same Medium.
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Tolerances—Not less than 75% (Q) of the labeled amount

of (C33H35N2O5)2 �C4H6O6 is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and 0.01M monobasic potassium phosphate

(55 : 45). Make adjustments if necessary (see System Suit-

ability under Chromatography h621i).

Internal standard solution—Transfer about 40 mg of er-

gonovine maleate to a 250-mL volumetric flask, add a mix-

ture of acetonitrile and water (55 : 45) to volume, and mix.

Standard preparation—Transfer about 10 mg of USP Er-

gotamine Tartrate RS, accurately weighed, to a 50-mL volu-

metric flask, add a mixture of acetonitrile and water (55 : 45)

to volume, and mix. Transfer 5.0 mL of this solution to a 50-

mL volumetric flask, add 5.0 mL of Internal standard solu-

tion, dilute with the mixture of acetonitrile and water

(55 : 45) to volume, and mix to obtain a solution having a

known concentration of about 0.02 mg of USP Ergotamine

Tartrate RS per mL.

Assay preparation—Transfer a number of whole Tablets,

equivalent to about 10 mg of ergotamine tartrate, to a 500-

mL volumetric flask. Add 50.0 mL of Internal standard

solution, 300 mL of a mixture of acetonitrile and water

(55 : 45), and sonicate for about 10 minutes. Dilute with

the mixture of acetonitrile and water (55 : 45) to volume,

and mix. Filter through a 0.45-mm membrane disk, discard-

ing the first 25 mL of the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 3.9-mm 6 30-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the Standard preparation, and record the peak responses as

directed for Procedure: the relative retention times are about

0.7 for ergonovine maleate and 1.0 for ergotamine tartrate;

the resolution, R, between the analyte and internal standard

peaks is not less than 3.0; the column efficiency determined

from the analyte peak is not less than 3000 theoretical

plates; the tailing factor for the analyte peak is not more than

2.0; and the relative standard deviation for replicate injec-

tions is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of (C33H35N5O5)2 �C4H6O6 in the portion

of Ergotamine Tartrate Tablets taken by the formula:

500C(RU /RS),

in which C is the concentration, in mg per mL, of USP Er-

gotamine Tartrate RS in the Standard preparation, and RU

and RS are the peak response ratios obtained from the

Assay preparation and the Standard preparation, respec-

tively.&1S (USP28)

(Official October 1, 2006)

BRIEFING

Ergotamine Tartrate Sublingual Tablets—See briefing under
Ergoloid Mesylates Tablets.

(PA3: S. Salado; NL: C. Barnstein) RTS—41094-2
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Add the following:

&Ergotamine Tartrate Sublingual
Tablets
(Monograph under this new title—to become official October 1,
2006)

» Ergotamine Tartrate Sublingual Tablets contain

not less than 90.0 percent and not more than 110.0

percent of the labeled amount of (C33H35N5O5)2 �
C4H6O6.

Packaging and storage—Preserve in well-closed, light-re-

sistant containers. Store at 258, excursions permitted be-

tween 158 and 308.

Labeling—Label Tablets to indicate that they are intended

for sublingual administration.

USP Reference standards h11i—USP Ergotamine Tar-

trate RS.

Identification—Triturate a quantity of finely powdered

Sublingual Tablets, equivalent to about 5 mg of ergotamine

tartrate, with 10 mL of solvent hexane for a few minutes,

allow to settle, and discard the solvent hexane extract.

Add to the residue 10 mL of chloroform saturated with am-

monia (prepared by shaking chloroform with ammonium

hydroxide, then drawing off the chloroform layer), triturate

for a few minutes, filter, and evaporate the filtrate on a steam

bath to dryness. Dissolve the residue in a mixture of 4 mL of

glacial acetic acid and 4 mL of ethyl acetate. To 1 mL of this

solution add slowly, with continuous agitation and cooling,

1 mL of sulfuric acid: a blue color with a red tinge develops.

Add 0.1 mL of ferric chloride TS, previously diluted with an

equal volume of water: the red tinge becomes less apparent

and the blue color more pronounced.

Disintegration h701i: 5 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and 0.01M monobasic potassium phosphate

(55 : 45). Make adjustments if necessary (see System Suit-

ability under Chromatography h621i).

Internal standard solution—Transfer about 40 mg of er-

gonovine maleate to a 250-mL volumetric flask, add a mix-

ture of acetonitrile and water (55 : 45) to volume, and mix.

Standard preparation—Transfer about 10 mg of USP Er-

gotamine Tartrate RS, accurately weighed, to a 50-mL volu-

metric flask, add a mixture of acetonitrile and water (55 : 45)

to volume, and mix. Transfer 5.0 mL of this solution to a 50-

mL volumetric flask, add 5.0 mL of Internal standard solu-

tion, dilute with the mixture of acetonitrile and water

(55 : 45) to volume, and mix to obtain a solution having a

known concentration of about 0.02 mg of USP Ergotamine

Tartrate RS per mL.

Assay preparation—Transfer a number of whole Sublin-

gual Tablets, equivalent to about 10 mg of ergotamine tar-

trate, to a 500-mL volumetric flask. Add 50.0 mL of Internal

standard solution, 300 mL of a mixture of acetonitrile and

water (55 : 45), and sonicate for about 10 minutes. Dilute

with the mixture of acetonitrile and water (55 : 45) to vol-

ume, and mix. Filter through a 0.45-mmmembrane disk, dis-

carding the first 25 mL of the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 3.9-mm 6 30-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the Standard preparation, and record the peak responses as

directed for Procedure: the relative retention times are about
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0.7 for ergonovine maleate and 1.0 for ergotamine tartrate;

the resolution, R, between the analyte and internal standard

peaks is not less than 3.0; the column efficiency determined

from the analyte peak is not less than 3000 theoretical

plates; the tailing factor for the analyte peak is not more than

2.0; and the relative standard deviation for replicate injec-

tions is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of (C33H35N5O5)2 �C4H6O6 in the portion

of Sublingual Tablets taken by the formula:

500C(RU /RS),

in which C is the concentration, in mg per mL, of USP Er-

gotamine Tartrate RS in the Standard preparation, and RU

and RS are the peak response ratios obtained from the

Assay preparation and the Standard preparation, respec-

tively.&1S (USP28)

(Official October 1, 2006)

BRIEFING

Estradiol Transdermal System, page 9080 of PF 25(6) [Nov.–
Dec. 1999]. This new monograph, which previously appeared in
Pharmacopeial Previews, is now forwarded to In-Process Revi-
sion. In addition, minor editorial changes have been made.

(PA1: C. Anthony) RTS—40960-1

Add the following:

&Estradiol Transdermal System

» Estradiol Transdermal System contains not less

than 90.0 percent and not more than 110.0 percent

of the labeled amount of estradiol (C18H24O2).

Packaging and storage—Preserve in hermetic, light-resis-

tant, unit-dose pouches.

USP Reference standards h11i—USP Estradiol RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Drug release h724i—

FOR PRODUCTS LABELED FOR DOSING EVERY 84 HOURS—

Medium: water; 900 mL.

Apparatus 5: 50 rpm.

Times: 24, 48, and 96 hours.

Determine the amount of C18H24O2 released by employing

the following method.

Mobile phase—Prepare a filtered and degassed mixture of

water and acetonitrile (3 : 2). Make adjustments if necessary

(see System Suitability under Chromatography h621i).

Standard solutions—Dissolve an accurately weighed

quantity of USP Estradiol RS in dehydrated alcohol, and di-

lute quantitatively, and stepwise if necessary, to obtain a

solution having a known concentration of about 9 mg per

mL. Dilute this solution with water to obtain additional so-

lutions having known concentrations of about 0.9, 0.45, and

0.045 mg per mL.

Test solution—At each sampling time interval, withdraw a

10-mL aliquot of the solution under test.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a fluorometric

detector, set at an excitation wavelength of 220 nm and an

emission wavelength set at 270 nm, and a 4.6-mm 6 3-cm

column that contains packing L1. The column temperature

is maintained at 408. The flow rate is about 1.0 mL per min-

ute. Chromatograph the Standard solutions, and record the

peak responses as directed for Procedure: the tailing factor

is between 0.9 and 2.5; and the relative standard deviation

for replicate injections of the 0.45 mg per mL Standard solu-

tion is not more than 3.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solutions and the Test solution into

the chromatograph, record the chromatograms, and measure

the responses for the major peaks. Plot the peak responses of

the Standard solutions versus concentration, in mg per mL,

of estradiol. From the graph so obtained determine the

amount, in mg per mL, of C18H24O2 released.

Tolerances—The amounts of C18H24O2 released, as per-

centages of the labeled amount of the dose absorbed in vivo

at the times specified, conform to Acceptance Table 4.

Time (hours) Amount dissolved

24 between 2.4% and 26.4%

48 between 4.8% and 52.0%

96 between 10.0% and 85.0%

Uniformity of dosage units h905i: meets the require-

ments.

Alcohol content—

Diluent—Prepare a mixture of acetonitrile and water

(1 : 1).

Internal standard solution—Pipet 4.0 mL of dehydrated

methanol into a 100-mL volumetric flask. Dilute with water

to volume, and mix.

Standard solution—Accurately weigh, by difference,

about 1.6 mL of dehydrated alcohol into a tared 50-mL

volumetric flask containing about 15 mL of water. Dilute

withDiluent to volume, and mix. Pipet 10.0 mL of this solu-

tion into a 50-mL volumetric flask, dilute with Diluent to

volume, and mix. Pipet 25.0 mL of this solution into a

50-mL volumetric flask, add 5.0 mL of Internal standard

solution, dilute with water to volume, and mix.

Test solutions—Prepare as directed in the Assay for Assay

preparations, with the following changes. Pipet 25.0 mL of

each solution into individual 50-mL volumetric flasks. Add

5.0 mL of Internal standard solution, dilute with water to

volume, and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 2-mm6 2-m glass column that contains sup-

port S2. The carrier gas is helium, flowing at a rate of 30 mL

per minute. The column temperature is 1008. The injection

port temperature and the detector temperature are main-

tained at 2008. Chromatograph the Standard solution, and

record the peak areas as directed for Procedure: the relative

retention times are about 0.4 for the internal standard and

about 1.0 for alcohol; and the relative standard deviation

for replicate injections, determined from the ratios of alco-

hol peak areas to those of the internal standard, is not more

than 1.5%.

Procedure—Separately inject equal volumes (about 2 mL)

of the Standard solution and each of the Test solutions into

the chromatograph, record the chromatograms, and measure

the areas for the major peaks. Calculate the amount of alco-

hol, in mg, in each Transdermal System taken by the for-

mula:

160C(RU /RS),
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in which C is the concentration, in mg per mL, of dehy-

drated alcohol in the Standard solution; and RU and RS are

the ratios of the peak responses of alcohol to the internal

standard obtained from the Test solutions and the Standard

solution, respectively. Calculate the average amount of alco-

hol in the Test solution taken: between 80% and 120% of the

labeled amount of C2H5OH is found.

Assay—

Diluent—Prepare a mixture of acetonitrile and water

(1 : 1).

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and water (55 : 45). Make adjustments if neces-

sary (see System Suitability under Chromatography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Estradiol RS in Diluent. Dilute quantita-

tively, and stepwise if necessary, with Diluent to obtain a

solution having a known concentration of about 0.1 mg

per mL.

Assay preparations—Cut 10 Transdermal Systems into

pieces, keeping the pieces from each system separate. Re-

move the protective liners, if any, from the strips and dis-

card. Transfer the pieces of each system into separate

stoppered flasks of suitable size, and add an accurately mea-

sured volume of Diluent to each flask to obtain solutions

having a concentration of about 0.1 mg of estradiol per

mL. Shake by mechanical means for about 3 hours, and son-

icate for 15 minutes.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 280-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L1. The column temperature is maintained at 358. The flow

rate is about 1 mL per minute. Chromatograph the Standard

preparation, and record the peak responses as directed for

Procedure: the tailing factor is between 0.9 and 1.6; and

the relative standard deviation for replicate injections is

not more than 2.5%.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparations

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of estradiol (C18H24O2) in each Transdermal

System taken by the formula:

VC(rU / rS),

in which V is the volume, in mL, of Diluent used to prepare

the Assay preparation; C is the concentration, in mg per mL,

of USP Estradiol RS in the Standard preparation; and rU

and rS are the peak responses obtained from the Assay prep-

aration and the Standard preparation, respectively. Calcu-

late the average quantity, in mg, of estradiol in each

Transdermal System. Use the individual assays to determine

the Uniformity of dosage units.&1S (USP28)

BRIEFING

Etodolac Extended-Release Tablets, page 320 of PF 29(1)
[Jan.–Feb. 2003]. This new monograph, which previously ap-
peared in Pharmacopeial Previews, is now forwarded to In-Pro-
cess Revision.

(PA2: C. Anthony) RTS—40961-1
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Add the following:

&Etodolac Extended-Release Tablets

» Etodolac Extended-Release Tablets contain not

less than 90.0 percent and not more than 110.0

percent of the labeled amount of etodolac

(C17H21NO3).

Packaging and storage—Preserve in well-closed con-

tainers. Store at controlled room temperature, protected

from light.

USP Reference standards h11i—USP Etodolac RS. USP

Etodolac Related Compound A RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

of the Standard preparation, as obtained in the Assay.

Dissolution h711i: [To come.]

Drug release h724i—

Medium: 0.05M phosphate buffer, pH 7.4; 1000 mL.

Apparatus 2: 75 rpm, with sinker.

Times: 3, 6, 10, and 16 hours.

Procedure—Determine the amount of C17H21NO3 dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 279 nm on filtered portions

of the solution under test, suitably diluted with Dissolution

Medium, if necessary, in comparison with a Standard solu-

tion having a known concentration of USP Etodolac RS in

the same Medium. Use Dissolution Medium as the blank.

Tolerances—The percentages of the labeled amount of

C17H21NO3 dissolved at the times specified conform to Ac-

ceptance Table 1.

Time (hours) Amount dissolved

3 between 15 % and 40%

6 between 35% and 70%

10 between 60% and 95%

16 not less than 80%

Uniformity of dosage units h905i: meet the require-

ments.

Chromatographic purity—

Diluent, Mobile phase, and System suitability solution—

Proceed as directed in the Assay.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system—Prepare as directed in the As-

say. Chromatograph the System suitability solution, and re-

cord the peak responses as directed for Procedure: the

relative retention times are about 0.8 for etodolac related

compound A and 1.0 for etodolac; the resolution, R, be-

tween etodolac related compound A and etodolac is not less

than 2.5; and the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Inject a volume (about 10 mL) of the Test

solution into the chromatograph, record the chromatogram,

and measure all of the peak areas. Calculate the percentage

of each impurity in the portion of Tablets taken by the for-

mula:

100(ri / rs),
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in which ri is the peak area for each impurity; and rS is the

sum of the areas of all the peaks: not more than 0.2% of any

individual impurity is found; and not more 0.75% of total

impurities is found.

Assay—

Diluent: acetonitrile.

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile, water, and phosphoric acid (500 : 500 : 0.25).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

System suitability solution—Dissolve accurately weighed

quantities of USP Etodolac RS and USP Etodolac Related

Compound A RS in Diluent, and quantitatively dilute with

Diluent to obtain a solution having known concentrations of

about 0.48 mg per mL and 0.05 mg per mL, respectively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Etodolac RS in Diluent, and quantitatively

dilute with Diluent to obtain a solution having a known con-

centration of about 0.6 mg per mL.

Assay preparation—[NOTE—Do not finely powder Tab-

lets.] Weigh and powder not fewer than 20 Tablets, and

transfer an accurately weighed portion of the powder,

equivalent to about 600 mg of etodolac, to a 200-mL volu-

metric flask. Add about 100 mL of Diluent, mix, and then

shake for 40 minutes by mechanical means. Dilute with Dil-

uent to volume, and mix. Pass through a filter having a 0.45-

mm porosity, discarding the first 3 mL of the filtrate. Transfer

2.0 mL of the filtrate to a 10-mL volumetric flask, dilute

with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 274-nm detec-

tor, a 4.0-mm 6 4.0-cm guard column that contains 5-mm

packing L1, and a 4.0-mm6 25-cm column that contains 5-

mm packing L1. The flow rate is about 1 mL per minute.

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times are about 0.8 for etodolac related compound

A and 1.0 for etodolac; the resolution, R, between etodolac

related compound A and etodolac is not less than 2.5; and

the tailing factor is not more than 2.0. Chromatograph the

Standard preparation, and record the peak responses as di-

rected for Procedure: the relative standard deviation for rep-

licate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of etodolac (C17H21NO3) in the portion of

Tablets taken by the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Eto-

dolac RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Fenbendazole. Because there is no existing USP–NF mono-
graph for this article, a new monograph is being proposed. In the
test for Related compounds, the liquid chromatograph is equipped
with a 280-nm detector and a 4.6-mm 6 25-cm column that con-
tains 5-mm packing L1. The retention time for fenbendazole is
about 19 minutes. USP has received data indicating that a Hewlett
Packard Zorbax SB, C-18 column is suitable for use. The four USP
Reference Standards specified in the monograph for use in the test
for Related compounds are currently available through USP. In the
Assay, a titrimetric procedure in which Fenbendazole is dissolved
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in acetic acid and titrated with 0.1N perchloric acid is used. Inter-
ested parties are encouraged to submit their comments to USP for
evaluation.

(VET: I. DeVeau) RTS—41050-1

Add the following:

&Fenbendazole

C15H13N3O2S 299.35

Carbamic acid, [5-(phenylthio)-lH-benzimidazol-2-yl]-,

methyl ester.

Methyl 5-(phenylthio)-2-benzimidazolecarbamate

[43210-67-9].

» Fenbendazole contains not less than 98.0 per-

cent and not more than 101.0 percent of

C15H13N3O2S, calculated on the dried basis.

Packaging and storage—Preserve in well-closed, light-re-

sistant containers, and store at 258; excursions permitted be-

tween 158 and 308.

Labeling—Label it to indicate that it is for veterinary use

only.

USP Reference standards h11i—USP Fenbendazole RS.

USP Fenbendazole Related Compound A RS. USP Fenben-

dazole Related Compound B RS. USP Mebendazole RS.

Identification, Infrared Absorption h197Ki.

Loss on drying h731i—Dry it at 1008 to 1058 for 3 hours: it

loses not more than 1.0% of its weight.

Residue on ignition h281i: not more than 0.3%.

Heavy metals,Method II h231i: not more than 10 mg per

g.

Related compounds—

Solution A—Prepare a mixture of water, methanol, and

acetic acid (70 : 30 : 1).

Solution B—Prepare a mixture of methanol, water, and

acetic acid (70 : 30 : 1).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system.

Hydrochloric methanol—Prepare a mixture of methanol

and hydrochloric acid (99 : 1).

Standard solution 1—Dissolve an accurately weighed

quantity of USP Fenbendazole RS in Hydrochloric metha-

nol to obtain a solution having a known concentration of

about 5 mg per mL. Dilute 1.0 mL of this solution with

methanol to 200.0 mL. Dilute 5.0 mL of this solution with

Hydrochloric methanol to 10.0 mL. This solution contains

about 0.0125 mg of USP Fenbendazole RS per mL.

Standard solution 2—Dissolve an accurately weighed

quantity of USP Fenbendazole Related Compound A RS

in methanol to obtain a solution having a known concentra-

tion of about 0.1 mg per mL. Dilute 1.0 mL of this solution

with Hydrochloric methanol to 10.0 mL, and mix.

Standard solution 3—Dissolve an accurately weighed

quantity of USP Fenbendazole Related Compound B RS

in methanol to obtain a solution having a known concentra-

tion of about 0.1 mg per mL. Dilute 1.0 mL of this solution

with Hydrochloric methanol to 10.0 mL, and mix.

Resolution solution—Dissolve 10.0 mg of USP Fenben-

dazole RS and 10.0 mg of USP Mebendazole RS in 100.0

mL of methanol. Dilute 1.0 mL of this solution with Hydro-

chloric methanol to 10.0 mL, and mix.

Test solution—Dissolve 50.0 mg of Fenbendazole in 10.0

mL of Hydrochloric methanol.
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Chromatographic system (see Chromatography h621i—

The liquid chromatograph is equipped with a 280-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The flow rate is about 1 mL per minute. The

chromatograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 100 0 equilibration

0–10 100?0 0?100 linear gradient

10–40 0 100 isocratic

40–50 0?100 100?0 linear gradient

Chromatograph the Resolution solution, and record the peak

area responses as directed for Procedure: the retention time

for fenbendazole is about 19 minutes; the relative retention

time for mebendazole is about 0.85 and 1.0 for fenbenda-

zole; and the resolution, R, between mebendazole and fen-

bendazole is not less than 1.5. Chromatograph Standard

solution 2 and Standard solution 3, and record the peak area

responses as directed for Procedure: the relative retention

times are about 0.25 for fenbendazole related compound

A and 0.65 for fenbendazole related compound B.

Procedure—Separately inject equal volumes (about 10

mL) of Standard solution 1, Standard solution 2, Standard

solution 3, and the Test solution into the chromatograph, re-

cord the chromatograms, and measure the area responses for

all of the peaks. Calculate the percentages of fenbendazole

related compound A and of fenbendazole related compound

B in the portion of Fenbendazole taken by the formula:

0.1(C /W)(ri / rSi),

in which C is the concentration, in mg per mL, of USP Fen-

bendazole Related Compound A RS or USP Fenbendazole

Related Compound B RS in Standard solution 2 or Stan-

dard solution 3, as appropriate; W is the weight, in mg, of

Fenbendazole taken to prepare the Test solution; ri is the

peak area response of the relevant related compound ob-

tained from the Test solution; and rSi is the peak area re-

sponse of the relevant related compound obtained from

Standard solution 2 or Standard solution 3, as appropriate.

Not more than 0.5% of either related compound is found.

Calculate the percentage of any other impurity in the portion

of Fenbendazole taken by the formula:

0.1(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Fen-

bendazole RS in Standard solution 1; W is as defined above;

ri is the peak area response of any impurity other than fen-

bendazole related compound A or fenbendazole related

compound B obtained from the Test solution; and rS is the

peak area response of the main peak in the chromatogram

obtained from Standard solution 1. Disregard any impurity

peak with a response that is less than one-fifth that of rS. Not

more than 0.5% of any other impurity is found. The sum of

all impurities found, including fenbendazole related com-

pound A and fenbendazole related compound B, is not more

than 1%.

Assay—Dissolve about 200 mg of Fenbendazole, ac-

curately weighed, in 30 mL of glacial acetic acid, warming

if necessary to effect solution. Cool, and titrate with 0.1 N

perchloric acid VS, determining the endpoint potentiometri-

cally. Each mL of 0.1 N perchloric acid is equivalent to

29.94 mg of C15H13N3O2S.&1S (USP28)
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BRIEFING

Fexofenadine Hydrochloride, page 841 of PF 30(3) [May–
June 2004]. It is proposed to revise the Packaging and storage
statement by adding a recommended storage temperature. In addi-
tion, minor editorial style changes have been made.

(PA1: K. Russo; PSD: C. Okeke) RTS—41227-1

Add the following:

&Fexofenadine Hydrochloride

C32H39NO4 �HCl 538.13 538.12

Benzeneacetic acid, 4-[1-hydroxy-4-[4-(hydroxydiphenyl-

methyl)-1-piperidinyl]butyl]-a,a-dimethyl-, hydro-

chloride, (+)-.

(+)-p-[1-Hydroxy-4-[4-(hydroxydiphenylmethyl)piperidi-

no]butyl]-a-methylhydratropic acid, hydrochloride

[138452-21-8].

» Fexofenadine Hydrochloride contains not less

than 98.0 percent and not more than 102.0 percent

of C32H39NO4 �HCl, calculated on the anhydrous

basis.

Packaging and storage—Preserve in well-closed, light-re-

sistant containers. Preserve in tight well-closed, light-resis-

tant containers, and store at controlled room temperature.

USP Reference standards h11i—USP Fexofenadine

Hydrochloride RS. USP Fexofenadine Related Compound

A RS. USP Fexofenadine Related Compound B RS.

Identification—

A: Infrared Absorption h197Ki.

B: Dissolve 30 mg of Fexofenadine Hydrochloride in 2

mL of methanol, add 30 mL of water, and acidify with nitric

acid: meets the requirements of the test for Chloride h191i.

The retention time of the fexofenadine peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

C: Differential scanning calorimetry h891i—Ac-

curately weigh 2 to 6 mg of Fexofenadine Hydrochloride

into an aluminum pan, and crimp the pan, using a suitable

sample press. Analyze the sample from 258 to 2258 at 108

per minute. The sample exhibits a single endotherm above

1908 between 1938 and 1998. [NOTE—The pan can be sealed

hermetically, provided a pinhole is punched into the lid so

that the sample can degas during heating.]

Water, Method Ic h921i: not more than 0.5%.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Specific surface area, Method II h846i—Outgas a portion

of Fexofenadine Hydrochloride, 0.2 to 0.5 g, using helium

flow for 1 hour at 1008 or vacuum for 1 hour at 1008. Test

the sample, using gas sorption: between 2.5 and 5.0 m2 per g

is found.

Limit of fexofenadine related compound B—

Ammonium acetate buffer solution—Add 2.3 mL of gla-

cial acetic acid to 2000 mL of water. Adjust with 6N ammo-

nium hydroxide to a pH of 4.0+ 0.1.
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Mobile phase—Prepare a filtered and degassed mixture of

Ammonium acetate buffer solution and acetonitrile (80 : 20).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

System suitability solution—Add about 1.2 mg of USP

Fexofenadine Related Compound B RS, accurately

weighed, to a 5-mL volumetric flask. Dilute with Mobile

phase to volume, and mix. Transfer 2.0 mL of the solution

so obtained into a 100-mL volumetric flask; add about 25

mg of USP Fexofenadine Hydrochloride RS, accurately

weighed; dilute with Mobile phase to volume; and mix.

Standard solution—Dilute the System suitability solution

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of about

2.5 mg of USP Fexofenadine Hydrochloride RS per mL.

Test solution—Dissolve an accurately weighed quantity of

Fexofenadine Hydrochloride in Mobile phase to obtain a

solution having a concentration of about 0.25 mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 15-cm 25-cm column that contains

packing L45. The column is maintained at room tempera-

ture. The flow rate is about 0.5 mL per minute. Chromat-

ograph the System suitability solution, and record the peak

responses as directed for Procedure: the retention time for

fexofenadine is between 15 and 23 minutes; the relative re-

tention times are about 0.7 for fexofenadine related com-

pound B and 1.0 for fexofenadine; and the resolution, R,

between fexofenadine and fexofenadine related compound

B is not less than 1.5 3.0.

Procedure—Separately inject equal volumes (about 20

mL) of the Test solution and the Standard solution into the

chromatograph, record the chromatograms, and measure the

peak areas. Calculate the percentage of fexofenadine related

compound B in the portion of Fexofenadine Hydrochloride

taken by the formula:

1.25(rU / rS),

in which 1.25 is the response factor for fexofenadine related

compound B relative to fexofenadine, rU is the peak re-

sponse for fexofenadine related compound B obtained from

the Test solution, and rS is the peak response for fexofena-

dine obtained from the Standard solution: not more than

0.1% is found.

Related compounds—

Phosphate–perchlorate buffer, Diluting solution, Mobile

phase, System suitability solution and Chromatographic

system—Prepare as directed in the Assay.

Standard solution—Dissolve an accurately weighed

quantity of USP Fexofenadine Related Compound A RS

in Diluting solution to obtain a solution having a known

concentration of about 0.5 mg per mL. Dilute with Mobile

phase quantitatively, and stepwise if necessary, to obtain a

solution having a known concentrat+ion of about 0.005 mg

per mL.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Reference solution—Use the Assay preparation, prepared

as directed in the Assay.

Test solution—Use the Assay stock preparation, prepared

as directed in the Assay.

Procedure—Separately inject equal volumes (about 20

mL) of the Test solution, the Standard solution, the Refer-

ence solution, and Mobile phase (used as the blank) into

the chromatograph; record the chromatograms; and measure

the peak areas, excluding the peaks corresponding to those

obtained from the Mobile phase. Calculate the quantity, in
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mg, percentage of fexofenadine related compound A in the

portion of Fexofenadine Hydrochloride taken by the for-

mula:

50C(ri / rS),

100(CS /CT)(rU /rS),

in which CS is the concentration, in mg per mL, of USP Fex-

ofenadine Related Compound A RS in the Standard solu-

t ion; CT i s the concentra t ion, in mg per mL, of

fexofenadine in the Test solution; and rU and rS are the peak

responses for fexofenadine related compound A obtained

from the Test solution and the Standard solution, respective-

ly. Calculate the percentage of decarboxylated degradant

[(+)-4-[1-hydroxy-4-[4-(hydroxydiphenylmethyl)-1-piperi-

dinyl]-butyl]-isopropylbenzene], with a relative retention

time of 3.2, in the portion of Fexofenadine Hydrochloride

taken by the formula:

(100/1.1)(CS /CT)(rU / rS),

in which CS is the concentration, in mg per mL, of USP Fex-

ofenadine Hydrochloride RS in the Standard solution; CT is

the concentration, in mg per mL, of fexofenadine in the Test

solution; rU is the peak response of the decarboxylated de-

gradant obtained from the Test solution; rS is the peak re-

sponse of fexofenadine obtained from the Standard

solution; and 1.1 is the response factor for the decarboxy-

lated degradant relative to fexofenadine. Calculate the per-

centage of other impurities in the portion of Fexofenadine

Hydrochloride taken by the formula:

100ri / (16.67rS),

in which ri is the peak response for each impurity obtained

from the Test solution; and rS is the peak response for fex-

ofenadine obtained from the Test solution: Calculate the per-

centage of other impurities in the portion of Fexofenadine

Hydrochloride taken by the formula:

100(CS /CT)(ri / rS),

in which CS is the concentration, in mg per mL, of fexofe-

nadine in the Reference solution; CT is the concentration, in

mg per mL, of fexofenadine in the Test solution; ri is the

peak response for any other impurity obtained from the Test

solution; and rS is the peak response of fexofenadine ob-

tained from the Reference solution: not more than 0.2% of

fexofenadine related compound A is found; and not more

than 0.45% of total impurities is found. not more than

0.18% of fexofenadine related compound A is found, not

more than 0.15% of decarboxylated degradant is found,

not more than 0.1% of any other unknown impurity is

found, not more than 0.2% total other unknown impurities

is found and not more than 0.3% 0.30% of total impurities is

found.

Content of chloride—Dissolve about 300 mg of Fexofena-

dine Hydrochloride, accurately weighed, in 50 mL of

methanol. Titrate with 0.1 N silver nitrate VS, and determine

the endpoint potentiometrically (see Titrimetry h541i). Each

mL of 0.1N silver nitrate VS is equivalent to 3.545 mg of

chloride: not less than 6.45% and not more than 6.75% of

chloride is found, calculated on an anhydrous basis.

Assay—

Phosphate–perchlorate buffer—Dissolve 6.64 g of mono-

basic sodium phosphate and 0.84 g of sodium perchlorate in

1000 mL of water. Adjust with phosphoric acid to a pH of

2.0.

Diluting solution—Prepare a mixture of acetonitrile and

Phosphate–perchlorate buffer (50 : 50).
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Mobile phase—Prepare a filtered and degassed mixture of

Phosphate–perchlorate buffer and acetonitrile (65 : 35).

Add 3 mL of triethylamine per L, and mix. Make adjust-

ments if necessary (see System Suitabil i ty under

Chromatography h621i).

System suitability preparation Standard preparation—

Prepare a solution of USP Fexofenadine Hydrochloride

RS and USP Fexofenadine Related Compound A RS inMo-

bile phase having known concentrations of about 0.06 mg

per mL and 0.005 mg per mL, respectively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fexofenadine Hydrochloride RS in Dilut-

ing solution to obtain a solution having a known concentra-

tion of about 0.5 mg per mL. Dilute quantitatively, and

stepwise if necessary, withMobile phase to obtain a concen-

tration of 0.06 mg of USP Fexofenadine Hydrochloride RS

per mL.

Assay stock preparation—Transfer about 50 mg of Fexo-

fenadine Hydrochloride, accurately weighed, to a 50-mL

volumetric flask, and dissolve in and dilute with Diluting

solution to volume to obtain a solution having a concentra-

tion of about 1.0 mg of fexofenadine hydrochloride per mL.

Assay preparation—Transfer 3.0 mL of Assay stock prep-

aration to a 50-mL volumetric flask, and dilute withMobile

phase to volume to obtain a solution having a concentration

of about 0.06 mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L11. The column is maintained at room temperature. The

flow rate is about 1.5 mL per minute. Chromatograph the

System suitability preparation, Standard preparation, and

record the peak responses as directed for Procedure: the

resolution, R, between fexofenadine and fexofenadine re-

lated compound A is not less than 10; the tailing factor is

not more than 2.0; and the relative standard deviations for

replicate injections determined from fexofenadine and fex-

ofenadine related compound A are not more than 2.0% and

3.0%, respectively.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the quan-

tity, in mg, of C32H39NO4 �HCl in the portion of Fexofena-

dine Hydrochloride taken by the formula:

833.3C(rU / rS),

in which C is the concentration, in mg per mL, of USP Fex-

ofenadine Hydrochloride RS in the Standard preparation;

and rU and rS are the peak responses for fexofenadine ob-

tained from the Assay preparation and the Standard prepa-

ration, respectively.&1S (USP28)

BRIEFING

Cryopreserved Human Fibroblast-Derived Dermal Substi-
tute; Human Fibroblast-Derived Temporary Skin Substitute.
Because there are no existing USP–NF monographs for these arti-
cles, new monographs are being proposed. Cryopreserved Human
Fibroblast-Derived Dermal Substitute and Human Fibroblast-De-
rived Temporary Skin Substitute are monolayer biologically de-
rived wound dressings, the cells of which are derived from
neonatal foreskins. Cryopreserved Human Fibroblast-Derived
Dermal Substitute is composed of material entirely of animal and
human origin (except for the polyglactin matrix) and is metaboli-
cally active at the time of application. Human Fibroblast-Derived
Temporary Skin Substitute includes nylon and silicone components
in addition to the material of human and animal origin; it is meta-
bolically inactive at the time of application. Six tests are proposed
for both articles: Sterility, Bacterial endotoxins, Histological char-
acterization, Metabolic activity assessment, DNA content, and To-
tal collagen content. Histological characterization is divided into
three subtests: general histology, collagen distribution, and fibro-
nectin distribution; reference photomicrographs representing pas-
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sing units are specified to assist the analyst in ascertaining quality.
Interested parties are encouraged to submit their comments to USP
for evaluation.

(GCT: I. DeVeau) RTS—40948-2; 41012-1

Add the following:

&Cryopreserved Human Fibroblast-
Derived Dermal Substitute

» Cryopreserved Human Fibroblast-Derived Der-

mal Substitute is a living monolayer skin substi-

tute derived from neonatal foreskins. It is

composed of fibroblasts, an extracellular matrix,

and a bioabsorbable scaffold. Human fibroblasts

are seeded onto a bioabsorbable, nonantigenic

and nonpyrogenic mesh scaffold composed of

polyglactin, a copolymer of glycolide and lactide.

The fibroblasts proliferate to fill the interstices of

this scaffold to create a three-dimensional human

dermal substitute that secretes human dermal col-

lagen, matrix proteins, growth factors, and cyto-

kines. Cryopreserved Human Fibroblast-Derived

Dermal Substitute does not contain macrophages,

lymphocytes, blood vessels, hair follicles, muscle

fibers, or keratin. The fibroblast-cell banks, from

which Cryopreserved Human Fibroblast-Derived

Dermal Substitute is derived, test negative for hu-

man and animal viruses and retroviruses and are

also tested for normal cell morphology, human

karyology, and isoenzymes. Maternal blood sera

are tested for evidence of infection with human

immunodeficiency virus types 1 and 2, hepatitis

B and C viruses, syphilis, and human T-lympho-

tropic virus type 1 and are found negative for the

purpose of donor selection. Cryopreserved Hu-

man Fibroblast-Derived Dermal Substitute is

manufactured with sterile components under

aseptic conditions within the final package. Re-

agents used in the manufacture of Cryopreserved

Human Fibroblast-Derived Dermal Substitute are

tested and found free of viruses, retroviruses, en-

dotoxins, and mycoplasma before use. All materi-

als derived from bovine sources originate from

countries free of bovine spongiform encephalopa-

thy. During subsequent screening of the fibroblast

cell strain at various stages in the manufacturing

process, testing for these same viruses, as well

as Epstein-Barr virus and human T-lymphotropic

virus type 2, is carried out and found to be nega-

tive. The final product tests negative for the pres-

ence of mycoplasma.

Packaging and storage—Cryopreserved Human Fibro-

blast-Derived Dermal Substitute is aseptically packaged

and supplied frozen in a clear ethyl vinyl acetate bag con-

taining one piece of approximately 5 cm 6 7.5 cm for a

single application. The solution within the bag is a saline-

based cryoprotectant supplemented with 10% dimethyl sulf-

oxide and bovine serum to facilitate long-term storage. An

aluminum–plastic foil envelope surrounds the bag for its

protection. Cryopreserved Human Fibroblast-Derived Der-

mal Substitute should be stored at –75+ 108 for no longer

than 6 months.
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Labeling—The label indicates the dimensions of the Cryo-

preserved Human Fibroblast-Derived Dermal Substitute

material enclosed. It contains the expiry date, required

storage conditions, and the lot number. The label cautions

that Cryopreserved Human Fibroblast-Derived Dermal Sub-

stitute is not to be used if the package shows signs of da-

mage. Addi t ional label ing requirements include

instructions on the proper thawing and handling of Cryopre-

served Human Fibroblast-Derived Dermal Substitute, the

timeframe for use after package opening, and a statement

that cytotoxic agents are not to be used.

USP Reference standards h11i—USP Endotoxin RS.

USP Authentic Visual References h11i—USP Cryopre-

served Human Fibroblast-Derived Dermal Substitute Refer-

e n c e Pho t om i c ro g r a ph s . [ NOTE—The s e t h r e e

photomicrographs represent examples of passing units.

They are specified to assist in ascertaining histological qual-

ity.]

Sterility h71i: meets the requirements.

Test solution—Thaw Cryopreserved Human Fibroblast-

Derived Dermal Substitute by placing the tissue, still in its

ethyl vinyl acetate bag, in a water bath heated to a tempera-

ture of 348 to 378 for 2 to 3 minutes. The minimum amount

of water in the water bath is 2 L per Cryopreserved Human

Fibroblast-Derived Dermal Substitute unit. Perform the test

on 20 mL of the cryopreservative.

Bacterial endotoxins h85i—Thaw Cryopreserved Human

Fibroblast-Derived Dermal Substitute by placing the tissue,

still in its ethyl vinyl acetate bag, in a water bath heated to a

temperature of 348 to 378 for 2 to 3 minutes. The minimum

amount of water in the water bath is 2 L per Cryopreserved

Human Fibroblast-Derived Dermal Substitute unit. Remove

the unit from the ethyl vinyl acetate bag, and immerse in 25

mL of LAL Reagent Water. Extract for 60 minutes at 378

with shaking on an orbital shaker set at 125 revolutions

per minute. Remove a 4-mL aliquot of the extract for test-

ing: it contains not more than 0.5 USP Endotoxin Unit per

mL.

Histological characterization—

BUFFERED FORMALIN—Prepare a solution containing 10%

(w/v) formaldehyde solution and 1.0% to 1.5% methanol in

a suitable buffer, adjusted to a pH of 6.8 to 7.2.1

PREPARATION OF TISSUE FOR STAINING—Cut Cryopre-

served Human Fibroblast-Derived Dermal Substitute into

3-mm 6 3-mm sections. Place three sections into suitable

histological tissue cassettes,2 and insert the cassettes into

suitable histological cassette basket(s).3 At a temperature

of 408, sequentially immerse the histological cassette bas-

ket(s) in separate solutions of Buffered formalin (2 hours),

two changes of 80% alcohol (30 minutes per step), alcohol

(30 minutes), three changes of dehydrated alcohol (30 min-

utes per step), suitable histological xylene substitute (30

minutes),4 and two changes of suitable xylene substitute

(30 minutes per step). Immerse the histological cassette bas-

ket(s) into molten paraffin5 that is at a temperature of 608 for

30 minutes. Remove the cassette basket(s), and immerse in a

fresh container of molten paraffin (608) for 60 minutes. Re-

move the histological tissue cassette from the container and

basket, and disassemble. Fill preheated embedding molds

with molten paraffin heated to 568 to 608, and place on

top of a preheated warming platform that is designed for his-

tology work. Transfer Cryopreserved Human Fibroblast-

1 A suitable Buffered formalin can be obtained from VWR
International, 1310 Goshen Pkwy., West Chester, PA 19380.
2 A suitable histological tissue cassette can be obtained
from Sakura Finetek U.S.A., Inc., 1750 West 214th St., Tor-
rance, CA 90501.
3 A suitable histological tissue cassette basket can be ob-
tained from Sakura Finetek U.S.A., Inc., 1750 West 214th
St., Torrance, CA 90501.
4 A suitable histological xylene substitute is Citrosolve1
Clearing Agent, available from Fisher Scientific, 200 Park
Ln., Pittsburgh, PA 15275.
5 A suitable paraffin for use is Tissue Prep* 2 Embedding
Media, available from Fisher Scientific, 200 Park Ln., Pitts-
burgh, PA 15275.

Pharmacopeial Forum
Vol. 30(4) [July–Aug. 2004] IN-PROCESS REVISION 1213

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Derived Dermal Substitute specimens from the cassettes

using forceps, and place specimens into individual molds.

Orient the specimens in molds so as to cut cross sections.

Cool the paraffin by sliding the mold down the platform

to its cool side until the paraffin has solidified. Maintain

specimen orientation with forceps during cooling, removing

the forceps when the paraffin becomes translucent. Slide the

paraffin block onto a histological cold plate to rapidly cool

the block. Trim the paraffin block with a new single-edged

razor blade to form a rectangle or slight trapezoid to within 5

mm of the tissue mass, if necessary. Cool the block at 48 for

15 to 30 minutes. Clamp the tissue block into the block

holder of the microtome. Fill a histological tissue flotation

water bath with fresh water, add an appropriate amount of a

suitable histological adhesive,6 and heat to 58 less than the

melting point of the paraffin. Properly mount and adjust the

tissue and paraffin block into a microtome. Set the micro-

tome to make cuts 5 microns thick with a blade angle of

5+ 28. Insert a sharp stainless steel microtome knife that

has been properly honed or a new disposable microtome

knife into the knife holder. Cut a ribbon that contains 6 to

10 sections of Cryopreserved Human Fibroblast-Derived

Dermal Substitute. Pick up the ribbon with forceps, and

stretch it across the tissue flotation water bath. Separate 2

to 3 adjacent sections from the ribbon on the water bath.

The selected sections should not be compressed, wrinkled,

or scratched. Pick up the selected sections by dipping a mi-

croscope slide into the water bath under the floating sec-

tions, and gently lift the slide out of the water. For each

staining procedure, prepare three slides from each of the

three starting Cryopreserved Human Fibroblast-Derived

Dermal Substitute 3-mm 6 3-mm sections. Allow the

mounted sections to air-dry completely, or dry the slide in

a 608 oven for 1 hour.

HEMATOXYLIN–EOSIN STAINING—

Hematoxylin–alcohol solution—Dissolve 2.5 g of hema-

toxylin in 25.0 mL of dehydrated alcohol with heating.

Potassium alum solution—Dissolve 50.0 g of potassium

alum in 500 mL of water with heating.

Hematoxylin staining solution—Mix Hematoxylin–alco-

hol solution and Potassium alum solution. Bring to a boil

as rapidly as possible with constant stirring. Do not heat

for more than 1 minute. Slowly add 0.185 g of sodium io-

date. Reheat to a simmer until the solution becomes a deep

purple. Remove from heat, and quickly cool. Filter daily be-

fore use.

10% Acid alcohol—Add 5.0 mL of hydrochloric acid to

495 mL of 70% alcohol.

Eosin solution—Dissolve 1 g of eosin Y in 100 mL of al-

cohol. Filter daily before use.

Procedure—The microscope slide with affixed tissue, as

prepared in Preparation of tissue for staining, is sequen-

tially immersed in three changes of a suitable histological,

aliphatic xylene substitute (2 minutes per step), three

changes of dehydrated alcohol (1 minute per step), alcohol

(20 seconds), running tap water rinse (1 minute), Hematox-

ylin staining solution (4 to 5 minutes), running tap water

rinse (1 minute), 10% Acid alcohol (15 seconds), running

tap water rinse (1 minute), a suitable bluing reagent7 (20

to 30 seconds), running tap water rinse (1 minute), alcohol

(20 seconds), Eosin solution (10 to 20 seconds, until a red-

dish-brown color is obtained in the tissue), three changes of

dehydrated alcohol (10 seconds per step), and three changes

of a suitable histological xylene substitute (10 seconds per

step). Adjust the above immersion times as needed to suit-6 A suitable histological adhesive for use is Histoslide1
Adhesive, which can be obtained from Poly Scientific Re-
search Corp., 70 Cleveland Ave., Bay Shore, NY 11706-
1282.

7 A suitable bluing reagent can be obtained from Sigma-Al-
drich Corp., P.O. Box 14508, St. Louis, MO 63178.
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ably stain the tissue. Remove the slide from the last histolo-

gical xylene substitute wash, and blot dry the back of the

slide. Do not allow the tissue to dry. Affix a coverslip over

the tissue using a coverslip mountant. Using USP Cryopre-

served Human Fibroblast-Derived Dermal Substitute Refer-

ence Photomicrograph 1 for comparison, the test article

shows a polyglactin scaffold mesh and a secreted col-

lagen-based matrix; the tissue contains normal human fibro-

blast distributed throughout the secreted matrix and

resembles normal human papillary dermis. Fibroblasts ap-

pear elongated and spindle-shaped. The tissue, which is

about 100- to 300-mm thick, contains about 106 cells per

cm2.

COLLAGEN STAINING—

Bouins’s solution—Mix 75.0 mL of 1.22% picric acid

solution, 25.0 L of dimethoxymethane, and 5.0 L of acetic

acid.

Weigert’s iron hematoxylin solution A—Dissolve 1.0 g of

hematoxylin in 100.0 mL of alcohol.

Weigert’s iron hematoxylin solution B—Mix 4.0 mL of

29% ferric chloride, 95.0 mL of water, and 1.0 mL of hydro-

chloric acid.

Weigert’s iron hematoxylin working solution—Mix equal

volumes of Weigert’s iron hematoxylin solution A and Wei-

gert’s iron hematoxylin solution B. Pass the solution through

a filter having a porosity of 0.45-mm. Prepare fresh as

needed.

Gomori’s trichrome solution—Mix 1.0 mL of acetic acid

and 100 mL of water. Dissolve 0.6 g of chromotrope 2R,

0.3 g of Fast Green FCF, and 0.6 g of phosphotungstic acid.

1% Acetic acid—Mix 1.0 mL of acetic acid and 100 mL of

water.

Procedure—The microscope slide with affixed tissue, as

prepared in Preparation of tissue for staining is sequentially

immersed in three changes of a suitable histological, alipha-

tic xylene substitute (2 minutes per step), three changes of

dehydrated alcohol (1 minute per step), alcohol (20 sec-

onds), and running tap water rinse (1 minute). Immerse

the slide in Bouins’s solution, and place in a 428 water bath

for 1 hour. Rinse the slide in water for 10 seconds. Sequen-

tially immerse the slide in Weigert’s iron hematoxylin work-

ing solution (10 minutes) and running tap water rinse (10

minutes). Rinse the slide in water for 10 seconds, and im-

merse in Gomori’s trichrome solution (3 to 5 minutes).

Rinse the slide in 1% Acetic acid for 20 seconds. Sequen-

tially immerse the slide in three changes of alcohol (10 sec-

onds per step) and three changes of a suitable histological,

aliphatic xylene substitute (10 seconds per step). Affix a

coverslip over the tissue using a suitable coverslip moun-

tant. Nuclei will stain black; cytoplasm, keratin, and muscle

fibers will stain red; and collagen and mucin will stain blue.

Using USP Cryopreserved Human Fibroblast-Derived Der-

mal Substitute Reference Photomicrograph 2 for com-

parison, the tissue contains normal human fibroblast

distributed throughout the secreted matrix and resembles

normal human papillary; dermis, muscle fibers, and keratin

are absent.

DISTRIBUTION OF FIBRONECTIN—

Tris-saline buffer—Prepare a solution containing 0.1M

tris(hydroxymethyl)aminomethane hydrochloride and

0.15M sodium chloride, adjusted to a pH of 7.8.

3% Hydrogen peroxide—Mix 30 mL of hydrogen perox-

ide in water or methanol.

Diaminobenzidine solution—Use a suitable solution.8

Hematoxylin staining solution—Prepare as directed for

Hematoxylin–eosin staining.

8 A suitable Diaminobenzidine solution can be obtained
from Sigma-Aldrich Corp., P.O. Box 14508, St. Louis,
MO 63178; catalog number D-6815.
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Procedure—The microscope slide with affixed tissue as

prepared in Preparation of tissue for staining is dried either

overnight at 378 or for 1 hour at 608. The microscope slide

with affixed tissue as prepared in Preparation of tissue for

staining is sequentially immersed in three changes of a suit-

able histological, aliphatic xylene substitute (2 minutes per

step), three changes of dehydrated alcohol (1 minute per

step), alcohol (20 seconds), and running tap water rinse (1

minute). Sequentially immerse the slide in Tris-saline buffer

(10 minutes), 3% Hydrogen peroxide (30 minutes), three

changes of Tris-saline buffer (1 minute per step), a suitable

normal rabbit serum9 (30 minutes), water (5 minutes), and

three changes of Tris-saline buffer (1 minute per step). In-

cubate the slide with a suitable solution of rabbit anti-human

fibronectin antibody,10 diluted using a suitable antibody dil-

uent11 to an antibody titer of 21.0+ 2.1 mg per L for 1

(hour. Sequentially immerse the slide in water (5 minutes)

and three changes of Tris-saline buffer (1 minute per step).

Place enough drops of a biotinylated goat anti-rabbit anti-

body solution12 to cover the tissue section, and incubate

for 30 minutes. Sequentially immerse the slide in water (5

minutes) and three changes of Tris-saline buffer (1 minute

per step). Place enough drops of a streptavidin conjugated

horseradish peroxidase solution13 to cover the tissue sec-

tion, and incubate for 30 minutes. Sequentially immerse

the slide in water (5 minutes) and three changes of Tris-sal-

ine buffer (1 minute per step). Incubate the slide with Dia-

minobenzidine solution for 1 to 5 minutes, until a suitable

difference in staining is seen by comparison with a control

in which the fibronectin (primary) antibody is omitted. Se-

quentially immerse the slide in water (1 minute), Hematox-

ylin staining solution (4 to 5 minutes), and water (1 minute).

Do not allow the tissue to dry. Affix a coverslip over the tis-

sue using a low-viscosity, aqueous, synthetic-resin coverslip

mountant. Using USP Cryopreserved Human Fibroblast-

Derived Dermal Substitute Reference Photomicrograph 3

for comparison, fibronectin is found colocalizing with the

collagen fibers. The intensity of staining may vary from re-

gion to region of the slide.

Metabolic activity assessment—

DPBS solution A—Dissolve 1.32 g of calcium chloride

and 1.21 g of magnesium sulfate heptahydrate in 2 L of

water.

DPBS solution B—Dissolve 80.0 g of sodium chloride;

2.0 g of potassium chloride; 11.5 g of dibasic sodium phos-

phate; 2.0 g of monobasic potassium phosphate; 10.0 g of

glucose; 0.36 g of sodium phosphate; 0.5 g of streptomycin

sulfate; and 1,000,000 USP Units of penicillin G sodium in

8 L water.

DPBS working solution—Mix DPBS solution B with

DPBS solution A (8 : 2). Pass the solution through a filter

having a porosity of 0.22 mm.

Dulbecco’s modified Eagle’s tissue culture medium—Pre-

pare a solution that contains the following components:

Component mg per L

Calcium chloride 264.9

Ferric nitrate nonahydrate 0.10

Potassium chloride 400.0

Magnesium sulfate heptahydrate 200.0

Sodium chloride 6,400.0

Sodium bicarbonate 3,700.0

9 A suitable normal rabbit serum can be obtained from
Dako Corp., 6392 Via Real, Carpinteria, CA 93013.
10 Suitable rabbit anti-human fibronectin antibodies can be
obtained from Dako Corp., 6392 Via Real, Carpinteria, CA
93013.
11 Suitable antibody diluent can be obtained from Dako
Corp., 6392 Via Real, Carpinteria, CA 93013.
12 Suitable biotinylated goat anti-rabbit antibody solution
can be obtained from BioGenex, 4600Norris Canyon Rd.,
San Ramon, CA 94583.
13 A suitable streptavidin conjugated horseradish peroxi-
dase solution can be obtained from BioGenex, 4600Norris
Canyon Rd., San Ramon, CA 94583.
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Component mg per L

Sodium phosphate, monobasic

(monohydrate) 125.0

Dextrose 4,500.0

Phenol red 15.0

Sodium pyruvate 110.0

L-Arginine hydrochloride 84.0

L-Cystine 48.0

Aminoacetic acid 30.0

L-Histidine hydrochloride monohydrate 42.0

L-Isoleucine 104.8

L-Leucine 104.8

L-Lysine hydrochloride 146.2

L-Methionine 30.0

L-Phenylalanine 66.0

L-Serine 42.0

L-Threonine 95.2

L-Tryptophan 16.0

L-Tyrosine 72.0

L-Valine 93.6

D-Calcium pantothenate 4.0

Choline chloride 4.0

Folic acid 4.0

Inositol 7.0

Nicotinamide 4.0

Pyridoxine hydrochloride 4.0

Riboflavin 0.40

Thiamine hydrochloride 4.0

L-Glutamine solution—Prepare a 100-mL solution con-

taining 2.92 g of L-glutamine.

Sodium pyruvate solution—Prepare 100-mL of a solution

containing 1.10 g of sodium pyruvate.

Antibiotic-antimycotic solution—Prepare 100 mL of a

solution containing 0.85 g of sodium chloride, 10,000

USP Units of penicillin G sodium, 10,000 mg of streptomy-

cin (base), and 25 mg of amphotericin B.

Assay stock medium—Mix 1000 mL of Dulbecco’s mod-

ified Eagle’s tissue culture medium, 10 mL of L-Glutamine

solution, 10 mL of Sodium pyruvate solution, 10 mL of

Antibiotic–antimycotic solution, and 20 mL of fetal bovine

serum.14

MTT-assay solution—Dissolve 0.50 g of 3-(4,5-di-

methylthiazol-2yl)-2,5-diphenyl tetrazolium bromide in 1

L of Assay stock medium, using constant stirring. Sterilize

the solution by passing it through a suitable filter having a

porosity of 0.2 mm.

MTT formazan stock solution—Prepare a solution con-

taining 100 mg of 1-(4,5-dimethylthiazol-2-yl)-3,5-diphen-

ylformazan per mL of isopropyl alcohol.

MTT formazan calibration solutions—Prepare solutions

containing the following five MTT formazan concentra-

tions: 15 mg per mL, 30 mg per mL, 45 mg per mL, 60 mg

per mL, and 75 mg per mL of MTT formazan, using MTT

formazan stock solution and diluting with isopropyl alcohol.

Procedure—Thaw Cryopreserved Human Fibroblast-De-

rived Dermal Substitute by placing the tissue, still in its

ethyl vinyl acetate bag, in a water bath heated to between

348 and 378 for 2 to 3 minutes. The minimum amount of

water in the water bath is 2 L per Cryopreserved Human Fi-

broblast-Derived Dermal Substitute unit. Cut three 11-mm

6 11-mm sections of Cryopreserved Human Fibroblast-De-

rived Dermal Substitute, and immerse the sections into sep-

arate, 3.0-mL portions of MTT-assay solution. Incubate for

2 hours at 37+ 28 in a 3% to 7% CO2–air environment with

shaking on an orbital shaker at 150 to 200 rpm. After incu-

14 A suitable fetal bovine serum can be obtained from Hy-
Clone, 925 West 1800 South, Logan, UT 84321; catalog
number SH30070.03.
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bation remove from the 378, 3% to 7% CO2–air environ-

ment. Remove theMTT-assay solution, and rinse twice with

DPBS working solution. Immerse the Cryopreserved Hu-

man Fibroblast-Derived Dermal Substitute in 2 mL of iso-

propyl alcohol, and incubate at ambient temperature for 1

hour with shaking on an orbital shaker at approximately

125 rpm. Transfer 200-mL aliquots of the five MTT forma-

zan calibration solutions, in triplicate, and 200-mL aliquots

of the three isopropyl alcohol extracts of Cryopreserved Hu-

man Fibroblast-Derived Dermal Substitute to a suitable 96-

well flat-bottom plate. Read the absorbance of each aliquot

at 540 nm, using 200 mL of isopropyl alcohol as the blank.

Plot the responses of the MTT formazan calibration solu-

tions versus concentration, in mg of MTT formazan per

mL, and calculate the regression line using the least-squares

method; the test is considered valid if the regression line has

a square of the correlation coefficient not less than 0.95: the

absorbance value of individual, thawed, Cryopreserved Hu-

man Fibroblast-Derived Dermal Substitute sections is be-

tween 0.30 and 0.86.

DNA content—

Cell culture water—Use sterile water containing not more

than 0.005 USP Endotoxin Unit per mL.

DNA extraction buffer—Transfer about 850 mL of Cell

culture water to a sterile, 1-L graduated container. Dissolve

12.110 g of 2-amino-2-hydroxymethyl-1,3-propanediol,

3.802 g of edetate disodium, 23.380 g of sodium chloride,

and 0.080 g of sodium dodecyl sulfate, with stirring. Adjust

with 1N hydrochloric acid or 1N sodium hydroxide to a pH

of 7.0. Dilute with Cell culture water to 1 L.

Proteinase K solution—Prepare a solution of Tritirachium

album proteinase K in 10 mM of 2-amino-2-hydroxy-

methyl-1,3-propanediol, adjusted to a pH of 7.5, having

an activity of 600 units per mL.15

Working DNA extraction buffer—Add 1.22 mL of Pro-

teinase K solution to 38.78 mL of DNA extraction buffer,

and mix.

Dilution buffer—Transfer 850 mL of Cell culture water to

a sterile, 1-L graduated container. Add 1.211 g of 2-amino-

2-hydroxymethyl-1,3-propanediol, 3.802 g of edetate di-

sodium, and 5.844 g of sodium chloride, with stirring. Ad-

just with 1N hydrochloric acid or 1N sodium hydroxide to a

pH of 7.0. Dilute with Cell culture water to 1 L.

DPBS without Ca++, Mg++ solution—Prepare a solution

containing 8.00 g of sodium chloride, 1.15 g of dibasic so-

dium phosphate (anhydrous), 0.20 g of potassium chloride,

and 0.20 g of monobasic potassium phosphate per L.

Calf thymus DNA solution—Prepare a solution containing

1 mg of calf thymus DNA per mL of DPBS without Ca ++,

Mg++solution, mixing thoroughly for 12 to 24 hours at am-

bient temperature. Dilute the resulting solution with DPBS

without Ca ++, Mg++solution to prepare a solution contain-

ing 50 mg of calf thymus DNA per mL, mixing thoroughly

on a vortex mixer for 10 minutes.

Calf thymus DNA calibration solutions—Prepare four cal-

ibration solutions containing 5 mg per mL, 10 mg per mL, 15

mg per mL, and 20 mg per mL of calf thymus DNA, using

Calf thymus DNA solution and diluting with DPBS without

Ca ++, Mg++solution.

DNA staining solution—Prepare a solution containing 0.5

mg of 2’-(4-hydroxyphenyl)-5-(4-methyl-1-piperazinyl)-

2,5’-bi-1H-benzimidazole trihydrochloride pentahydrate

per mL of Dilution buffer. Store in low-actinic glassware.

15 A suitable Proteinase K solution can be obtained from
Roche Diagnostics Corp., Roche Applied Sciences, P.O.
Box 50414, 9115 Hague Rd., Indianapolis, IN 46250-0414.
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Procedure—Thaw Cryopreserved Human Fibroblast-De-

rived Dermal Substitute by placing the tissue, still in its

ethyl vinyl acetate bag, in a water bath heated to between

348 and 378 for 2 to 3 minutes. The minimum amount of

water in the water bath is 2 L per Cryopreserved Human Fi-

broblast-Derived Dermal Substitute unit. Cut three 11-mm

6 11-mm sections of Cryopreserved Human Fibroblast-De-

rived Dermal Substitute. To each of three microcentrifuge

tubes add 1 mL of DPBS without Ca ++, Mg++solution. Im-

merse a single Cryopreserved Human Fibroblast-Derived

Dermal Substitute 11-mm 6 11-mm section into each mi-

crocentrifuge tube to remove the cryopreservative. Aspirate

the DPBS without Ca ++, Mg++solution from each tube, and

replace with 1 mL of Working DNA extraction buffer, mak-

ing sure that each Cryopreserved Human Fibroblast-De-

rived Dermal Substitute is completely submerged in the

extraction buffer. Incubate the samples in a 568 to 608 water

bath for 4 to 18 hours. Sonicate for 10 to 15 seconds using

an ultrasonic cell disrupter to achieve complete cellular dis-

ruption of the tissue and to mix the contents of the tube.

Centrifuge the microcentrifuge tubes at 12,000 to 15,000

6 g to pellet non-DNA material. Transfer three 50-mL ali-

quots of each sample supernatant to individual wells of a 96-

well black plate suitable for performing fluorescent analysis.

Transfer triplicate 50-mL aliquots of each of the Calf thymus

DNA calibration solutions to the 96-well plate, as well as a

50-mL aliquot of DPBS working solution for the blank. Add

150 mL of DNA staining solution to all wells containing the

tissue samples, Calf thymus DNA calibration solutions, and

the blank. Cover with aluminum foil, and place in a dark

cabinet for 30 to 45 minutes at 158 to 308. Read the fluores-

cence of each well, using an excitation wavelength of 355

nm and an emission wavelength of 460 nm, blanking

against the DPBS without Ca ++, Mg++solution well. Plot

the responses of the Calf thymus DNA calibration solutions

versus concentration, in mg of calf thymus DNA per mL,

and calculate the regression line using the least-squares

method. The test is considered valid if the %CV of the rep-

licate values is less than 15%, the slope is between 4.48 and

6.27, the y-intercept is between –2.04 and 3.65, and the

square of the correlation coefficient is not less than 0.990.

From the regression line so obtained, determine the amount

of DNA, in mg per 11-mm6 11-mm sample: the amount of

DNA of individual Cryopreserved Human Fibroblast-De-

rived Dermal Substitute 11-mm 6 11-mm section is be-

tween 6 and 15 mg.

Total collagen content—

DPBS without Ca++, Mg++ solution—Proceed as directed

for DNA content.

DPBS with Ca++, Mg++ solution—Prepare a solution con-

taining 8.00 g of sodium chloride, 1.15 g of dibasic sodium

phosphate (anhydrous), 0.20 g of potassium chloride, 0.20 g

of monobasic potassium phosphate, 0.10 g of magnesium

chloride hexahydrate, and 0.10 g of calcium chloride (anhy-

drous) per L.

Collagenase extraction solution—Prepare a solution of

Clostridium histolyticum collagenase, type 2, in DPBS with

Ca++, Mg++ solution having an activity of at least 250 units

per mL.

2% Acetic acid solution—Mix 10 mL of acetic acid with

490 mL of water.

Collagen stock standard solution—Prepare a solution

having a concentration of 2 mg of collagen, type I, per

mL of 2% Acetic acid solution.

Collagen calibration standards—Cut polyglactin mesh16

into seventeen 11-mm 6 11-mm squares, and place one

square into 17 individual wells of a 24-well plate. Each well

of the 24-well plate has a surface area of about 220 mm2 and

16 A suitable polyglactin mesh can be obtained from Ethi-
con Co., Johnson & Johnson Corp., 425 Hoes Ln., P.O. Box
6800, Piscataway, NJ 08855.
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a volume of about 3.5 mL. In quadruplicate, prepare wells

containing 0.050 mg, 0.100 mg, 0.200 mg, and 0.400 mg of

collagen by adding 25 mL, 50 mL, 100 mL, and 200 mL,

respectively, of the Collagen stock standard solution. The

remaining well to which no Collagen stock standard solu-

tion has been added is used as the blank. Allow the wells to

air dry.

Sirius red solution—Dissolve 0.5 g of Direct Red 80 in

500 mL of saturated picric acid.

1% (p-tert-Octylphenoxy)polyethoxyethanol solution—

Mix 10 mL of (p-tert-octylphenoxy)polyethoxyethanol in

990 mL of DPBS with Ca++, Mg++ solution.

Procedure—Thaw Cryopreserved Human Fibroblast-De-

rived Dermal Substitute by placing the tissue, still in its

ethyl vinyl acetate bag, in a water bath heated to between

348 and 378 for 2 to 3 minutes. The minimum amount of

water in the water bath is 2 L per Cryopreserved Human Fi-

broblast-Derived Dermal Substitute unit. Cut three 11-mm

6 11-mm sections of Cryopreserved Human Fibroblast-De-

rived Dermal Substitute. Place each test section into sepa-

rate wells of a 24-well plate. Add 200 mL of 1% (p-tert-

Octylphenoxy)polyethoxyethanol solution to each sample.

Shake on a rotating platform shaker at 100 to 150 rpm for

60 to 70 minutes at room temperature. Aspirate off the 1%

(p-tert-Octylphenoxy)polyethoxyethanol solution, and rinse

three times with 2 mL of DPBS without Ca++, Mg++ solu-

tion. Transfer each of the collagen standards to individual

wells of the 24-well plate. Add 0.5 mL of Sirius red solution

to each test sample and collagen standards. Shake on a ro-

tating platform shaker at 100 to 150 rpm for 60 minutes at

room temperature. Aspirate off the Sirius red solution from

each well. Rinse each well twice with 2 mL of DPBS with-

out Ca++, Mg++ solution. Add an additional 2 mL of DPBS

without Ca++, Mg++ solution to each well, and allow to stand

for 2 minutes. Aspirate off the DPBS without Ca++, Mg++

solution, and rinse twice more with 2 mL of DPBS without

Ca++, Mg++ solution. Aspirate off all traces ofDPBS without

Ca++, Mg++ solution. Add 0.5 mL of Collagenase extraction

solution to each well containing the Collagen calibration

standards. Add 2.0 mL of Collagenase extraction solution

to each well containing test samples. Rotate the plate on an

orbital rotator at about 150 rpm for 90 minutes at 378. Trans-

fer 200 mL from each well, and transfer to a suitable 96-well

flat-bottom plate. Read the absorbance of each aliquot at

540 nm. Dilute the Cryopreserved Human Fibroblast-De-

rived Dermal Substitute sample preparation further with

DPBS without Ca++, Mg++ solution if the absorbance is

greater than the absorbance of the highest of the Collagen

calibration standards. Plot the responses of the Collagen

calibration standards versus the amount, in mg of collagen,

and calculate the regression line using the least-squares

method. The test is considered valid if the slope is between

3.00 and 5.00 and the square of the correlation coefficient is

greater than or equal to 0.950. Determine the mg of collagen

per Cryopreserved Human Fibroblast-Derived Dermal Sub-

stitute section from the regression line and using the follow-

ing equation:

CCSR = Df 6 A 6 SCSR,

in which CCSR is the collagen content of the piece, in mg; Df

is the dilution factor (normally 4, unless the sample had to

be further diluted); A is the absorbance at 540 nm; and SCSR

is the slope of the regression line of the standards calculated

above. The test is considered valid if the slope of the regres-

sion line is between 3.00 and 5.00 and has a square of the

correlation coefficient greater than 0.950: the amount of col-

lagen in individual Cryopreserved Human Fibroblast-De-

rived Dermal Substitute 11-mm 6 11-mm samples is

between 0.40 and 2.0 mg.&1S (USP28)
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BRIEFING

Human Fibroblast-Derived Temporary Skin Substitute—
See briefing under Cryopreserved Human Fibroblast-Derived Der-
mal Substitute.

(GCT: I. DeVeau) RTS—40948-1; 41012-2

Add the following:

&Human Fibroblast-Derived
Temporary Skin Substitute

» Human Fibroblast-Derived Temporary Skin

Substitute is a nonliving monolayer skin substi-

tute derived from neonatal foreskins. It is com-

posed of fibroblasts, an extracellular matrix, and

a nylon mesh bonded to a transparent, semi-

permeable silicone membrane. Human fibroblasts

are seeded onto the nylon mesh. The fibroblasts

proliferate within the nylon mesh and secrete hu-

man dermal collagen, matrix proteins, growth fac-

tors, and cytokines. Following freezing, no

cellular metabolic activity remains; however, the

tissue matrix and bound growth factors remain.

Human Fibroblast-Derived Temporary Skin Sub-

stitute does not contain macrophages, lympho-

cytes, blood vessels, hair follicles, muscle fibers,

or keratin. The fibroblast-cell banks, from which

Human Fibroblast-Derived Temporary Skin Sub-

stitute is derived, test negative for human and an-

imal viruses and retroviruses and are also tested

for normal cell morphology, human karyology,

and isoenzymes. Maternal blood sera are tested

for evidence of infection with human immunode-

ficiency virus types 1 and 2, hepatitis B and C

viruses, syphilis, and human T-lymphotropic virus

type 1 and is found negative for the purpose of do-

nor selection. Reagents used in the manufacture of

Human Fibroblast-Derived Temporary Skin Sub-

stitute are tested and found free from viruses, ret-

roviruses, endotoxins, and mycoplasma before

use. Human Fibroblast-Derived Temporary Skin

Substitute is manufactured with sterile compo-

nents under aseptic conditions within the final

package. All materials derived from bovine

sources originate from countries free of bovine

spongiform encephalopathy. During subsequent

screening of the fibroblast cell strain at various

stages in the manufacturing process, testing for

these same viruses, as well as Epstein-Barr virus

and human T-lymphotropic virus type 2, is carried

out and found to be negative. The final product

tests negative for the presence of mycoplasma.

Packaging and storage—Human Fibroblast-Derived Tem-

porary Skin Substitute is aseptically packaged and supplied

frozen in a clear plastic cassette containing two, approxi-

mately 12.5-cm 6 19-cm, units. The solution within the

cassette is a phosphate-buffered cryoprotectant solution

used to facilitate long-term storage. A clear plastic bag sur-

rounds the cassette for its protection. Human Fibroblast-De-

rived Temporary Skin Substitute should be stored at a

temperature of –708 to –208 for no longer than 18 months.

Labeling—The label indicates the dimensions of the Hu-

man Fibroblast-Derived Temporary Skin Substitute material

enclosed. It contains the expiry date, required storage con-
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ditions, and the lot number. The label cautions that Human

Fibroblast-Derived Temporary Skin Substitute is not to be

used if the package shows signs of damage. Additional la-

beling requirements include instructions on the proper thaw-

ing and handling of Human Fibroblast-Derived Temporary

Skin Substitute and the time frame for use after package

opening.

USP Reference standards h11i—USP Endotoxin RS.

USP Authentic Visual References h11i—USP Human Fi-

broblast-Derived Skin Substitute Reference Photomicro-

graphs. These three photomicrographs represent examples

of passing units, prepared as directed in Hematoxylin–eosin

staining, Collagen staining, and Distribution of fibronectin.

They are specified to assist in ascertaining histological qual-

ity. The fibroblasts are embedded in an extracellular matrix

that they have secreted (USP Human Fibroblast-Derived

Skin Substitute Reference Photomicrograph 1). The col-

lagen (USP Human Fibroblast-Derived Skin Substitute

Reference Photomicrograph 2) and fibronectin (USP Hu-

man Fibroblast-Derived Skin Substitute Reference Photomi-

crograph 3) are to be found throughout the extracellular

matrix. The nylon fibers (yellow in USP Human Fibro-

blast-Derived Skin Substitute Reference Photomicrograph

1) and the silicone backing (grey in USP Human Fibro-

blast-Derived Skin Substitute Reference Photomicrograph

1) are frequently visible although easily lost during proces-

sing. However, at this magnification, the presence of these

components is the only visible difference between the Cryo-

preserved Human Fibroblast-Derived Dermal Substitute and

the Human Fibroblast-Derived Temporary Skin Substitute.

Sterility tests h71i: meets the requirements.

Test solution—Thaw Human Fibroblast-Derived Tempo-

rary Skin Substitute by placing the tissue, still in its polycar-

bonate cassette contained in a plastic covering bag, in a

water bath heated to a maximum of 378 for 15 to 20 minutes

until no visible ice remains in the cassette. The minimum

amount of water in the water bath is 2 L per Human Fibro-

blast-Derived Temporary Skin Substitute unit. Perform the

test on 20 mL of the cryopreservative.

Bacterial endotoxins h85i—Thaw Human Fibroblast-De-

rived Temporary Skin Substitute by placing the tissue, still

in its polycarbonate cassette contained in a plastic covering

bag, in a water bath heated to a maximum of 378 for 15 to 20

minutes until no visible ice remains in the cassette. The

minimum amount of water in the water bath is 2 L per Hu-

man Fibroblast-Derived Temporary Skin Substitute unit.

Remove the unit from the polycarbonate cassette, and im-

merse in 25 mL of LAL Reagent Water. Extract for 60 min-

utes at 378 with shaking on an orbital shaker set at 125

revolutions per minute. Remove a 4-mL aliquot of the ex-

tract for testing: it contains not more than 0.5 USP Endotox-

in Unit per mL.

Histological characterization—

Buffered formalin and Preparation of tissue for staining—

Proceed as directed in the test for Histological characteriza-

tion under Cryopreserved Human Fibroblast-Derived Der-

mal Substitute, substituting Human Fibroblast-Derived

Temporary Skin Substitute for Cryopreserved Human Fi-

broblast-Derived Dermal Substitute. The fibroblasts appear

elongated and spindle shaped. The tissue contains about 106

cells per cm2 and about 500 cells per mm along the section.

HEMATOXYLIN–EOSIN STAINING—

Hematoxylin–alcohol solution, Hematoxylin staining

solution, 10% Acid alcohol, Eosin solution, and Proce-

dure—Proceed as directed for Hematoxylin–eosin staining

in the test for Histological characterization under Cryopre-

served Human Fibroblast-Derived Dermal Substitute.

Using USP Human Fibroblast-Derived Skin Substitute Ref-

erence Photomicrograph 1 (hematoxylin–eosin stained) for

comparison, the nylon-scaffold mesh, silicone membrane,
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and secreted collagen-based matrix are present and the tis-

sue contains normal human fibroblast distributed through-

out the secreted matrix and resembles normal human

papillary dermis.

COLLAGEN STAINING—

Bouins’s solution, Weigert’s iron hematoxylin working

solution, Gomori’s trichrome solution, 1% Acetic acid,

and Procedure—Proceed as directed for Collagen staining

in the test for Histological characterization under Cryopre-

served Human Fibroblast-Derived Dermal Substitute.

Using USP Human Fibroblast-Derived Skin Reference

Photomicrograph 2 for comparison, collagen is found

throughout the extracellular matrix in a manner indistin-

guishable from Cryopreserved Human Fibroblast-Derived

Dermal Substitute.

DISTRIBUTION OF FIBRONECTIN—

Tris-saline buffer, 3% Hydrogen peroxide, Diaminobenzi-

dine solution, Hematoxylin staining solution, and Proce-

dure—Proceed as directed for Distribution of fibronectin

in the test for Histological characterization under Cryopre-

served Human Fibroblast-Derived Dermal Substitute.

Using USP Human Fibroblast-Derived Skin Substitute

Reference Photomicrograph 3 (diaminobenzidine–hema-

toxylin stained) for comparison, fibronectin binds to col-

lagen and is found throughout the extracellular matrix in a

manner indistinguishable from Cryopreserved Human Fi-

broblast-Derived Dermal Substitute.

Metabolic activity assessment—

DPBS working solution, Assay stock medium, MTT-assay

solution, MTT formazan calibration solutions, and Proce-

dure—Proceed as directed in the test for Metabolic activity

assessment under Cryopreserved Human Fibroblast-De-

rived Dermal Substitute, substituting Human Fibroblast-De-

rived Temporary Skin Substitute for Cryopreserved Human

Fibroblast-Derived Dermal Substitute: the absorbance value

of individual Human Fibroblast-Derived Temporary Skin

Substitute sections at 540 nm is less than 0.1.

DNA content—

Cell culture water, Working DNA extraction buffer, Dilu-

tion buffer, DPBS without Ca++, Mg++ solution, Calf thymus

DNA calibration solutions, DNA staining solution, and

Procedure—Proceed as directed in the test for DNA content

under Cryopreserved Human Fibroblast-Derived Dermal

Substitute, substituting Human Fibroblast-Derived Tempor-

ary Skin Substitute for Cryopreserved Human Fibroblast-

Derived Dermal Substitute. The amount of DNA in indivi-

dual Human Fibroblast-Derived Temporary Skin Substitute

11-mm 6 11-mm sections is between 6 and 14 mg.

Total collagen content—

DPBS without Ca++, Mg++ solution, DPBS with Ca++,

Mg++ solution, Collagenase extraction solution, 2% Acetic

acid solution, Collagen calibration standards, Sirius red

solution, 1% (p-tert-Octylphenoxy)polyethoxyethanol solu-

tion, and Procedure—Proceed as directed in the test for To-

tal collagen content under Cryopreserved Human

Fibroblast-Derived Dermal Substitute, substituting Human

Fibroblast-Derived Temporary Skin Substitute for Cryopre-

served Human Fibroblast-Derived Dermal Substitute: the

amount of collagen in individual Human Fibroblast-Derived

Temporary Skin Substitute 11-mm6 11-mm samples is be-

tween 0.50 and 4.0 mg.&1S (USP28)

BRIEFING

Flumazenil, page 1480 of PF 29(5) [Sept.–Oct. 2003]. It is pro-
posed to modify the Identification test B by substituting an HPLC
method for the TLC method, using the same data obtained in the
Assay. Test 1 and Test 2 under Related compounds, and also the
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Assay, are changed to include a validated method that uses just one
reference standard and identifies a number of different products of
synthesis. The validation work was performed using an Intersil
ODS-2 brand of L1 packing. In a typical chromatogram, the reten-
tion time of Flumazenil is about 11 minutes. It is proposed to re-
place the test for Water, Method 1, with a test for Loss on drying,
because this substance is not hygroscopic. It is also proposed to
replace the test for Limit of alcohol and methylene chloride with
a test for Organic volatile impurities, Method IV, which is more
general in nature and not process-specific.

(PA3: S. Salado) RTS—40739-1

Add the following:

&Flumazenil

C15H14FN3O3 303.3

4H-Imidazo[1,5-a][1,4]benzodiazepine-3-carboxylic acid,

8-fluoro-5,6-dihydro-5-methyl-6-oxo-, ethyl ester.

Ethyl 8-fluoro-5,6-dihydro-5-methyl-6-oxo-4H-imida-

zo[1,5-a][1,4]benzodiazepine-3-carboxylate

[78755-81-4].

» Flumazenil contains not less than 98.0 percent

and not more than 102.0 percent of C15H14FN3O3,

calculated on the anhydrous dried basis.

Packaging and storage—Preserve in tight containers, and

store at controlled room temperature.

USP Reference standards h11i—USP Flumazenil RS.

USP Flumazenil Related Compound A RS. USP Flumazenil

Related Compound B RS.

Identification—

A: Infrared Absorption h197Ki.

B: Thin-Layer Chromatographic Identification Test

h201i—

Diluent, Adsorbent, Test solution, Standard solution 1,

Application volume, and Developing solvent system—Pro-

ceed as directed for Related compounds Test 1.

B: The retention time of the major peak for flumazenil

in the chromatogram of the Assay preparation corresponds

to that in the chromatogram of the Standard preparation, as

obtained in the Assay.

Melting range, Class Ia h741i: between 1988 and 2028.

Bacterial endotoxins h85i—It contains not more than 25.0

USP Endotoxin Units per mg of Flumazenil.

Water, Method I h921i: not more than 0.5%.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Related compounds—

TEST 1—

Ninhydrin solution—Dissolve 0.5 g of ninhydrin in 90 mL

of alcohol, and add 10 mL of glacial acetic acid.

Diluent—Prepare a mixture of alcohol and chloroform

(1 : 1).

Adsorbent: 0.25-mm layer of chromatographic silica

gel mixture (see Chromatography h621i).

Test solution—Transfer about 250 mg of Flumazenil, ac-

curately weighed, to a 5-mL volumetric flask. Dissolve in

and dilute with Diluent to volume, and mix.

Standard solution 1—Dissolve an accurately weighed

portion of USP Flumazenil RS in Diluent, and dilute quan-

titatively, and stepwise if necessary, with Diluent to obtain a

solution having a known concentration of about 50 mg per

mL.
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Standard solution 2 1—Prepare a solution of USP Fluma-

zenil RS USP Flumazenil Related Compound A RS, USP

Flumazenil Related Compound B RS, and N,N-dimethylfor-

mamide diethyl acetal in Diluent having known concentra-

tions of about 0.5 mg per mL about 0.5 mg per mL, about

0.5 mg per mL, and about 0.6 mL per mL, respectively.

Standard solution 3 2—Dilute 2.0 mL of Standard solu-

tion 1 with Diluent to 10.0 mL.

Standard solution 4—Dilute 1.0 mL of Standard solution

2 with Diluent to 10.0 mL.

Standard solution 5—Dilute 0.5 mL of Standard solution

2 with Diluent to 10.0 mL.

Application volume: 10 mL.

Developing solvent system: a mixture of chloroform,

glacial acetic acid, alcohol, and water (75 : 15 : 7.5 : 2.5).

Procedure—Proceed as directed for Thin-Layer

Chromatography under Chromatography h621i. Dry the

plate for 10 minutes in a current of cold air, and view under

short-wavelength UV light. Spray the plate with Ninhydrin

solution, and heat at 1058 for 15 minutes. The RF values of

analytes are as follows.

Compound RF Detection

Flumazenil about 0.8 UV

Flumazenil related

compound B

about 0.7 UV

Flumazenil related

compound A

about 0.1 UV

N,N-Dimethylformamide

diethyl acetal

about 0.04 Ninhydrin

Any spot at an RF value corresponding to N,N-dimethylfor-

mamide diethyl acetal in the chromatogram obtained from

the Test solution is not more intense than the corresponding

spot in the chromatogram obtained from Standard solution

3 2: not more than 0.2% is found. Compare any unspecified

spot in the chromatogram of the Test solution with the spot

for flumazenil obtained in the chromatograms of Standard

solution 3, Standard solution 4, and Standard solution 5,

when viewed under UV light. Report the approximate level

of each of the unknown impurities: not more than 0.2% of

any unknown impurity is found; and not more than 0.5% of

total unknown impurities is found. [NOTE—Use the spots for

flumazenil related compound A and flumazenil related com-

pound B in the chromatograms of Standard solution 3, Stan-

dard solution 4, and Standard solution 5 as references only.

They are quantified in Test 2.]

TEST 2—

Diluted phosphoric acid pH 2.0, Mobile phase, System

suitability solution, and Chromatographic system—Proceed

as directed in the Assay.

Standard solution—Use the Standard preparation de-

scribed in the Assay.

Test solution—Use the Assay preparation described in the

Assay.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard solution and Test solution into the chro-

matograph, record the chromatograms, and measure the

areas for the major peaks. Calculate the percentage of any

impurity in the portion of Flumazenil taken by the formula:

(10,000F)(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Flu-

mazenil RS in the Standard solution; F is the relative re-

sponse factor of the impurity according to the table below;

W is the weight, in mg, of Flumazenil, on the anhydrous ba-

sis, used to prepare theTest solution; ri is the peak area for
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any impurity in the Test solution; and rS is the peak area for

flumazenil in the Standard solution: the impurities meet the

requirements given in the table below.

Compound name

Relative

retention

time

Relative

Response

Factor

Limit

(%)

Flumazenil related

compound A

about 0.23 0.9 0.2

Flumazenil related

compound B

about 0.45 0.9 0.3

Flumazenil 1.0 — —

Unknown impurities — 1.0 0.2

Total — — 0.5

TEST 2—

Diluted phosphoric acid, pH 2.0, Mobile phase, System

suitability solution, Assay preparation, and Chromato-

graphic system—Proceed as directed in the Assay.

Standard solution—Dissolve an accurately weighed

quantity of USP Flumazenil RS in Mobile phase, and dilute

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of about

1 mg per mL.

Test solution—Transfer about 25.0 mg of Flumazenil, ac-

curately weighed, to a 25-mL volumetric flask, dissolve in

and dilute with Mobile phase to volume, and mix.

Procedure—Separately inject equal volumes (about 5 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms for at least three

times the retention time of flumazenil peak, and measure

the areas for the major peaks. Calculate the percentage of

any impurity in the portion of Flumazenil taken by the for-

mula:

2500(C/W)(1/F)(ri / rS),

in which C is the concentration, in mg per mL, of USP Flu-

mazenil RS in the Standard solution; F is the relative re-

sponse factor according to the Table below; W is the

weight, in mg, of Flumazenil, on the dried basis, used to pre-

pare the Test solution; ri is the peak area for any impurity in

the Test solution; and rS is the peak area for flumazenil in the

Standard solution: the impurities meet the requirements

given in the Table below.

Compound

name

Relative

retention

time

Relative

Response

Factor

Limit

(%)

Flumazenil related compound A about 0.4 1.1 0.2

7-Fluoro-4-methyl-3,4-dihydro-2,5H-1,4-

benzodiazepine-2,5-dione about 0.5 1.5 0.2

Ethyl 5,6-dihydro-5-methyl-6-oxo-4H-imidazo-

[1,5-a][1,4]benzodiazepine-3-carboxilate about 0.7 1.3 0.2

Flumazenil related compound B about 0.8 1.1 0.2

Flumazenil 1.0 — —
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Compound

name

Relative

retention

time

Relative

Response

Factor

Limit

(%)

Ethyl 8-chloro-5,6-dihydro-5-methyl-6-oxo-4H-

imidazo-[1,5-a][1,4]benzodiazepine-3-carboxilate about 2.2 1.1 0.2

Any individual unknown impurity — 1.0 0.1

Total — — 0.5

Limit of alcohol and methylene chloride—

Standard solution—Prepare a solution in dimethylsulfox-

ide containing 100 mg per mL of dehydrated alcohol and 1

mg per mL of methylene chloride. Transfer 1 mL of this

solution to a 20-mL gas chromatographic headspace vial,

and cap immediately.

Test solution—Transfer about 100 mg of Flumazenil, ac-

curately weighed, to a 20-mL gas chromatographic head-

space vial, add 1.0 mL of dimethyl sulfoxide, cap

immediately, and swirl.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a headspace injec-

tor and a flame-ionization detector, a 0.32-mm 6 30-m

fused-silica capillary column bonded with a 1.8-mm layer

of phase G43, and a split injection system. The carrier gas

is helium, flowing at a rate of about 1.7 mL per minute, and

the total flow rate is about 40 mL per minute. The chromato-

graph is programmed as follows. Initially the temperature of

the column is maintained at about 408 for 20 minutes, then

the temperature is increased at a rate of 358 per minute to

2408, and maintained at 2408 for 20 minutes. The injection

port temperature is maintained at about 1408, and the detec-

tor is maintained at about 2608. The Standard solution and

the Test solution are maintained at about 908, and the needle

and transfer temperatures are maintained at about 1408.

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the elution order is al-

cohol and methylene chloride; the resolution, R, between al-

cohol and methylene chloride is not less than 3.0; and the

relative standard deviation of consecutive injections is not

more that 10.0%.

Procedure—Using a heated, gas-tight syringe, separately

inject equal volumes (about 1 mL) of the headspace of the

Standard solution and the Test solution into the chromato-

graph, record the chromatograms, and measure the peak

areas. Calculate the percentage of alcohol and methylene

chloride in the portion of Flumazenil taken by the formula:

100(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of the rele-

vant analyte in the Standard solution; W is the weight, in

mg, of Flumazenil taken to prepare the Test solution; and

rU and rS are the peak areas of the corresponding analyte ob-

tained from the Test solution and the Standard solution, re-

spectively: not more than 0.1% of alcohol and not more than

0.001% of methylene chloride is found.

Organic volatile impurities, Method IV h467i: meets the

requirements.

Solvent: dimethyl sulfoxide.
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Assay—

Diluted phosphoric acid, pH 2.0—Adjust 800 mL of

water with phosphoric acid to pH 2.0+ 0.05.

Mobile phase—Prepare a filtered and degassed mixture of

Diluted phosphoric acid, pH 2.0 and acetonitrile (80 : 20).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Flumazenil RS in Mobile phase, and dilute

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of about

0.1 mg per mL.

System suitability solution—Dissolve appropriate quanti-

ties of USP Flumazenil Related Compound A RS and USP

Flumazenil Related Compound B RS in the Standard prep-

aration, and dilute quantitatively, and stepwise if necessary,

with Standard preparation to obtain a solution having

known concentrations of each of about 0.2 mg per mL.

Assay preparation—Transfer about 10.0 mg of Flumaze-

nil, accurately weighed, to a 100-mL volumetric flask, dis-

solve in and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L7. The flow rate is about 1.5 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.23 for flumazenil related compound A,

about 0.45 for flumazenil related compound B, and 1.0 for

flumazenil; the resolution, R, between flumazenil related

compound B and flumazenil is not less than 3.0; and the tail-

ing factor is not more than 1.5 for the flumazenil peak. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the relative standard

deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the area for the flumazenil peaks. Calculate the

quantity, in mg, of C15H14FN3O3 in the portion of Flumazenil

taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Flu-

mazenil RS in the Standard preparation; and rU and rS are

the peak areas obtained from the Assay preparation and the

Standard preparation, respectively.

Diluted phosphoric acid, pH 2.0—Adjust 800 mL of

water with phosphoric acid to a pH of 2.0+ 0.05.

Mobile phase—Prepare a filtered and degassed mixture of

Diluted phosphoric acid, pH 2.0, methanol, and tetrahydro-

furan (80 : 13 : 7). Make adjustments if necessary (see Sys-

tem Suitability under Chromatography h621i).

System suitability solution—Dissolve appropriate quanti-

ties of chlordiazepoxide and USP Flumazenil RS in Mobile

phase, and dilute stepwise if necessary, with Mobile phase

to obtain a solution having a known concentration of about

6.4 mg per mL of each compound.

Standard preparation—Dissolve an accurately weighed

quantity of USP Flumazenil RS in Mobile phase, and dilute

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of about

1.0 mg per mL.

Assay preparation—Transfer about 25.0 mg of Flumaze-

nil, accurately weighed, to a 25-mL volumetric flask, dis-

solve in and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L1. The flow rate is about 1.0 mL per minute. Chromato-
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graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.82 for chlordiazepoxide and 1.0 for fluma-

zenil; the resolution, R, between chlordiazepoxide and flu-

mazenil is not less than 2.0; the column efficiency is not less

than 1500 theoretical plates for the flumazenil peak and the

tailing factor is not more than 1.5 for the flumazenil peak.

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 5 mL)

of the Standard preparation and the Assay preparation into

the chromatograph, record the chromatograms, and measure

the areas for the flumazenil peaks. Calculate the quantity, in

mg, of C15H14FN3O3 in the portion of Flumazenil taken by

the formula:

25C(rU / rS),

in which C is the concentration, in mg per mL, of USP Flu-

mazenil RS in the Standard preparation; and rU and rS are

the peak areas obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Flurazepam Hydrochloride, USP 27 page 833 and page 490 of
PF 30(2) [Mar.–Apr. 2004]. It is proposed not to chromatograph
replicate injections of the System suitability solution in Chromato-
graphic system in the test for Related compounds. No relative stan-
dard deviation is required for the System suitability solution.

(PA3: S. Salado) RTS—41287-1

Change to read:

» Flurazepam Hydrochloride contains not less than
99.0 percent and not more than 101.0 percent of
C21H23ClFN3O � 2HCl, calculated on the dried

~anhydrous~USP28

basis.

Change to read:

Related compounds—

Mobile phase—Prepare a filtered and degassed mixture of
methanol and 1% ammonium acetate (80 : 20). Make adjustments
if necessary (see System Suitability under Chromatography h621i).
Standard solution—Dissolve accurately weighed quantities of

USP Flurazepam Related Compound C RS and USP Flurazepam
Related Compound F RS in methanol, and dilute quantitatively,
and stepwise if necessary, with methanol to obtain a solution hav-
ing a known concentration of about 2 mg per mL for each compo-
nent. Prepare fresh daily.
Test solution—Transfer about 50 mg of Flurazepam Hydrochlo-

ride, accurately weighed, to a 25-mL volumetric flask, add metha-
nol to volume, and mix. [NOTE—Prepare this solution just prior to
use.]
System suitability solution—Dissolve accurately weighed quan-

tities of USP Flurazepam Hydrochloride RS and 2-amino-5-chlo-
robenzophenone in methanol, and dilute quantitatively, and step-
wise if necessary, with methanol to obtain a solution having a
known concentration in each mL of about 150 mg of USP Fluraze-
pam Hydrochloride RS and about 60 mg of 2-amino-5-chloroben-
zophenone.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 239-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is about 1.5 mL per minute. Chromatograph replicate injections of

&
&1S (USP28)

the System suitability solution, and record the peak responses as
directed under Procedure: the resolution, R, between 2-amino-5-
chlorobenzophenone and flurazepam is not less than 2. Chromato-
graph replicate injections of the Standard solution, and record the
peak responses as directed under Procedure: the relative standard
deviation for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the responses for the ma-
jor peaks. Calculate the quantity, in percentage, of flurazepam re-
lated compound C and flurazepam related compound F in the
portion of Flurazepam Hydrochloride taken by the formula:

2.5(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Flurazepam
Related Compound C RS or USP Flurazepam Related Compound
F RS in the Standard solution; W is the weight, in mg, of Fluraze-
pam Hydrochloride taken; and rU and rS are the peak responses for
the related compounds obtained from the Test solution and the
Standard solution, respectively. The limit is not more than 0.1%
of flurazepam related compound C and not more than 0.1% of flur-
azepam related compound F.
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BRIEFING

Fluticasone Propionate. Because there is no existing USP
monograph for this drug substance, the following new monograph
is being proposed. The liquid chromatographic procedures in the
test for Related compounds and in the Assay are based on analyses
performed with the Spherisorb ODSI brand of L1 column.

(AER: K. Zaidi) RTS—40414-1

Add the following:

&Fluticasone Propionate

C25H31F3O5S 500.57

Androsta-1,4-diene-17-carbothioic acid, 6,9-difluoro-11-

hydroxy-16-methyl-3-oxo-17-(1-oxopropoxy-, (6a,

11b, 16a, 17a)-S-(fluoromethyl) ester.

S-(Fluoromethyl) 6a,9-difluoro-11b,17-dihydroxy-16a-

methyl-3-oxoandrosta-1,4-diene-17b-carbothioate, 17-

propionate [80474-14-2].

» Fluticasone Propionate contains not less than

98.0 percent and not more than 100.5 percent of

C25H31F3O5S, calculated on the anhydrous basis.

Packaging and storage—Preserve in tight, light-resistant

containers, and store at a temperature not exceeding 308.

Labeling—Fluticasone Propionate in the form of micro-

crystals is so labeled.

USP Reference standards h11i—USP Fluticasone Propi-

onate RS. USP Fluticasone Propionate System Suitability

Mixture RS. USP Fluticasone Propionate Resolution Mix-

ture RS.

Identification—

A: Infrared Absorption h197Mi.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that of the

Standard preparation, as obtained in the Assay.

Specific rotation h781Si: between +328 and +368 (t =

208), calculated on the anhydrous, solvent-free basis.

Test solution: 0.5% (w/v) of Fluticasone Propionate in

dichloromethane (0.5 g in 100 mL).

Water, Method I h921i: not more than 0.2% (w/w).

Related compounds—

Solution A—Mix 0.5 mL of phosphoric acid in 1000 mL

of acetonitrile.

Solution B—Mix 0.5 mL of phosphoric acid in 1000 mL

of methanol.

Solution C—Mix 0.5 mL of phosphoric acid in 1000 mL

of water.

Mobile phase—Use variable mixtures of Solution A, Solu-

tion B, and Solution C, as directed under Chromatographic

system.Make adjustments if necessary (see System Suitabil-

ity under Chromatography h621i).

System suitability solution—Transfer approximately 2.0

mg of USP Fluticasone Propionate System Suitability Mix-

ture RS to 5 mL of Solution A, and sonicate to dissolve. Add

5 mL of Solution C, and mix.
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Test solution—Transfer approximately 2.0 mg of Flutica-

sone Propionate to 5 mL of Solution A, and sonicate to dis-

solve. Add 5 mL of Solution C, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 239-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The flow rate is about 1.0 mL per minute.

The column temperature is maintained at 408. The chro-

matograph is programmed as follows: Chromatograph the

System suitability solution, and measure the peak responses

as directed for Procedure: the resolution, R, between fluti-

casone propionate related compound B and fluticasone pro-

pionate related compound C is not less than 0.6; the

resolution between fluticasone propionate related com-

pound D and fluticasone propionate is not less than 1.5;

the relative retention times and limits are as provided in Ta-

ble 1.

Time

(minutes)

Solution A

(v)

Solution B

(v)

Solution C

(v) Elution

0 42 3 55 equilibrium

0–40 42?53 3 55?44 linear gradient

40–60 53?87 3 44?10 linear gradient

60–70 87 3 10 isocratic

70–75 87?42 3 10?55 re-equilibration

Procedure—Separately inject a volume (about 50 mL) of

the System suitability solution and the Test solution into the

chromatograph, record the chromatograms, and measure all

of the peak responses. Calculate the percentage of each im-

purity in the portion of Fluticasone Propionate taken by the

formula:

100(ri / rs),

in which ri is the peak response for each impurity; and rs is

the sum of the responses of all the peaks.

Table 1

Compound

Approximate

Relative

Retention Time

Limit

(%)

Fluticasone propionate

related compound A

0.5 0.2

Fluticasone propionate

related compound B

0.75 0.1

Fluticasone propionate

related compound C

0.8 0.1

Fluticasone propionate

related compound D

0.95 0.3

Fluticasone propionate 1.0 —
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Table 1 (Continued)

Compound

Approximate

Relative

Retention Time

Limit

(%)

Fluticasone propionate

related compound E

1.3 0.3

Other impurities — 0.1

Total impurities* — 1.0

* Calculate the total impurities from the sum of all impurity
peaks greater than or equal to 0.05%.

Bromofluoromethane content—

Standard stock solution—Transfer about 20 mL of bromo-

fluoromethane to 10 mL of dimethylformamide, and mix.

Dilute 10 mL of this solution with 1 mL of dimethylforma-

mide (0.002% v/v).

Standard solution—Dilute 10 mL of Standard stock solu-

tion with 1 mL of dimethylformamide, and mix (0.00002%

v/v).

Test solution—Dissolve 200 mg of Fluticasone Propio-

nate in 1.0 mL of dimethylformamide.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with an electron-cap-

ture detector, a 0.32-mm 6 25-m capillary column coated

with a 5-mm film of phase G27, and a split injection system.

The carrier gas is nitrogen, flowing at a rate of about 2.8 mL

per minute. The make-up gas is nitrogen, flowing at a rate of

30 mL per minute. The column temperature is programmed

as follows. Initially the temperature of the column is equili-

brated at 408 for 3.5 minutes, then the temperature is in-

creased at the rate of 308 per minute to 2008, and

maintained at 2008 for 10 minutes. The split injector

(70 : 1) is maintained at a temperature of 858, and the detec-

tor temperature is maintained at 2508. Chromatograph the

Standard solution, and record the peak responses as directed

for Procedure.

Procedure—Separately inject equal volumes (about 5 mL)

of the Standard solution and the Test solution into the chro-

matograph, and measure the responses for the bromofluoro-

methane peaks. The intensity of bromofluoromethane peak

in the chromatogram of the Test solution is less than the in-

tensity of bromofluoromethane peak in the chromatogram of

the Standard solution.

Acetone content—

Internal standard solution—Prepare a 0.05% (v/v) solu-

tion of tetrahydrofuran in dimethylformamide.

Standard solution— Prepare 0.05% (v/v) of acetone in In-

ternal standard solution.

Test solution—Dissolve an accurately weighed quantity of

Fluticasone Propionate in Internal standard solution to ob-

tain a solution having a known concentration of about 50

mg per mL.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 0.53-mm 6 25-m column coated with a 2-

mm film of phase G15. The carrier gas is nitrogen or helium,

flowing at a rate of about 5.5 mL per minute. The column

temperature is programmed as follows. Initially the tem-

perature of the column is equilibrated at 608 for 3.5 minutes,

then the temperature is increased at the rate of 308 per min-

ute to 1808, and maintained at 1808 for 3 minutes. The split-

less injector temperature is maintained at 1508, and the

detector temperature is maintained at 2508. Chromatograph

the Standard solution, and record the peak responses as di-

rected for Procedure: the relative standard deviation for rep-

licate injections is not more than 5.0%.
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Procedure—Separately inject equal volumes (about 0.1

mL) of the Standard solution and the Test solution into the

chromatograph, and record the peak responses. Calculate

the percentage of acetone (% w/w) in the portion of Flutica-

sone Propionate taken by the formula:

0.05 D/C(RU /RS),

in which D is the density of acetone at 208; C is the concen-

tration, in g per mL, of fluticasone propionate in the Test

solution; and RU and RS are the ratios of the acetone peak

response to the tetrahydrofuran peak response obtained

from the Test solution and the Standard solution, respective-

ly: not more than 1.0 (%w/w) is found.

Assay—

0.01MMonobasic ammonium phosphate buffer, pH 3.5—

Dissolve 11.5 g of monobasic ammonium phosphate in

1000 mL of water, adjust with phosphoric acid to a pH of

3.5 +0.05, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

methanol, 0.01M Monobasic ammonium phosphate buffer,

pH 3.5, and acetonitrile (50 : 35 : 15). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Resolution solution—Dissolve approximately 2.0 mg of

USP Fluticasone Propionate Resolution Mixture RS in 50

mL of Mobile phase.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fluticasone Propionate RS in Mobile

phase, and dilute quantitatively, and stepwise if necessary,

to obtain a solution having a known concentration of about

0.04 mg per mL.

Assay preparation—Dissolve an accurately weighed

quantity of Fluticasone Propionate in Mobile phase, and di-

lute quantitatively, and stepwise if necessary, to obtain a

solution having known concentration of about 0.04 mg

per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 239-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The flow rate is about 1.5 mL per minute.

The column temperature is maintained at 408. Chromato-

graph the Resolution solution and the Standard preparation,

and record the peak areas as directed for Procedure: the re-

lative retention times are about 1.10 for fluticasone propio-

nate related compound D and 1.0 for fluticasone propionate;

the resolution, R, between fluticasone propionate and fluti-

casone propionate related compound D is not less than 1.5;

and the relative standard deviation for replicate injections is

not more than 2%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the quan-

tity, in mg, of C25H31F3O5S in the portion of Fluticasone Pro-

pionate taken by the formula:

CV(rU / rS),

in which C is the concentration of USP Fluticasone Propio-

nate RS, in mg per mL, in the Standard preparation; V is the

volume, in mL, of the Assay preparation, and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&1S (USP28)
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BRIEFING

Fluvastatin Sodium, page 8420 of PF 25(4) [July–Aug. 1999];
Fluvastatin Capsules, page 8423 of PF 25(4) [July–Aug. 1999].
These new monographs, which previously appeared in Pharmaco-
peial Previews, are now forwarded with major changes to In-Pro-
cess Revision.The previously proposed tests for Chromatographic
purity and the Assay are being cancelled and replaced with updated
methods. The separate test for Limit of 3-hydroxy-5-keto-fluvasta-
tin is also being cancelled; this test is now performed as a part of
the test for Chromatographic purity. The liquid chromatographic
procedures in the tests for Chromatographic purity and the Assay
are based on analyses performed with the Keystone Hypersil ODS
brand of L1 column. The typical retention time for the fluvastatin
peak is about 5.3 minutes for the Fluvastatin Sodium procedure
and 5.4 minutes for the Fluvastatin Capsules. It is proposed to
add a storage statement to the Packaging and storage section, to
revise the Reference standards section, and to add a clarification to
Identification test C.

(PA4: E. Gonikberg; PSD: C. Okeke) RTS—41110-1

Add the following:

&Fluvastatin Sodium

C24H25FNNaO4 433.46

6-Heptenoic acid, 7-[3-(4-fluorophenyl)-1-(1-methylethyl)-

1H-indol-2-yl]-3,5-dihydroxy-, monosodium salt,

[R*,S*-(E)]-(+)-.

Sodium (+)-(3R*,5S*,6E)-7-[3-(p-fluorophenyl)-1-isopro-

pylindol-2-yl]-3,5-dihydroxy-6-heptenoate

[93957-55-2].

» Fluvastatin Sodium contains not less than 98.0

percent and not more than 102.0 percent of

C24H25FNNaO4, calculated on the anhydrous ba-

sis.

Packaging and storage—Preserve in tight, light-resistant

containers, protected from moisture. Store between 158

and 308.

USP Reference standards h11i—USP Fluvastatin Sodium

RS. USP Fluvastatin Sodium Anti-Isomer RS. USP Fluvas-

tatin Related Compound A RS. USP Fluvastatin Related

Compound B RS. USP Fluvastatin for System Suitability RS.

Identification—

A: Infrared Absorption h197Ki.

B: Ultraviolet Absorption h197Ui.

C: A solution (0.2 in 1) meets the requirements of the

flame test for Sodium h191i.

pH h791i: between 8.0 and 10.0, in a solution (1 in 100),

the test being performed immediately after preparation.

Water, Method I h921i: not more than 4.0%.

Heavy metals, Method II h231i: 0.002%.

Chromatographic purity—[NOTE—Protect all solutions

from light, and use amber autosampler vials and low-actinic

glassware.]

Solution A, Solution B, andMobile phase—Proceed as di-

rected in the Assay.

System suitability stock solution—Prepare a solution in a

mixture of methanol and acetonitrile (3 : 2) containing about

0.1 mg of USP Fluvastatin Related Compound A RS and

about 0.1 mg of USP Fluvastatin Related Compound B

RS per mL.
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System suitability solution—Transfer about 50 mg of USP

Fluvastatin for System Suitability RS, accurately weighed,

to a 100-mL volumetric flask, and dissolve in 35 mL of

Solution B. Add 5.0 mL of System suitability stock solution

into the flask, dilute with Solution A to volume, and mix.

[NOTE—The System suitability stock solution and the System

suitability solution are stable for up to 6 months if stored in

refrigerator.]

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system—Proceed as directed in the As-

say, except use the liquid chromatograph equipped with

either a programmable variable wavelength detector or

two separate detectors capable of monitoring at 305 nm

and at 365 nm. Chromatograph the System suitability solu-

tion, and record the peak responses at 305 nm as directed for

Procedure. Identify the peaks corresponding to fluvastatin,

fluvastatin anti-isomer, fluvastatin hydroxydiene, and flu-

vastatin t-butyl ester. The resolution, R, between the fluvas-

tatin anti-isomer peak and the fluvastatin peak is not less

than 1.6; the column efficiency is not less than 700 theo-

retical plates for the fluvastatin peak; and the tailing factor

is not more than 3.0. Chromatograph the Standard solution,

and record the peak responses at 305 nm as directed for

Procedure: the relative standard deviation for replicate in-

jections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms at 305 nm and

365 nm, identify the impurities listed in Table 1, and mea-

sure the peak responses. [NOTE—3-Hydroxy-5-keto fluvas-

tatin is monitored using a wavelength of 365 nm, and all

other compounds are monitored at 305 nm.] Calculate the

percentage of each impurity, except for 3-hydroxy-5-keto

fluvastatin, in the portion of Fluvastatin Sodium taken by

the formula:

100F(CS /CT)(ri (305) / rS (305)),

in which F is the relative response factor as listed in Table 1

[NOTE—Use F equal to 1.0 for unknown impurities]; CS is

the concentration, in mg per mL, of USP Fluvastatin So-

dium RS in the Standard solution; CT is the concentration,

in mg per mL, of Fluvastatin Sodium in the Test solution;

ri(305) is the peak response at 305 nm for each impurity ob-

tained from the Test solution; and rS(305) is the peak response

at 305 nm for the fluvastatin peak, obtained from the Stan-

dard solution.

Calculate the percentage of 3-hydroxy-5-keto fluvastatin

in the portion of Fluvastatin Sodium taken by the formula:

100F(CS /CT)(ri(365) / rS (365)),

in which F, CS, and CT are defined above; ri (365) is the peak

response at 365 nm for 3-hydroxy-5-keto fluvastatin, ob-

tained from the Test solution; and rS(365) is the peak response

at 365 nm for the fluvastatin peak, obtained from the Stan-

dard solution. In addition to not exceeding the limits for

each impurity in Table 1, not more than 0.1 % of any other

individual impurity is found; and not more than 1.0 % of

total impurities is found.
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Table 1

Name

Relative

Retention

Time

Relative

Response

Factor (F) Limit (%)

Fluvastatin N-ethyl

analog

0.7 0.9 0.1

Fluvastatin anti-

isomer

1.2 1.0 0.8

3-Hydroxy-5-keto

fluvastatin

1.5 0.0371 0.1

3-Keto-5-hydroxy

fluvastatin

1.6 1.6 0.1

Fluvastatin hydroxy-

diene2

2.0 1.1 0.1

Fluvastatin short

chain aldehyde

3.0 0.7 0.1

Fluvastatin t-butyl

ester3

3.4 1.1 0.2

1 At 365 nm
2 Fluvastatin related compound A
3 Fluvastatin related compound B

Assay—

Solution A—Add 20 mL of 25% aqueous tetramethylam-

monium hydroxide solution to 880 mL of water. Adjust with

about 2.3 mL of phosphoric acid to a pH of 7.2 +0.2. Add

100 mL of a mixture of methanol and acetonitrile (3 : 2),

mix, and filter.

Solution B—Add 20 mL of 25% aqueous tetramethylam-

monium hydroxide solution and 80 mL of water to 900 mL

of a mixture of methanol and acetonitrile (3 : 2). Adjust with

about 2.3 mL of phosphoric acid to a pH of 7.2+ 0.2, mix,

and filter. Make adjustments if necessary (see System Suit-

ability under Chromatography h621i).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system.

System suitability preparation—Transfer an accurately

weighed quantity of USP Fluvastatin for System Suitability

RS to a suitable volumetric flask, dissolve first in Solution B,

using 40% of the final volume, then dilute with Solution A to

volume, and mix to obtain a solution having a known con-

centration of about 0.5 mg of fluvastatin sodium per mL.

Standard preparation—Transfer an accurately weighed

quantity of USP Fluvastatin Sodium RS to a suitable volu-

metric flask, dissolve first in Solution B, using 40% of the

final volume, then dilute with Solution A to volume, and

mix to obtain a solution having a known concentration of

about 0.5 mg of fluvastatin sodium per mL.

Assay preparation—Transfer about 25 mg of Fluvastatin

Sodium, accurately weighed, to a 50-mL volumetric flask.

Dissolve in 20 mL of Solution B, dilute with Solution A to

volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 305-nm detec-

tor and a 4.6-mm 6 5-cm column that contains 5-mm pack-

ing L1. The flow rate is about 3.0 mL per minute, and the

column temperature is maintained at 358. The chromato-

graph is programmed as follows. [NOTE—Adjust the start

time of the gradient step and the equilibration time for each

instrument.]

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–-6 60 40 isocratic

6–20 60?18 40?82 linear gradient

20–20.1 18?60 82?40 linear gradient

20.1–25.1 60 40 equilibration

Chromatograph the System suitability preparation, and re-

cord the peak responses as directed for Procedure: the rela-

tive retention times are about 1.0 for fluvastatin and 1.2 for

fluvastatin anti-isomer; the resolution, R, between the flu-
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vastatin anti-isomer peak and the fluvastatin peak is not less

than 1.6; the column efficiency is not less than 700 theore-

tical plates for the fluvastatin peak; and the tailing factor is

not more than 3.0. Chromatograph the Standard prepara-

tion, and record the peak responses as directed for Proce-

dure: the relative standard deviation for replicate

injections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the fluvastatin peaks. Calculate

the quantity, in mg, of C24H25FNNaO4 in the portion of Flu-

vastatin Sodium taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP Flu-

vastatin Sodium RS in the Standard preparation; and rU and

rS are the fluvastatin peak responses obtained from the Assay

preparation and the Standard preparation, respec-

tively.&1S (USP28)

BRIEFING

Fluvastatin Capsules, page 8423 of PF25(4) [July–Aug.
1999]—See briefing under Fluvastatin Sodium. The liquid chro-
matographic procedure in the test for Dissolution is based on ana-
lyses performed with the Keystone Hypersil ODS brand of L1
column. The typical retention time for the fluvastatin peak is about
3 minutes.

(PA4: E. Gonikberg; BPC: M. Marques; PSD: C. Oke-
ke) RTS—41110-2

Add the following:

&Fluvastatin Capsules

» Fluvastatin Capsules contain an amount of Flu-

vastatin Sodium equivalent to not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of fluvastatin (C24H25FNO4)

C24H26FNO4.

Packaging and storage—Preserve in tight, light-resistant

containers, protected from moisture and from light. Store

in a cool place or at controlled room temperature.

USP Reference standards h11i—USP Fluvastatin Sodium

RS. USP Fluvastatin Sodium Anti-Isomer RS. USP Fluvas-

tatin for System Suitability RS. USP Fluvastatin Related

Compound A RS.

Identification—

A: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: A solution (0.2 in 1) meets the requirements of the

flame test for Sodium h191i.

Dissolution h711i—

Medium: water; 500 mL.

Apparatus 2: 50 rpm, sinkers not used.

Time: 30 minutes.

Determine the amount of C24H26FNO4 C24H26FNO4 dis-

solved by employing the following method.

Buffer solution—Dissolve about 1.534 g of monobasic

ammonium phosphate in about 800 mL of water, and adjust

with phosphoric acid or ammonium hydroxide to a pH of

3.5.
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Mobile phase—Prepare a filtered and degassed mixture of

methanol and Buffer solution (7 : 3).

Standard solution—[NOTE—A volume of methanol, not

exceeding 2% of the final volume of solution, may be used

to aid in dissolving the USP Reference Standard.] Dissolve

an accurately weighed quantity of USP Fluvastatin Sodium

RS in Medium to obtain a solution having a known concen-

tration of fluvastatin corresponding to that obtained when 1

Capsule is dissolved in 500 mL of solvent.

Test solution—Withdraw 20-mL portions of liquid under

test from each vessel, and pass through a suitable filter, dis-

carding the first 2 mL of the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 235-nm detec-

tor, a suitable 7-mm guard column that contains packing L1,

and a 4.6-mm6 10-cm column that contains 5-mm packing

L1. The flow rate is about 2.0 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the relative standard deviation for

replicate injections is not more than 2.0% 1.5%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

areas for the fluvastatin peaks. From the measured peak

areas, calculate the quantity of C24H25FNO4 C24H26FNO4

dissolved.

Tolerances—Not less than 80% (Q) of the labeled amount

of C26H25FNO4 C24H26FNO4 is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments, the Chromatographic system being prepared as di-

rected for the Dissolution test.

Chromatographic purity—[NOTE—Protect all solutions

from light, and use amber autosampler vials and low-actinic

glassware.]

Solution A, Solution B, Mobile phase, and Diluent—Pro-

ceed as directed in the Assay.

System suitability stock solution—Prepare a solution in

methanol containing about 0.1 mg of USP Fluvastatin Re-

lated Compound A RS per mL.

System suitability solution—Transfer about 50 mg of USP

Fluvastatin for System Suitability RS, accurately weighed,

to a 100-mL volumetric flask, and dissolve in 35 mL of

methanol. Add 5.0 mL of System suitability stock solution

into the flask, dilute with Diluent to volume, and mix.

[NOTE–The System suitability stock solution and the System

suitability solution are stable for up to 6 months if stored in

refrigerator.]

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system—Proceed as directed in the As-

say, except use the liquid chromatograph equipped with

either a programmable variable wavelength detector or

two separate detectors capable of monitoring at 305 nm

and at 365 nm. Chromatograph the System suitability solu-

tion, and record the peak responses at 305 nm as directed for

Procedure. Identify the peaks corresponding to fluvastatin,

fluvastatin anti-isomer, and fluvastatin hydroxydiene. Chro-

matograph the System suitability solution, and record the

peak responses at 305 nm as directed for Procedure: the

resolution, R, between the fluvastatin anti-isomer peak and

the fluvastatin peak is not less than 1.4; and the relative stan-

dard deviation for replicate injections is not more than 1.5%.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms at 305 nm and

365 nm, identify the impurities listed in Table 1, and mea-

sure the peak responses. [NOTE—3-Hydroxy-5-keto fluva-

statin is monitored using a wavelength of 365 nm, and all
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other compounds are monitored at 305 nm.] Calculate the

percentage of each impurity, except for 3-hydroxy-5-keto

fluvastatin, in the portion of Capsules taken by the formula:

100F(411.48/433.46)(CS /CT)(ri (305) / rS (305)),

in which F is the relative response factor as listed in Table 1

[NOTE—Use F equal to 1.0 for unknown impurities]; 411.48

and 433.46 are the molecular weights of fluvastatin and flu-

vastatin sodium, respectively; CS is the concentration, in mg

per mL, of USP Fluvastatin Sodium RS in the Standard

solution; CT is the concentration, in mg per mL, of fluvasta-

tin in the Test solution, based on the label claim; ri (305) is the

peak response at 305 nm for each impurity obtained from

the Test solution; and rS (305) is the peak response at 305

nm for the fluvastatin peak, obtained from the Standard

solution.

Calculate the percentage of 3-hydroxy-5-keto fluvastatin

in the portion of Capsules taken by the formula:

100F(411.48/433.46)(CS /CT)(ri (365) / rS (365)),

in which F, CS, and CT are defined above; ri (365) is the peak

response at 365 nm for 3-hydroxy-5-keto fluvastatin, ob-

tained from the Test solution; and rS (365) is the peak response

at 365 nm for the fluvastatin peak, obtained from the Stan-

dard solution. In addition to not exceeding the limits for

each impurity in Table 1, not more than 0.5% of any un-

known impurity is found; not more than 1.5% of total un-

known impurities is found; and not more than 4.0 % of

total impurities is found.

Table 1

Name

Relative

Retention

Time

Relative

Response

Factor (F) Limit (%)

Fluvastatin anti-

isomer

1.2 1.0 1.5

3-Hydroxy-5-keto

fluvastatin

1.6 0.0371 1.0

Fluvastatin hydroxy-

diene2

2.2 1.1 1.0

Fluvastatin short

chain aldehyde

3.2 0.7 0.5

1 At 365 nm
2 Fluvastatin related compound A

Assay—

pH 7.2 Buffer—Prepare a solution containing 40 mL of

25% aqueous tetramethylammonium hydroxide in 1 L of

water, and adjust with approximately 4.5 mL of phosphoric

acid to a pH of 7.2+ 0.2.

Methanol–acetonitrile mixture—Prepare a mixture of

methanol and acetonitrile (3 : 2).

Solution A—Prepare a filtered and degassed mixture of

pH 7.2 Buffer and Methanol–acetonitrile mixture

(87.5 : 12.5).

Solution B—Prepare a filtered and degassed mixture of

Methanol–acetonitrile mixture and pH 7.2 Buffer

(87.5 : 12.5).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system.

Diluent—Prepare a mixture of pH 7.2 Buffer and Metha-

nol–acetonitrile mixture (54 : 46).
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System suitability preparation—Dissolve an accurately

weighed quantity of USP Fluvastatin for System Suitability

RS in Diluent to obtain a solution having a known concen-

tration of about 0.42 mg of fluvastatin sodium per mL.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fluvastatin Sodium RS in Diluent to obtain

a solution having a known concentration of about 0.42 mg

of fluvastatin sodium per mL.

Assay stock preparation—Transfer the contents and the

empty shells of 10 Capsules to a 200-mL glass-stoppered

flask. Add 100.0 mL of methanol, and stir with magnetic

or mechanical stirrer for 45 minutes. Centrifuge a portion

of this solution at 4000 rpm for 20 minutes.

Assay preparation—Quantitatively transfer an amount of

the Assay stock preparation, containing 20.0 mg of fluvas-

tatin based on the label claim, to a 50-mL volumetric flask,

and dilute with Diluent to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 305-nm detec-

tor and a 4.6-mm 6 5-cm column that contains 5-mm pack-

ing Ll. The flow rate is about 2.0 mL per minute. The

chromatograph is programmed as follows. [NOTE—Adjust

the start time of the gradient step and the equilibration time

for each instrument.]

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–6 54 46 isocratic

6–17 54?17 46?83 linear gradient

17–20 17 83 isocratic

20–20.1 17?54 83?46 linear gradient

20.1–26.1 54 46 equilibration

Chromatograph the System suitability preparation, and re-

cord the peak responses as directed for Procedure: the reten-

tion time of the fluvastatin peak is about 5.4 minutes; the

relative retention times are about 1.0 for fluvastatin and 1.2

for fluvastatin anti-isomer; the resolution, R, between the

fluvastatin anti-isomer peak and the fluvastatin peak is not

less than 1.4; and the relative standard deviation for rep-

licate injections is not more than 1.5%. [NOTE–If the reten-

tion time of the fluvastatin peak exceeds 5.7 minutes, adjust

the isocratic step accordingly, so that both fluvastatin peak

and anti-isomer peak elute within the isocratic region.]

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the fluvastatin peaks. Calculate the

quantity, in mg, of fluvastatin (C24H26FNO4) in the portion

of Capsules taken by the formula:

5000(411.48/433.46)(C/V)(rU / rS),

in which 411.48 and 433.46 are the molecular weights of

fluvastatin and fluvastatin sodium, respectively; V is the vol-

ume, in mL, of the Assay stock preparation taken to prepare

the Assay preparation; C is the concentration, in mg per mL,

of USP Fluvastatin Sodium RS in the Standard preparation;

and rU and rS are the fluvastatin peak responses obtained

from the Assay preparation and the Standard preparation,

respectively.&1S (USP28)

BRIEFING

Fluvoxamine Maleate; Fluvoxamine Maleate Tablets. Be-
cause there are no existing USP monographs for this drug sub-
stance and dosage form, new monographs are being presented.
The liquid chromatographic procedure in the test for Chromato-
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graphic purity and in the Assay is based on analyses performed
with a Waters Symmetry column. The typical retention time for
fluvoxamine maleate is about 8 minutes.

(PA3: S. Salado) RTS—40316-5

Add the following:

&Fluvoxamine Maleate

C15H21F3N2O2 � C4H4O4 434.41

1-Pentanone, 5-methoxy-1-[4-(trifluoromethyl)phenyl]-, O-

(2-aminoethyl)oxime, (E)-, (Z)-2-butenedioate (1 : 1).

5-Methoxy-4’-(trifluoromethyl)valerophenone (E)-O-(2-

aminoethyl)oxime, maleate (1 : 1) [61718-82-9].

» Fluvoxamine Maleate contains not less than

99.0 percent and not more than 101.0 percent of

C15H21F3N2O2 � C4H4O4, calculated on the dried

basis.

Packaging and storage—Preserve in well-closed, light-re-

sistant containers. Store at controlled room temperature.

USP Reference standards h11i—USP Fluvoxamine Ma-

leate RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Melting temperature h741i: between 1218 and 1238.

Loss on drying h731i—Dry it in vacuum at 808 for 2 hours:

it loses not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Maleic acid—Transfer about 800.0 mg of Fluvoxamine

Maleate, accurately weighed, to a 250-mL conical flask con-

taining 50 mL of water. Titrate with 0.1 N sodium hydroxide

VS, using 0.5 mL of phenolphthalein TS as the indicator.

Perform a blank determination, and make any necessary cor-

rection (see Titrimetry h541i). Each mL of 0.1N sodium hy-

droxide VS is equivalent to 5.805 mg of maleic acid

(C4H4O4). Between 26.0% and 27.5% of maleic acid is

found.

Heavy metals, Method II h231i: 0.001%.

Related compounds—

Buffer solution, Mobile phase, Resolution solution, and

Chromatographic system—Proceed as directed in the Assay.

Identification solution—Dissolve a quantity of maleic

acid inMobile phase, and dilute quantitatively, and stepwise

if necessary, withMobile phase to obtain a solution having a

known concentration of about 0.35 mg per mL.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay stock preparation, prepared

as directed in the Assay.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution, Test solution, and the Identi-

fication solution into the chromatograph, record the chro-

matograms, and measure the responses for the major peaks.

Calculate the percentage of impurities in the portion of Flu-

voxamine Maleate taken by the formula:

5000(C/W) F (ri / rS),
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in which C is the concentration, in mg per mL, of USP Flu-

voxamine Maleate RS in the Standard solution; W is the

weight, in mg, of fluvoxamine maleate used to prepare the

Test solution; F is the response factor of each impurity as

given in Table 1; ri is the individual peak area of each im-

purity in the Test solution; and rS is the peak area of fluvox-

amine maleate in the Standard solution. The limits of

impurities are specified in Table 1. [NOTE—Disregard any

peak due to maleic acid or the reagent blank.]

Table 1

Compound name

Relative retention

time

Response

Factor

Limit

(%)

Maleic acid about 0.19 — —

5-Methoxy-1-[4-(trifluoromethyl)phenyl]-1-pentanone-

(E)-O-[2-[(2-succinyl)amino]ethyl]oxime

about 0.50 1.0 0.3

5-Methoxy-4’-(trifluoromethyl) valerophenone(E)-O-

(2-aminoethyl)aminoethyl oxime maleate

about 0.67 1.4 0.2

Z-isomer about 0.79 1.0 0.5

Fluvoxamine 1.0 — —

4’-(Trifluoromethyl)valerophenone(E)-O- 2-(2-amino

ethyl)aminoethyl oxime maleate

about 1.18 1.0 0.2

(E)-O-2-(2-Aminoethyl)-4-(trifluoromethyl)-a-phenyl-

acetophenone oxime maleate

about 1.74 1.0 0.2

4’-(Trifluoromethyl)valerophenone(E)-O-(2-aminoethyl)

oxime maleate

about 2.00 1.0 0.2

5-Methoxy-4’-(trifluoromethyl) valerophenone oxime about 3.45 0.6 0.2

5-Methoxy-4’-(trifluoromethyl) valerophenone ketone about 4.2 0.3 0.2

Unknown impurities — 1.0 0.1

Total — — 1.5

Organic volatile impurities, Method I h467i: meets the

requirements.

Assay—

Buffer solution—Dissolve about 5 g of 1-pentanesulfonic

acid sodium salt and 0.7 g of monobasic potassium phos-

phate in 620 mL of water. Adjust with phosphoric acid to

a pH of 3.00+ 0.05.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (62 : 38). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Resolution solution—Transfer about 6 mg of Fluvoxa-

mine Maleate to a 50-mL volumetric flask. Heat the sample

at 1208 for 10 minutes. Cool down to room temperature, and

add 3.0 mL of 0.1 N hydrochloric acid. Heat the solution in a

water bath for 10 minutes. Cool down to room temperature,
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add 50 mg of Fluvoxamine Maleate, and dissolve in 25 mL

of Mobile phase. Dilute with Mobile phase to volume, and

mix.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fluvoxamine Maleate RS in Mobile phase,

and dilute quantitatively, and stepwise if necessary, with

Mobile phase to obtain a solution having a known concen-

tration of about 0.05 mg per mL.

Assay stock preparation—Transfer an accurately weighed

quantity of about 50 mg of Fluvoxamine Maleate to a 50-

mL volumetric flask, dissolve in and dilute with Mobile

phase to volume, and mix.

Assay preparation—Transfer 5.0 mL of the Assay stock

preparation to a 100-mL volumetric flask. Dilute with Mo-

bile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 234-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L7. The flow rate is about 1.7 mL per minute. The column

temperature is maintained at 408. Chromatograph the Reso-

lution solution, and record the peak responses as directed for

Procedure: the relative retention times are about 0.2 for

maleic acid, 0.5 for 5-methoxy-1-[4-(trifluoromethyl)phe-

nyl]-1-pentanone-(E)-O-[2-[(2-succinyl)amino]ethyl]ox-

ime, 0.8 for the Z-isomer, and 1.0 for fluvoxamine maleate;

the resolution, R, between the Z-isomer and fluvoxamine

maleate is not less than 3.0 and not less than 5.0 between

5-methoxy-1-[4-(trifluoromethyl)phenyl]-1-pentanone-(E)-

O-[2-[(2-succinyl)amino]ethyl]oxime and the Z-isomer.

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the column effi-

ciency is not less than 5000 theoretical plates; the tailing

factor is not more than 2.0; and the relative standard devia-

tion for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the fluvoxamine maleate peaks.

Calculate the quantity, in mg, of C15H21F3N2O2 � C4H4O4

in the portion of Fluvoxamine Maleate taken by the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Flu-

voxamine Maleate RS in the Standard preparation; and rU

and rS are the peak areas obtained from the Assay prepara-

tion and the Standard preparation, respectively.&1S (USP28)

BRIEFING

Fluvoxamine Maleate Tablets—See briefing under Fluvoxa-
mine Maleate.

(PA3: S. Salado) RTS—40316-1

Add the following:

&Fluvoxamine Maleate Tablets

» Fluvoxamine Maleate Tablets contain not less

than 90.0 percent and not more than 110.0 percent

of the labeled amount of fluvoxamine maleate

(C15H21F3N2O2 �C4H4O4).

Packaging and storage—Preserve in tight containers.

Store at 258, excursions permitted between 158 and 308.
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USP Reference standards h11i—USP Fluvoxamine Mal-

eate RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Dissolution h711i—[To come].

Uniformity of dosage units h905i: meet the require-

ments.

Related compounds—

Buffer solution, Mobile phase, Resolution solution, and

Chromatographic system—Proceed as directed in the Assay.

Identification solution—Dissolve a quantity of maleic

acid inMobile phase, and dilute quantitatively, and stepwise

if necessary, withMobile phase to obtain a solution having a

concentration of about 0.35 mg per mL.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay stock preparation, prepared

as directed in the Assay.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution, the Test solution, and the Iden-

tification solution into the chromatograph, record the chro-

matograms, and measure the responses for the major peaks.

Calculate the percentage of impurities in the portion of Tab-

lets taken by the formula:

100(C/D)F(ri / rS),

in which C is the concentration, in mg per mL, of USP Flu-

voxamine Maleate RS in the Standard solution; D is the ex-

pected concentration, in mg per mL, of fluvoxamine maleate

taking into account the labeled amount and the amount of

sample taken to prepare the Test solution; F is the response

factor of each impurity as given in Table 1; ri is the indiv-

idual peak area of each impurity in the Test solution; and rS

is the peak area of fluvoxamine maleate in the Standard

solution. The limits of impurities are specified in Table 1.

[NOTE—Disregard any peak due to maleic acid or to the re-

agent blank.]

Table 1

Compound name

Relative

retention

time

Response

Factor

Limit

%

Maleic acid about 0.19 — —

5-Methoxy-1-[4-(trifluoromethyl)phenyl]-1-pentanone-

(E)-O-[2-[(2-succinyl)amino]ethyl]oxime

about 0.50 1.0 0.8

5-Methoxy-4’-(trifluoromethyl)valerophenone(E)-O-

(2-aminoethyl)aminoethyl oxime maleate

about 0.67 1.4 0.2

Z-isomer about 0.79 1.0 0.5

Fluvoxamine 1.0 — —

4’-(Trifluoromethyl)valerophenone(E)-O-2-(2-amino-

ethyl)aminoethyl oxime maleate

about 1.18 1.0 0.2
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Table 1 (Continued)

Compound name

Relative

retention

time

Response

Factor

Limit

%

(E)-O-2-(2-Aminoethyl)-4-(trifluoromethyl)-a-phenyl-

acetophenone oxime maleate

about 1.74 1.0 0.2

4’-(Trifluoromethyl)valerophenone(E)-O-(2-aminoethyl)

oxime maleate

about 2.00 1.0 0.2

5-Methoxy-4’-(trifluoromethyl)valerophenone oxime about 3.45 0.6 0.2

5-Methoxy-1-[4-(trifluoromethyl)phenyl]-1-pentanone-

(E)-O-(2-aminoethyl] oxime maleic acid monoamide

about 4.3 1.0 0.2

5-Methoxy-4’-(trifluoromethyl)valerophenone ketone about 4.2 0.3 0.2

Unknown impurities — 1.0 0.1

Total — — 1.8

Assay—

Buffer solution—Dissolve approximately 5 g of 1-pen-

tanesulfonic acid sodium salt and 0.7 g of monobasic potas-

sium phosphate in 620 mL of water. Adjust with phosphoric

acid to a pH of 3.00+ 0.05.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (62 : 38). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Resolution solution—Transfer approximately 6 mg of flu-

voxamine maleate to a 50-mL volumetric flask. Heat the

sample at 1208 for 10 minutes. Cool down to room tempera-

ture, and add 3.0 mL of 0.1N hydrochloric acid. Heat the

solution in a water bath for 10 minutes. Cool down to room

temperature, add 50 mg of fluvoxamine maleate, and dis-

solve in 25 mL Mobile phase. Dilute with Mobile phase

to volume, and mix.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fluvoxamine Maleate RS in Mobile phase,

and dilute quantitatively, and stepwise if necessary, with

Mobile phase to obtain a solution having a known concen-

tration of about 0.05 mg per mL.

Assay stock preparation—Weigh and finely powder not

fewer than 20 Tablets. Transfer an accurately weighed por-

tion of the powder, equivalent to about 500 mg of fluvoxa-

mine maleate, to a 500-mL volumetric flask, add about 250

mL of Mobile phase, sonicate for about 15 minutes, shake

by mechanical means for about 15 minutes, dilute with Mo-

bile phase to volume, and mix. Centrifuge a portion of this

solution for 10 minutes.

Assay preparation—Transfer 5.0 mL of the supernatant

from the Assay stock preparation to a 100-mL volumetric

flask. Pass a portion of this solution through a filter having

a 45-mm or finer porosity, and use the filtrate.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 234-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L7. The flow rate is about 1.7 mL per minute. The column

temperature is maintained at 408. Chromatograph the Reso-

lution solution, and record the peak responses as directed for

Procedure: the relative retention times are about 0.19 for

maleic acid, 0.5 for 5-methoxy-1-[4-(trifluoromethyl)phe-

nyl]-1-pentanone-(E)-O-[2-[(2-succinyl)amino]ethyl]ox-

ime, 0.79 for the Z-isomer, and 1.0 for fluvoxamine maleate;

and the resolution, R, between the Z-isomer and fluvoxa-

mine maleate is not less than 2.0 and not less that 5.0 be-

tween 5-methoxy-1-[4-(trifluoromethyl)phenyl]-1-

pentanone-(E)-O-[2-[(2-succinyl)amino]ethyl]oxime and

the Z-isomer. Chromatograph the Standard preparation,

and record the peak responses as directed for Procedure:

the column efficiency is not less than 5000 theoretical

plates; the tailing factor is not more than 2.0; and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the fluvoxamine maleate peaks.

Calculate the quantity, in mg, of fluvoxamine maleate

(C15H21F3N2O2 �C4H4O4) in the portion of Tablets taken by

the formula:

10,000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Flu-

voxamine Maleate RS in the Standard preparation; and rU

and rS are the peak areas obtained from the Assay prepara-

tion and the Standard preparation, respectively.&1S (USP28)

BRIEFING

Gemcitabine for Injection, page 3061 of the First Supplement.
A revision is proposed in the test for Clarity of solution to replace
� , tau with NTU to describe the turbidity measurement.

(PA6: L. Evans) RTS—41353-1

Change to read:

Clarity of solution—Dissolve it in the solvent and at the concen-
tration recommended in the labeling: not more than 10�

&10NTU&1S (USP28)

(see Spectrophotometry and Light-Scattering h851i), determined
by ratio turbidimetry within 15 minutes of reconstitution, corrected
for a diluent blank.

BRIEFING

Gemfibrozil Capsules, USP 27 page 858. It is proposed to clar-
ify the instructions for the preparation of theMedium in the test for
Dissolution.

(BPC: M. Marques) RTS—41150-1

Change to read:

Dissolution h711i—
Medium: 0.2M pH 7.5 phosphate buffer prepared as directed

under Solutions in the section Reagents, Indicators, and Solutions,
except that 0.8M monobasic potassium phosphate solution and
0.8M sodium hydroxide solution are used;

&by dissolving 545 g of monobasic potassium phosphate in

5 L of water, adding 131g of sodium hydroxide, diluting

with water to about 19.5 L, and mixing well. Adjust with

either 1 N phosphoric acid or 1 N sodium hydroxide to a

pH of 7.5, and dilute with water to 20 L;&1S (USP28)

900 mL.
Apparatus 2: 50 rpm.
Time: 45 minutes.
Procedure—Determine the amount of C15H22O3 dissolved from

UV absorbances at the wavelength of maximum absorbance at
about 276 nm on filtered portions of the solution under test, suit-
ably diluted with 1 N sodium hydroxide, in comparison with a
Standard solution obtained as follows. Prepare a Standard stock
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solution of USP Gemfibrozil RS having a known concentration of
about 0.33 mg per mL inDissolution Medium. [NOTE—Initially dis-
solve the USP Reference Standard in an amount of methanol not to
exceed 1% of the volume of the Standard stock solution.] Quanti-
tatively dilute the Standard stock solution with 1 N sodium hy-
droxide to obtain a Standard solution having a concentration esti-
mated to correspond to that of the filtered and diluted solution un-
der test.
Tolerances—Not less than 80% (Q) of the labeled amount of

C15H22O3 is dissolved in 45 minutes.

BRIEFING

Gemfibrozil Tablets, USP 27 page 859. On the basis of com-
ments received, it is proposed to clarify the instructions for the
preparation of the Medium in the test for Dissolution.

(BPC: M. Marques) RTS—41143-1

Change to read:

Dissolution h711i—
Medium: 0.2M pH 7.5 phosphate buffer prepared as directed

under Buffer Solutions in the section Reagents, Indicators, and So-
lutions, except that 0.8Mmonobasic potassium phosphate solution
and 0.8M sodium hydroxide solution are used;

&by dissolving 545 g of monobasic potassium phosphate in

5 L of water, adding 131 g of sodium hydroxide, diluting

with water to about 19.5 L, and mixing well. Adjust with

either 1 N phosphoric acid or 1 N sodium hydroxide to a

pH of 7.5, and dilute with water to 20 L;&1S (USP28)

900 mL.
Apparatus 2: 50 rpm.
Time: 30 minutes.
Procedure—Determine the amount of C15H22O3 dissolved from

UV absorbances at the wavelength of maximum absorbance at
about 276 nm on filtered portions of the solution under test, suit-
ably diluted with 1 N sodium hydroxide, in comparison with a
Standard solution obtained as follows. Prepare a Standard stock
solution of USP Gemfibrozil RS having a known concentration
of about 0.33 mg per mL in Dissolution Medium. [NOTE—Initially
dissolve the USP Reference Standard in an amount of methanol not
to exceed 1% of the volume of the Standard stock solution.] Quan-
titatively dilute the Standard stock solution with 1N sodium hy-
droxide to obtain a Standard solution having a concentration esti-
mated to correspond to that of the filtered and diluted solution un-
der test.
Tolerances—Not less than 80% (Q) of the labeled amount of

C15H22O3 is dissolved in 30 minutes.

BRIEFING

Glimepiride, page 1891 of PF 29(6) [Nov.–Dec. 2003]. On the
basis of comments received, this monograph is being revised. It is
proposed to change acceptance criteria in the Definition in compli-
ance with an FDA-approved submission. It is proposed to replace
the gas chromatographic procedure in the test for Water with a ti-
trimetric Karl Fisher procedure. Several alternative columns are
being proposed for the liquid chromatographic procedure in the test
for Limit of cis-isomer. The analyses could also be performed with
4.6-mm 6 15-cm, 4.6-mm6 25-cm, 4-mm6 12.5-cm, or 4-mm
6 25-cm LiChrospher Diol or LiChrosorb Diol columns contain-
ing packing L20; it may be necessary to adjust the flow rate accord-
ingly. Some changes are also being proposed for Related
compounds and the Assay. In addition, minor editorial changes
have been made.

(PA4: E. Gonikberg) RTS—41258-1

Add the following:

&Glimepiride

C24H34N4O5S 490.62

1H-Pyrrole-1-carboxamide, 3-ethyl-2,5-dihydro-4-methyl-

N-[2-[4-[[[[(4-methylcyclohexyl)amino]carbonyl]ami-

no]sulfonyl]phenyl]ethyl]-2-oxo-, trans-.

1-[[p-[2-(3-Ethyl-4-methyl-2-oxo-3-pyrroline-1-carboxa-

mido)ethyl]phenyl]sulfonyl]-3-(trans-4-methylcyclo-

hexyl)urea [93479-97-1].

»Glimepiride contains not less than 97.0 98.0 per-

cent and not more than 102.0 percent of

C24H34N4O5S, calculated on the anhydrous basis.
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Packaging and storage—Store in well-closed containers,

at a temperature not exceeding 258.

USP Reference standards h11i—USP Glimepiride RS.

USP Glimepiride Related Compound A RS. USP Glimepir-

ide Related Compound B RS. USP Glimepiride Related

Compound C RS. USP Glimepiride Related Compound D

RS.

Identification, Infrared Absorption h197Ki.

Water, Method Ic h921i—

Diluent—Use dimethylformamide dried over a molecular

sieve (2 mm; pore size: 0.4 nm).

Standard solution—Transfer about 100.0 mg of water, ac-

curately weighed, into a 100-mL volumetric flask contain-

ing the Diluent, dilute with Diluent to volume, and mix.

Blank solution—Use the Diluent.

Test solution—Dissolve about 50 mg of Glimepiride, ac-

curately weighed, in 1.0 ml of Diluent.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a thermal conduc-

tivity detector, a 0.32-mm6 30-m fused silica column con-

taining bonded phase G43 in a 1.8-mm film thickness, and a

splitless injection system. The carrier gas is helium flowing

at a rate of about 2.2 mL per minute. The temperature of the

column is maintained at 808, the injection port temperature

is maintained at 2008, and the detector is maintained at 2508.

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the resolution, R, be-

tween the water peak and the air peak is not less than 2.0;

and the relative standard deviation for replicate injections is

not more than 10%. [NOTE—The approximate retention

times for air, water, and dimethylformamide are about 1.6,

1.8, and 5.5 minutes, respectively.]

Procedure—Separately inject equal volumes (about 1 mL)

of the Blank solution, the Standard solution, and the Test

solution into the gas chromatograph, record the chromato-

grams, and measure the peak responses. Calculate the per-

centage of water in the portion of Glimepiride taken by the

formula:

(rT – rB )/( rS – rB)(WS /WU),

in which rB, rT, and rS are the peak responses obtained from

the Blank solution, the Test solution, and the Standard solu-

tion, respectively; WS is the weight, in mg, of water taken to

prepare the Standard solution; and WU is the weight, in mg,

of Glimepiride taken to prepare the Test solution. The water

content is not more than 0.5%.Dissolve about 0.25 g of Gli-

mepiride, accurately weighed, in dimethylformamide pre-

viously dried over a molecular sieve (2 mm, pore size 0.4

nm), and dilute with the same solvent to 5.0 mL. Use 1.0

mL of the solution. Perform a blank determination, using

1.0 mL of the solvent.

Residue on ignition h281i: not more than 0.2%.

Heavy metals, Method II h231i: 0.001%.

Limit of cis-isomer (glimepiride related compound A)—

Mobile phase—Transfer 100 mL of isopropyl alcohol into

a 1-L volumetric flask, add 1 mL of glacial acetic acid, di-

lute with hexane to volume, filter, and degas.

System suitability stock solution—Dissolve about 1 mg of

USP Glimepiride Related Compound A RS in 1 mL of

methylene chloride. Add 3 mL of Mobile phase, and mix.

System suitability solution—Transfer about 10 mg of USP

Glimepiride RS to a 20-mL volumetric flask, and dissolve in

5 mL of methylene chloride. Dilute with Mobile phase to

volume, and mix. Transfer 5 mL of this solution to a sepa-

rate flask, add 50 mL of the System suitability stock solution,

and mix.

Test solution—Transfer about 10 mg of Glimepiride to a

20-mL volumetric flask, and dissolve in 5 mL of methylene

chloride. Dilute with Mobile phase to volume, and mix.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 228-nm detec-

tor and a 3-mm 6 15-cm column containing 5-mm packing

L20. The flow rate is about 0.5 mL per minute. [NOTE—The

analyses could also be performed with 4.6-mm 6 15-cm,

4.6-mm 6 25-cm, 4-mm 612.5-cm, or 4-mm 6 25-cm

columns containing packing L20. It is recommended that

the flow rate be adjusted to about 1.1 mL per minute for a

4.6-mm column and to about 0.8 mL per minute for a 4.0-

mm column.] Chromatograph the System suitability solu-

tion, and record the peak responses as directed for Proce-

dure: the relative retention times are 1.0 for glimepiride

and not more than 0.9 for the glimepiride cis-isomer, and

the signal-to-noise ratio of the glimepiride cis-isomer peak

is not less than 15.

Procedure—Inject about 10 mL of the Test solution into

the chromatograph, and measure the peak areas for the gli-

mepiride cis-isomer and glimepiride. Calculate the percen-

tage of glimepiride cis-isomer in the portion of Glimepiride

taken by the formula:

100rcis / (rcis + rG),

in which rcis and rG are the peak areas for the glimepiride cis-

isomer and glimepiride, respectively: not more than 0.8% of

the glimepiride cis-isomer is found.

Related compounds—

Mobile phase, Diluent, System suitability solution, and

Chromatographic system—Prepare as directed in the Assay.

Test solution—Use the Assay preparation.

Diluted test solution 1—Dilute 5.0 mL of the Test solution

with Diluent to 100.0 mL. Dilute 5.0 mL of the solution ob-

tained with Diluent to 50.0 mL. This solution contains about

0.001 mg of glimepiride per mL.

Diluted test solution 2—Dilute 1.0 mL of Diluted test

solution 1 with Diluent to 10.0 mL.

Procedure—Separately inject equal volumes (about 20

mL) of the Test solution and Diluted test solutions 1 and 2

into the chromatograph, record the chromatograms, and

measure the peak response for glimepiride obtained from

Diluted test solution 1 and the responses for all other peaks,

except the glimepiride peak, obtained from the Test solution.

Disregard any peak with an area less than that of the glime-

piride peak in the chromatogram obtained from Diluted test

solution 2. Continue the elution for 2.5 times the retention

time of the glimepiride peak. Calculate the percentage of

each related compound (see Table 1) and any unknown im-

purity in the portion of Glimepiride taken by the formula:

100(CS /CT)(ri / rS),

in which CS is the concentration, in mg per mL, of glimepir-

ide in Diluted test solution 1; CT is the concentration, in mg

per mL, of glimepiride in the Test solution; ri is the peak re-

sponse for each individual peak obtained from the Test solu-

tion; and rS is the glimepiride peak obtained from Diluted

test solution 1. In addition to not exceeding the limits for

each impurity in Table 1, not more than 0.1% of any other

unspecified individual impurity is found; and not more than

0.5% of total impurities, excluding glimepiride related com-

pound B, is found.

Table 1

Name Relative

Retention

Time

Limit

(%)

Glimepiride related compound B1 0.2 0.4

Glimepiride related compound C2 0.3 0.1

Glimepiride related compound D3 1.1 0.2

1 Glimepiride–sulfonamide
2 Glimepiride–urethane
3 Glimepiride-3-isomer
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Assay—

Mobile phase—Dissolve 0.5 g of monobasic sodium

phosphate in 500 mL of water. Adjust with phosphoric acid

to a pH of 2.1 to 2.7, and add in a mixture of 500 mL of

water and 500 mL of acetonitrile. Adjust with phosphoric

acid to a pH of 2.5 to 3.5.

Diluent—Prepare a mixture of acetonitrile and water

(4 : 1).

Standard preparation—Dissolve an accurately weighed

quantity of USP Glimepiride RS in Diluent to obtain a solu-

tion having a known concentration of about 0.2 mg per mL.

System suitability solution—Prepare a solution in Diluent

containing 0.1 mg each of USP Glimepiride Related Com-

pound B RS, USP Glimepiride Related Compound C RS,

and USP Glimepiride Related Compound D RS per mL. Di-

lute 1 mL of this solution with the Standard preparation to

50 mL.

Assay preparation—Transfer about 20.0 mg of Glimepir-

ide, accurately weighed, to a 100-mL volumetric flask, dis-

solve in and dilute with Diluent to volume, and mix.

[NOTE—Keep the Assay preparation at a temperature not ex-

ceeding 128, and store it no longer than 15 hours.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 228-nm detec-

tor and a 4-mm 6 25-cm column that contains packing L1.

The flow rate is about 1 mL per minute. Chromatograph the

System suitability solution, and identify the glimepiride

peak and the peaks due to the related compounds listed in

Table 1. Record the peak responses as directed for Proce-

dure: the resolution, R, between glimepiride related com-

pound B and glimepiride related compound C is not less

than 4.0. Chromatograph the Standard preparation, and re-

cord the peak responses as directed for Procedure: the rela-

tive standard deviation for replicate injections is not more

than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas of the major peaks. Calculate the percen-

tage of C24H34N4O5S in the portion of Glimepiride taken by

the formula:

10,000(C/W)[100/(100 – L)](rU / rS),

in which C is the concentration, in mg per mL, of USP Gli-

mepiride RS in the Standard preparation; W is the weight,

in mg, of Glimepiride taken to prepare the Assay prepara-

tion; L is the percentage of water as determined in the test

for Water; and rU and rS are the peak responses for the gli-

mepiride obtained from the Assay preparation and the Stan-

dard preparation, respectively.&1S (USP28)

BRIEFING

Gonadorelin Acetate. Because there is no existing USP–NF
monograph for this article, a new monograph is being proposed.
The Related compounds test consists of two HPLC methods to en-
sure that all impurities are resolved from the main peak of the ar-
ticle: in System 1, the liquid chromatograph is equipped with a 220-
nm detector and a 4.6-mm 6 25-cm column that contains 5-mm
packing L1. In System 2, the liquid chromatograph is equipped
with a 215-nm detector and 4.6-mm6 10-cm column that contains
5-mm packing L1. USP has received data indicating that YMC
ODS-A, C-18 columns are suitable for use in both System 1 and
System 2. The Assay is based on an amino acid analysis procedure.
Interested parties are encouraged to submit their comments to USP
for evaluation.

(BNT: I. DeVeau) RTS—40507-1; 40682-1
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Add the following:

&Gonadorelin Acetate

C55H75N17O13 � xC2H4O2 � yH2O 1182.3

Luteinizing hormone-releasing factor acetate (salt) hydrate.

Glp-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH2 �

xCH3COOH [52699-48-6; 33515-09-2].

» Gonadorelin Acetate is a synthetic polypeptide

hormone having the property of stimulating the

release of the luteinizing hormone from the hy-

pothalamus. It contains not less than 80 percent

by weight of C55H75N17O13, the remainder being

acetic acid and water.

NOTE—Gonadorelin Acetate is extremely

hygroscopic. Protect from exposure to moisture,

and store in a desiccator.

Packaging and storage—Preserve in tight, well-sealed

containers, protected from moisture. Store between –258

and –108.

USP Reference standards h11i—USP Gonadorelin Ace-

tate RS. USP Gonadorelin Acetate Related Compound A RS.

Identification—

A: The monoisotopic mass by Mass Spectrometry

h736i is 1181.6+ 1 mass units.

B: The retention time of the major peak in the chroma-

togram of the Test solution corresponds to that in the chro-

matogram of the Standard solution, as obtained in the test

for Related compounds.

Specific rotation h781Si: between –548 and –668, at 208,

calculated with reference to the peptide content determined

in the Assay.

Test solution: 10 mg per mL, in 1% (v/v) acetic acid.

Water,Method Ic h921i: not more than 7.0%, determined

by directly introducing not less than 2 mg of the solid sub-

stance into the titrator.

Limit of fluoride—[NOTE—Use polypropylene vessels for

preparation of solutions and standards.]

Standard solutions—Prepare a series of calibration stan-

dards containing 10, 1, 0.1, and 0.05 ppm fluoride dissolved

in an ionic strength adjustment buffer suitable for the elec-

trode in use (pH about 5).

Test solution—Dissolve between 3 and 5 mg of Gonado-

relin Acetate in 1.375 mL of the same buffer as that used for

the preparation of the Standard solutions.

Procedure—Using a fluoride ion-selective electrode con-

nected to a pH/ion meter, measure the potential of each

Standard solution, and plot the response versus the loga-

rithm of the concentration. Determine the regression line

using the least squares method. The test is considered valid

if the slope of the curve is in the range of –54 to –60 mV per

decade and the regression curve has a square of the correla-

tion coefficient, r 2, not less than 0.995. From the calibration

curve and the concentration of the Test solution, determine

the amount of fluoride in the sample: not more than 0.1%

(w/w) is found.

Acetic acid and trifluoroacetic acid—

Solution A—To 900 mL of water add 7.0 mL of phos-

phoric acid and 5.0 mL of concentrated ammonia. Mix,

and dilute with water to 1000 mL, pass through a

0.45-mm filter, and degas. Add 20 mL of methanol, mix,

and degas for an additional 2 minutes.

Solution B—Prepare a degassed mixture of acetonitrile

and water (1 : 1).
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Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Diluent—Dilute 5.0 mL of phosphoric acid with water to

1000 mL, and mix thoroughly.

Trifluoroacetic acid stock solution—Add about 50 mL of

water to a 100-mL volumetric flask with a stopper. Tare the

stoppered flask on an analytical balance until there is no

further significant drift in the reading. Carefully add 670

mL of trifluoroacetic acid to the flask, stopper immediately,

and weigh. Dilute with water to volume.

Standard solutions—Accurately weigh out 150, 75, and

10 mg of sodium acetate trihydrate into three separate

100-mL volumetric flasks. Add 10 mL, 2 mL, and 100

mL, respectively, of the Trifluoroacetic acid stock solution

to the flasks, and dilute each with Diluent to the 100-mL

mark. Calculate the concentration, in mg per mL, of acetic

acid in each Standard solution using the following equation:

0.00434WA,

in which WA is the weight, in mg, of sodium acetate trihy-

drate taken. Calculate the concentration, in mg per mL, of

trifluoroacetic acid in each Standard solution using the fol-

lowing equation:

0.0001(WTV),

in whichWT is the weight, in mg, of trifluoroacetic acid used

for preparation of the Trifluoroacetic acid stock solution;

and V is the volume, in mL, of Trifluoroacetic acid stock

solution used to prepare the Standard solution.

Test solution—Prepare duplicate samples by accurately

weighing out two separate aliquots of about 4.0 mg of Go-

nadorelin Acetate and dissolving each with 1 mL of the Dil-

uent.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 4.6-mm 6 25-cm column containing 5-mm pack-

ing L1. The flow rate is approximately 1.5 mL per minute.

The chromatograph is programmed as follows.

Time

(minutes)

Solution A

%

Solution B

% Elution

0–5 100 0 isocratic

5–6 100?0 0?100 linear

6–14 0 100 isocratic

14–15 0?100 100?0 return to initial

15–25 100 0 re-equilibration

Chromatograph the Standard solutions, and record the peak

responses as directed for Procedure: the column efficiency

is not less than 2000 theoretical plates for the trifluoroacetic

acid peak and not less than 10,000 for the acetic acid peak;

and the relative standard deviation for six replicate injec-

tions of the most concentrated Standard solution is not more

than 2.0%.

Procedure—Inject in duplicate equal volumes (about 20

mL) of each of the Standard solutions followed by the dupli-

cate Test solutions. Plot the peak areas of each of the com-

ponents in the Standard solutions versus concentration, in

mg per mL, and determine the regression line using the least

squares method. The test is considered valid if the regres-

sion curves for both acetic acid and trifluoroacetic acid have

a square of the correlation coefficient, r 2, not less than

0.995. From the resulting graph, determine the percentages

of acetic acid and trifluoroacetic acid in the Test solution:

between 8% and 12.5% of acetic acid is found, and not more

than 0.25% of trifluoroacetic acid is found.
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Related compounds—

Standard solution—Dissolve an accurately weighed

quantity of USP Gonadorelin Acetate RS in water to obtain

a solution having a known concentration of about 0.5 mg

per mL.

System suitability solution—Dissolve an accurately

weighed quantity of USP Gonadorelin Acetate Related

Compound A RS in water to obtain a solution having a

known concentration of about 0.5 mg per mL. Mix equal

volumes of this solution and the Standard solution.

Test solution—Dissolve an accurately weighed quantity of

Gonadorelin Acetate in water to obtain a solution having a

known concentration of about 0.5 mg per mL.

SYSTEM 1—

Solvent 1—Mix 1 mL of trifluoroacetic acid with 1 L of

water. Pass through a 0.45-mm filter, and degas.

Solvent 2—Mix 1 mL of trifluoroacetic acid with 1 L of

acetonitrile.

Solution A—Prepare a mixture of Solvent 1 and Solvent 2

(95 : 5).

Solution B—Prepare a mixture of Solvent 2 and Solvent 1

(60 : 40).

Chromatographic system (see Chromatography h621i)—

The HPLC is equipped with a 220-nm detector and a 4.6-

mm 6 25-cm column that contains 5-mm packing L1.

The flow rate is approximately 1.5 mL per minute. The

chromatograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 91 9 initial

0–25 91?45 9?55 linear

25 45?91 55?9 return to initial

25–30 91 9 re-equilibrium

SYSTEM 2—

Mobile phase—Add 47 mL of phosphoric acid and 55 mL

of triethylamine to 4 L of water, and adjust with phosphoric

acid or triethylamine to a pH of 2.5, as appropriate. Pass

through a 0.45-mm filter, and degas. Add acetonitrile to ob-

tain a 13% (v/v) concentration of acetonitrile.

Chromatographic system (see Chromatography h621i)—

The HPLC is equipped with a 215-nm detector and a 4.6-

mm 6 10-cm column that contains 5-mm packing L1.

The flow rate is approximately 1.5 mL per minute using iso-

cratic elution and having a run time of 50 minutes.

Using both System 1 and System 2 chromatograph the

Standard solution, and record the peak responses as directed

for Procedure. The Standard solution is used only to iden-

tify the gonadorelin acetate peak. Chromatograph the Sys-

tem suitability solution, and record the peak responses as

directed for Procedure: the resolution, R, between gonado-

relin acetate and gonadorelin acetate related compound A is

not less than 2.0; the column efficiency is not less than

75,000 theoretical plates for System 1 and not less than

3000 theoretical plates for System 2; the tailing factor is

not more than 2.0 for both System 1 and System 2; and

the relative standard deviation for five replicate injections

is not more than 2.0%.

Procedure—Inject equal volumes (about 20 mL) of each

of the Standard solution, the System suitability solution,

and the Test solution, followed by a co-injection of the Test

solution with the Standard solution, into both System 1 and

System 2. Include blank injections between the different so-

lutions. Integrate all peaks in order to obtain a baseline sim-

ilar to that in the blank chromatograms, disregarding any

peaks due to the solvent, counter-ion, and baseline artifacts.

Using peak areas, and including all peaks greater than

0.05%, calculate the percentage of each impurity in the por-
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tion of Gonadorelin Acetate taken: not more than 1% of any

single impurity is found, and not more than 2% of total im-

purities is found.

Amino acid analysis—Proceed as directed in the Assay.

Express the content of each amino acid in mmoles, and cal-

culate the total number of mmoles of Gonadorelin Acetate in

the test sample as directed in the Assay. By dividing the

number of mmoles of each amino acid by the total number

of mmoles of Gonadorelin Acetate in the test sample, the re-

lative proportions of amino acids are found: serine, 0.7 to

1.05; glutamic acid, 0.95 to 1.05; proline, 0.95 to 1.05; gly-

cine, 1.9 to 2.1; leucine, 0.9 to 1.1; tyrosine, 0.7 to 1.05;

histidine, 0.95 to 1.05; and arginine, 0.95 to 1.05. Isoleucine

and lysine are absent; not more than traces of other amino

acids except tryptophan are detected.

Assay—Examine by means of an amino acid analyzer using

Method 1—Postcolumn Ninhydrin Detection under Biotech-

nology-Derived Articles—Tests h1047i. Standardize the in-

strument with a mixture containing equal molar per volume

amounts (except for L-cystine which is half the molar

amount) of glycine and the L-form of the following amino

acids: lysine, threonine, alanine, leucine, histidine, serine,

valine, tyrosine, arginine, glutamic acid, methionine, pheny-

lalanine, aspartic acid, proline, isoleucine, tryptophan, and

cystine.

Assay preparation (see Protein Hydrolysis, Method 1

h1047i)—Accurately weigh out between 0.4 and 1.0 mg

of Gonadorelin Acetate in glass ampuls. Add a minimum

of 1.0 mL of Hydrolysis Solution containing 4% phenol,

freeze the sample ampul, and flame seal under vacuum. Hy-

drolyze at 1108 for about 22 hours. After hydrolysis, dry the

test sample under vacuum to remove any residual acid. To

the ampul add 2 mL of a buffer solution that is suitable for

the amino acid analyzer, and pass through a filter having a

0.45-mm porosity.

Procedure—Prepare a co-injection of the Standard solu-

tion and the test sample. Inject a suitable volume into the

amino acid analyzer, and record and measure the responses

for each amino acid peak. Express the content of each amino

acid in mmoles. The total number of mmoles of gonadorelin

acetate in the test sample is calculated by summing the num-

ber of mmoles for glutamic acid, proline, glycine, leucine,

tyrosine, histidine, and arginine, and dividing by eight. Cal-

culate the percentage of C55H75N17O13 in the portion of Go-

nadorelin Acetate taken by the formula:

118.23(N/W),

in which N is the total number of mmoles of gonadorelin ace-

tate; and W is the weight of the sample in mg.&1S (USP28)

BRIEFING

Hydromorphone Hydrochloride, USP 27 page 935 and page
1900 of PF 29(6) [Nov.–Dec. 2003]. It is proposed to revise the test
for Ordinary impurities to include the word ‘‘immediate’’ in the
Visualization section to emphasize the importance of timely expo-
sure of the TLC plate to iodine vapors.

(PA2: C. Anthony) RTS—41349-1

Change to read:

Packaging and storage—Preserve in tight, light-resistant con-
tainers.

&Store at 258, excursions permitted between 158 and

308.&2S (USP27)
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Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)

Change to read:

USP Reference standards h11i—

&USP Endotoxin RS.&1S (USP28)

USP Hydromorphone Hydrochloride RS.

Change to read:

Ordinary impurities h466i—
Test solution: water.
Standard solution: water.
Eluant: a mixture of methylene chloride, methanol, and am-

monium hydroxide (80 : 20 : 1).
Visualization: 3, followed by overspraying with hydrogen

peroxide TS and

&immediate&1S (USP28)

exposure of the plate to iodine vapors for about 30 minutes.

Add the following:

&Other requirements—Where the label states that Hydro-

morphone Hydrochloride is sterile, it meets the require-

ments for Sterility and Bacterial endotoxins under

Hydromorphone Hydrochloride Injection. Where the label

states that Hydromorphone Hydrochloride must be sub-

jected to further processing during the preparation of inject-

able dosage forms, it meets the requirements for Bacterial

endotoxins under Hydromorphone Hydrochloride Injec-

tion.&1S (USP28)

BRIEFING

Isoflurane, USP 27 page 1030 and page 1912 of PF 29(6)
[Nov.–Dec. 2003]. It is proposed to expand the Note in the Related
compounds test to cover the analysis of multiple samples using this
procedure. In addition, editorial style changes have been made.

(PA1: K. Russo) RTS—41104-1

Change to read:

Packaging and storage—Preserve in tight containers.

&Store at 258, excursions permitted between 158 and

308.&2S (USP27)

Change to read:

Related compounds—

&NOTE—The Internal standard solution and the Standard

solution are prepared using the same Isoflurane that is under

test. &If multiple lots or samples of Isoflurane are under test,

one sample may be selected for the Internal standard solu-

tion and the Standard solution.An appropriate blank correc-

tion should be made when determining the percentages of

impurities in the other lots or samples.&1S (USP28) &2S (USP27)

Internal standard solution—Transfer about 1 g of normal butyl
acetate, accurately weighed, to a 100-mL volumetric flask, dilute
with Isoflurane to volume, and mix.
Standard solution—To 95 mL of Isoflurane in a 100-mL volu-

metric flask, add 10.0 mL of USP Isoflurane Related Compound A
RS, 7.0 mL of USP Isoflurane Related Compound B RS, 10.0 mL of
acetone, and 250 mL of Internal standard solution, dilute with Iso-
flurane to volume, and mix. It contains 0.01% of isoflurane related
compound A, 0.007% of isoflurane related compound B, and
0.01% of acetone.
Test solution—To 20.0 mL of Isoflurane add 50.0 mL of Internal

standard solution, and mix. It contains about 0.0025% (w/v) of
normal butyl acetate.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector
and a 2.4-mm 6 3.7-m nickel or stainless steel column packed
with 10% phase G31 and 15% phase G18 on 60- to 80-mesh so-
dium hydroxide-washed support S1C. Helium is used as the carrier
gas at a flow rate of about 25 mL per minute. The column tempera-
ture is programmed for 7 minutes at 658, then increases to 1108 at a
rate of 48 per minute. The injection port temperature is maintained
at about 1508 and the detector temperature is maintained at about
2008. Chromatograph the Standard solution, and record the peak
responses as directed for Procedure: the tailing factor for the nor-
mal butyl acetate peak is not more than 1.5; and the relative stan-
dard deviation of the ratio of the response of the acetone peak to the
response of the normal butyl acetate peak for replicate injections is
not more than 2.0%.
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Procedure—Separately inject equal volumes (about 3 mL) of the
Standard solution and the Test solution into the chromatograph, re-
cord the chromatograms for 40 minutes, and measure the responses
for all the peaks. Separately calculate the percentages of acetone,
isoflurane related compound A, and isoflurane related compound B
in the portion of Isoflurane taken by the formula:

P[RU /(RS – RU)],

in which P is the percentage of the relevant analyte in the Standard
solution; and RU and RS are the peak response ratios obtained from
the Test solution and the Standard solution, respectively: not more
than 0.01% of acetone, not more than 0.01% of isoflurane related
compound A, and not more than 0.007% of isoflurane related com-
pound B are found. Calculate the percentage of any other indivi-
dual impurity by the formula:

P[Ri /(RS – Ri)],

in which P is the percentage of isoflurane related compound B in
the Standard solution; Ri is the peak response ratio of any indivi-
dual impurity to the internal standard obtained from the Test solu-
tion; and RS is the peak response ratio of isoflurane related
compound B to the internal standard obtained from the Standard
solution: not more than 0.003% of any other individual impurity is
found.

BRIEFING

Ketoconazole Tablets, USP 27 page 1057. It is proposed to de-
lete the test for Disintegration and to replace it with a test for Dis-
solution.

(BPC: M. Marques) RTS—41228-1

Delete the following:

&Disintegration h701i: 10 minutes.&1S (USP28)

Add the following:

&Dissolution h711i—

Medium: 0.1N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Procedure—Determine the amount of C26H28Cl2N4O4 dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 270 nm on portions of the

solution under test passed through a 0.45-mm filter and

suitably diluted with Medium, if necessary, in comparison

with a Standard solution having a known concentration of

USP Ketoconazole RS in the same Medium.

Tolerances—Not less than 80% (Q) of the labeled amount

of C26H28Cl2N4O4 is dissolved in 30 minutes.&1S (USP28)

BRIEFING

Lidocaine Hydrochloride, USP 27 page 1087. It is proposed to
revise the Chromatographic system in the Assay to clarify that the
temperature of the column, and not the entire HPLC system, is con-
trolled. Minor editorial revisions are also made.

(PA1: K. Russo) RTS—41279-2

Change to read:

Assay—

Mobile phase—Mix 50 mL of glacial acetic acid and 930 mL of
water, and adjust with 1N sodium hydroxide to a pH of 3.40. Mix
about 4 volumes of this solution with 1 volume of acetonitrile, such
that the retention time of lidocaine is about 4 to 6 minutes. Pass
through a membrane filter having a 1-mm or finer porosity, and de-
gas. Make adjustments if necessary (see System Suitability under
Chromatography h621i).

Standard preparation—Dissolve about 85 mg of USP Lidocaine
RS, accurately weighed, with warming if necessary, in 0.5 mL of
1N hydrochloric acid in a 50-mL volumetric flask, dilute withMo-
bile phase to volume, and mix to obtain a Standard preparation
having a known concentration of about 1.7 mg of lidocaine per mL.

Assay preparation—Transfer about 100 mg of Lidocaine Hydro-
chloride, accurately weighed, to a 50-mL volumetric flask, dilute
with Mobile phase to volume, and mix.

Resolution preparation—Prepare a solution of methylparaben in
Mobile phase containing about 220 mg per mL. Mix 2 mL of this
solution and 20 mL of the Standard preparation.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
3.9-mm 6 30-cm column that contains packing L1. and is oper-
ated at a temperature between 208 and 258, maintained at+1.08 of
the selected temperature.

&The column temperature is maintained between 208 and

258, + 1.08 of the selected temperature.&1S (USP28)

The flow rate is about 1.5 mL per minute. Chromatograph about 20
mL of the Resolution preparation, and record the peak responses as
directed for Procedure: the resolution, R, between the lidocaine
and methylparaben peaks is not less than 3.0. Chromatograph the
Standard preparation, and record the peak responses as directed
for Procedure: the relative standard deviation for replicate injec-
tions is not more than 1.5%.
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Procedure—Separately inject equal volumes (about 20 mL) of
the Assay preparation and the Standard preparation into the chro-
matograph. Record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of
C14H22N2O �HCl in the portion of Lidocaine Hydrochloride taken
by the formula:

(270.80/234.34)(50C)(rU / rS),

in which 270.80 and 234.34 are the molecular weights of lidocaine
hydrochloride and lidocaine, respectively; C is the concentration,
in mg per mL, of USP Lidocaine RS in the Standard preparation;
and rU and rS are the lidocaine peak responses obtained from the
Assay preparation and the Standard preparation, respectively.

BRIEFING

Lidocaine Hydrochloride and Epinephrine Injection,USP 27
page 1089. It is proposed to revise the Chromatographic system in
the Assay for lidocaine hydrochloride and the Assay for epineph-
rine to clarify that the temperature of the column, and not the entire
HPLC system, is controlled.

(PA1: K. Russo) RTS—41279-3

Change to read:

Assay for lidocaine hydrochloride—

Mobile phase—Mix 50 mL of glacial acetic acid and 930 mL of
water, and adjust with 1N sodium hydroxide to a pH of 3.40. Mix
about 4 volumes of this solution with 1 volume of acetonitrile, such
that the retention time of lidocaine is about 4 to 6 minutes. Pass
through a membrane filter having a 1-mm or finer porosity, and de-
gas. Make adjustments if necessary (see System Suitability under
Chromatography h621i).
Standard preparation—Dissolve about 85 mg of USP Lidocaine

RS, accurately weighed, with warming if necessary, in 0.5 mL of
1N hydrochloric acid in a 50-mL volumetric flask, dilute withMo-
bile phase to volume, and mix to obtain a Standard preparation
having a known concentration of about 1.7 mg of lidocaine per mL.
Assay preparation—Transfer an accurately measured volume of

Injection, equivalent to about 100 mg of lidocaine hydrochloride,
to a 50-mL volumetric flask, dilute with Mobile phase to volume,
and mix.
Resolution preparation—Prepare a solution of methylparaben in

Mobile phase containing about 220 mg per mL. Mix 2 mL of this
solution and 20 mL of the Standard preparation.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
3.9-mm 6 30-cm column that contains packing L1. and is oper-
ated at a temperature between 208 and 258 maintained at+1.08 of
the selected temperature.

&The column temperature is maintained between 208 and

258, +1.08 of the selected temperature.&1S (USP28)

The flow rate is about 1.5 mL per minute. Chromatograph about 20
mL of the Resolution preparation, and record the peak responses as
directed for Procedure: the resolution, R, between lidocaine and
methylparaben is not less than 3.0. Chromatograph the Standard
preparation, and record the peak responses as directed for Proce-
dure: the relative standard deviation for replicate injections is not
more than 1.5%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Assay preparation and the Standard preparation into the chro-
matograph. Record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of lidocaine
hydrochloride (C14H22N2O �HCl) in each mL of the Injection taken
by the formula:

(270.80/234.34)(50)(C/V)(rU / rS),

in which 270.80 and 234.34 are the molecular weights of lidocaine
hydrochloride and lidocaine, respectively; C is the concentration,
in mg per mL, of USP Lidocaine RS in the Standard preparation;
V is the volume, in mL, of Injection taken; and rU and rS are the
lidocaine peak responses obtained from the Assay preparation
and the Standard preparation, respectively.

Change to read:

Assay for epinephrine—
Mobile phase—Mix 50 mL of glacial acetic acid and 930 mL of

water, and adjust with 1N sodium hydroxide to a pH of 3.40. Dis-
solve 1.1 g of sodium 1-heptanesulfonate in this solution, add 1.0
mL of 0.1M edetate disodium, and mix. Mix about 9 volumes of
this solution with 1 volume of methanol, such that the retention
time of epinephrine is about 4 to 6 minutes. Pass through a mem-
brane filter having a 1-mm or finer porosity, and degas.
Standard preparation—Dissolve an accurately weighed quantity

of USP Epinephrine Bitartrate RS inMobile phase to obtain a solu-
tion having a known concentration of about 9 mg of epinephrine
bitartrate per mL. Pipet 10 mL of this solution into a 50-mL volu-
metric flask, dilute withMobile phase to volume, and mix to obtain
a Standard preparation having a known concentration of about 1.8
mg of epinephrine bitartrate per mL.
Assay preparation—Transfer an accurately measured volume of

Injection, equivalent to about 50 mg of epinephrine, to a 50-mL
volumetric flask, dilute with Mobile phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is fitted with a 3.9-mm 6 30-cm stainless
steel column packed with packing L1 and is equipped with an elec-
trochemical detector held at a potential of +650 mV, a controller
capable of regulating the background current, and a suitable re-
corder. and it is operated at a temperature between 208 and 258
maintained at +1.08 of the selected temperature.

&The column temperature is maintained between 208 and

258, +1.08 of the selected temperature.&1S (USP28)

The flow rate is about 1 mL per minute. Chromatograph the Stan-
dard preparation as directed for Procedure: the relative standard
deviation of the peak responses of successive injections of the
Standard preparation is not more than 1.5%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Assay preparation and the Standard preparation into the chro-
matograph by means of a suitable microsyringe or sampling valve,
adjusting the specimen size and other operating parameters such
that satisfactory chromatography and peak responses are obtained.
Record the chromatograms, and measure the responses for the ma-
jor peaks. Calculate the quantity, in mg, of epinephrine (C9H13NO3)
in each mL of the Injection taken by the formula:

(183.21/333.30)(50)(C/V)(rU / rS),

in which 183.21 and 333.30 are the molecular weights of epineph-
rine and epinephrine bitartrate, respectively; C is the concentration,
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in mg per mL, of USP Epinephrine Bitartrate RS in the Standard
preparation; V is the volume, in mL, of Injection taken; and rU and
rS are the peak responses obtained from the Assay preparation and
the Standard preparation, respectively.

BRIEFING

Loratadine Oral Solution, page 3066 of the First Supplement.
It is proposed to change the particle size of the packing used in the
Assay from 5 mm to 10 mm. The reverse phase HPLC procedure
was validated using a 10-mm mBondapak brand of L11 column.
It is proposed to implement this revision via the Sixth Interim Re-
vision Announcement pertaining to USP 27–NF 22, with an official
date of December 1, 2004.

(PA1: K. Russo) RTS—41163-1

Change to read:

Assay—

0.05 M Monobasic potassium phosphate solution—Transfer
about 6.8 g of monobasic potassium phosphate, accurately
weighed, to a 1-L volumetric flask, dissolve in and dilute with
water to volume, and mix. Adjust with phosphoric acid to a pH
of 3.0+ 0.1.
Mobile phase—Prepare a filtered and degassed mixture of

0.05M Monobasic potassium phosphate solution and acetonitrile
(7 : 3). Make adjustments if necessary (see System Suitability under
Chromatography h621i).
Internal standard preparation—Dissolve an accurately weighed

quantity of butylparaben in a mixture of water and acetonitrile
(7 : 3), and dilute quantitatively, and stepwise if necessary, with a
mixture of water and acetonitrile (7 : 3) to obtain a solution having
a concentration of about 0.3 mg per mL.
Standard stock peparation—Dissolve an accurately weighed

quantity of USP Loratadine RS in acetonitrile, and dilute quantita-
tively, and stepwise if necessary, with acetonitrile to obtain a solu-
tion having a known concentration of about 1.0 mg per mL.
Standard preparation—Transfer 5.0 mL of Internal standard

preparation, 5.0 mL of Standard stock preparation, and 12 mL
of water into a 50-mL volumetric flask. Dilute with a mixture of
water and acetonitrile (7 : 3), and mix.
Assay preparation—Transfer an accurately measured quantity of

Oral Solution, equivalent to 5 mg of loratadine, into a 50-mL volu-
metric flask. Pipet 5.0 mL of Internal standard preparation into the
flask, dilute with a mixture of water and acetonitrile (7 : 3) to vol-
ume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4-mm 6 30-cm column that contains 5-mm

.10-mm.6
packing L11. The flow rate is about 2 mL per minute. The column
temperature is maintained between 208 and 308. Chromatograph
the Standard preparation, and record the peak responses as direc-
ted for Procedure: the relative retention times are about 0.78 for

butylparaben and 1.0 for loratadine; the resolution, R, between lor-
atadine and butylparaben is not less than 1.9; the tailing factor is
not more than 1.6 for the loratadine and butylparaben peaks; and
the relative standard deviation for replicate injections is not more
than 2%.

Procedure—Separately inject equal volumes (about 10 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg of loratadine
(C22H23ClN2O2) in the portion of Oral Solution taken by the for-
mula:

50C(RU /RS),

in which C is the concentration, in mg per mL, of USP Loratadine
RS in the Standard preparation; and RU and RS are the ratios of
loratadine to the internal standard peak responses obtained from
the Assay preparation and the Standard preparation, respectively.

BRIEFING

Mafenide Acetate, USP 27 page 1113; Mafenide Acetate for
Topical Solution, USP 27 page 1114. In accordance with the im-
plemented name change for the Reference Standard, it is proposed
to change USP 4-Formylbenzenesulfonamide RS to USPMafenide
Related Compound A RS. The test for Chromatographic purity,
which has been editorially restyled, is also affected by this revision.

(PA7b: B. Davani) RTS—41315-1

Change to read:

USP Reference standards h11i—USP Mafenide Acetate RS. USP
4-Formylbenzenesulfonamide RS

&USP Mafenide Related Compound A RS.&1S (USP28)

Change to read:

Chromatographic purity—

Standard solutions—Dissolve USP Mafenide Acetate RS in
methanol, mix to obtain Standard solution A having a known con-
centration of 500 mg per mL, dissolve USP 4-Formylbenzenesulfo-
namide RS

&USP Mafenide Related Compound A RS&1S (USP28)

in methanol, and mix to obtain Standard solution D having a
known concentration of 500 mg per mL.

&[NOTE—USP Mafenide Related Compound A RS is 4-for-

mylbenzenesulfonamide.]&1S (USP28)
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Quantitatively dilute portions of these solutions with methanol to
obtain Standard solutions having the following compositions:

Standard
solution Dilution

Concentration
(mg RS per mL)

Percentage
(%, for comparison
with test specimen)

A (undiluted) 500 1.0
B 5 in 10 250 0.5
C 1 in 5 100 0.2
D (undiluted) 500 1.0
E 5 in 10 250 0.5
F 1 in 5 100 0.2

Test solution—Dissolve an accurately weighed quantity of Ma-
fenide Acetate in methanol to obtain a solution containing 50 mg
per mL.
Identification solution—Quantitatively dilute a portion of the

Test solution with methanol to obtain a solution containing 500
mg per mL.
Ninhydrin solution—Dissolve 300 mg of ninhydrin in 100 mL of

butyl alcohol, add 3 mL of glacial acetic acid, and mix.
Procedure—Apply separately 5 mL of the Test solution, 5 mL of

the Identification solution, and 5 mL of each Standard solution to a
suitable thin-layer chromatographic plate (see Chromatography
h621i) coated with a 0.25-mm layer of chromatographic silica
gel mixture. Position the plate in a chromatographic chamber,
and develop the chromatograms in a solvent system consisting of
a mixture of ethyl acetate, methanol, and isopropylamine
(77 : 20 : 3) until the solvent front has moved about three-fourths
of the length of the plate. Remove the plate from the developing
chamber, mark the solvent front, and allow the solvent to evaporate
in warm, circulating air. Examine the plate under short-wavelength
UV light, and compare the intensities of any secondary spots ob-
served in the chromatogram of the Test solution at the RF value cor-
responding to those of the principal spots in the chromatograms of
Standard solutions D, E, and F. Spray the plate with the Ninhydrin
solution, heat the plate at 1058 for 5 minutes, and examine the
plate. Compare the intensities of any secondary spots observed
in the chromatogram of the Test solution to those of the principal
spots in the chromatograms of Standard solutions A, B, and C. No
secondary spot, observed by both visualizations, from the chroma-
togram of the Test solution is larger or more intense than the prin-
cipal spots obtained from Standard solution B (0.5%) and Standard
solution E (0.5%), and the sum of the intensities of all secondary
spots obtained from the Test solution corresponds to not more than
1.0%.

BRIEFING

Mafenide Acetate for Topical Solution, USP 27 page 1114—
See briefing under Mafenide Acetate.

(PA7b: B. Davani) RTS—41316-1

Change to read:

USP Reference standards h11i—USP Mafenide Acetate RS. USP
4-Formylbenzenesulfonamide RS.

&USP Mafenide Related Compound A RS.&1S (USP28)

Change to read:

Chromatographic purity—

Ion-pairing solution and Mobile phase—Proceed as directed in
the Assay.
Concentrated standard solution—Prepare a solution of USP 4-

Formylbenzenesulfonamide RS

&USP Mafenide Related Compound A RS.&1S (USP28)

in Mobile phase having a known concentration of about 25 mg per
mL.

&[NOTE—USP Mafenide Related Compound A RS is 4-for-

mylbenzenesulfonamide.]&1S (USP28)

Working standard solution—Pipet 10.0 mL of Concentrated
standard solution into a 50-mL volumetric flask, dilute with Mo-
bile phase to volume, and mix.
System suitability solution—Transfer about 10 mg of USP Ma-

fenide Acetate RS, accurately weighed, to a 10-mL volumetric
flask, and dissolve by sonication in about 2 mL of Mobile phase.
Pipet 4.0 mL of Concentrated standard solution into the same
flask, dilute with Mobile phase to volume, and mix.
Standard solution—Pipet 10.0 mL ofWorking standard solution

into a 50-mL volumetric flask, dilute withMobile phase to volume,
and mix.
Test solution—Use the Assay preparation.
Chromatographic system—Prepare as directed in the Assay.

Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure: the resolution, R, between
mafenide acetate and 4-formylbenzenesulfonamide

&USP Mafenide Related Compound A RS&1S (USP28)

is not less than 3.0; and the tailing factor is not more than 2.0.
Chromatograph the Working standard solution, and record the
peak responses as directed for Procedure: the relative standard de-
viation for replicate injections is not more than 2.0%. Chromato-
graph the Standard solution, and record the peak responses as
directed for Procedure: adjust the integration parameters so that
the response is between 5% and 15% of full-scale deflection.
Procedure—Separately inject equal volumes (about 20 mL) of

theMobile phase, theWorking standard solution, and the Test solu-
tion into the chromatograph, allowing the Test solution to elute for
a period of not less than three times the retention time of mafenide
acetate; record the chromatograms, and measure the responses for
the major peaks, disregarding the peaks corresponding to those ob-
tained from theMobile phase. Calculate the percentage of each im-
purity in the portion of the constituted Topical Solution taken by
the formula:

100C(ri / rS),

in which C is the concentration, in mg per mL, of USP 4-Formyl-
benzenesulfonamide RS

&USP Mafenide Related Compound A RS&1S (USP28)

in the Working standard solution; ri is the peak response for each
impurity obtained from the Test solution; and rS is the peak re-
sponse of 4-formylbenzenesulfonamide

&mafenide related compound A&1S (USP28)
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obtained from the Working standard solution: not more than 0.5%
of any individual impurity is found; and not more than 1.0% of
total impurities is found.

BRIEFING

Mefloquine Hydrochloride, page 1527 of PF 29(5) [Sept.–Oct.
2003]. On the basis of comments received, the following revisions
in the test for Related compounds are proposed: the concentrations
of the components in the System suitability solution are adjusted to
obtain the same concentrations as the corresponding components
in the Test solution; a new resolution requirement for column qua-
lification in the Chromatographic system is specified; in the Proce-
dure, the flow rate is adjusted to be consistent with that used in the
Chromatographic system, and an impurity previously identified by
relative retention time is now identified by its chemical name. In
addition, the description for this drug substance, in Description
and Solubility in the Reference Tables, is modified to include its
existence in the polymorphic forms.

(PA7b: B. Davani) RTS—408661-1

Add the following:

&Mefloquine Hydrochloride

C17H16F6N2O �HCl 414.77

4-Quinolinemethanol, a-2-piperidinyl-2,8-bis(trifluoro-

methyl)-, monohydrochloride, (R*,S*)- (+)-.

DL-erythro-a-2-Piperidyl-2,8-bis(trifluoromethyl)-4-quino-

linemethanol monohydrochloride [51773-92-3].

» Mefloquine Hydrochloride contains not less

than 99.0 percent and not more than 101.0 percent

of C17H16F6N2O �HCl, calculated on the anhy-

drous basis.

Packaging and storage—Preserve in tight, light-resistant

containers. Store between 158 and 308.

USP Reference standards h11i—USP Mefloquine Hydro-

chloride RS. USP Mefloquine Related Compound A RS.

Identification—

A: Infrared Absorption h197Ki.

B: It responds to the tests for Chloride h191i.

Specific rotation h781i: between –0.28 and +0.28. Use a

solution prepared by dissolving about 2.5 g in methanol, and

dilute with methanol to 50.0 mL.

Water, Method I h921i: not more than 3.0%.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Related compounds—

Mobile phase—Dissolve 1 g of tetraheptylammonium

bromide in a mixture of methanol, 1.5 g per L solution of

sodium hydrogen sulfate, and acetonitrile (1 : 2 : 2). Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

System suitability solution—Transfer about 8 mg 4 mg of

USP Mefloquine Hydrochloride RS and 8 mg 4 mg of qui-

nidine sulfate USP Mefloquine Related Compound A RS to

a 50-mL volumetric flask, dissolve in and dilute withMobile

phase to volume, and mix. [NOTE—Mefloquine related com-

pound A is threo-mefloquine.] Transfer 5.0 mL of this solu-

tion to a 100-mL volumetric flask, dilute with Mobile phase

to volume, and mix.
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Test solution—Transfer about 0.10 g of Mefloquine

Hydrochloride, accurately weighed, to a 25-mL volumetric

flask, dissolve in and dilute with Mobile phase to volume,

and mix.

Diluted test solution—Transfer 1.0 mL of the Test solution

to a 50-mL volumetric flask, dilute with Mobile phase to

volume, and mix. Transfer 1.0 mL of this solution to a

20-mL volumetric flask, dilute with Mobile phase to vol-

ume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 280-nm detec-

tor, a 4-mm 6 2.5-cm precolumn, and a 4.0-mm 6 25-cm

column, both containing 5-mm packing L1. The flow rate is

about 0.8 mL per minute. Chromatograph the System suit-

ability solution, and record the peak responses as directed

for Procedure: the relative retention times are about 0.5

for quinidine and 1.0 for mefloquine; the resolution, R, be-

tween the quinidine mefloquine related compound A peak

and the mefloquine peak is not less than 8.5; 2.0; and the

relative standard deviation for replicate injections is not

more than 3%. 2.0%.

Procedure—Equilibrate the column with Mobile phase at

a flow rate of about 2 mL 0.8 mL per minute for about 30

minutes. Inject 20 mL of Diluted test solution. Adjust the

sensitivity of the system so that the height of the major peak

is at least 50% of the full scale of the recorder. Separately

inject equal volumes (about 20 mL) of the Test solution

and Diluted test solution into the chromatograph, record

the chromatogram for a time that is 10 times the retention

time of the main peak, and measure the responses of all

peaks, excluding the main peak and any other peak produ-

cing a response of less than 0.2 times (0.02%) of the main

peak in chromatogram of the Diluted test solution. The re-

sponse of any the mefloquine related compound A peak in

the Test solution with a relative retention time of about 0.7,

with reference to the main peak, is not more than twice the

area of the main peak in the chromatogram of the Diluted

test solution (0.2%). The response of any other individual

peak, other than the main peak in the chromatogram of

the Test solution, is not greater than that of the main peak

in the chromatogram of the Diluted test solution (0.1%);

and the sum of the responses of any such peaks in the chro-

matogram of the Test solution is not greater than five times

the response of the main peak in the chromatogram of the

Diluted test solution (0.5%).

Assay—Dissolve about 0.35 g, accurately weighed, in 15

mL of anhydrous formic acid, and add 40 mL of acetic an-

hydride. Titrate with 0.1 N perchloric acid VS, and deter-

mine the endpoint potentiometrically. Perform a blank

determination, and make any necessary correction. Each

mL of 0.1 N perchloric acid is equivalent to 41.48 mg of

C17H16F6N2O �HCl.&1S (USP28)

BRIEFING

Mercaptopurine Tablets, USP 27 page 1169 and page 1049 of
PF 29(4) [July–Aug. 2003]. It is proposed to add aDissolution Test
2 to this monograph because FDA recently approved a new generic
version of this product that is bioequivalent to the Reference Listed
Drug but requires different Tolerances.

(BPC: M. Marques) RTS—41273-1

Add the following:

&Labeling—When more than one Dissolution test is given,

the labeling states the Dissolution test used only if Test 1 is

not used.&1S (USP28)

Delete the following:

~

Disintegration h701i: 30 minutes.~USP28
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Add the following:

~

Dissolution h711i—
&TEST 1—&1S (USP28)

Medium: 0.1N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.

Time: 60 minutes.

Determine the amount of mercaptopurine (C5H4N4S) dis-

solved by employing the following method.

Mobile phase—Prepare a filtered and degassed solution of

0.1% acetic acid in water. Make adjustments if necessary

(see System Suitability under Chromatography h621i).

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 3.9-mm 6 15-cm column that contains packing

L1. The flow rate is about 2.5 mL per minute. Chromato-

graph replicate injections of the Standard solution prepared

as described below for Procedure, and record the peak re-

sponses as directed for Procedure: the retention time for

mercaptopurine is not less than 4 minutes, and the relative

standard deviation is not more than 2.0%.

Procedure—Inject a volume (about 10 mL) of a filtered

portion of the solution under test into the chromatograph,

record the chromatogram, and measure the response for

the major peak. Calculate the quantity of C5H4N4S dissolved

in comparison with a Standard solution having a known

concentration of USP Mercaptopurine RS in the same Me-

dium and similarly chromatographed.

Tolerances—Not less than 80% (Q) of the labeled amount

of C5H4N4S is dissolved in 60 minutes.

&TEST 2—If the product complies with this test, the label-

ing indicates that it meets USP Dissolution Test 2.

Medium, Apparatus, Chromatographic system, and

Procedure—Proceed as directed for Test 1.

Time: 120 minutes.

Tolerances—Not less than 80% (Q) of the labeled amount

of C5H4N4S is dissolved in 120 minutes.&1S (USP28) ~USP28

BRIEFING

Mesoridazine Besylate, USP 27 page 1176 and page 1925 of
PF 29(6) [Nov.–Dec. 2003]. It is proposed to modify the Visuali-
zation procedure in the test for Ordinary impurities to enhance the
detection of the lowest standard concentration and the possible im-
purities found.

(PA3: S. Salado) RTS—40172-1

Add the following:

~

Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.~USP28

Change to read:

USP Reference standards h11i—
~

USP Endotoxin RS.~USP28

USP Mesoridazine Besylate RS.

Change to read:

Ordinary impurities h466i—
Test solution: a solution in methanol having a known concen-

tration of 14.1 mg per mL equivalent to 10 mg of mesoridazine per
mL.

Standard solution: methanol.
Eluant: a mixture of chloroform, isopropyl alcohol, and am-

monium hydroxide (87 : 12 : 1).
Visualization: 3,

&followed by spraying with 3% (v/v) aqueous hydrogen

peroxide.&1S (USP28)

Application volume: 10 mL.
Limit: 3.0%.
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Add the following:

~

Other requirements—Where the label states that Meso-

ridazine Besylate is sterile, it meets the requirements for

Sterility and Bacterial endotoxins underMesoridazine Besy-

late Injection. Where the label states that Mesoridazine Be-

sylate must be subjected to further processing during the

preparation of injectable dosage forms, it meets the require-

ments for Bacterial endotoxins under Mesoridazine Besy-

late Injection.~USP28

BRIEFING

Methylphenidate Hydrochloride Extended-Release Tablets,
USP 27 page 1218. It is proposed to specify the appropriate filter
to be used in the Drug release test. Glass fiber filters should not be
used because of drug absorption.

(BPC: M. Marques) RTS—41184-1

Change to read:

Drug release h724i—
Medium: water; 500 mL.
Apparatus 2: 50 rpm.
Times: 1 hour; 2 hours; 3.5 hours; 5 hours; 7 hours.

&Test solution—Use portions of the solution under test

passed through a 0.45-mm polypropylene filter. [NOTE—

Do not use glass fiber filters.]&1S (USP28)

Procedure—Determine the amount of C14H19NO2 �HCl dis-
solved, employing the procedure set forth in the Assay, making
any necessary volumetric adjustments.
Tolerances—The percentages of the labeled amount of

C14H19NO2 �HCl dissolved at the times specified conform to Accep-
tance Table 1.

Time (hours) Amount dissolved

1 between 25% and 45%
2 between 40% and 65%
3.5 between 55% and 80%
5 between 70% and 90%
7 not less than 80%

BRIEFING

Metoprolol Succinate, USP 27 page 1229. It is proposed to up-
date the USP Reference standards section, to revise the tempera-
ture conditions in the test for Loss on drying, and to correct the
formula in Related compounds Test 2.

(PA5: A.Wilk) RTS—40872-1

Change to read:

USP Reference standards h11i—USP Metoprolol Succinate RS.

&USP Metoprolol Related Compound A RS. USP Metopro-

lol Related Compound B RS. USP Metoprolol Related Com-

pound C RS. USP Metoprolol Related Compound D

RS.&1S (USP28)

Change to read:

Loss on drying h731i—Dry it in vacuum at 1008 to 1058

&608&1S (USP28)

for 4 hours: it loses not more than 0.2% of its weight.

Change to read:

Related compounds—

TEST 1—

Adsorbent: 0.25-mm layer of chromatographic silica gel mix-
ture.
Test solution—Dissolve an accurately weighed quantity of Me-

toprolol Succinate in methanol to obtain a solution containing 50
mg per mL.
Standard solution—Dilute the Test solution quantitatively, and

stepwise if necessary, with methanol to obtain a solution having
a concentration of 0.1 mg per mL.
Application volume: 10 mL.
Developing solvent system: a mixture of ethyl acetate and

methanol (80 : 20).
Procedure—Proceed as directed for Thin-Layer Chromatog-

raphy under Chromatography h621i. Place two 50-mL beakers,
each containing 30 mL of ammonium hydroxide, on the bottom
of a chromatographic chamber that is lined with filter paper and
contains the Developing solvent system, and allow to equilibrate
for l hour. Position the plate in the chromatographic chamber,
and develop the chromatogram until the solvent front has moved
about two-thirds of the length of the plate. Remove the plate from
the chamber, mark the solvent front, and dry the plate for 3 hours in
a current of warm air. Place the plate in a chamber containing io-
dine vapor, and allow to react for at least 15 hours. Compare the
intensities of the brown spots appearing on the chromatogram: any
secondary spot obtained from the Test solution is not more intense
than the corresponding spot obtained from the Standard solution.
Not more than 0.2% is found.

TEST 2—

Sodium dodecyl sulfate solution, Mobile phase, and Resolution
solution—Prepare as directed in the Assay.
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Standard solution—Dissolve an accurately weighed quantity of
USP Metoprolol Succinate RS in Mobile phase, and dilute quanti-
tatively, and stepwise if necessary, with Mobile phase to obtain a
solution having a known concentration of about 1.0 mg per mL.
Test solution—Transfer about 50 mg of Metoprolol Succinate,

accurately weighed, to a 50-mL volumetric flask, dissolve in and
dilute with Mobile phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—Pre-

pare as directed in the Assay. Chromatograph the Resolution solu-
tion, and record the peak responses as directed for Procedure: the
resolution, R, between metoprolol related compound A and meto-
prolol related compound B is not less than 1.5; and the resolution,
R, between metoprolol related compound B and metoprolol related
compound C is not less than 2.5. [NOTE—The relative retention
times are about 0.6 for metoprolol related compound C, 0.7 for me-
toprolol related compound B, 0.8 for metoprolol related compound
A, 1.0 for metoprolol, and 5.0 and 5.2 for the two diastereomers of
metoprolol related compound D.] Chromatograph the Standard
solution, and record the peak responses as directed for
Procedure: the relative standard deviation for replicate injections
is not more than 5.0%.
Procedure—Inject equal volumes (about 10 mL) of the Standard

solution and the Test solution into the chromatograph, record the
chromatograms, and measure the peak responses. Calculate the
percentage of each impurity in the portion of Metoprolol Succinate
taken by the formula:

(CS /CT)(ri / rS),

&100(CS /CT)(ri / rS),&1S (USP28)

in which CS is the concentration, in mg per mL, of USP Metoprolol
Succinate RS in the Standard solution; CT is the concentration of
metoprolol succinate in the Test solution; ri is the individual peak
response of related impurities; and rS is the peak response obtained
from the Standard solution: not more than 0.1% of any single im-
purity is found, and not more than 0.5% of total impurities is found.
[NOTE—The sum of the peak responses for the two diastereomers of
metoprolol related compound D is used in the above calculation to
report the amount of metoprolol related compound D.]

BRIEFING

Naproxen Delayed-Release Tablets. Because there is no exist-
ing USP monograph for this dosage form, a new monograph is
being proposed. The stability-indicating liquid chromatographic
procedure in the Assay is based on analyses performed with the
Beckman Ultrasphere ODS C18 brand of L1 column. The typical
retention time for naproxen is about 9.0 minutes.

(PA2: C. Anthony) RTS—38696-1

Add the following:

&Naproxen Delayed-Release Tablets

» Naproxen Delayed-Release Tablets contain not

less than 90.0 percent and not more than 110.0

percent of the labeled amount of naproxen

(C14H14O3).

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Naproxen RS.

Identification—

A: Ultraviolet Absorption h197Ui—

Test solution—Use the solution under test as obtained in

the Buffer stage of the Drug release test.

Standard solution—Use the Standard solution prepared as

directed in the Buffer stage of the Drug release test.

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Drug release, Method B h724i—

ACID STAGE—

Acid stage medium: 0.1N hydrochloric acid; 1000 mL.

Apparatus 2: 50 rpm.

Time: 2 hours.

Procedure—Determine the amount of C14H14O3 dissolved

by employing UV absorption at the wavelength of maxi-

mum absorbance at about 332 nm on filtered portions of

the solution under test, suitably diluted with Acid stage

medium, if necessary, in comparison with a Standard solu-

tion having a known concentration of USP Naproxen RS in

the same Medium.
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Tolerances—Not more than 10% of the labeled amount of

C14H14O3 is dissolved in 2 hours.

BUFFER STAGE—

Buffer stage medium: 0.2M phosphate buffer, pH 6.8;

1000 mL.

Apparatus 2: 50 rpm.

Time: 45 minutes.

Procedure—Determine the amount of C14H14O3 dissolved

by employing UV absorption at the wavelength of maxi-

mum absorbance at about 332 nm on filtered portions of

the solution under test, suitably diluted with Buffer stage

medium, if necessary, in comparison with a Standard solu-

tion having a known concentration of USP Naproxen RS in

the same Medium.

Tolerances—Not less than 80% (Q) of the labeled amount

of C14H14O3 is dissolved in 45 minutes.

Uniformity of dosage units h905i: meets the require-

ments.

PROCEDURE FOR CONTENT UNIFORMITY—

Mobile phase, Diluent A, Diluent B, and Chromato-

graphic system—Proceed as directed in the Assay.

Standard solution—Transfer about 12.5 mg of USP Na-

proxen RS, accurately weighed, to a 50-mL volumetric

flask, dilute with Diluent A to volume, and mix well. Trans-

fer 10-mL of this solution to a 25-mL volumetric flask, di-

lute with Diluent B to volume, and mix

Test solution—Transfer 1 Tablet to a 200-mL volumetric

flask, and add about 140 mL of Diluent B. Shake by me-

chanical means for 15 minutes, sonicate for 15 minutes, di-

lute with Diluent B to volume, and mix. Pass a portion of

this solution through a 0.45-mm filter, pipet 2.0 mL of the

filtrate for a 500-mg tablet and 2.5-mL for a 375-mg tablet

into a 50-mL volumetric flask, and dilute withMobile phase

to volume.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

1% acetic acid solution and acetonitrile (11 : 9).

Diluent A—Use acetonitrile and water (9 : 1).

Diluent B—Use acetonitrile and water (1 : 1).

Standard stock preparation—Transfer about 12.5 mg of

USP Naproxen RS, accurately weighed, to a 25-mL volu-

metric flask. Dissolve in and dilute with Diluent A to vol-

ume, and mix.

Standard preparation—Accurately transfer 10.0 mL of

the Standard stock preparation into a 50-mL volumetric

flask, and dilute with Mobile phase to volume.

Assay preparation—Weigh and powder 20 Tablets. Ac-

curately weigh an amount of the powder, equivalent to about

250 mg of naproxen, into a 100-mL volumetric flask, and

add about 70 mL of Diluent B. Shake by mechanical means

for 15 minutes, sonicate for 15 minutes, dilute with Diluent

B to volume, and mix. Pass this solution through a 0.45-mm

filter, transfer 2.0 mL of the filtrate into a 50-mL volumetric

flask, and dilute with Mobile phase to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The flow rate is about 1.0 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the tailing factor of

the naproxen peak is not more than 1.5, and the relative

standard deviation for replicate injections of the Standard

preparation is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the naproxen peak. Calculate
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the quantity, in mg, of naproxen (C14H14O3) in the portion of

Tablets taken by the formula:

2500C(rU / rS),

in which C is the concentration, in mg per mL, of USP Na-

proxen RS in the Standard preparation; and rUand rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Naratriptan Hydrochloride, page 3071 of the First Supple-
ment; Naratriptan Tablets, page 3072 of the First Supplement
and page 1540 of PF 29(5) [Sept.–Oct. 2003]. The following
changes are proposed: replacing USP Naratriptan Related Com-
pound A RS and USP Naratriptan Related Compound B RS by
USP Naratriptan Resolution Mixture RS; an adjustment in the gra-
dient profile under Chromatographic system in the Chromato-
graphic purity test; and listing the names of impurities that are
currently referred to only by relative retention times in the table
under Procedure in the Chromatographic purity test.

(PA3: S. Salado) RTS—41134-1

Change to read:

USP Reference standards h11i—USP Naratriptan Hydro-
chloride RS. USP Naratriptan Related Compound A RS. USP Nar-
atriptan Related Compound B RS.

&USP Naratriptan Resolution Mixture RS.&1S (USP28)

Change to read:

Chromatographic purity—

0.05M Ammonium phosphate buffer—Dissolve 5.75 g of mono-
basic ammonium phosphate in 1000 mL of water, and adjust with
phosphoric acid to a pH of 3.00+ 0.05.
Solution A—Prepare a filtered and degassed mixture of 0.05M

Ammonium phosphate buffer and acetonitrile (97 : 3).
Solution B—Prepare a filtered and degassed mixture of 0.05M

Ammonium phosphate buffer and acetonitrile (4 : 1).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).

Resolution solution—Dissolve an accurately weighed quantity
of USP Naratriptan Hydrochloride RS and USP Naratriptan Re-
lated Compound B RS

&USP Naratriptan Resolution Mixture RS&1S (USP28)

in water to obtain a solution having a known concentration of about
0.11 mg per mL. and 0.11 mg per mL, respectively.

&
&1S (USP28)

Test solution—Dissolve an accurately weighed quantity of Nar-
atriptan Hydrochloride in water to obtain a solution having a
known concentration of about 0.11 mg per mL.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 225-nm detector and a
4.6-mm6 15-cm column that contains 4-mm packing L1. The col-
umn temperature is maintained at 408. The flow rate is about 1.5
mL per minute. The chromatograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0–35.0 100?0 0?100 linear gradient
35.0–40.0 0 100 isocratic
40.0–40.1

&41.0&1S (USP28)

0?100 100?0 linear gradient

40.1–50.0

&41.0–51.0&1S (USP28)

100 0 re-equilibration

Chromatograph the Resolution solution, and record the peak re-
sponses as directed for Procedure: the relative retention times
are about 1.04 for naratriptan related compound B

&2-[3-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)-1H-indol-

5-yl]ethanesulfonic acid methylamide (naratriptan related

compound B)&1S (USP28)

and 1.0 for naratriptan; and the resolution, R, between naratriptan
and naratriptan related compound B is not less than 1.5.

Procedure—Inject a volume (about 20 mL) of the Test solution
into the chromatograph, record the chromatogram, and measure the
areas for all of the peaks. Calculate the percentage of each impurity
in the portion of Naratriptan Hydrochloride taken by the formula:

100(ri /F)/[rN + �(ri /F)],

in which F is the relative response factor (see the accompanying
table for values) for each impurity; ri is the peak response for each
impurity; and rN is the naratriptan peak response (see the accompa-
nying table for limits).

Relative
retention time

Relative
response factor (F) Limit (%)

0.93 1.0 0.2
1.04 0.6 0.1
1.18 0.6 0.2
1.25 0.4 0.2
1.36 0.6 0.3
1.44 0.5 0.1
1.48 1.0 0.2
1.90 1.00 0.2

In addition to not exceeding the limits listed in the accompanying
table, not more than 0.1% of any other individual impurity is
found; and not more than 1.5% of total impurities is found.
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Compound Name Relative

Retention Time

Relative Response

Factor (F) Limit (%)

3-(1-Methylpiperidin-4-yl)-1H-indole About 0.93 1.0 0.2

2-[3-(1-Methyl-1,2,3,6-tetrahydropyridin-4-yl)-1H-indol-

5-yl]ethanesulphonic acid methylamide

About 1.04 0.6 0.1

2,2-Bis-[3-(1-methylpiperidin-4-yl)-1H-indol-5-yl]

ethanesulphonic acid methylamide

About 1.18 0.6 0.2

1-Methyl-4-[5-(2-methylsulphamoyl-ethyl)-1H-indol-

3-yl]-pyridinium chloride

About 1.25 0.4 0.2

2-[3-(1-methylpiperidin-4-yl)-5-(2-methylsulphamoyl-

ethyl)-indol-1-yl]ethanesulphonic acid methylamide

About 1.36 0.6 0.3

4-[1,5-Bis-(2-methylsulphamoyl-ethyl)-1H-indol-3-yl]-1-

methylpyridinium chloride

About 1.44 0.5 0.1

2-[3-(1-Methylpiperidin-4-yl)-1H-indol-5-yl]ethane-

sulphonic acid methyl-(2-methylsulphamoyl-

ethyl)amide

About 1.48 1.0 0.2

5-Ethyl-3-(1-methylpiperidin-4-yl)-1H-indole About 1.90 1.00 0.2
&1S (USP28)

Change to read:

Assay—
0.01M Triethylamine phosphate buffer—Dilute 0.6 mL of phos-

phoric acid with water to 900 mL, and adjust with triethylamine to
a pH of 2.5.
Mobile phase—Prepare a filtered and degassed mixture of

0.01M Triethylamine phosphate buffer and isopropyl alcohol
(9 : 1). Make adjustments if necessary (see System Suitability under
Chromatography h621i).
Resolution solution—Dissolve accurately weighed quantities of

USP Naratriptan Hydrochloride RS and USP Naratriptan Related
Compound A RS, and USP Naratriptan Related Compound B RS

&USP Naratriptan Resolution Mixture RS&1S (USP28)

in Mobile phase to obtain a solution having known concentrations
of about 0.11 mg per mL, 0.11 mg per mL,

&
&1S (USP28)

and 0.11 mg per mL, respectively.

Standard preparation—Dissolve an accurately weighed quantity
of USP Naratriptan Hydrochloride RS in Mobile phase, and dilute
quantitatively, and stepwise if necessary, with Mobile phase to ob-
tain a solution having a known concentration of about 0.11 mg per
mL.
Assay preparation—Transfer about 11 mg of Naratriptan Hydro-

chloride, accurately weighed, to a 100-mL volumetric flask, dis-
solve in and dilute with Mobile phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 282-nm detector and a
4.6-mm 6 15-cm column that contains 3-mm packing L11. The
column temperature is maintained at 358. The flow rate is about
1.5 mL per minute. Chromatograph the Resolution solution, and
record the peak responses as directed for Procedure: the relative
retention times are about 0.9 for naratriptan related compound A

&3-(1-methylpiperidin-4-yl)-1H-indole (naratriptan related

compound A),&1S (USP28)

1.0 for naratriptan, and 1.1 for naratriptan related compound B; and
the resolution, R, between naratriptan related compound A and nar-
aptriptan and between naratriptan related compound B and nara-
triptan is not less than 1.5. Chromatograph the Standard
preparation, and record the peak responses as directed for Proce-
dure: the relative standard deviation for replicate injections is not
more than 1.5%.
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Procedure—Separately inject equal volumes (about 10 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the areas for
t he ma jo r peaks . Ca l cu l a t e t he quan t i t y, i n mg , o f
C17H25N3O2S �HCl in the portion of Naratriptan Hydrochloride ta-
ken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Naratriptan
Hydrochloride RS in the Standard preparation; and rU and rS are
the peak responses obtained from the Assay preparation and the
Standard preparation, respectively.

BRIEFING

Naratriptan Tablets, page 3072 of the First Supplement and
page 1540 of PF 29(5) [Sept.–Oct. 2003]—See briefing under Nar-
atriptan Hydrochloride.

(PA3: S. Salado) RTS—41134-2

Change to read:

USP Reference standards h11i—USP Naratriptan Hydro-
chloride RS. USP Naratriptan Related Compound A RS. USP Nar-
atriptan Related Compound B RS.

&USP Naratriptan Resolution Mixture RS.&1S (USP28)

Change to read:

Chromatographic purity—

0.05M Ammonium phosphate buffer and Resolution solution—
Prepare as directed in the test for Chromatographic purity under
Naratriptan Hydrochloride.
Solution A—Use filtered and degassed 0.05M Ammonium phos-

phate buffer.
Solution B—Use filtered and degassed acetonitrile.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Test solution—Transfer 5 Tablets into a suitable amber flask.

Add 20.0 mL of 0.1N sodium hydroxide, and allow to stand for
10 minutes. Sonicate for 10 minutes with regular vigorous swirling
of the flask. Add 30.0 mL of 0.05M Ammonium phosphate buffer,

and mix well. Centrifuge a portion of this solution at 3500 rpm for
about 10 minutes, and pass through a suitable filter having a 0.2-
mm

&0.45-mm&2S (USP27)

porosity, discarding the first 3 mL of the filtrate.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 225-nm detector and a
4.6-mm 6 15-cm column that contains 4-mm

&
&2S (USP27)

packing L1. The column temperature is maintained at 408. The
flow rate is about 1.5 mL per minute. The chromatograph is pro-
grammed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0–35.0 97?80 3?20 linear gradient
35.0–40.0 80 20 isocratic
40.0–40.1

&41.0&1S (USP28)

80?97 20?3 linear gradient

40.1–50.0

&41.0–51.0&1S (USP28)

97 3 re-equilibration

Chromatograph the Resolution solution, and record the peak re-
sponses as directed for Procedure: the relative retention times
are about 1.07 for naratriptan related compound B

&2-[3-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)-1H-indol-

5-yl]ethanesulfonic acid methylamide (naratriptan related

compound B)&1S (USP28)

and 1.0 for naratriptan; and the resolution, R, between naratriptan
and naratriptan related compound B is not less than 1.5.

Procedure—Inject a volume (equivalent to about 5 mg of nara-
triptan hydrochloride) of the Test solution into the chromatograph,
record the chromatogram, and measure the areas for all of the
peaks. Calculate the percentage of each impurity in the portion
of Tablets taken by the formula:

100(ri /F)/[rN + �(ri /F)],

in which F is the relative response factor (see the accompanying
table for values) for each impurity; ri is the peak response for each
impurity; and rN is the naratriptan peak response (see the accompa-
nying table for limits).

Relative retention
time

Relative response
factor (F) Limit (%)

1.07 0.6 0.2
1.26 0.6 0.2
1.33 0.4 0.3
1.44 0.6 0.2
1.62 0.5 0.2

In addition to not exceeding the limits listed in the accompanying
table, not more than 0.2% of any other individual impurity is
found; and not more than 1.5% of total impurities is found.
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Compound Name Relative

Retention Time

Relative Response

Factor (F)

Limit (%)

2-[3-(1-Methyl-1,2,3,6-tetrahydropyridin-4-yl)-1H-indol-

5-yl]ethanesulphonic acid methylamide

About 1.07 0.6 0.2

2,2-Bis-[3-(1-methylpiperidin-4-yl)-1H-indol-5-yl]

ethanesulphonic acid methylamide

About 1.26 0.6 0.2

1-Methyl-4-[5-(2-methylsulphamoyl-ethyl)-1H-indol-

3-yl]-pyridinium chloride

About 1.33 0.4 0.3

2-[3-(1-methylpiperidin-4-yl)-5-(2-methylsulphamoyl-

ethyl)-indol-1-yl]ethanesulphonic acid methylamide

About 1.44 0.6 0.2

4-[1,5-Bis-(2-methylsulphamoyl-ethyl)-1H-indol-3-yl]-1-

methylpyridinium chloride

About 1.62 0.5 0.2

&1S (USP28)

Change to read:

Assay—
0.01M Triethylamine phosphate buffer, Mobile phase, and Reso-

lution solution—Prepare as directed in the Assay under Naratriptan
Hydrochloride.
Standard preparation—Dissolve an accurately weighed quantity

of USP Naratriptan Hydrochloride RS in 0.1N sodium hydroxide
to obtain a solution having a known concentration of about 0.2 mg
per mL. Dilute an accurately measured volume of this solution in
0.01M Triethylamine phosphate buffer to obtain a solution having
a known concentration of about 20 mg per mL.
Assay preparation—Transfer 5 Tablets into an amber 250-mL

volumetric flask, add 30 mL of 0.1N sodium hydroxide, and shake
on a wrist-action shaker for at least 30 minutes. Sonicate for 10
minutes with regular vigorous swirling of the flask. Add about
170 mL of 0.01M Triethylamine phosphate buffer, and mix well.
Allow to cool to room temperature, dilute with 0.01M Triethyla-
mine phosphate buffer to volume, and mix. Centrifuge a portion of
this solution at 3500 rpm for about 10 minutes, and pass through a
suitable filter having a 0.2-mm

&0.45-mm&2S (USP27)

porosity, discarding the first 3 mL of the filtrate.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 224-nm detector and a
4.6-mm 6 15-cm column that contains 3-mm

&5-mm&2S (USP27)

packing L11. The flow rate is about 1.3 mL per minute. Chromato-
graph the Resolution solution, and record the peak responses as di-
rected for Procedure: the relative retention times are about 0.9 for
naratriptan related compound A,

&3-(1-methylpiperidin-4-yl)-1H-indole (naratriptan related

compound A),&1S (USP28)

1.0 for naratriptan, and 1.1 for naratriptan related compound B; and
the resolution, R, between naratriptan related compound A and nar-
atriptan and between naratriptan related compound B and naratrip-

tan is not less than 1.5. Chromatograph the Standard preparation,
record the chromatogram, and measure the peak response as direc-
ted for Procedure: the relative standard deviation for replicate in-
jections is not more than 1.5%.
Procedure—Separately inject equal volumes (equivalent to

about 1 mg of naratriptan hydrochloride) of the Standard prepara-
tion and the Assay preparation into the chromatograph, record the
chromatograms, and measure the responses for the major peaks.
Calculate the quantity, in mg, of naratriptan (C17H25N3O2S) in the
portion of Tablets taken by the formula:

(335.47/371.93)100(C/D)(rU / rS),

in which 335.47 and 371.93 are the molecular weights of naratrip-
tan and naratriptan hydrochloride, respectively; C is the concentra-
tion, in mg per mL, of USP Naratriptan Hydrochloride RS in the
Standard preparation; D is the concentration, in mg per mL, of
naratriptan in the Assay preparation, based upon the labeled quan-
tity of naratriptan in the portion of Tablets taken and the extent of
dilution; and rU and rS are the peak responses obtained from the
Assay preparation and the Standard preparation, respectively.

BRIEFING

Nifedipine Extended-Release Tablets, USP 27 page 1321 and
page 1542 of PF 29(5) [Sept.–Oct. 2003]. It is proposed to revise
Drug release Test 1 to clarify the instructions for performing the
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test. It is also proposed to specify the volume of the Medium to be
used in Phase 1 of Drug release Test 3. In addition, minor editorial
style changes have been made.

(BPC: M. Marques) RTS—41015-1

Change to read:

Drug release h724i—
Test 1: If the product complies with this test, the labeling in-

dicates that it meets USP Drug Release Test 1.
Medium: water; 50 mL.
Apparatus 7:

&15 to 30 cycles per minute.&1S (USP28)

Do not use the reciprocating disk, but use a 25-cm plexiglas rod,
the perimeter of the Tablets being affixed to the rod with a water-
insoluble glue. The solution containers are 25-mm test tubes, 150
to 200 mm in length, and the water bath is maintained at 37+ 0.58.

&At the end of each specified test interval, the systems are

transferred to the next row of new test tubes containing 50

mL of fresh Medium.&1S (USP28)

Times: 4, 12, and 24 hours.

&8, 12, 16, 20, and 24 hours.&1S (USP28)

Diluting solution 1: a mixture of methanol and acetonitrile
(1 : 1).
Diluting solution 2: a mixture ofDiluting solution 1 and water

(1 : 1).

&Diluting solution: a mixture of methanol and water

(1 : 1).&1S (USP28)

Standard solutions—Transfer about 50 mg of USP Nifedipine
RS, accurately weighed, to a 100-mL volumetric flask, dissolve
in 50 mL of Diluting solution 1,

&methanol,&1S (USP28)

dilute with water to volume, and mix to obtain a Standard stock
solution. Quantitatively dilute this Standard stock solution with Di-
luting solution 2 to obtain solutions having known concentrations
of 0.01 mg per mL, 0.05 mg per mL, and 0.20 mg per mL that are
used at 4 hours, 12 hours, and 24 hours, respectively.

&Diluting solution to obtain solutions having suitable

known concentrations.

Test solution—Use portions of the solution under test,

passed through a 0.4-mm filter, suitably diluted with metha-

nol, and stepwise, if necessary, with Diluting solution to ob-

tain a final mixture consisting of equal parts of methanol and

water.&1S (USP28)

Procedure—[NOTE—For the 4-hour time period, filter, determine
the absorbance at 456 nm, and use this determination to correct for
excipient interference at the other time periods.] Determine the
amount of C17H18N2O6 released at each 4-hour interval by employ-
ing UV absorption at the wavelength of maximum absorbance at
about 338 nm, in 0.5-cm cells. Use test solutions that are suitably
diluted, if necessary, with Diluting solution 1 and water to obtain a
final mixture of water, methanol, and acetonitrile (2 : 1 : 1) in com-
parison with the appropriate Standard solution, using Diluting
solution 2 as the blank.

&Determine the amount of C17H18N2O6 released in the Test

solution at each 4-hour interval by employing UV absorp-

tion at the wavelength of maximum absorbance at about

338 nm, in 0.5-cm cells. [NOTE—For the 4-hour time period,

determine the absorbance at 456 nm, and use this determi-

nation to correct for excipient interference.]&1S (USP28)

Tolerances—The cumulative percentages of the labeled amount
of nifedipine (C17H18N2O6), released in vivo and dissolved at the
times specified, conform to Acceptance Table 1.

Time (hours) Amount dissolved

4 between 5% and 17%
12 between 43% and 80%
24 not less than 80%

&

Time (hours) Amount dissolved*

4 between 5% and 17%

8 —

12 between 43% and 80%

16 —

20 —

24 not less than 80%

* The amount dissolved is expressed in terms of the labeled tablet strength
rather than in terms of the labeled total contents.&1S (USP28)

Test 2: If the product complies with this test, the labeling in-
dicates that it meets USP Drug Release Test 2.

Buffer concentrate—Transfer 330.9 g of dibasic sodium phos-
phate and 38 g of citric acid to a 1-L volumetric flask, add water
to dissolve, add 10 mL of phosphoric acid, dilute with water to vol-
ume, and mix.

Medium—Mix 125.0 mL of Buffer concentrate and 1 L of 10%
sodium lauryl sulfate solution, and dilute to 10 L. Adjust if neces-
sary to a pH of 6.8; 900 mL.

Apparatus 2: 50 rpm,

&with sinkers (see Figure 1).&2S (USP27)
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Fig. 1 (printed with permission of the Japanese Pharmacopoeia)

Times: 3, 6, and 12 hours.
Determine the amount of nifedipine (C17H18N2O6) dissolved by

employing the following method.
Mobile phase—Prepare a filtered and degassed mixture of ace-

tonitrile and water (70 : 30). Make adjustments if necessary (see
System Suitability under Chromatography h621i).
Standard solution—Dissolve an accurately weighed quantity of

USP Nifedipine RS in methanol to obtain a solution having a
known concentration of about 1.11 mg per mL. Dilute quantita-
tively and stepwise with Medium to obtain a solution having a
known concentration of 0.1 mg per mL.
Chromatographic system—The liquid chromatograph is

equipped with a 350-nm detector and a 4.0-mm 6 125-mm col-
umn that contains 3-mm packing L1. The flow rate is about 1.5
mL per minute. The column is maintained at about 408. Chro-
matograph the Standard solution, and record the peak responses
as directed for Procedure: the column efficiency is not less than
2000 theoretical plates; the tailing factor is not more than 1.5;
and the relative standard deviation for replicate injections is not
more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

filtered portions of the Standard solution and the solution under
test into the chromatograph, record the chromatograms, and mea-
sure the responses for the major peaks. Determine the amount of
nifedipine (C17H18N2O6) dissolved.
Tolerances—The percentages of the labeled amount of nifedi-

pine (C17H18N2O6) released in vivo and dissolved at the times spe-
cified conform to Acceptance Table 1.

Time (hours) Amount dissolved

3 between 10% and 30%
6 between 40% and 65%
12 not less than 80%

Test 3: If the product complies with this test, the labeling in-
dicates that it meets USP Drug Release Test 3.

FOR TABLETS LABELED TO CONTAIN 30MG OF NIFEDIPINE—

Phase 1:
Medium: 0.05M phosphate buffer, pH 7.5;

&900 mL.&1S (USP28)

Apparatus 2: 100 rpm.
Time: 1 hour.
Standard solution—Prepare a solution in Medium having an ac-

curately known concentration of about 0.034 mg of USP Nifedi-
pine RS per mL. If necessary, a volume of methanol, not
exceeding 10% of the final volume, can be used to help solubilize
nifedipine.
Procedure—[NOTE—After the run, take the Tablet out of the dis-

solution vessel, adapt a sinker to it, and transfer the Tablet with the
sinker to the dissolution vessel containing the Medium for Phase

2.] Determine the amount of C17H18N2O6 released in Phase 1 from
UV absorbances at the wavelength of maximum absorbance at
about 238 nm using filtered portions of the solution under test,
in comparison with the Standard solution, using the Medium as
the blank.
Phase 2:
Medium: 0.5% sodium lauryl sulfate in simulated gastric fluid

without enzyme, pH 1.2; 900 mL.
Apparatus 2: 100 rpm.
Times: 1, 4, 8, and 12 hours.
Standard solution—Prepare a solution in Medium having an ac-

curately known concentration of about 0.034 mg of USP Nifedi-
pine RS per mL. If necessary, a volume of methanol, not
exceeding 10% of the final volume, can be used to help solubilize
nifedipine.
Procedure—Determine the amount of C17H18N2O6 released in

Phase 2 from UV absorbances at the wavelength of maximum ab-
sorbance at about 238 nm using filtered portions of the solution
under test, in comparison with the Standard solution, using Me-
dium as the blank.
Tolerances—The cumulative percentages of the labeled amount

of nifedipine (C17H18N2O6), released in vivo and dissolved at the
times specified, conform to Acceptance Table 1.

Time (hours) Amount dissolved*

1 not more than 30%
4 between 30% and 55%
8 not less than 60%
12 not less than 80%

* For each dosage unit, add the amount dissolved in phosphate buffer, pH
7.5 from Phase 1 to the amount dissolved at each time point in Phase 2.

FOR TABLETS LABELED TO CONTAIN 60 MG OF NIFEDIPINE—
Phase 1:
Medium: 0.05M phosphate buffer, pH 7.5;

&900 mL.&1S (USP28)

Apparatus 2: 100 rpm.
Time: 25 minutes.
Standard solution—Prepare a solution in Medium having an ac-

curately known concentration of about 0.067 mg of USP Nifedi-
pine RS per mL. If necessary, a volume of methanol, not
exceeding 10% of the final volume, can be used to help solubilize
nifedipine.
Procedure—[NOTE—After the run, take the Tablet out of the dis-

solution vessel, adapt a sinker to it, and transfer the Tablet with the
sinker to the dissolution vessel containing the Medium for Phase
2.] Determine the amount of C17H18N2O6 released in Phase 1 from
UV absorbances at the wavelength of maximum absorbance at
about 238 nm using filtered portions of the solution under test,
in comparison with the Standard solution, using the Medium as
the blank.
Phase 2:
Medium: 0.5% sodium lauryl sulfate in simulated gastric fluid

without enzyme, pH 1.2; 900 mL.
Apparatus 2: 100 rpm.
Times: 1, 4, 8, and 12 hours.
Standard solution—Prepare a solution in Medium having an ac-

curately known concentration of about 0.067 mg of USP Nifedi-
pine RS per mL. If necessary, a volume of methanol, not
exceeding 10% of the final volume, can be used to help solubilize
nifedipine.
Procedure—Determine the amount of C17H18N2O6 released in

Phase 2 from UV absorbances at the wavelength of maximum ab-
sorbance at about 238 nm using filtered portions of the solution
under test, in comparison with the Standard solution, using Me-
dium as the blank.
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Tolerances—The cumulative percentages of the labeled amount
of nifedipine (C17H18N2O6), released in vivo and dissolved at the
times specified, conform to Acceptance Table 1.

Time (hours) Amount dissolved*

1 not more than 30%
4 between 40% and 70%
8 not less than 70%
12 not less than 80%

* For each dosage unit, add the amount dissolved in phosphate buffer, pH
7.5 from Phase 1 to the amount dissolved at each time point in Phase 2.

Test 4: If the product complies with this test, the labeling in-
dicates that the product meets USP Drug Release Test 4.
Medium: 0.5% sodium lauryl sulfate in simulated gastric fluid

without enzyme, pH 1.2; 900 mL.
Apparatus 2: 100 rpm.
Times: 1, 4, and 12 hours.
Standard solution—Prepare a solution in Medium having an ac-

curately known concentration of about 0.067 mg of USP Nifedi-
pine RS per mL for Tablets labeled to contain 60 mg, and of
about 0.034 mg of USP Nifedipine RS per mL for Tablets labeled
to contain 30 mg. If necessary, a volume of methanol, not exceed-
ing 10% of the final volume, can be used to help solubilize nifedi-
pine.
Procedure—Determine the amount of C17H18N2O6 released from

UV absorbances at the wavelength of maximum absorbance at
about 238 nm using filtered portions of the solution under test,
in comparison with the Standard solution, using the Medium as
the blank.
Tolerances—The cumulative percentages of the labeled amount

of nifedipine (C17H18N2O6), released at the times specified, conform
to Acceptance Table 1.

FOR TABLETS LABELED TO CONTAIN 30 MG OF NIFEDIPINE

Time (hours) Amount dissolved

1 between 12% and 35%
4 between 44% and 67%
12 not less than 80%

FOR TABLETS LABELED TO CONTAIN 60 MG OF NIFEDIPINE

Time (hours) Amount dissolved

1 between 10% and 30%
4 between 40% and 63%
12 not less than 80%

BRIEFING

Nitroglycerin Tablets, USP 27 page 1330; Nitroglycerin Sub-
lingual Tablets. A revision is proposed by the Expert Committee
on Nomenclature and Labeling to change the title of this mono-
graph to Nitroglycerin Sublingual Tablets. The title that is pro-

po s ed i s i n t h e g en e r a l f o rm [DRUG] [ROUTE OF
ADMINISTRATION][DOSAGE FORM] to indicate by the title
that the tablets are intended for sublingual use. The Expert Com-
mittee on Nomenclature and Labeling considers that the term
‘‘Sublingual’’ appearing prominently in the product name will
represent a significant improvement in that the consumer will be
provided with the assurance that, along with the labeling statement
indicating that the tablets are for sublingual use, the product will be
used properly to achieve the benefit of the medication.

The revisions are proposed for publication in the First Supple-
ment to USP 28–NF 23, which is to become official April 1, 2005,
but with October 1, 2006, designated as the official date for the
name change. The eighteen-month postponement of the official
date for the name change would be intended to allow for product
label changes to be made and for health practitioners and consu-
mers to become familiar with the revised terminology.

(NL: C. Barnstein) RTS—41140-1

Nitroglycerin Tablets
(Current title—not to change until October 1, 2006)
Monograph title change—to become official October 1, 2006
(see Official Title Changes on the first page of In-Process Revi-
sion):
See Nitroglycerin Sublingual Tablets

BRIEFING

Nitroglycerin Sublingual Tablets—See briefing under Nitro-
glycerin Tablets.

(NL: C. Barnstein) RTS—41140-1

Add the following:

&Nitroglycerin Sublingual Tablets

(Monograph under this new title—to become official October 1,
2006)
(Current monograph title is Nitroglycerin Tablets)
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» Nitroglycerin Sublingual Tablets contain not

less than 90.0 percent and not more than 115.0

percent of the labeled amount of nitroglycerin

(C3H5N3O9).

Packaging and storage—Preserve in tight containers, pref-

erably of glass, at controlled room temperature. Each con-

tainer holds not more than 100 Sublingual Tablets.

Labeling—The labeling indicates that the Sublingual Tab-

lets are for sublingual use, and the label directs that the Sub-

lingual Tablets be dispensed in the original, unopened con-

tainer, labeled with the following statement directed to the

patient. ‘‘Warning: To prevent loss of potency, keep these

tablets in the original container or in a supplemental nitro-

glycerin container specifically labeled as being suitable for

Nitroglycerin Sublingual Tablets. Close tightly immediately

after each use.’’

USP Reference standards h11i—USP Diluted Nitroglycer-

in RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Transfer an amount of finely powdered

Sublingual Tablets, equivalent to about 1 mg of nitroglycer-

in, to a glass-stoppered vessel, add 1 mL of acetone, shake

by mechanical means for 30 minutes, and filter.

Standard solution: 1 mg per mL, in acetone.

Developing solvent system: a mixture of toluene, ethyl

acetate, and glacial acetic acid (16 : 4 : 1).

Procedure—Proceed as directed in the chapter. Spray with

a solution of diphenylamine in methanol (1 in 100), and ir-

radiate the plate with short- and long-wavelength UV light

for about 10 minutes.

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Disintegration h701i: 2 minutes, determined as set forth

for Sublingual Tablets.

Uniformity of dosage units h905i: meet the require-

ments.

PROCEDURE FOR CONTENT UNIFORMITY—

Mobile phase, Standard preparation, and Chromato-

graphic system—Proceed as directed in the Assay under Di-

luted Nitroglycerin.

Test preparation—Transfer 1 Sublingual Tablet to a suit-

able container, and dissolve in and dilute withMobile phase

to obtain a solution containing about 0.075 mg of nitrogly-

cerin per mL.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Test preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of nitroglycerin (C3H5N3O9) in the portion

of Sublingual Tablets taken by the formula:

VC(rU / rS),

in which V is the volume, in mL, of Mobile phase used to

prepare the Test preparation; C is the concentration, in mg

per mL, of USP Diluted Nitroglycerin RS in the Standard

preparation; and rU and rS are the peak responses for nitro-

glycerin obtained from the Test preparation and the Stan-

dard preparation, respectively. The content of each of the

10 Sublingual Tablets is within the range of 75.0% and

135.0% of the labeled claim. If the content of not more than

1 Sublingual Tablet is outside the range of 75.0% and
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135.0% and if the content of none of the Sublingual Tablets

is outside the range of 60.0% and 150.0%, test 20 additional

units. The requirements are met if the content of each of the

additional 20 units falls within the range of 75.0% and

135.0% of the labeled claim.

Assay—

Mobile phase, Standard preparation, and Chromato-

graphic system—Prepare as directed in the Assay under Di-

luted Nitroglycerin.

Assay preparation—Dissolve not fewer than 20 Sublin-

gual Tablets in Mobile phase, and dilute quantitatively,

and stepwise if necessary, with Mobile phase to obtain a

solution containing about 0.075 mg per mL of nitroglycerin.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of nitroglycerin (C3H5N3O9) per Sublingual

Tablet taken by the formula:

100 / (TDC)(rU / rS),

in which T is the number of Sublingual Tablets taken; D is

the dilution factor of the Assay preparation; C is the concen-

tration, in mg per mL, of USP Diluted Nitroglycerin RS in

the Standard preparation; and rU and rS are the peak re-

sponses for nitroglycerin obtained from the Assay prepara-

tion and the Standard preparation, respectively.&1S (USP28)

(Official October 1, 2006)

BRIEFING

Ofloxacin, USP 27 page 1355 and page 1940 of PF 29(6)
[Nov.–Dec. 2003]. On the basis of new information and supporting
data received, it is proposed to specify the HPLC column tempera-
ture and to modify the precision of the procedure in the test for
Related compounds.

(PA7b: B. Davani) RTS—40955-1

Change to read:

Packaging and storage—Preserve in well-closed containers, pro-
tected from light.

&Store at 258, excursions permitted between 158 and

308.&2S (USP27)

Add the following:

~

Labeling—Where it is intended for use in preparing inject-

able dosage forms or other sterile dosage forms, the label

states that it is sterile or must be subjected to further proces-

sing during the preparation of injectable dosage forms.~USP28

Change to read:

USP Reference standards h11i—USP Ofloxacin RS.

&USP Ofloxacin Related Compound A RS.&1S (USP28)

Delete the following:

&Chromatographic purity—

Mobile phase—Dissolve 27.2 g of monobasic potassium phos-
phate in 1000 mL of water, adjust with phosphoric acid to a pH
of 2.4, and mix. Prepare a filtered and degassed mixture of this
solution and acetonitrile (90 : 10). Make adjustments if necessary
(see System Suitability under Chromatography h621i).

System suitability standard solution—Dissolve an accurately
weighed quantity of USP Ofloxacin RS in methanol to obtain a
solution having a known concentration of about 1.0 mg per mL.

Test solution—Quantitatively dissolve an accurately weighed
quantity of Ofloxacin in methanol to obtain a solution containing
about 1.0 mg per mL.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 294-nm detector and a
4.6-mm 6 10-cm column that contains packing L1. The flow rate
is about 2 mL per minute. Chromatograph the System suitability
standard solution, and record the peak responses as directed for
Procedure: the column efficiency, determined from the ofloxacin
peak, is not less than 1400 theoretical plates when calculated by
the formula:

5.545(tr /Wh/2)
2,

and the relative standard deviation for replicate injections is not
more than 2.0%.
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Procedure—Inject a volume (about 10 mL) of the Test solution
into the chromatograph, record the chromatogram for a period of
time that is 2.5 times the retention time of the main ofloxacin peak,
and measure the areas for all the peaks, except to disregard the sol-
vent peak. Calculate the percentage of desfluoroofloxacin in the
portion of Ofloxacin taken by the formula:

100(1.13rd / rt),

in which 1.13 is the response factor of desfluoroofloxacin relative
to that of ofloxacin; rd is the area for the desfluoroofloxacin peak, if
present, at a retention time of about 0.56 relative to that of oflox-
acin; and rt is the total area of the peaks, except for the solvent
peak: not more than 0.2% is found. Calculate the percentage of
each other impurity with an area greater than that of the ofloxacin
peak in the chromatogram of the System suitability standard solu-
tion obtained under Chromatographic system, by the formula:

100(ri / rt),

in which ri is the peak area for an individual impurity; and rt is the
total area of the peaks in the chromatogram obtained from the Test
solution, except for the solvent peak: not more than 0.3% of any
individual impurity is found; and the sum of all impurities found is
not more than 0.5%.&1S (USP28)

Add the following:

&Related compounds—

Diluent—Prepare a mixture of water and acetonitrile

(6 : 1).

Mobile phase—Dissolve 4.0 g of ammonium acetate and

7.0 g of sodium perchlorate in 1300 mL of water, adjust with

phosphoric acid to a pH of 2.2, and mix. Prepare a filtered

and degassed mixture of this solution and 240 mL of aceto-

nitrile. Make adjustments if necessary (see System Suitabil-

ity under Chromatography h621i).

System suitability solution—Transfer 10.0 mg of USP

Ofloxacin Related Compound A RS and 10.0 mg of USP

Ofloxacin RS to a 100-mL volumetric flask, dissolve in

and dilute with Diluent to volume, and mix. Dilute 10.0

mL of this solution with Diluent to 50.0 mL. Dilute 1.0

mL of this solution with Diluent to 50.0 mL.

Standard solution—Quantitatively dissolve an accurately

weighed quantity of USP Ofloxacin RS in Diluent to obtain

a solution that contains 0.0004 mg per mL of ofloxacin.

Test solution—Quantitatively dissolve an accurately

weighed quantity of Ofloxacin in Diluent to obtain a solu-

tion containing about 0.2 mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 294-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L1. The column temperature is maintained at 458. The flow

rate is about 0.5 mL per minute. Chromatograph the System

suitability solution, and record the peak responses as direct-

ed for Procedure: the resolution between ofloxacin and

ofloxacin related compound A is not less than 2.0; and the

relative standard deviation for replicate injections is not

more than 5.0%. 3.0%.

Procedure—Inject equal volumes (about 10 mL) of the

Test solution and the Standard solution into the chromato-

graph, record the chromatogram for a period of time that is

about 2.5 times the retention time of the ofloxacin peak, and

measure the areas for all of the peaks except the solvent

peak. Calculate the percentage of each impurity with an area

greater than 0.1 times the average area of the ofloxacin peak

obtained from the Standard solution by the formula:

100(C/CT)(ri / rS),

in which C is the concentration, in mg per mL, of USP

Ofloxacin RS in the Standard solution; CT is the concentra-

tion, in mg per mL, of ofloxacin in the Test solution; ri is the

peak area for an individual impurity; and rS is the average

area of the ofloxacin peak obtained from the Standard solu-

tion: not more than 0.3% of any individual impurity is

found; and the sum of all impurities found is not more than

0.5%.&1S (USP28)

Add the following:

~

Other requirements—Where the label states that Ofloxa-

cin is sterile, it meets the requirements under Sterility Tests

h71i.~USP28
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BRIEFING

Oxybutynin Chloride Extended-Release Tablets, page 525 of
PF 30(2) [Mar.–Apr. 2004]. It is proposed to add a test for Drug
release to this new monograph. In addition, minor editorial style
changes have been made.

(BPC: M. Marques; PA4: E. Gonikberg) RTS—40034-1

Add the following:

&Oxybutynin Chloride Extended-
Release Tablets

» Oxybutynin Chloride Extended-Release Tablets

contain not less than 90.0 percent and not more

than 110.0 percent of the labeled amount of oxy-

butynin chloride (C22H31NO3 �HCl).

Packaging and storage—Preserve in tight containers.

Store at 258, excursions permitted between 158 and 308.

USP Reference standards h11i—USP Oxybutynin Chlo-

ride RS. USP Oxybutynin Related Compound A RS.

Identification—

A: Infrared Absorption h197i—

Test specimen—Add a quantity of finely powdered Tab-

lets, equivalent to about 15 mg of oxybutynin chloride, to

5 mL of water per Tablet. Mix for 1 minute. Adjust with

0.1N sodium hydroxide to a pH between 7 and 8. Extract

the solution twice with 10 mL of ether. Combine and

evaporate the ether extract, and dry under vacuum over

silica gel for at least 30 minutes. Redissolve the dried resi-

due in a small amount of acetone, transfer the solution to an

IR salt plate, and evaporate to cast a thin film.

Standard specimen—Dissolve 15 mg of USP Oxybutynin

Chloride RS in 5 mL of water. Proceed as directed for the

Test specimen, beginning with ‘‘Adjust with’’.

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Drug release h724i—

Medium: simulated gastric fluid without enzymes; 50

mL.

Apparatus 7: 30 cycles per minute; 2 to 3 cm ampli-

tude.

Times: 4, 10, and 24 hours.

Determine the amount of C22H31NO3 �HCl dissolved by

employing the following method.

0.035M Phosphate buffer, pH 2.2—Dissolve about 4.83 g

of monobasic sodium phosphate in 1000 mL of water, add

2.3 mL of triethylamine, and adjust with phosphoric acid to

a pH of 2.2+ 0.2.

Acidified water—To 1 L of water add phosphoric acid

dropwise to a pH of 3.5, and mix well.

Standard stock solutions—Dissolve accurately weighed

quantities of USP Oxybutynin RS in acetonitrile, and dilute

quantitatively, and stepwise if necessary, with acetonitrile to

obtain solutions having known concentrations of about 250,

300, and 350 mg per mL.

Standard solutions—Prepare a series of dilutions of the

Standard stock solutions in acidified water having final con-

centrations similar to those expected in the Test solution.

Test solution—Use portions of the solution under test. If

the solution is cloudy, centrifuge at 2000 rpm for 10 min-

utes, and use the supernatant.
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Mobile phase—Prepare a suitable filtered and degassed

mixture of 0.035M Phosphate buffer, pH 2.2 and acetoni-

trile (65 : 35). Make adjustments if necessary (see System

Suitability under Chromatography h621i).

System suitability solution—Use a medium range stan-

dard solution of USP Oxybutynin Chloride RS.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 4.6-mm 6 5-cm column that contains packing

L11. The flow rate is about 1.5 mL per minute. The column

temperature is maintained at about 358. Chromatograph the

System suitability solution, and record the chromatogram as

directed for Procedure: the tailing factor is greater than 0.5

and less than 2.5; and the relative standard deviation for rep-

licate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solutions and the Test solution into

the chromatograph, record the chromatograms, and measure

the peak responses. Construct a calibration curve by plotting

the peak response versus concentration of the Standard so-

lutions. A weighing factor, 1/x, is applied to the regression

line of the calibration curve to enhance the accuracy of the

low standard concentrations. Determine the amount of

C22H31NO3 �HCl dissolved in each interval from a linear re-

gression analysis of the calibration curve.

Tolerances—The percentages of the labeled amount of

C22H31NO3 �HCl dissolved at the times specified conform

to Acceptance Table 1.

Time (hours) Amount dissolved

4 not more than 20%

10 between 34.5% and 59.5%

24 not less than 80%

Uniformity of dosage units h905i: meet the require-

ments.

Related compounds—

Mobile phase, Diluent, Preparation medium, Impurity

stock solution, and System suitability solution—Proceed as

directed in the Assay.

Impurity standard solution—Dilute the Impurity stock

solution with Diluent to obtain a solution having a known

concentration of about 1 mg of phenylcyclohexylglycolic

acid (oxybutynin related compound A) per mL.

Test solution— Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L11. The flow rate is about 1.5 mL per minute. Chromato-

graph the Impurity standard solution, and record the peak

responses as directed for Procedure: the tailing factor is

greater than 0.75 and not more than 2.5 for the phenylcyclo-

hexylglycolic acid peak. Chromatograph the System suit-

ability solution, and record the peak responses as directed

for Procedure: the relative retention times are about 1.0

for oxybutynin and about 1.6 for phenylcyclohexylglycolic

acid; the resolution, R, between oxybutynin and phenylcy-

clohexylglycolic acid is not less than 1.5; and the relative

standard deviation of peak area responses for six replicate

injections of System suitability solution is not more than

3% for each compound.

Procedure—Separately inject equal volumes (about 50

mL) of the Impurity standard solution and the Test solution

into the chromatograph, record the chromatograms, and

measure the peak responses. Calculate the percentage of

each impurity in the portion of Tablets taken by the formula:

C(rU / rS),

in which C is the concentration, in mg per mL, of phenylcy-

clohexylglycolic acid in the Impurity standard solution; and

rU and rS are the peak responses for each impurity obtained
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from the Test solution and the Impurity standard solution,

respectively. Disregard any peak less than 0.1%: not more

than 1% of phenylcyclohexylglycolic acid is found, and

not more than 2% of total impurities is found.

Assay—

Mobile phase—Prepare a mixture of water, acetonitrile,

and triethylamine (65 : 35 : 0.15). Adjust with phosphoric

acid to a pH of 3.9, degas, and filter.

Diluent—Use water adjusted with phosphoric acid to a pH

of 3.5.

Preparation medium—Prepare a solution of methanol and

acetonitrile (1 : 1).

Impurity stock solution—Dissolve an accurately weighed

quantity of USP Oxybutynin Related Compound A RS in

acetonitrile to obtain a solution having a known concentra-

tion of about 0.11 mg of phenylcyclohexylglycolic acid per

mL. [NOTE—Oxybutynin related compound A is phenylcy-

clohexylglycolic acid.]

Standard stock preparation—Dissolve an accurately

weighed quantity of USP Oxybutynin Chloride RS in

acetonitrile to obtain a solution having a known concentra-

tion of about 0.37 mg per mL.

System suitability solution—Transfer 10 mL of the Stan-

dard stock preparation and 1 mL of the Impurity stock solu-

tion into a 100-mL volumetric flask, dilute with Diluent to

volume, and mix.

Standard preparation—Dilute the Standard stock prep-

aration with Diluent to obtain a solution having a known

concentration of about 0.1 mg per mL.

Assay preparation—

FOR TABLETS THAT CONTAIN 5MG OF OXYBUTYNIN CHLO-

RIDE—Place 10 Tablets in a 500-mL volumetric flask, add

150 mL of Preparation medium, and stir overnight or until

dissolved. Dilute with Diluent to volume. Mix thoroughly,

centrifuge, and use the clear supernatant.

FOR TABLETS THAT CONTAIN 10MG OF OXYBUTYNIN CHLO-

RIDE OR MORE—Place 10 Tablets in a 1000-mL volumetric

flask, add 300 mL of Preparation medium, and stir over-

night or until dissolved. Dilute with Diluent to volume. If

necessary, make a further dilution with Diluent to obtain a

solution having a final concentration equivalent to 0.1 mg

per mL of oxybutynin chloride. Mix thoroughly, centrifuge,

and use the clear supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L11. The flow rate is about 1.5 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the tailing factor is greater than

0.75 and not more than 2.5. Chromatograph the System suit-

ability solution, and record the peak responses as directed

for Procedure: the relative retention times are about 1.0

for oxybutynin and about 1.6 for phenylcyclohexylglycolic

acid; the resolution, R, between oxybutynin and phenylcy-

clohexylglycolic acid is not less than 1.5; and the relative

standard deviation of peak area responses for six replicate

injections of System suitability solution is not more than

3% for each compound.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of oxybutynin chloride (C22H31NO3 �HCl)

in the portion of Tablets taken by the formula:

CVD(rU / rS),
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in which C is the concentration, in mg per mL, of oxybuty-

nin chloride in the Standard preparation; V is the volume, in

mL, of the Assay preparation; D is the dilution factor; and rU

and rS are the peak responses obtained from the Assay prep-

aration and the Standard preparation, respectively.&1S (USP28)

BRIEFING

Paclitaxel, USP 27 page 1394 and page 1947 of PF 29(6)
[Nov.–Dec. 2003]. It is proposed to revise the test for Related com-
pounds to add two new impurities under Test 1, paclitaxel C and N-
methylpaclitaxel C, at limits of not more than 0.1% each, and to
add Test 3 for materials produced by fermentation. Materials meet-
ing this specification will require labeling to indicate it meets the
requirements for USP Related compounds Test 3, which will also
require a new reference standard, USP Paclitaxel Related Com-
pound C. Thus it is also proposed to revise theUSP Reference stan-
dards section to add USP Paclitaxel Related Compound C. The
liquid chromatographic procedure described in Test 3 is based on
analyses performed with a YMC brand of L1 column. The pro-
posed revision published in PF 29(6) under Test 1 to increase the
combined limits of celphalomannine and 2’’,3’’-dihydrocephalo-
mannine from 0.5% to 0.8% is being canceled.

(PA6: L. Evans) RTS—39513-2; 39513-4; 39513-5; 41147-1

Change to read:

Packaging and storage—Preserve in tight, light-resistant con-
tainers, and store between 208 and 258.

&at controlled room temperature.&2S (USP27)

Change to read:

USP Reference standards h11i—USP Endotoxin RS. USP Pacli-
taxel RS. USP Paclitaxel Related Compound A RS. USP Paclitaxel
Related Compound B RS.

&USP Paclitaxel Related Compound C RS.&1S (USP28)

Change to read:

Related compounds—

TEST 1 (for material labeled as isolated from natural sources)—If
the material complies with this test, the labeling indicates that it
meets USP Related compounds Test 1.
Diluent—Prepare as directed in the Assay.
Solution A—Prepare filtered and degassed acetonitrile.
Solution B—Prepare filtered and degassed water.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
System suitability solution—Dissolve accurately weighed quan-

tities of USP Paclitaxel Related Compound A RS and USP Pacli-
taxel Related Compound B RS in methanol to obtain a solution

having known concentrations of about 10 mg of each per mL.
Transfer 5.0 mL of this solution to a 50-mL volumetric flask, dilute
with Diluent to volume, and mix.
Standard solution—Dissolve, with the aid of sonication, an ac-

curately weighed quantity of USP Paclitaxel RS in Diluent, and
dilute quantitatively, and stepwise if necessary, with Diluent to ob-
tain a solution having a known concentration of about 5 mg per mL.
Test solution—Use the Assay preparation.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 227-nm detector and a
4.6-mm 6 25-cm column that contains 5-mm packing L43. The
flow rate is about 2.6 mL per minute. The column temperature is
maintained at 308. The chromatograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0–35 35 65 isocratic
35–60 35?80 65?20 linear gradient
60–70 80?35 20?65 linear gradient
70–80 35 65 isocratic

Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure: the relative retention times are
about 0.78 for paclitaxel related compound A and 0.86 for pacli-
taxel related compound B (relative to the retention time for pacli-
taxel obtained from the Test solution); and the resolution, R,
between paclitaxel related compound A and paclitaxel related com-
pound B is not less than 1.0. Chromatograph the Standard solution,
and record the peak responses as directed for Procedure: the rela-
tive standard deviation for replicate injections is not more than
2.0%.
Procedure—Inject a volume (about 15 mL) of the Test solution

into the chromatograph, record the chromatogram, and measure the
areas for the major peaks. Calculate the percentage of each impu-
rity in the portion of Paclitaxel taken by the formula:

100F(ri / rU),

in which F is the relative response factor for each impurity peak
(see Table 1 for values); ri is the peak area for each individual im-
purity; and rU is the peak area for paclitaxel. In addition to not ex-
ceeding the limits for paclitaxel related impurities in Table 1, not
more than 0.1% of any other single impurity is found; and not more
than 2.0% of total impurities is found.

Table 1

Name

Relative
Reten-
tion
Time

Relative
Re-

sponse
Factor
(F) Limit (%)

Baccatin III 0.24 1.29 0.2
10-Deacetylpaclitaxel 0.53 1.00 0.5
7-Xylosylpaclitaxel 0.57 1.00 0.2
Cephalomannine (pac-
litaxel related
compound A)

0.78 1.26 a1
1

2’’,3’’-Dihydrocephalo-
mannine

0.78 1.26 a2
1

10-Deacetyl-7-epipacli-
taxel (paclitaxel re-
lated compound B)

0.86 1.00 0.5

Benzyl analog3

&(paclitaxel related

compound C)&1S (USP28)

1.10 1.00 b1
2
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Table 1 (Continued)

Name

Relative
Reten-
tion
Time

Relative
Re-

sponse
Factor
(F) Limit (%)

3’’,4’’-Dehydropac-
litaxel C

1.10 1.00 b2
2

&Paclitaxel C 1.27 1.67 0.1&1S (USP28)

7-Epicephalomannine 1.40 1.00 0.3
7-Epipaclitaxel 1.85 1.00 0.5

&N-Methylpaclitaxel C 2.36 1.67 0.1&1S (USP28)

1 Resolution may be incomplete for these peaks depending upon the relative
amounts present; the sum of a1 and a2 is not more than 0.5%.
2 Resolution may be incomplete for these peaks depending upon the rela-
tive amounts present; the sum of b1 and b2 is not more than 0.5%.
3 The following chemical name is assigned to the related compound, benzyl
analog: Baccatin III 13-ester with (2R,3S)-2-hydroxy-3-phenyl-3-(2-phe-
nylacetylamino)propanoic acid.

TEST 2 (for material labeled as produced by a semi-synthetic pro-
cess)—If the material complies with this test, the labeling indicates
that it meets USP Related compounds Test 2.
Diluent—Use acetonitrile.
Solution A—Use a filtered and degassed mixture of water and

acetonitrile (3 : 2).
Solution B—Use filtered and degassed acetonitrile.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
System suitability solution—Dissolve accurately weighed quan-

tities of USP Paclitaxel RS and USP Paclitaxel Related Compound
B RS in Diluent, using shaking and sonication if necessary, to ob-
tain a solution having known concentrations of about 0.96 mg and
0.008 mg per mL, respectively.
Test solution—Transfer about 10 mg of Paclitaxel, accurately

weighed, to a 10-mL volumetric flask, dissolve in and dilute with
Diluent to volume, using shaking and sonication if necessary, and
mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 227-nm detector and a
4.6-mm 6 15-cm column that contains 3-mm packing L1. The
flow rate is about 1.2 mL per minute. The column temperature is
maintained at 358. The chromatograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0–20 100 0 isocratic
20–60 100?10 0?90 linear gradient
60–62 10?100 90?0 linear gradient
62–70 100 0 isocratic

Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure: the relative retention times are
about 0.94 for paclitaxel related compound B and 1.0 for paclitax-
el; the resolution, R, between paclitaxel related compound B and
paclitaxel is not less than 1.2; and the relative standard deviation
for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 15 mL) of
the Diluent and the Test solution into the chromatograph, record
the chromatograms, and measure the areas for all of the peaks. Dis-
regard any peaks due to the Diluent. Calculate the percentage of
each impurity in the portion of Paclitaxel taken by the formula:

100F(ri / rs),

in which F is the relative response factor for each impurity (see
Table 2 for values); ri is the peak area for each impurity obtained
from the Test solution; and rs is the sum of the areas of all the peaks
obtained from the Test solution. In addition to not exceeding the
limits for paclitaxel related impurities in Table 2, not more than
0.1% of any other single impurity is found; and not more than
2.0% of total impurities is found.

Table 2

Name

Relative
Retention
Time

Relative
Response
factor (F)

Limit
(%)

10-Deacetylbaccatin III 0.11 1.24 0.1
Baccatin III 0.20 1.29 0.2
Photodegradant2 0.42 1.39 0.1
10-Deacetylpaclitaxel 0.47 1.00 0.5
2-Debenzoylpaclitaxel
2-pentenoate

0.80 1.00 0.7

Oxetane ring opened,
acetyl and benzoyl2

0.921 1.00 x1

10-Acetoacetylpaclitaxel 0.921 1.00 x2
10-Deacetyl-7-epipacli-
taxel (paclitaxel related
compound B)

0.941 1.00 x3

7-Epipaclitaxel 1.37 1.00 0.4
10,13-Bissidechainpacli-
taxel2

1.45 1.00 0.5

7-Acetylpaclitaxel 1.54 1.00 0.6
13-Tes-baccatin III 1.80 1.75 0.1
7-Tes-paclitaxel 2.14 1.00 0.3

1 Resolution may be incomplete for these peaks depending upon the rela-
tive amounts present; the sum of x1, x2, and x3 is not more than 0.4%.
2 The following chemical names are assigned to the related compounds
Photodegradant, Oxetane ring opened, acetyl and benzoyl, and 10,13-Bis-
sidechainpaclitaxel:

Photodegradant
(1R,2R,4S,5S,7R,10S,11R,12S,13S,15S,16S)-2,10-diacetyloxy-5,13-di-

hydroxy-4,16,17,17-tetramethyl-8-oxa-3-oxo-12-phenylcarbonyloxypenta-
cyclo[11.3.1.01,11.04,11.07,10]heptadec-15-yl

(2R,3S)-2-hydroxy-3-phenyl-3-(phenylcarbonylamino)propanoate
Oxetane ring opened, acetyl and benzoyl migrated
(1S,2S,3R,4S,5S,7S,8S,10R,13S)-5,10-diacetyloxy-1,2,4,7-tetrahydroxy-

8,12,15,15-tetramethyl-9-oxo-4-(phenylcarbonyloxymethyl)tricy-
clo[9.3.1.03,8]pentadec-11-en-13-yl

(2R,3S)-2-hydroxy-3-phenyl-3-(phenylcarbonylamino)propanoate
10,13-bissidechainpaclitaxel
Baccatin III 13-ester with (2R,3S)-2-hydroxy-3-phenyl-3-(phenylcarbo-

nylamino)propanoic acid, 10-ester with (2S,3S)-2-hydroxy-3-phenyl-3-
(phenylcarbonylamino)propanoic acid

&TEST 3 (for material labeled as produced by a plant fer-

mentation process)—If the material complies with this test,

the labeling indicates that it meets USP Related compounds

Test 3.
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Solution A—Prepare a filtered and degassed mixture of

water and acetonitrile (3 : 2).

Solution B—Prepare filtered and degassed acetonitrile.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

System suitability solution—Dissolve an accurately

weighed quantity of USP Paclitaxel RS and USP Paclitaxel

Related Compound C RS in acetonitrile to obtain a solution

having known concentrations for each Reference Standard

of about 1 mg per mL. Sonicate if necessary.

Standard solution—Dissolve an accurately weighed

quantity of USP Paclitaxel RS in acetonitrile to obtain a

solution having a known concentration of about 1 mg per

mL.

Test solution—Transfer about 10 mg of Paclitaxel, ac-

curately weighed, to a 10-mL volumetric flask. Dissolve

in acetonitrile, using sonication if necessary, dilute with ace-

tonitrile to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 227-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L1. The flow rate is about 1.2 mL per minute. The column

temperature is maintained at 358. The chromatograph is pro-

grammed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–28 100 0 isocratic

28–33 100?98 0?2 linear

33–58 98?10 2?90 linear

58–60 10 90 isocratic

60–63 10?100 90?0 linear

63–70 100 0 isocratic

Chromatograph the System suitability solution, and record

the peak responses as directed for the Procedure: the reso-

lution, R, between paclitaxel and paclitaxel related com-

pound C is not less than 1.8. Chromatograph the Standard

solution, and record the peak responses as directed for

Procedure: the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Inject a volume (about 12 mL) of the Test

solution into the chromatograph, and measure the areas

for the major peaks. Calculate the percentage of each impu-

rity in the portion of Paclitaxel taken by the formula:

100F(ri / rs),

in which F is the relative response factor for each impurity;

ri is the peak area for each impurity; and rs is the sum of the

areas of all the peaks obtained from the Test solution. In ad-

dition to not exceeding the limits for paclitaxel related im-

purities in Table 3, not more than 0.1% of any other single

impurity is found, and not more than 2.0% of total impuri-

ties is found.

Table 3

Name

Relative

Retention

Time

Relative

Response

Factor

(F)

Limit

(%)

Propyl analog1 0.54 1.00 0.2

Cephalomannine 0.76 1.00 0.5

sec-Butyl analog1 0.81 1.00 0.2

n-Butyl analog1 0.89 1.00 0.1

Benzyl analog (pacli-

taxel related

compound C)

1.1 1.00 0.4
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Table 3 (Continued)

Name

Relative

Retention

Time

Relative

Response

Factor

(F)

Limit

(%)

Baccatin VI 1.23 1.00 0.2

Pentyl analog1 1.31 1.00 0.2

7-Epipaclitaxel 1.41 1.00 0.4

1 The following chemical names are assigned to the related
compounds Propyl analog, sec-Butyl analog, n-Butyl ana-
log, and Pentyl analog:

Propyl analog

Baccatin III 13-ester with (2R,3S)-2-hydroxy-3-phenyl-3-
(propanoylamino)propanoic acid.

sec-Butyl analog

Baccatin III 13-ester with (2S,3S)-2-hydroxy-3-(2-
methylbutanoylamino)-3-phenylpropanoic acid.

n-Butyl analog

Baccatin III 13-ester with (2S,3S)-3-(butanoylamino)-2-
hydroxy-3-phenylpropanoic acid.

Pentyl analog

Baccatin III 13-ester with (2R,3S)-2-hydroxy-3-(penta-
noylamino)-3-phenylpropanoic acid.&1S (USP28)

BRIEFING

Paroxetine Hydrochloride, page 911 of PF 30(3) [May–June
2004]. On the basis of experimental data received, it is proposed
to change the tailing factor for paroxetine related compound C in
the test for Limit of related compound C. Because absolute alcohol
is the grade of reagent used, it is also proposed to specify its use in
the preparation of Mobile phase and Diluent.

(PA3: S. Salado) RTS—41164-1

Add the following:

&Paroxetine Hydrochloride

C19H20FNO3 �HCl 365.83

Piperidine, 3-[(1,3-benzodioxol-5-yloxy)methyl]-4-(4-

fluorophenyl)-, hydrochloride, (3S-trans)-.

(–)-(3S,4R)-4-(p-Fluorophenyl)-3-[(3,4-methylenedioxy)-

phenoxy]methyl]piperidine hydrochloride

[78246-49-8].

Hemihydrate 374.83 [CAS to come].

» Paroxetine Hydrochloride is anhydrous or con-

tains one-half molecule of water of hydration. It

contains not less than 98.5 percent and not more

than 102.0 percent of C19H20FNO3 �HCl, calcu-
lated on the anhydrous and solvent-free basis.

Change to read:

Packaging and storage—Preserve the anhydrous form in

tight containers. Preserve the hemihydrate form in well-

closed containers. Store between 158 and 308. &Store at con-

trolled room temperature.&1S (USP28)

Labeling—Label it to indicate whether it is the anhydrous

or the hemihydrate form. Label it to indicate with which im-

purity tests the article complies.
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USP Reference standards h11i—USP Paroxetine Hydro-

chloride RS. USP Paroxetine Related Compound A RS.

USP Paroxetine Related Compound B RS. USP Paroxetine

Related Compound C RS. USP Paroxetine Related Com-

pound D RS. USP Paroxetine Related Compound E RS.

USP Paroxetine Related Compound F RS. USP Paroxetine

Related Compound G RS.

Identification—

A: Infrared Absorption h197Mi—

Test specimen—Dissolve a suitable portion of Paroxetine

Hydrochloride in a solution of water in isopropyl alcohol (1

in 10), heat to 708 to dissolve, recrystallize, and use the resi-

due. and dry the residue under vacuum at 508 for 3 hours.

Standard specimen: a similar preparation of USP Par-

oxetine Hydrochloride RS.

B: A solution (1 in 100) in a mixture of methanol and

water (1 : 1) meets the requirements of the test for Chloride

h191i.

Melting range, Class I h741i: between 1158 and 1268 for

the anhydrous form; [To come for the anhydrous form] be-

tween 1418 and 1458 for the hemihydrate form.

Change to read:

Water, Method I h921 i: no t more than 1 .5%

1.0%&1.5%&1S (USP28) for the anhydrous form and between

2.0% 2.2% and 3.0% 2.8% for the hemihydrate form.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Change to read:

Limit of stereoisomers Limit of related compound C—

Mobile phase—Prepare a filtered and degassed mixture of

0.5M sodium chloride and methanol (4 : 1). Make adjust-

ments if necessary (see System Suitability under Chroma-

tography h621i).

0.05M Phosphate buffer solution—Dissolve 8.7 g of di-

basic potassium phosphate in 1000 mL of water, and adjust

with phosphoric acid to a pH of 6.5.

Mobile phase—Prepare a filtered and degassed mixture of

0.05M Phosphate buffer solution and acetonitrile (92 : 8).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

System suitability solution—Transfer about 5 mg of USP

Paroxetine Hydrochloride Related Compound C RS and

about 5 mg of USP Paroxetine Hydrochloride RS, ac-

curately weighed, to a 10-mL volumetric flask. Dissolve

in 1 mL of methanol, dilute with Mobile phase to volume,

and mix.

Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Related Compound C RS and

USP Paroxetine Hydrochloride RS in methanol, the volume

of the solvent not exceeding 20% of the final solution vol-

ume, and dilute quantitatively with 0.5M sodium chloride

to obtain a solution having a known concentration of about

0.01 mg of each USP Reference Standard per mL. If step-

wise dilution is necessary, dilute withMobile phase instead.

Test solution—Transfer about 100 mg of Paroxetine

Hydrochloride, accurately weighed, to a 100-mL volumetric

flask, dissolve in 20 mL of methanol, dilute with 0.5M so-

dium chloride to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 4-mm6 10-cm column that contains packing L41.

The flow rate is about 0.5 mL per minute. Chromatograph

the Standard System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.56 for paroxetine related compound C

and 1.0 for paroxetine; the resolution, R, between paroxetine

related compound C and paroxetine is not less than 1.8; the

column efficiency determined from the related compound C
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peak is not less than 230 theoretical plates; the tailing factor

for the paroxetine related compound C peak is not more than

1.6; and the relative standard deviation for replicate injec-

tions is not more than 2.0%.

Procedure—Separately inject equal volumes Inject a vol-

ume (about 10 mL) of the Standard solution and the Test

solution into the chromatograph, record the chromatogram,

and measure all of the peak responses. Calculate the per-

centage of paroxetine related compound C in the portion

of Paroxetine Hydrochloride taken by the formula:

10(C/W)(rU / rS),

100(ri / rs),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Related Compound C RS in the Standard solution;

W is the quantity, in mg, of Paroxetine Hydrochloride in the

Test solution; and rU and rS are the peak responses for par-

oxetine related compound C obtained from the Test solution

and the Standard solution, respectively. in which ri is the

peak response for paroxetine related compound C, and rs

is the sum of the responses of all of the peaks: not more than

0.1% is found.

LIMIT OF RELATED COMPOUND D—

Phosphate buffer—Prepare a 0.05M monobasic sodium

phosphate solution in water, adjust with phosphoric acid

to a pH of 3.0, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (3 : 2). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Standard solution—Dissolve accurately weighed quanti-

ties of USP Paroxetine Related Compound D RS and USP

Paroxetine Hydrochloride RS in water, and dilute quantita-

tively, and stepwise if necessary, with water to obtain a solu-

tion having known concentrations of about 0.1 and 1.0 mg

per mL, respectively.

Test solution—Transfer about 100 mg of Paroxetine

Hydrochloride, accurately weighed, to a 50-mL volumetric

flask, dissolve in and dilute with water to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L13. The flow rate is about 1 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the relative retention times are

about 1.2 for paroxetine related compound D and 1.0 for

paroxetine; the resolution, R, between paroxetine related

compound D and paroxetine is not less than 2.2; the column

efficiency determined from the paroxetine related com-

pound D peak is not less than 4000 theoretical plates; the

tailing factor for the related compound D peak is not more

than 1.8; and the relative standard deviation for replicate in-

jections is not more than 2.5%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the percentage of

paroxetine related compound D in the portion of Paroxetine

Hydrochloride taken by the formula:

5(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Related Compound D RS in the Standard solution;

W is the quantity, in mg, of Paroxetine Hydrochloride in the

Test solution; and rU and rS are the peak responses for par-

oxetine related compound D obtained from the Test solution
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and the Standard solution, respectively: the sum of the per-

centages found in the Limit of related compound C and the

Limit of related compound D tests is not more than 0.1%.

Mobile phase—Prepare a mixture of n-hexane, &abso-

lute&1S (USP28 ) alcohol, water, and trifluoroacetic acid

(900 : 100 : 2 : 2). Make adjustments if necessary (see Sys-

tem Suitability under Chromatography h621i).

Diluent: a mixture of &absolute&1S (USP28) alcohol and n-

hexane (1 : 1).

Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Related Compound C RS, and

dilute quantitatively, and stepwise if necessary, with Diluent

to obtain a solution having a known concentration of about

1 mg per mL.

Test solution—Transfer about 125 mg of Paroxetine

Hydrochloride, accurately weighed, to a 25-mL volumetric

flask, dissolve in and dilute with Diluent to volume, and

mix.

System suitability solution—Dilute known volumes of the

Test solution and the Standard solution with Diluent to ob-

tain a solution having known concentrations of about 0.1

mg per mL of each of USP Paroxetine Hydrochloride RS

Paroxetine Hydrochloride and of USP Paroxetine Related

Compound C RS.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L49. L51. The flow rate is about 1.0 mL per minute, and

the column temperature is maintained at 308. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times for paroxetine and paroxetine related compound C

are 1.0 and about 0.6, respectively; the resolution, R, be-

tween paroxetine and paroxetine related compound C is

not less than 2.0; and the tailing factor for paroxetine related

compound C is not greater than 2.0.&2.5.&1S (USP28) Chromat-

ograph the Standard solution, and record the peak responses

as directed for Procedure: the relative standard deviation for

replicate injections is not more than 2.0% for the paroxetine

related compound C.

Procedure—Separately inject equal volumes (about 5 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the percentage of

paroxetine related compound C in the portion of Paroxetine

Hydrochloride taken by the formula:

10,000(C/W)(ri / rS),

2500(C /W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Related Compound C RS in the Standard solution;

W is the weight, in mg, of Paroxetine Hydrochloride, on the

anhydrous basis, used to prepare the Test solution; and ri

and rS are the peak areas for paroxetine related compound

C in the Test solution and the Standard solution, respective-

ly: not more than of 0.1% of paroxetine related compound C

is found.

Change to read:

Limit of 1-methyl-4-(p-fluorophenyl)-1,2,3,6-tetrahydro-

pyridine—

Solution A—Prepare a filtered and degassed mixture of

acetonitrile and trifluoroacetic acid (1000 : 1).

Solution B—Prepare a filtered and degassed mixture of

water and trifluoroacetic acid (1000 : 1).
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Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Related Compound E RS in a

mixture of Solution B and Solution A (7 : 3), and dilute quan-

titatively, and stepwise if necessary, to obtain a solution hav-

ing a known concentration of 1-methyl-4-(p-fluorophenyl)-

1,2,3,6-tetrahydropyridine of about 0.2 100 ng per mL.&20

ng per mL.&1S (USP28)

Test solution—Transfer about 20 mg of Paroxetine Hydro-

chloride, accurately weighed, to a suitable flask, add 1.0 mL

of a mixture of Solution B and Solution A (7 : 3), and shake

to dissolve.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a tandem mass

spectrophotometric detector, monitoring the mass-to-charge

ratio of 44 arising from the fragmentation of mass-to-charge

ratio of 192, and a 2.0-mm 6 25-cm column that contains

base-deactivated packing L1. The flow rate is about 0.15 mL

per minute. The collision-induced disassociation sector is

filled with sufficient argon gas to produce –20 eV collisions.

Adjust the argon gas pressure as necessary. The chromato-

graph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 30 70 equilibration

0–10 30 70 isocratic

10–10.5 30?90 70?10 linear gradient

10.5–20 90 10 isocratic

20–20.5 90?30 10?70 linear gradient

20.5–30 30 70 isocratic

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the signal-to-noise ra-

tio for the analyte response at a mass-to-charge ratio of 44 is

not less than 5; and the relative standard deviation for rep-

licate injections is not more than 5.0%. [NOTE—A large peak

due to paroxetine is observed at about 10 minutes in this

system. Divert the flow of eluate from the mass spectrom-

eter at about 10 minutes after injection.]

Procedure—Separately inject equal volumes (about 100

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the amount, in pg

ng, of 1-methyl-4-(p-fluorophenyl)-1,2,3,6-tetrahydropyri-

dine in the portion of Paroxetine Hydrochloride taken by

the formula:

CI(rU / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Related Compound E RS in the Standard solution; I

is the amount, in ng, per g, of 1-methyl-4-(p-fluorophenyl)-

1,2,3,6-tetrahydropyridine in each mg of USP Paroxetine

Related Compound E RS in the Standard solution; and rU

and rS are the peak responses for 1-methyl-4-(p-fluorophe-

nyl)-1,2,3,6-tetrahydropyridine obtained from the Test solu-

tion and the Standard solution, respectively: not more than

200 pg 100 ng 20 ng is found (0.0001%).

Chromatographic purity—[NOTE—Perform both all re-

lated impurities methods unless the manufacturer has assur-

ance, based on knowledge of the manufacturing process,

that one of the tests is not relevant to their material.]

TEST 1—

Solution A—Prepare a filtered and degassed mixture of

water, tetrahydrofuran, and trifluoroacetic acid (180 : 20 : 1).
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Solution B—Prepare a filtered and degassed mixture of

acetonitrile, tetrahydrofuran, and trifluoroacetic acid

(180 : 20 : 1).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Diluent: a mixture of water and tetrahydrofuran (9 : 1).

Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Hydrochloride RS, and dilute

quantitatively, and stepwise if necessary, with Diluent to ob-

tain a solution having a known concentration of about 1 mg

per mL.

System suitability solution—Dissolve, by sonication if

necessary, suitable quantities of USP Paroxetine Related

Compound A RS and USP Paroxetine Related Compound

B RS in a mixture of water and tetrahydrofuran (9 : 1) Dil-

uent to obtain a solution having known concentrations of

about 0.01 mg of each USP Reference Standard per mL.

Test solution—Transfer about 25 mg of Paroxetine Hydro-

chloride, accurately weighed, to a 25-mL volumetric flask,

dissolve in 20 mL of a mixture of water and tetrahydrofuran

(9 : 1), Diluent, sonicate, dilute with a mixture of water and

tetrahydrofuran (9 : 1) Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 285-nm detec-

tor capable of monitoring at 263 and 295 nm and a 4.6-mm

6 25-cm column that contains packing L7. The flow rate is

about 1 mL per minute. The column temperature is main-

tained at 408. The chromatograph is programmed as fol-

lows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 80 20 equilibration (for

10 minutes)

0-30 80 20 isocratic

30-50 80?20 20?80 linear gradient

50-end 20 80 isocratic

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the resolution,

R, between paroxetine related compound A and paroxetine

related compound B is not less than 1.5; the column effi-

ciency determined from the paroxetine related compound

A peak is not less than 10,000 theoretical plates; the tailing

factor for the paroxetine related compound A peak is not

more than 1.2; and the relative standard deviation for rep-

licate injections is not more than 1.0%.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 80 20 equilibration

0–30 80 20 isocratic

30–50 80?20 20?80 linear gradient

50–60 20 80 isocratic

60–70 20?80 80?20 linear gradient

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times are about 1.1 for paroxetine related com-

pound B, and 1.0 for paroxetine related compound A; the

resolution, R, between paroxetine related compound A

and paroxetine related compound B is not less than 2.0;

the tailing factor of the paroxetine related compound A peak

is between 0.8 and 2.0; Chromatograph the Standard solu-

tion, and record the peak responses as directed for Proce-
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dure: and the relative standard deviation for replicate injec-

tions is not more than 2.0% for paroxetine related com-

pound A.

Procedure—Inject a volume (about 20 mL) of the Test

solution into the chromatograph, record the chromatogram,

and measure all of the peak responses at both 263 and 295

nm. Calculate the percentage of each impurity in the portion

of Paroxetine Hydrochloride taken by the formula:

100(ri / rs),

in which ri is the peak response for each impurity; and rs is

the sum of the responses of all of the peaks: not more than

0.1% of any individual impurity is found, and not more than

0.5% of total impurities is found.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution, Test solution, and Diluent into

the chromatograph, record the chromatograms, and measure

the responses for the major peaks. Calculate the percentage

of each impurity in the portion of Paroxetine Hydrochloride

taken by the formula:

2500(C /W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Hydrochloride RS in the Standard solution; W is the

weight, in mg, of Paroxetine Hydrochloride, on the anhy-

drous basis, used to prepare the Test solution; rU is the peak

area of each impurity in the Test solution, excluding the

peaks obtained in the chromatogram of the Diluent; and rS

is the peak area of paroxetine obtained in the Standard solu-

tion: not more than of 0.5% 0.3% of any peak at a retention

time of paroxetine related compound B is found; not more

that 0.1% of any other individual impurity is found; and not

more than 1.0% of total impurities is found.

TEST 2—

Phosphate buffer—Dissolve 3.4 g of monobasic potas-

sium phosphate and 3.4 g of tetrabutylammonium hydrogen

sulfate in 1.0 L of water.

Solution A—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (98 : 2).

Solution B—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (6 : 4).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Diluent: a mixture of Phosphate buffer and acetonitrile

(9 : 1).

Standard solution—Dissolve an accurately weighed

quantity of USP Paroxetine Hydrochloride RS, USP Parox-

etine Related Compound B RS, USP Paroxetine Related

Compound F RS, and USP Paroxetine Related Compound

G RS in Diluent, and dilute quantitatively, and stepwise if

necessary, with Diluent to obtain a solution having known

concentrations of about 4 mg per mL, 10 mg per mL, 10 mg

per mL, and 4 mg per mL, respectively.

Identification solution—Dissolve an accurately weighed

quantity of Paroxetine Hydrochloride, USP Paroxetine Re-

lated Compound B RS, USP Paroxetine Related Compound

F RS, and USP Paroxetine Related Compound G RS in Dil-

uent to obtain a solution having known concentrations of

about 2 mg per mL, 10 mg per mL, 10 mg per mL, and 4

mg per mL, respectively.

Test solution—Transfer about 25 mg of Paroxetine Hydro-

chloride, accurately weighed, to a 50-mL volumetric flask,

dissolve in and dilute with Diluent to volume, and mix.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 3.9-mm 6 15-cm column that contains packing

L1. The flow rate is about 1.0 mL per minute. The chro-

matograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 100 0 equilibration

0–5 100 0 isocratic

5–70 100?40 0?60 linear gradient

70–90 40?0 60?100 linear gradient

90–95 0 100 isocratic

95–95.1 0?100 100?0 linear gradient

95.1–110 100 0 re-equilibration

Chromatograph the Identification solution, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 0.91 for paroxetine related compound

B, about 0.96 for paroxetine related compound F, 1.0 for

paroxetine, and about 1.34 for paroxetine related compound

G. Chromatograph the Standard solution, and record the

peak responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than

10.0% for the paroxetine related compound B, paroxetine

related compound F, paroxetine hydrochloride, and paroxe-

tine related compound G peaks.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard solution and Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the percentage of

paroxetine related compound B, paroxetine related com-

pound F, and paroxetine related compound G in the portion

of Paroxetine Hydrochloride taken by the formula:

5000(C /W)(ri / rS),

in which C is the concentration, in mg per mL, of the appro-

priate USP Reference Standard in the Standard solution; W

is the weight, in mg, of Paroxetine Hydrochloride, on the

anhydrous basis, used to prepare the Test solution; and ri

and rS are the peak areas for the corresponding impurity in

the Test solution and the Standard solution, respectively: not

more than of 0.5% of paroxetine related compound B is

found; not more than 0.2% of paroxetine related compound

F is found; and not more than 0.2% of paroxetine related

compound G is found. Calculate the percentage of any un-

known impurity in the portion of Paroxetine Hydrochloride

taken by the formula:

5000(C /W)(ri / rS),

in which C is the concentration, in mg per mL, of the USP

Paroxetine Hydrochloride RS in the Standard solution; W is

the weight, in mg, of Paroxetine Hydrochloride, on the an-

hydrous basis, used to prepare the Test solution; ri is the

peak area for any unknown impurity in the Test solution;

and rS is the peak area of paroxetine in the Standard solu-

tion: not more than of 0.1 % of any single unknown impu-

rity is found, and not more than 1.0% of total impurities is

found.

Organic volatile impurities, Method V h467i: meets the

requirements.

Assay—

Acetate buffer—Prepare a 0.05M solution of ammonium

acetate in water, adjust with glacial acetic acid to a pH of

4.5, mix, and filter.

Mobile phase—Prepare a filtered and degassed mixture of

Acetate buffer, acetonitrile, and triethylamine (60 : 40 : 1).

Adjust with glacial acetic acid to a pH of 5.5. Make adjust-

ments if necessary (see System Suitability under Chroma-

tography h621i).
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System suitability solution—Dissolve suitable quantities

of USP Paroxetine Related Compound B RS and USP Par-

oxetine Hydrochloride RS in water to obtain a solution hav-

ing known concentrations of about 0.5 mg of each USP

Reference Standard per mL.

Standard preparation—Dissolve an accurately weighed

quantity of USP Paroxetine Hydrochloride RS in water,

and dilute quantitatively, and stepwise if necessary, with

water to obtain a solution having a known concentration

of about 0.5 mg per mL.

Assay preparation—Transfer about 50 mg of Paroxetine

Hydrochloride, accurately weighed, to a 100-mL volumetric

flask, dissolve in and dilute with water to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 295-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L13. The flow rate is about 1 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.9 for paroxetine related compound B

and 1.0 for paroxetine; the resolution, R, between paroxetine

related compound B and paroxetine is not less than 2.0; the

column efficiency determined from the paroxetine peak is

not less than 3000 theoretical plates; the tailing factor for

the paroxetine peak is not more than 1.6; and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C19H20FNO3 �HCl in the portion of Par-

oxetine Hydrochloride taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Par-

oxetine Hydrochloride RS in the Standard preparation; and

rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respec-

tively.&2S (USP27)

BRIEFING

Phenylethyl Alcohol, USP 27 page 1474. On the basis of com-
ments received regarding the performance of the current Identifica-
tion test, specifically that it is tedious, nonspecific, and outdated, it
is proposed to delete the current test and replace it with a spectro-
photometric identification test employing Infrared Absorption
h197Fi. It is also proposed to add a new Reference Standard,
USP Phenylethyl Alcohol RS, to be used in the Identification test.

(EMC: C. Sheehan) RTS—40996-1

Add the following:

&USP Reference standards h11i—USP Phenylethyl Alco-

hol RS.&1S (USP28)

Change to read:

Identification—[Caution—Phenyl isocyanate is a strong lacrima-
tor.] Transfer 1 mL to a dry test tube, add 500 mL of phenyl iso-
cyanate, and heat on a steam bath for 5 minutes. Cool, using ice if
necessary, and induce crystallization by scratching the walls of the
tube with a glass rod. After crystals have formed, add about 10 mL
of solvent hexane, heat to boiling for a few minutes, and filter the
solution into a warm, dry test tube. Collect the crystals that form on
a filter, and wash them with cool solvent hexane: the crystals of
phenethyl carbanilate so obtained melt between 788 and 808 (see
Melting Range or Temperature h741i).

&Infrared Absorption h197Fi.&1S (USP28)
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BRIEFING

Phenyltoloxamine Citrate, page 162 of PF 30(1) [Jan.–Feb.
2004]. It is proposed to revise the Packaging and storage statement
to indicate storage at room temperature.

(PA1: K. Russo; PSD: C. Okeke) RTS—40503-2

Add the following:

~Phenyltoloxamine Dihydrogen Citrate

C17H21NO �C6H8O7 447.47

N,N-Dimethyl-2-(a-phenyl-o-tolyloxy)ethylamine, citrate

(1 : 1) salt.

2-(2-Dimethylaminoethoxy)diphenylmethane, citrate (1 : 1)

salt Phenyltoloxamine dihydrogen citrate

[1176-08-5].

» Phenyltoloxamine Dihydrogen Citrate contains

not less than 99.0 percent and not more than 101.0

percent of C17H21NO �C6H8O7, calculated on the

dried basis.

Change to read:

Packaging and storage—Preserve in well-closed con-

tainers and store at room temperature. Preserve in well-

closed containers. &Store at room temperature.&1S (USP28)

USP Reference standards h11i—USP Phenyltoloxamine

Dihydrogen Citrate RS. USP Phenyltoloxamine Dihydrogen

Citrate Related Compound A RS.

Identification,

A: Infrared Absorption h197Ki.

B: Ultraviolet Absorption h197Ui—

Solution: 100 mg per mL.

Medium: 0.1N hydrochloric acid.

C: Dissolve 0.5 g of Phenyltoloxamine Dihydrogen

Citrate in 15 mL of hot water, add a slight excess of 5M

sodium hydroxide, filter, and add 2N hydrochloric acid un-

til the filtrate is neutral to litmus paper: the solution meets

the requirements of the test for Citrate h191i. Infrared Ab-

sorption h197Ki.

Melting range, Class 1a h741i: between 1378 and 1438.

pH h791i: between 3.2 and 4.2, in a solution (1 in 100).

Loss on drying h731i—Dry it in vacuum at 808 for 3 hours:

it loses not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method I h231i: 20 mg per g.

Related compounds—

Resolution solution—In a separatory funnel dissolve

about 10 mg each of USP Phenyltoloxamine Dihydrogen

Citrate RS and USP Phenyltoloxamine Dihydrogen Citrate

Related Compound A RS, accurately weighed, in 50 mL of

water. Add 5 mL of ammonium hydroxide, and extract with

three 10-mL portions of ethyl ether methylene chloride.

Combine the extracts, dry the solution over anhydrous so-

dium sulfate, and gently evaporate to dryness. Dissolve

the residue in 20 mL of chloroform methylene chloride.

Test solution—In a separatory funnel dissolve about 800

mg 400 mg of Phenyltoloxamine Dihydrogen Citrate, ac-

curately weighed, in 50 mL of water. Proceed as directed

for Resolution solution, beginning with ‘‘Add 5 mL of am-

monium hydroxide.’’

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a split injection

system, a flame-ionization detector, and a 0.32-mm6 25-m
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column coated with a 0.45-mm film of phase G27. The car-

rier gas is helium, flowing at a rate of about 29 cm per sec-

ond, with a split flow rate of about 25 mL per minute. The

column temperature is programmed as follows. Initially the

temperature of the column is equilibrated at 1908 for 3 min-

utes, then the temperature is increased at a rate of 48 per

minute to 2408 and maintained at 2408 for 8 minutes. The

injection port and the detector temperatures are maintained

at 2808. Chromatograph the Resolution solution, and record

the peak responses as directed for Procedure: the resolution,

R, between phenyltoloxamine dihydrogen citrate and phe-

nyltoloxamine dihydrogen citrate related compound A is

not less than 2.0 1.5.

Procedure—Inject a volume (about 1 mL) of the Test solu-

tion into the chromatograph, record the chromatograms, and

measure the peak responses. Calculate the percentage of

each impurity in the portion of Phenyltoloxamine Dihydro-

gen Citrate taken by the formula:

100(ri / rs),

in which ri is the peak response of each impurity; and rs is

the sum of the responses of all the peaks, excluding the sol-

vent peaks: not more than 0.2% of phenyltoloxamine dihy-

drogen citrate related compound A, not more than 0.1% of

any other individual impurity, is found; and not more than

1.0% of total impurities is found.

Organic volatile impurities, Method 1 h467i: meets the

requirements.

Assay—Dissolve about 0.5 g of Phenyltoloxamine Dihy-

drogen Citrate, accurately weighed, in 80 mL of glacial ace-

tic acid, and titrate with 0.1 N perchloric acid VS,

determining the endpoint potentiometrically. Perform a

blank determination, and make any necessary correction

(see Titrimetry h541i). Each mL of 0.1 N perchloric acid

is equivalent to 44.75 mg of C17H21NO �C6H8O7.~USP28

BRIEFING

Povidone, USP 27 page 1529, page 3078 of the First Supple-
ment, and page 1968 of PF 29(6) [Nov.–Dec. 2003]. On the basis
of comments received indicating difficulties in obtaining columns
with the dimensions specified in the liquid chromatographic proce-
dure in the test for Vinylpyrrolidinone, it is proposed to include a
note suggesting several alternative columns. The analysis can also
be performed with a 4.6-mm 6 25-cm Waters Symmetry Shield
RP8 analytical column and with 4.0-mm 6 30-mm Nucleosil
120-5-C8 and 4.6-mm 6 30-mm Zorbax Ace C-8 guard columns.
In addition, minor editorial style changes have been made.

(EMC: C. Sheehan) RTS—41321-1

Change to read:

Vinylpyrrolidinone—Dissolve 10.0 g of Povidone in 80 mL of
water, add 1.0 g of sodium acetate, and titrate with 0.10N iodine
until the color of iodine no longer fades. Add an additional 3.0 mL
of 0.10N iodine, allow to stand for 10 minutes, and titrate the ex-
cess iodine with 0.10N sodium thiosulfate, adding 3 mL of starch
TS as the endpoint is approached. Perform a blank determination
(see Residual Titrations under Titrimetry h541i), using the same
total volume of 0.10N iodine, accurately measured, as was used
for titrating the specimen: not more than 3.6 mL of 0.10N iodine
is consumed, corresponding to not more than 0.2% of vinylpyrro-
lidinone.

&Mobile phase—Prepare a mixture of water and methanol

(80 : 20).

Resolution solution—Transfer 10 mg of vinylpyrrolidi-

none and 500 mg of vinyl acetate, accurately weighed, to

a 100-mL volumetric flask, dissolve in and dilute with

methanol to volume. Transfer 1.0 mL of this solution to a

100-mL volumetric flask, dilute with Mobile phase to vol-

ume, and mix.

Standard solution—Transfer an accurately weighed quan-

tity of 50 mg of vinylpyrrolidinone to a 100-mL volumetric

flask, dilute with methanol to volume, and mix. Transfer

1.0-mL of this solution to a 100-mL volumetric flask, dilute

with methanol to volume, and mix. Transfer 5.0 mL of this

solution to a 100-mL volumetric flask, dilute with Mobile

phase to volume, and mix.

Test solution—Transfer an accurately weighed quantity of

about 250 mg of Povidone to a 10-mL volumetric flask, di-

lute with Mobile phase to volume, and mix.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 235-nm detec-

tor, a 4.0-mm 6 2.5-cm guard column containing packing

L7, and a 4.0-mm6 25-cm analytical column containing 5-

mm packing L7. &[NOTE—The analysis can also be per-

formed with 4.0-mm 6 30-mm and 4.6-mm 6 30-mm

guard columns containing packing L7 and with a 4.6-mm

6 25-cm analytical column containing 5-mm packing

L7.]&1S (USP28) The column temperature is maintained at

about 408. Adjust the flow rate so that the retention time

of vinylpyrrolidinone is about 10 minutes. Chromatograph

the Resolution solution, and record the peak responses as

directed for Procedure: the resolution, R, between vinylpyr-

rolidinone and vinyl acetate is not less than 2.0. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the relative standard deviation for

replicate injections is not more than 2.0%.

Procedure—Separetely inject equal volumes (about 50

mL) each of the Standard solution and the Test solution into

the chromatograph, record the chromatograms, and measure

the responses for the vinylpyrrolidinone peak. [NOTE—If

necessary, after each injection of the Test solution, wash

the polymeric material of Povidone from the guard column

by passing theMobile phase through the column backwards

for about 30 minutes at the same flow rate.] Calculate the

percentage of vinylpyrrolidinone in the sample taken by

the formula:

1000(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of vinylpyr-

rolidinone in the Standard solution; W is the weight, in mg,

of Povidone taken to prepare the Test solution; and rU and rS

are the peak responses for vinylpyrrolidinone obtained from

the Test solution and Standard solution, respectively: not

more than 0.001% is found.&2S (USP27)

BRIEFING

Ringer’s and Dextrose Injection, USP 27 page 1657. It is pro-
posed to revise the Labeling statement by removing the warning
regarding lactic acidosis because this product does not contain a
source of lactate.

(PA1: K. Russo; NL: C. Barnstein) RTS—41099-1

Change to read:

Labeling—The label states the total osmolar concentration in
mOsmol per L. Where the contents are less than 100 mL, the label
alternatively may state the total osmolar concentration in mOsmol
per mL. The label includes also the warning ‘‘Not for use in the
treatment of lactic acidosis.’’.

&
&1S (USP28)

BRIEFING

Simethicone, USP 27 page 1689 and page 184 of PF 30(1)
[Jan.–Feb. 2004]. It is proposed to replace the Infrared Absorption
h197Si test under Identification with the Infrared Absorption
h197Fi test, which is based on a comparison of the IR spectra of
Simethicone and USP Simethicone RS as neat films between salt
plates. The addition of the Note proposed in a previous PF is
now being canceled.

(PA4: E. Gonikberg) RTS—41124-1

Change to read:

Identification, Infrared Absorption h197Si

&h197Fi.&1S (USP28)

Test solution—Prepare as directed for Assay preparation in the
Assay.
Standard solution—Prepare as directed for Standard prepara-

tion in the Assay.
Cell size: 0.5 mm.

&
&1S (USP28)
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BRIEFING

Simethicone Capsules, USP 27 page 1690; Simethicone Oral
Suspension, USP 27 page 1691; Simethicone Tablets, USP 27
page 1691. The proposed revision in the Identification test is
necessary to eliminate the invalid cross-reference caused by a
change in the monograph for Simethicone.

(PA4: E. Gonikberg) RTS—41124-2

Change to read:

Identification, —Capsules respond to the Identification test under
Simethicone.

&Infrared Absorption h197Si—[NOTE—Use the procedural

blank, prepared as directed in the Assay, to set the instru-

ment.]

Test solution—Prepare as directed for the Assay prepara-

tion in the Assay.

Standard solution—Prepare as directed for the Standard

preparation in the Assay.

Cell size: 0.5 mm.&1S (USP28)

BRIEFING

Simethicone Emulsion, USP 27 page1690 and page 184 of PF
30(1) [Jan.–Feb. 2004]. Comments were received that for the Iden-
tification test, the addition of the dilute hydrochloric acid may, in
some cases, help in breaking the emulsion and obtaining good sep-
aration of the toluene. On the basis of these comments, it is pro-
posed to revise the statement regarding the omission of the dilute
hydrochloric acid in the Identification test.

(PA4: E. Gonikberg) RTS—41124-5

Change to read:

Identification—The IR absorption spectrum, determined in a 0.5-
mm cell, of the solution of Emulsion prepared as directed in the
Assay, the dilute hydrochloric acid being omitted,

&
&1S (USP28)

exhibits maxima only at the same wavelengths as that of a similar
preparation of USP Polydimethylsiloxane RS.

&If necessary, the dilute hydrochloric acid may be omitted

to improve separation.&1S (USP28)

~

[NOTE—Prepare a procedural blank by similarly treating

25.0 mL of toluene, and use this blank to set the instru-

ment.]~USP28

BRIEFING

Simethicone Oral Suspension, USP 27 page 1691—See brief-
ing under Simethicone Capsules.

(PA4: E. Gonikberg) RTS—41124-3

Change to read:

Identification, —It responds to the Identification test under Si-
methicone.

&Infrared Absorption h197Si—[NOTE—Use the procedural

blank, prepared as directed in the Assay, to set the instru-

ment.]

Test solution—Prepare as directed for the Assay prepara-

tion in the Assay.

Standard solution—Prepare as directed for the Standard

preparation in the Assay.

Cell size: 0.5 mm.&1S (USP28)
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BRIEFING

Simethicone Tablets, USP 27 page 1691—See briefing under
Simethicone Capsules.

(PA4: E. Gonikberg) RTS—41124-4

Change to read:

Identification, —Tablets respond to the Identification test under
Simethicone

&Infrared absorption h197Si—[NOTE—Use the procedural

blank, prepared as directed in the Assay, to set the instru-

ment.]

Test solution—Prepare as directed for the Assay prepara-

tion in the Assay.

Standard solution—Prepare as directed for the Standard

preparation in the Assay.

Cell size: 0.5 mm.&1S (USP28)

BRIEFING

Somatropin, page 1978 of PF 29(6) [Nov.–Dec. 2003]. On the
basis of comments received, it is proposed to perform the Bioiden-
tity test on either the bulk lot or the finished product lots. In the
Assay, it is also proposed to modify slightly the preparation of
the Phosphate buffer used to prepare the Mobile phase to corre-
spond to the Mobile phase used in the European Pharmacopoeia.
The equation in the Assay used to calculate potency is revised to be
more flexible and consistent with the labeling of the reference stan-
dard. Several editorial changes have also been made.

(BNT: L. Callahan) RTS—41180-1

Add the following:

&Somatropin

C990H1528N262O300S7 22,125 [12629-01-5].

» Somatropin is a protein hormone consisting of

191 amino acid residues, and its structure corre-

sponds to the major component of the growth hor-

mone extracted from human pituitary glands. It is

produced as a lyophilized powder or bulk solution

by methods based on recombinant DNA technol-

ogy. When prepared as a lyophilized powder, it

contains not less than 910 mg of somatropin per

mg, calculated on the anhydrous basis. When pre-

pared as a bulk solution, it contains not less than

910 mg of somatropin per mg of total protein. The

presence of host-cell DNA and host-cell protein

impurities in Somatropin is process specific—

the limits of these impurities are determined by

validated methods. Manufacturers must demon-

strate a correlation between the Assay and a vali-

dated and approved growth-promotion based

bioassay. It may contain excipients. [NOTE—One

mg of anhydrous Somatropin is equivalent to

3.0 USP Somatropin Units.]

Packaging and storage—Preserve in tight containers, and

store between –108 and –258.
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Labeling—The labeling states that the material is of recom-

binant DNA origin.

USP Reference standards h11i—USP Endotoxin RS. USP

Somatropin RS.

Identification—

A: Proceed as directed in the test for Chromatographic

purity, except to prepare a Standard solution by reconstitut-

ing a vial of USP Somatropin RS with the Diluent to obtain

a solution having a known concentration of about 2.0 mg

per mL. Chromatograph the Standard solution and the Test

solution as directed for Procedure: the retention time of the

somatropin peak in the chromatogram of the Test solution

corresponds to that in the chromatogram of the Standard

solution.

B: Peptide Mapping (see Biotechnology-Derived Arti-

cles—Tests h1047i)—

Solution A—Prepare a filtered and degassed solution of

trifluoroacetic acid in water (1 in 1000, v/v).

Solution B—Transfer 100 mL of water to a 1000-mL

volumetric flask, add 1 mL of trifluoroacetic acid, dilute

with acetonitrile to volume, and mix.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments to either solution as necessary (see System Suit-

ability under Chromatography h621i).

Tris buffer—Prepare a 0.05M solution of tris(hydroxy-

methyl)aminomethane (Tris), and adjust with hydrochloric

acid to a pH of 7.5.

Trypsin solution—Prepare a solution containing 1 mg of

trypsin per mL of Tris buffer, and mix. Store in a freezer, if

necessary.

Standard solution—Prepare a solution containing 2.0 mg

of USP Somatropin RS per mL of the Tris buffer, and mix.

Add 1 mL of this solution to a suitable tube, and add 30 mL

of Trypsin solution. Cap the tube, and place it in a water bath

at 378 for 4 hours. [NOTE—If this solution is not injected im-

mediately, store it in a freezer.]

Test solution—Prepare a solution containing 2.0 mg of

Somatropin per mL of Tris buffer, and mix. Add 1 mL of

this solution to a suitable tube, and add 30 mL of Trypsin

solution. Cap the tube, and place it in a water bath at 378

for 4 hours. [NOTE—If this solution is not injected immedi-

ately, store it in a freezer.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 214-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L7. The flow rate is 1 mL per minute, and the column tem-

perature is maintained at 308. The chromatograph is pro-

grammed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0?20 100?80 0?20 linear gradient

20?40 80?75 20?25 linear gradient

40?65 75?50 25?50 linear gradient

65?70 50?20 50?80 linear gradient

70?71 20?100 80?0 linear gradient

71?86 100 0 isocratic, re-equili-

bration

Procedure—[NOTE—Condition the chromatographic sys-

tem by running a blank gradient program prior to injecting

the digests.] Separately inject equal volumes (about 100 mL)

of the Standard solution and the Test solution, and record

the chromatograms: the chromatographic profile of the Test

solution is similar to that of the Standard solution.

Bioidentity—[NOTE—The Bioidentity test may be per-

formed either on the Somatropin bulk drug substance or

on the finished pharmaceutical product.]
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Buffer solution—Prepare a solution of 0.1M ammonium

bicarbonate, and adjust with sodium hydroxide to a pH of

8.0.

Standard solutions—Transfer accurately weighed quanti-

ties of Reconstitute the USP Somatropin RS, and dissolve in

and dilute quantitatively with Buffer solution to obtain solu-

tions having known concentrations between 10 and 100 mg

per mL.

Test solutions—Transfer accurately weighed amounts of

Somatropin, Prepare a solution of Somatropin, and dissolve

in and dilute quantitatively with Buffer solution to obtain so-

lutions having concentrations similar to those of the Stan-

dard solutions. [NOTE—Do not agitate while mixing; swirl

gently.]

Control solution—Use the Buffer solution.

Test animals—Select an appropriate number of only fe-

male or only male Sprague Dawley rats hypophysectomized

at 25 to 30 days of age. After hypophysectomization, feed

the rats on rat chow and 5% sucrose dextrose water for at

least 72 hours. After 72 hours, feed the rats on rat chow

and filtered and deionized water adjusted with 1N hydro-

chloric acid to a pH of 3.0+ 0.25. Weigh the rats when they

are 37 to 44 days old, and retain only healthy rats. Reweigh

the remaining rats 7 days later, and use only those rats that

are in good health and have not gained or lost more than

10% of their body weight in the previous 7-day period.

Procedure— Randomly divide the rats into control, stan-

dard, and test groups, each group containing approximately

10 rats. Each day for 10 days inject subcutaneously 0.1 mL

of the Control solution, Standard solutions, and Test solu-

tions to the control, standard, and test groups, respectively.

Record the body weight of each animal at the start of the test

and at approximately 18 hours following the 10th injection.

Determine the change in body weight for each rat during the

10-day period, and compute the potency of the Test solution

relative to that of the Standard solution using appropriate

statistical analysis. Calculate the mean potency in USP So-

matropin Units per mg: not less than 2 USP Somatropin

Units per mg is found. Using appropriate statistical meth-

ods, calculate the width, L, of a 95% confidence interval

for the estimated logarithm of the relative potency: L is

not more than 0.40, which corresponds to confidence limits

between 63% and 158% of the calculated potency. If L is

more than 0.40, repeat the test until the results from two

or more tests, combined by appropriate statistical methods,

meet this criterion.

Microbial limits h61i—The total aerobic microbial count

does not exceed 300 cfu per g, the test being performed

on about 0.2 to 0.3 g of powder, accurately weighed.

Bacterial endotoxins h85i—It contains not more than 10

USP Endotoxin Units per mg.

Water, Method Ic h921i: not more than 10%, when pre-

pared as a lyophilized powder.

Chromatographic purity—

Diluent—Prepare a solution of 0.05M Tris in water, and

adjust with hydrochloric acid to a pH of 7.5.

Mobile phase—Degas the Diluent, mix with n-propyl al-

cohol (71 : 29, v/v), and filter. Make adjustments if neces-

sary (see System Suitability under Chromatography h621i).

Resolution solution—Prepare a solution of 2.0 mg of So-

matropin per mL of the Diluent, pass through a filter to ster-

ilize or add sodium azide to a final concentration of 0.01%,

and allow to stand at room temperature for 24 hours.

[NOTE—Use within 48 hours after preparation, or store the

solution in a refrigerator until ready to use.]

Test solution—Prepare a solution of 2.0 mg of Somatropin

per mL of the Diluent immediately before use. [NOTE—

Maintain the solutions between 28 and 88, and use within

24 hours. If an automatic injector is used, maintain the tem-

perature between 28 and 88.]
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L26 and is maintained at 458. The flow rate is about 0.5

mL per minute. Chromatograph the Resolution solution,

and record the peak responses as directed for Procedure:

the tailing factor of the somatropin peak (major peak) is be-

tween 0.9 and 1.8; and the resolution, R, between somatro-

pin and its adjacent peak is not less than 1.0.

Procedure—Separately inject equal volumes (about 20

mL) of the Test solution, record the chromatograms, and

measure the area of the major peak. Inject about 20 mL of

the Test solution, record the chromatograms, and measure

the peak responses. Calculate the percentage of impurities

in the portion of Somatropin taken by the formula:

100AI / (AI + AS),

in which AI is the sum of the responses of all peaks other

than the somatropin peak (major peak) and disregarding

any peak due to the solvent; and AS is the response of the

somatropin peak: not more than 6.0% of total impurities is

found.

Limit of high molecular weight proteins—

Phosphate buffer, Mobile phase, Diluent, Resolution solu-

tion, and Chromatographic system—Proceed as directed in

the Assay.

Test solution—Prepare as directed for the Assay prepara-

tion in the Assay.

Procedure—Inject about 20 mL of the Test solution, re-

cord the chromatogram, and measure the areas of the main

peak and of the peaks eluting prior to the main peak, exclud-

ing the solvent peaks. Calculate the percentage of high mo-

lecular weight proteins in the portion of Somatropin taken

by the formula:

100AH/(AH + AM),

in which AH is the sum of the areas of the high molecular

weight peaks, and AM is the area of the monomer peak in

the chromatogram of the Test solution: not more than 4%

of high molecular weight proteins is found.

Total protein (see Spectrophotometry and Light-Scattering

h851i)—

Phosphate buffer—Prepare a 0.025M solution of mono-

basic potassium phosphate in water, and adjust with sodium

hydroxide to a pH of 7.0.

Test solution—Dissolve an accurately weighed quantity of

Somatropin in Phosphate buffer to obtain a solution having

an absorbance value between 0.5 and 1.0 at the wavelength

of maximum absorbance at about 280 nm.

Procedure—Determine the absorbance of the Test solu-

tion using a spectrophotometric cell of path length 1-cm,

at the wavelength of maximum absorbance at around 280

nm and at 320 nm, using Phosphate buffer as the blank. Cal-

culate the protein content, in mg, in the portion of Somatro-

pin taken by the formula:

V(Amax – A320)/0.82,

in which V is the volume of the Test solution; and Amax and

A320 are the absorbance values of the Test solution at the

wavelength of maximum absorbance and at 320 nm, respec-

tively.

Assay—

Phosphate buffer—Prepare a 0.063M solution of mono-

basic potassium phosphate in water, and adjust with sodium

hydroxide Dissolve 5.18 g of dibasic sodium phosphate and
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3.65 g of monobasic sodium phosphate in 950 mL of water,

adjust with phosphoric acid to a pH of 7.0, and dilute with

water to 1000 mL.

Mobile phase—Prepare a filtered and degassed mixture of

the Phosphate buffer and isopropyl alcohol (97 : 3, v/v).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Diluent—Prepare a 0.025M solution by dissolving mono-

basic potassium phosphate in water and adjusting with so-

dium hydroxide to a pH of 7.0. Prepare a mixture of water

and Phosphate buffer (1.5 : 1).

Resolution solution—Place 1 vial of USP Somatropin RS

in an oven at 508 for 12 to 24 hours. Remove from the oven,

and dissolve the contents of the vial in Diluent to obtain a

solution having a known concentration of about 1 mg per

mL with the content of the dimer between 1% and 2%.

Standard preparation—Reconstitute a vial of USP Soma-

tropin RS with the Diluent to obtain a solution having a

known concentration of about 1.0 mg per mL.

Assay preparation—Dissolve an accurately weighed

quantity of Somatropin in Diluent, or dilute a bulk solution

of Somatropin with Diluent, to obtain a solution having a

concentration of about 1 mg per mL. [NOTE—If necessary,

the amount of protein in solution can be determined by

the test for Total protein.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 214-nm detec-

tor and a 7.8-mm 6 30-cm column that contains packing

L33 and is maintained at ambient temperature. The flow rate

is 0.6 mL per minute. Chromatograph the Resolution solu-

tion as directed for Procedure: the resolution, R, (deter-

mined as the ratio of the valley height, between the dimer

and the monomer, and the dimer peak height) is not more

than 0.4; and the tailing factor of the monomer peak (major

peak) is not more than 1.7.

Procedure—Separately inject equal volumes (about 20

mL) of the the Standard preparation and the Assay prepara-

tion, record the chromatograms for not less than twice the

retention time of the somatropin monomer peak (major

peak), and measure the peak responses for the monomer.

Calculate the quantity of somatropin, in mg per mg, of total

protein, by the formula:

P(CS / CU)(rU / rS),

in which P is the quantity of somatropin, in mg per mg, of

USP Somatropin RS; CS and CU are the total protein concen-

trations, in mg per mL, of the Standard preparation and the

Assay preparation, respectively; concentration, in mg per

mL, of somatropin in the Assay preparation by the formula:

CS(rU / rS),

in which CS is the concentration, in mg per mL, of USP So-

matropin RS in the Standard preparation; and rU and rS are

the peak responses of the monomer in the Assay preparation

and the Standard preparation, respectively.&1S (USP28)

BRIEFING

Somatropin for Injection, page 1983 of PF 29(6) [Nov.–Dec.
2003]. It is proposed to add a test for Bioidentity to provide flex-
ibility in testing and potentially to reduce the extent of animal test-
ing. The test for Bioidentity need not be performed if the bulk
substance used was tested and meets the requirements. It is also
proposed to modify the Assay to take into account the labeling
of the USP Somatropin RS.

(BNT: L. Callahan) RTS—41180-2
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Add the following:

&Somatropin for Injection

» Somatropin for Injection is a sterile, lyophilized

mixture of Somatropin with one or more suitable

buffering and stabilizing agents. It contains not

less than 89.0 percent and not more than 110.0

percent of the amount of somatropin stated on

the label. [NOTE—One mg of anhydrous Somatro-

pin is equivalent to 3.0 USP Somatropin Units.]

Packaging and storage—Preserve in tight containers, and

store between 28 and 88.

Labeling—The labeling states that the material is of recom-

binant DNA origin.

USP Reference standards h11i—USP Endotoxin RS. USP

Somatropin RS.

Identification—It meets the requirements for Identification

test A under Somatropin.

Bioidentity—[NOTE—If the bulk material is used to prepare

Somatropin for Injection was tested and meets the require-

ments, it is not necessary to perform this test.] It meets the

requirements for Bioidentity under Somatropin.

Bacterial endotoxins h85i—It contains not more than 20

USP Endotoxin Units per mg of somatropin.

Sterility h71i—It meets the requirements when tested as di-

rected forMembrane Filtration under Test for Sterility of the

Product to be Examined.

Chromatographic purity—Proceed as directed for the

Chromatographic purity test under Somatropin: not more

than 12% of total impurities is found.

Limit of high molecular weight proteins—Proceed as di-

rected in the test for Limit of high molecular weight proteins

under Somatropin, except to use the Assay preparation as

the Test solution: not more than 6% of high molecular

weight proteins is found.

Assay—

Phosphate buffer, Mobile phase, Diluent, Resolution solu-

tion, Standard preparation, and Chromatographic system—

Proceed as directed in the Assay under Somatropin.

Assay preparation—Dissolve the contents of a suitable

number of vials containers in Diluent to obtain a concentra-

tion of 1 mg of somatropin per mL.

Procedure—Proceed as directed under Somatropin. Cal-

culate the quantity of somatropin, in mg of somatropin per

vial container, by the formula:

(PCS / 1000)(V/N)(rU / rS),

C(V/N)(rU / rS),

in which P is the quantity of somatropin, in mg per mg, of

USP Somatropin RS; CS is the concentration, in mg per mL,

of the Standard preparation; in which C is the concentra-

tion, in mg per mL, of USP Somatropin RS in the Standard

preparation; V is the total volume of the Assay preparation;

N is the number of vials containers used to obtain the Assay

preparation; and rU and rS are the peak responses of the

monomer in the Assay preparation and the Standard prep-

aration, respectively.&1S (USP28)
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BRIEFING

Sulfisoxazole, USP 27 page 1755. It is proposed to revise the
Assay to specify the solvent used to prepare the titrant.

(HDQ: M. Marques) RTS—41337-1

Change to read:

Assay—Place about 800 mg of Sulfisoxazole, accurately weighed,
in a 250-mL conical flask, add 50 mL of dimethylformamide,
shake thoroughly to dissolve the solid, add 5 drops of a 1 in 100
solution of thymol blue in dimethylformamide, and titrate with
0.1N lithium methoxide

&in toluene&1S (USP28)

VS to a blue endpoint, taking precautions against absorption of at-
mospheric carbon dioxide. Perform a blank determination, and
make any necessary correction. Each mL of 0.1N lithium methox-
ide is equivalent to 26.73 mg of C11H13N3O3S.

BRIEFING

Titanium Dioxide, USP 27 page 1854. It is proposed to revise
this monograph by dividing it into two separate monographs, as
recommended by the USP Excipient Monograph Content Expert
Committee, and IPEC Americas: Titanium Dioxide monograph
for color-additive grade material and a proposed new USP Titani-
um Dioxide monograph (nomenclature title change to come) for
UV-attenuation grade material. The current official USP mono-
graph allows both color-additive grade and UV-attenuation grade
titanium dioxide, which have quite different applications and re-
quirements. The issues pertaining to the two materials can be more
appropriately addressed in two separate monographs. See also
briefing under Titanium Dioxide [N&L to come] under General
Monographs in this number of PF.
This will also facilitate the process of international harmoniza-

tion of the color additive grade monograph, the Japanese Pharma-
copoeia being the coordinating pharmacopoeia for Titanium
Dioxide.
This proposed USP monograph for the color-additive grade is

very similar to the older USP version before the UV-attenuation
grade was allowed. This proposal also takes into consideration
the U.S. FDA 21 CFR and FCC standards regarding Titanium Di-
oxide and also allows both anatase and rutile crystal structures.
Also included are the Assay and the limit tests for Lead, Antimony,
andMercury, based on the harmonization draft proposal. Interested
parties are urged to comment. Proposed changes from the current
USP monograph include the following:

1. Definition—A change to the upper acceptance criterion is
based on the harmonization draft proposal. Limit for added
substances has been included. Reference to attenuation grade

material is deleted. The [NOTE] has been deleted and tests
have been included for Lead, Antimony, and Mercury, based
on the harmonization draft proposal.

2. Packaging and storage—A storage statement to include the
phrase ‘‘No storage requirements specified’’ is added.

3. Labeling—Additional information is presented as to crystal-
line structure. Reference to attenuation grade material is de-
leted.

4. Identification—No change.
5. Loss on drying—No change.
6. Loss on ignition—Reference to attenuation grade material is

deleted.
7. Water-soluble substances—A platinum crucible is specified

for final heating. ‘‘A dull red heat’’ is replaced with ‘‘6508’’
for the ignition temperature.

8. Acid-soluble substances—A platinum crucible is specified for
final heating.. ‘‘A dull red heat’’ is replaced with ‘‘6508’’ for
the ignition temperature.

9. Arsenic—No change.
10. Organic volatile impurities—Deleted, based on information

that no organic solvents are used in the manufacture of the
article of commerce.

11. Limit of lead—Test is added, based on the harmonization draft
proposal.

12. Limit of antimony—Test is added, based on the harmonization
draft proposal.

13. Limit of mercury—Test is added, based on the harmonization
draft proposal.

14. Assay—The current reduction/titration (Jones-Reductor) test
is problematic and outdated. A new test is proposed, based
on the harmonization draft proposal.

(EMC: C. Sheehan) RTS—41222-1

Change to read:

» Titanium Dioxide contains not less than 99.0 percent
and not more than 100.5 percent of TiO2, calculated on
the dried basis. If labeled as attenuation grade, then Ti-
tanium Dioxide contains not less than 99.0 percent and
not more than 100.5 percent of TiO2, calculated on the
ignited basis. Attenuation grade material may contain
suitable coatings, stabilizers, and treatments to assist
formulation.

NOTE—If labeled as attenuation grade, then all tests
and assays are conducted on uncoated, untreated ma-
terial. For UV attenuation grade, the test for Loss on
drying does not apply. The FDA requires the content
of lead to be not more than 10 ppm, that of antimony
to be not more than 2 ppm, and that of mercury to be
not more than 1 ppm (21 CFR 73.1575).

&» Titanium Dioxide contains not less than

99.0 percent and not more than 101.0 percent of

TiO2, calculated on the dried basis, after correct-

ing for any suitable additives present in the

TiO2. It may contain up to 2.0 percent (either sin-
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gly or combined) of suitable additives, whether a

diluent, dispersant, particle coating, stabilizer, or

treatment to assist formulation.&1S (USP28)

Change to read:

Packaging and storage—Preserve in well-closed containers.

&No storage requirements specified.&1S (USP28)

Change to read:

Labeling—If intended for UV-attenuation, the material must be la-
beled as attenuation grade. If intended for UV-attenuation, and any
added coatings, stabilizers, or treatments are used, the labeling
shall include the name and amount of the additives.

&Label as to crystalline structure (anatase or rutile). The la-

beling indicates the name and percentage, to at least one

decimal place (w/w), of added substances present.&1S (USP28)

Change to read:

Loss on ignition h733i—Ignite 2 g, previously dried and ac-
curately weighed, at 800+ 258 to constant weight: it loses not
more than 0.5% of its weight. If labeled as attenuation grade, ignite
4 g of titanium dioxide, accurately weighed, at 800+ 258 to con-
stant weight: it loses not more than 13% of its weight.

&
&1S (USP28)

Change to read:

Water-soluble substances—Suspend 4.0 g in 50 mL of water,
mix, and allow to stand overnight. Transfer to a 200-mL volumetric
flask, add 2 mL of ammonium chloride TS, and mix. If the Titani-
um Dioxide does not settle, add another 2-mL portion of ammo-
nium chloride TS. Allow the suspension to settle, dilute with
water to volume, mix, and filter through a double thickness of
fine-porosity filter paper, discarding the first 10 mL of the filtrate.
Collect 100 mL of the clear filtrate, transfer to a tared platinum
dish, evaporate on a hot plate to dryness, and ignite at a dull red
heat

&in a platinum crucible at 6508&1S (USP28)

to constant weight: the residue weighs not more than 5 mg
(0.25%).

Change to read:

Acid-soluble substances—Suspend 5.0 g in 100 mL of 0.5N hy-
drochloric acid, and heat on a steam bath for 30 minutes, with oc-
casional stirring. Filter through an appropriate filter medium until
clear. Wash with three 10-mL portions of 0.5N hydrochloric acid.
Evaporate the combined filtrate and washings to dryness, and
ignite at a dull red heat

&in a platinum crucible at 6508&1S (USP28)

to constant weight: the residue weighs not more than 25 mg
(0.5%).

Add the following:

&Limit of lead—

Blank solution—Place 10 mL of the dilute hydrochloric

acid (1 in 20) in a 100-mL beaker. Add 2 mL of dilute acetic

acid (1 in 20), dilute with water to 50 mL, and mix.

Standard solution—Pipet 2.0 mL of Standard Lead Solu-

tion, (see Special Reagents section under Heavy Metals

h231i) into a 100-mL beaker, add 2 mL of dilute acetic acid

(1 in 20), dilute with water to 50 mL, and mix.

Test stock solution—Transfer about 10 g of Titanium Di-

oxide, accurately weighed, into a 250-mL beaker, and add

50 mL of dilute hydrochloric acid (1 in 20). Cover the bea-

ker with a watch glass, boil gently for 15 minutes, and cen-

trifuge to precipitate the insoluble residue. Pass through a

filter, and collect the filtrate. Wash the beaker used and the

residue three times with 10-mL portions of boiling water,

passing each washing through the original filter paper and

combining these washings with the above filtrate. Wash

the filter paper with a 10- to 15-mL portion of boiling water,

combine these washings with the previous washings and fil-

trate, cool, dilute with water to 100 mL, and mix to obtain

the Test stock solution. [NOTE—Save portions of this Test

stock solution for use in the tests for Limit of antimony

and Limit of mercury.]

Test solution—Transfer 20 mL of the Test stock solution to

a 100-mL beaker, add 1 drop of phenolphthalein TS, and

add dropwise, ammonia TS until the solution becomes

slightly pink. Add 2 mL of dilute acetic acid (1 in 20), dilute

with water to 50 mL, and mix.

Procedure—Concomitantly determine the absorbances of

the Standard solution and the Test solution at the lead emis-

sion line of 283.3 nm with an atomic absorption spectropho-

tometer (see Spectrophotometry and Light-Scattering

h851i) equipped with a lead hallow-cathode lamp and an

air–acetylene flame, using the Blank solution to set the in-
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strument to zero. The absorbance of the Test solution is not

greater than that of the Standard solution (not more than 10

ppm).&1S (USP28)

Add the following:

&Limit of antimony—

Standard antimony stock solution—Transfer 1.874 g of

antimony trichloride, accurately weighed, into a 1000-mL

volumetric flask, dissolve in and dilute with 0.3N hydro-

chloric acid to volume, and mix.

Standard antimony solution—[NOTE—Prepare this solu-

tion immediately before use.] Pipet 1 mL of Standard anti-

mony stock solution into a 100-mL volumetric flask, dilute

with 0.3N hydrochloric acid to volume, and mix.

Standard solution—Transfer 2.0 mL of the Standard anti-

mony solution into a 100-mL volumetric flask, dilute with

dilute hydrochloric acid (1 in 20) to volume, and mix. This

solution contains the equivalent of 0.2 mg of antimony per

mL.

Blank solution—Use dilute hydrochloric acid (1 in 20).

Test solution—Use the Test stock solution, obtained as di-

rected in the test for Limit of lead.

Procedure—Concomitantly determine the absorbance of

equal volumes (about 20 mL) of the Standard solution

and the Test solution at the antimony emission line of

283.3 nm, with a suitable graphite furnace atomic absorp-

tion spectrophotometer (see Spectrophotometry and Light-

Scattering h851i) equipped with an antimony hallow-cath-

ode lamp, using the Blank solution to set the instrument to

zero and maintaining the drying temperature of the furnace

at 1108, the ashing temperature at 6008, and the atomization

temperature at 21008. The absorbance of the Test solution is

not greater than that of the Standard solution (not more than

2 ppm).&1S (USP28)

Add the following:

&Limit of mercury—

Mercury stock solution—Transfer 135.4 mg of mercuric

chloride, previously dried in a desiccator over silica gel

for 6 hours and accurately weighed, to a 1000-mL volu-

metric flask, add 10 mL of diluted nitric acid, swirl to dis-

solve, dilute with water to volume, and mix.

Standard mercury solution—[NOTE—Prepare immediately

before use.] Transfer 10-mL of theMercury stock solution to

a 100-mL volumetric flask, add 1 mL of diluted nitric acid,

dilute with water to volume, and mix. Transfer 10 mL of this

solution to a 100-mL volumetric flask, add 1 mL of diluted

nitric acid, dilute with water to volume, and mix. This Stan-

dard mercury solution contains the equivalent of 1.0 mg of

mercury per mL.

Stannous chloride–sulfuric acid solution—Dissolve 10 g

of stannous chloride in diluted sulfuric acid (3 in 200) to

make 100 mL.

Blank solution—Use dilute hydrochloric acid (1 in 40).

Standard solution—Transfer 5.0 mL of the Standard mer-

cury solution into a 50-mL volumetric flask, dilute with di-

lute hydrochloric acid (1 in 40) to volume, and mix.

Test solution—Use the Test stock solution, obtained as di-

rected in the test for Limit of lead.

Procedure—Treat the Standard solution and the Test solu-

tion similarly as follows. Place 20 mL of the solution in an

atomic absorption spectrophotometer sample bottle, add 10

mL of Stannous chloride–sulfuric acid solution, and imme-

diately connect the sample bottle to an atomic absorption

spectrophotometer (see Spectrophotometry and Light-Scat-

tering h851i) equipped with a mercury hallow-cathode

lamp. Circulate air through the system to introduce any va-

porized mercury into the absorption cell, and determine the

absorbance of the solution under test at mercury emission

line of 253.7 nm after the recorder reading has risen rapidly
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and becomes constant. Use the Blank solution to set the in-

strument to zero. The absorbance of the Test solution is not

greater than that of the Standard solution (not more than 1

ppm).&1S (USP28)

Delete the following:

&Organic volatile impurities, Method IV h467i: meets the re-
quirements.&1S (USP28)

Change to read:

Assay—Accurately weigh about 300 mg of Titanium Dioxide,
transfer to a 250-mL beaker, and add 20 mL of sulfuric acid and
7 to 8 g of ammonium sulfate. Mix, heat on a hot plate until fumes
of sulfur trioxide appear, and continue heating over a strong flame
until solution is complete or it is apparent that the undissolved resi-
due is siliceous matter. Cool, cautiously dilute with 100 mL of
water, stir, heat carefully to boiling while stirring, and allow the
insoluble matter to settle. Filter, transfer the entire residue to the
filter, and wash thoroughly with cold 2 N sulfuric acid. Dilute
the filtrate with water to 200 mL, and cautiously add about 10
mL of ammonium hydroxide.
Prepare a zinc amalgam column in a 25-cm Jones reductor tube,

placing a pledget of glass wool in the bottom of the tube, and filling
the constricted portion of the tube with zinc amalgam prepared as
follows. Add 20- to 30-mesh zinc to mercuric chloride solution (1
in 50), using about 100 mL of the solution for each 100 g of zinc,
and after about 10 minutes, decant the solution from the zinc, then
wash the zinc by decantation. Wash the zinc amalgam column with
100-mL portions of 2N sulfuric acid until 100 mL of the washing
does not decolorize 1 drop of 0.1N potassium permanganate.
Place 50 mL of ferric ammonium sulfate TS in a 1000-mL suc-

tion flask, and add 0.1N potassium permanganate until a faint pink
color persists for 5 minutes. Attach the Jones reductor tube to the
neck of the flask, and pass 50 mL of 2N sulfuric acid through the
reductor at a rate of about 30 mL per minute. Pass the prepared
titanium solution through the reductor at the same rate, and follow
with 100 mL each of 2N sulfuric acid and of water. During these
operations, keep the reductor filled with solution or water above the
upper level of the amalgam. Taking precautions against the admis-
sion of atmospheric oxygen, gradually release the suction, wash
down the outlet tube of the reductor and the sides of the receiver,
and titrate immediately with 0.1N potassium permanganate VS.
Perform a blank determination, substituting 200 mL of 2N sulfuric
acid for the assay solution, and make any necessary correction.
Each mL of 0.1 N potassium permanganate is equivalent to
7.988 mg of TiO2.

&Accurately weigh about 150 mg of previously dried Tita-

nium Dioxide, transfer to a 500-mL conical flask, add 5 mL

of water, and shake until a homogeneous, milky suspension

is obtained. Add 30 mL of sulfuric acid and 12 g of ammo-

nium sulfate, and mix. Initially heat gently, then heat

strongly until a clear solution is obtained. Cool, cautiously

add 120 mL of water and 40 mL of hydrochloric acid, and

shake. Add 3 g of aluminum metal, and immediately insert a

rubber stopper fitted with a U-shaped glass tube while im-

mersing the other end of the U-tube into a saturated solution

of sodium bicarbonate contained in a 500-mL wide-mouth

bottle, and generate hydrogen. Allow to stand for a few min-

utes after the aluminum metal has dissolved completely to

produce a transparent purple solution. Cool to below 508 in

running water, and remove the rubber stopper carrying the

U-tube. Add 3 mL of a saturated potassium thiocyanate

solution as an indicator, and immediately titrate with 0.2 N

ferric ammonium sulfate VS until a faint brown color that

persists for 30 seconds is obtained. Perform a blank determi-

nation (see Titrimetry h541i), and make any necessary cor-

rection. Each mL of 0.2 N ferric ammonium sulfate is

equivalent to 7.988 mg of TiO2.&1S (USP28)

BRIEFING

Titanium Dioxide.This new USPmonograph, with a nomencla-
ture title proposal forthcoming, is being proposed for UV-attenua-
tion grade Titanium Dioxide to support the proposed division of
the current USP monograph into two separate monographs: a
USP monograph for color-additive grade material and a USP
monograph for UV-attenuation grade material. See also the briefing
under Titanium Dioxide. Interested parties are urged to submit
comments.

The proposed new monograph for the attenuation-grade material
includes the following changes from the current official mono-
graph:
1. Definition—Limits of added substances have been included.

The [NOTE] has been deleted and tests have been included for
Lead, Antimony, and Mercury.

2. Packaging and storage—Change to tight containers.
3. Labeling—Reference to UVattenuation and attenuation grade

removed. Additional information is presented as to crystalline
structure.

4. Identification—No change.
5. Loss on drying—This test does not apply.
6. Loss on ignition—No change. Reference to color grade is de-

leted.
7. Water-soluble substances—A platinum crucible is specified

for final heating. ‘‘A dull red heat’’ is replaced with ‘‘6508’’
for the ignition temperature.

8. Acid-soluble substances—A platinum crucible is specified for
final heating. ‘‘A dull red heat’’ is replaced with ‘‘6508’’ for
the ignition temperature.

9. Arsenic—No change.
10. Organic volatile impurities—No change.
11. Limit of lead—Test is added to monitor this impurity.
12. Limit of antimony—Test is added to monitor this impurity.
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13. Limit of mercury—Test is added to monitor this impurity.
14. Assay—The current reduction/titration (Jones-Reductor) test

is problematic and outdated. A new test is proposed.

(PA6: L. Evans; NL: W.L. Paul) RTS—41223-1

Add the following:

&Titanium Dioxide*

*Nomenclature title change to come.

TiO2 79.87

Titanium oxide (TiO2).

Titanium oxide (TiO2) [13463-67-7].

» Titanium Dioxide* contains not less than 99.0

percent and not more than 100.5 percent of

TiO2, calculated on the ignited basis, after correct-

ing for any additives remaining. It may contain up

to 13.0 percent (singly or combined) of suitable

additives, whether a diluent, dispersant, particle

coating, stabilizer, or treatment to assist formula-

tion.

Packaging and storage—Preserve in tight containers.

Labeling—Label as to crystalline structure (anatase or ru-

tile). The labeling indicates the name and percentage, to at

least one decimal place (w/w), of added substances present.

Identification—Add 5 mL of sulfuric acid to 500 mg, and

heat gently. After fumes of sulfur trioxide appear, continue

heating for a minimum of 10 seconds. Cool the suspension,

and cautiously dilute with water to 100 mL. Pass through a

filter, and add a few drops of hydrogen peroxide TS to 5 mL

of the clear filtrate: a yellow-red to orange-red color devel-

ops immediately.

Loss on ignition h733i—Ignite 4 g, accurately weighed, at

800+ 258 to constant weight: it loses not more than 13% of

its weight.

Water-soluble substances—Suspend 4.0 g in 50 mL of

water, mix, and allow to stand overnight. Transfer to a

200-mL volumetric flask, add 2 mL of ammonium chloride

TS, and mix. If the Titanium Dioxide* does not settle, add

another 2-mL portion of ammonium chloride TS. Allow the

suspension to settle, dilute with water to volume, mix, and

pass through a double thickness of fine-porosity filter paper,

discarding the first 10 mL of the filtrate. Collect 100 mL of

the clear filtrate, transfer to a tared platinum dish, evaporate

on a hot plate to dryness, and ignite at 6508 in a platinum

crucible to constant weight: the residue weighs not more

than 5 mg (0.25%).

Acid-soluble substances—Suspend 5.0 g in 100 mL of

0.5 N hydrochloric acid, and heat on a steam bath for 30

minutes, with occasional stirring. Pass through an appropri-

ate filter medium until clear. Wash with three 10-mL por-

tions of 0.5 N hydrochloric acid. Evaporate the combined

filtrate and washings to dryness, and ignite at 6508 in a plati-

num crucible to constant weight: the residue weighs not

more than 25 mg (0.5%).

Arsenic, Method I h211i—Prepare the Test Preparation as

follows. Add 3.0 g to a 250-mL conical flask fitted with a

thermometer and a vapor outlet. Add 50 mL of water, 500

mg of hydrazine sulfate, 500 mg of potassium bromide, 20 g

of sodium chloride, and 25 mL of sulfuric acid. Arrange to

collect the evolved vapors in 52 mL of water contained in

the arsine generator flask, then heat the test specimen to 908,

and maintain the temperature at 908 to 1008 for 15 minutes.

Add 3 mL of hydrochloric acid to the solution in the genera-
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tor flask: the resulting solution meets the requirements of the

test, the addition of 20 mL of 7N sulfuric acid specified un-

der Procedure being omitted. The limit is 1 ppm.

Limit of lead—

Blank solution—Place 10 mL of the dilute hydrochloric

acid (1 in 20) in a 100-mL beaker. Add 2 mL of dilute acetic

acid (1 in 20), dilute with water to 50 mL, and mix.

Standard solution—Pipet 2.0 mL of Standard Lead Solu-

tion, (see Special Reagents section under Heavy Metals

h231i) into a 100-mL beaker, add 2 mL of dilute acetic acid

(1 in 20), dilute with water to 50 mL, and mix.

Test stock solution—Transfer about 10 g of Titanium Di-

oxide*, accurately weighed, into a 250-mL beaker, and add

50 mL of dilute hydrochloric acid (1 in 20). Cover the bea-

ker with a watch glass, boil gently for 15 minutes, and cen-

trifuge to precipitate the insoluble residue. Pass through a

filter, and collect the filtrate. Wash the beaker used and the

residue three times with 10-mL portions of boiling water,

passing each washing through the original filter paper and

combining these washings with the above filtrate. Wash

the filter paper with a 10- to 15-mL portion of boiling water,

combine these washings with the previous washings and the

filtrate, cool, dilute with water to 100 mL, and mix to obtain

the Test stock solution. [NOTE—Save portions of this Test

stock solution for use in the tests for Limit of antimony

and Limit of mercury.]

Test solution—Transfer 20 mL of the Test stock solution to

a 100-mL beaker, add 1 drop of phenolphthalein TS, and

add, dropwise, ammonia TS until the solution becomes

slightly pink. Add 2 mL of dilute acetic acid (1 in 20), dilute

with water to 50 mL, and mix.

Procedure—Concomitantly determine the absorbance of

the Standard solution and the Test solution at the lead emis-

sion line of 283.3 nm with an atomic absorption spectropho-

tometer (see Spectrophotometry and Light-Scattering

h851i) equipped with a lead hallow-cathode lamp and an

air–acetylene flame, using the Blank solution to set the in-

strument to zero. The absorbance of the Test solution is not

greater than that of the Standard solution (not more than 10

ppm).

Limit of antimony—

Standard antimony stock solution—Transfer 1.874 g of

antimony trichloride, accurately weighed, into a 1000-mL

volumetric flask, dissolve in and dilute with 0.3 N hydro-

chloric acid to volume, and mix.

Standard antimony solution—[NOTE—Prepare this solu-

tion immediately before use.] Pipet 1 mL of Standard anti-

mony stock solution into a 100-mL volumetric flask, dilute

with 0.3 N hydrochloric acid to volume, and mix.

Standard solution—Transfer 2.0 mL of the Standard anti-

mony solution into a 100-mL volumetric flask, dilute with

dilute hydrochloric acid (1 in 20) to volume, and mix. This

solution contains the equivalent of 0.2 mg of antimony per

mL.

Blank solution—Use dilute hydrochloric acid (1 in 20).

Test solution—Use the Test stock solution, obtained as di-

rected in the test for Limit of lead.

Procedure—Concomitantly determine the absorbance of

equal volumes (about 20 mL) of the Standard solution

and the Test solution at the antimony emission line of

283.3 nm, with a suitable graphite furnace atomic absorp-

tion spectrophotometer (see Spectrophotometry and Light-

Scattering h851i) equipped with an antimony hallow-cath-

ode lamp, using the Blank solution to set the instrument to

zero and maintaining the drying temperature of the furnace

at 1108, the ashing temperature at 6008, and the atomization

temperature at 21008. The absorbance of the Test solution is

not greater than that of the Standard solution (not more than

2 ppm).
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Limit of mercury—

Mercury stock solution—Transfer 135.4 mg of mercuric

chloride, previously dried in a desiccator over silica gel

for 6 hours and accurately weighed, to a 1000-mL volu-

metric flask, add 10 mL of diluted nitric acid, swirl to dis-

solve, dilute with water to volume, and mix.

Standard mercury solution—[NOTE—Prepare immedi-

ately before use.] Transfer 10 mL of Mercury stock solution

to a 100-mL volumetric flask, add 1 mL of diluted nitric

acid, dilute with water to volume, and mix. Transfer 10

mL of this solution to a 100-mL volumetric flask, add 1

mL of diluted nitric acid, dilute with water to volume, and

mix. This Standard mercury solution contains the equiva-

lent of 1.0 mg of mercury per mL.

Stannous chloride–sulfuric acid solution—Dissolve 10 g

of stannous chloride in diluted sulfuric acid (3 in 200) to

make 100 mL.

Blank solution—Use dilute hydrochloric acid (1 in 40).

Standard solution—Transfer 5.0 mL of the Standard mer-

cury solution into a 50-mL volumetric flask, dilute with di-

lute hydrochloric acid (1in 40) to volume, and mix.

Test solution—Use the Test stock solution, obtained as di-

rected in the test for Limit of lead.

Procedure—Treat the Standard solution and the Test solu-

tion similarly as follows. Place 20 mL of the solution in an

atomic absorption spectrophotometer sample bottle, add 10

mL of Stannous chloride–sulfuric acid solution, and imme-

diately connect the sample bottle to an atomic absorption

spectrophotometer (see Spectrophotometry and Light-Scat-

tering h851i) equipped with a mercury hallow-cathode

lamp. Circulate air through the system to introduce any va-

porized mercury into the absorption cell, and determine the

absorbance of the solution under test at the mercury emis-

sion line of 253.7 nm after the recorder reading has risen

rapidly and becomes constant. Use the Blank solution to

set the instrument to zero. The absorbance of the Test solu-

tion is not greater than that of the Standard solution (not

more than 1 ppm).

Organic volatile impurities, Method IV h467i: meets the

requirements.

Assay—Accurately weigh about 150 mg of Titanium Diox-

ide*, previously ignited, transfer to a 500-mL conical flask,

add 5 mL of water, and shake until a homogeneous, milky

suspension is obtained. Add 30 mL of sulfuric acid and 12 g

of ammonium sulfate, and mix. Initially heat gently, then

heat strongly until a clear solution is obtained. Cool, cau-

tiously add 120 mL of water and 40 mL of hydrochloric

acid, and shake. Add 3 g of aluminum metal, and immedi-

ately insert a rubber stopper fitted with a U-shaped glass

tube while immersing the other end of the U-tube into a sat-

urated solution of sodium bicarbonate contained in a 500-

mL wide-mouth bottle, and generate hydrogen. Allow to

stand for a few minutes after the aluminum metal has dis-

solved completely to produce a transparent purple solution.

Cool to below 508 in running water, and remove the rubber

stopper carrying the U-tube. Add 3 mL of a saturated potas-

sium thiocyanate solution as an indicator, and immediately

titrate with 0.2 N ferric ammonium sulfate VS until a faint

brown color that persists for 30 seconds is obtained. Perform

a blank determination (see Titrimetry h541i), and make any

necessary correction. Each mL of 0.2 N ferric ammonium

sulfate is equivalent to 7.988 mg of TiO2.&1S (USP28)

BRIEFING

Topiramate, page 533 of PF 29(2) [Jan.–Feb. 2003]. This new
monograph, which previously appeared in Pharmacopeial Pre-
views, is now forwarded with changes to In-Process Revision. It
is proposed to add a test for Limit of sulfamate and sulfate because
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it has been reported that these two ions are possible products of
degradation. The analytical method for the test for Limit of sulfa-
mate and sulfate was validated using the IonPac AS11-HC brand
of L46 column and the IonPac AG11 brand of L46 guard column.
Typical retention times are about 3.3 minutes and about 12.7 min-
utes for the sulfamate and sulfate peaks, respectively. It is also pro-
posed to indicate the use of peak areas in the test for Related
compounds and in the Assay. In addition, minor editorial style
changes have been made.

(PA3: S. Salado) RTS—40645-1; 40020-5

Add the following:

&Topiramate

C12H21NO8S 339.36

b-D-Fructopyranose, 2,3 : 4,5-bis-O-(1-methylethylidene)-,

sulfamate.

2,3 : 4,5-Di-O-isopropylidene-b-D-fructopyranose sulfa-

mate [97240-79-4].

» Topiramate contains not less than 98.0 percent

and not more than 102.0 percent of C12H21NO8S,

calculated on the anhydrous basis.

Packaging and storage—Preserve in tight, light-resistant

containers, and store at controlled room temperature.

USP Reference standards h11i—USP Topiramate RS.

USP Topiramate Related Compound A RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Specific rotation h781Si: between –298 and –358, mea-

sured at 208.

Test solution: 4 mg per mL, in methanol.

Water, Method I h921i: not more than 0.5%.

Residue on ignition h281i: not more than 0.2%.

Related compounds—

Mobile phase—Proceed as directed in the Assay.

NOTE—Prepare all solutions fresh before use.

System suitability solution—Transfer about 3 mg of USP

Topiramate Related Compound A RS, accurately weighed,

to a 10-mL volumetric flask. Dissolve in and dilute with Test

solution to volume, and mix.

Test solution—Transfer about 1 g of Topiramate, ac-

curately weighed, to a 25-mL volumetric flask, and dissolve

in Mobile phase with the aid of sonication. Cool to room

temperature, dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a refractive in-

dex detector and a 4.6-mm 6 25-cm column that contains

packing L1. The column and the detector temperatures are

maintained at 558. The flow rate is about 0.6 mL per minute.

Chromatograph the System suitability solution, and record

the peak responses areas as directed for Procedure: the

relative retention times are about 0.9 for topiramate related

compound A and 1.0 for topiramate; the resolution, R, be-

tween topiramate related compound A and topiramate is not

less than 1.0; and the relative standard deviation for rep-

licate injections is not more than 2.0%.
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Procedure—Inject a volume (about 50 mL) of the Test

solution into the chromatograph, record the chromatogram,

and measure all of the peak responses areas. Record the

chromatogram for a period of time equivalent to not less

than five times the retention time of the topiramate peak.

Calculate the percentage of fructose in the portion of Topir-

amate taken by the formula:

100(1/F)(rU / rS),

in which F is the relative response factor and is equal to 1.2;

rU is the area of any peak at a relative retention time of about

0.45; and rS is the sum of the responses areas of all the peaks.

Calculate the percentage of each impurity in the portion of

Topiramate taken by the formula:

100(ri / rS),

in which ri is the peak response area for each impurity; and

rS is the sum of the responses areas of all the peaks: not more

than 0.3% of fructose is found; not more than 0.3% of topir-

amate related compound A is found; not more than 0.1% of

any other individual impurity is found; and not more than

0.5% of total impurities is found. [NOTE—Discard any peak

due to solvents.]

Limit of sulfamate and sulfate—

Diluent—Prepare a mixture of high-purity water and ace-

tonitrile (80 : 20).

Solution A—Transfer about 4 g. of sodium hydroxide to a

1000-mL volumetric flask. Dissolve in and dilute with

High-Purity Water (see Reagents in Chemical Resis-

tance—Glass Containers under Containers h661i) to vol-

ume, filter, and degas.

Solution B—Use filtered and degassed High-Purity

Water.

Solution C—Dilute 50 mL of Solution A to 100-mL with

High-Purity Water, filter, and degas.

Mobile phase—Use variable mixtures of Solution A, Solu-

tion B, and Solution C as directed for Chromatographic sys-

tem. Make adjustments if necessary (see System Suitability

under Chromatography h621i).

Sulfamic acid stock solution—Transfer about 60 mg, ac-

curately weighed, of sulfamic acid to a 100-mL volumetric

flask. Dissolve in and dilute with Diluent to volume.

Sulfate stock solution—Transfer about 90.7 mg, ac-

curately weighed, of potassium sulfate to a 100-mL volu-

metric flask. Dissolve in and dilute with Diluent to volume.

Standard solution—Transfer 3.0 mL each of Sulfamic

acid stock solution and Sulfate stock solution to a 50-mL

volumetric flask, dilute with Diluent to volume, and mix.>

Test solution—Transfer about 100 mg, accurately

weighed, of Topiramate to a 10-mL volumetric flask. Dis-

solve in and dilute with High-Purity Water to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a conductivity

detector, a 4.0-mm 6 5-cm guard column that contains

packing L46 and a 4.0- 6 25-cm column that contains

packing L46. The flow rate is about 2.0 mL per minute.

The chromatograph is programmed as follows. Chromato-

graph the Standard solution, and record the peak areas as

directed for Procedure: the relative retention time is 1.0

for the sulfate peak and about 0.27 for the sulfamate peak;

and the relative standard deviation for replicate injections is

not more than 2.0% for both the sulfate and sulfamate peaks.
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Time

(minutes)

Solution A

(%)

Solution B

(%)

Solution C

(%) Elution

0 0 95 5 equilibration

0–7.0 0 95 5 isocratic

7.0–15.0 0?20 95?0 5?80 linear gradient

15.0–20.0 20 0 80 isocratic

20.0–20.1 20?0 0?95 80?5 linear gradient

20.1–25.0 0 95 5 re-equilibration

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas for the sulfate and sulfamate peaks. Calculate the

percentage of sulfate and sulfamate in the portion of Topir-

amate taken by the formula:

1000F(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of potassium

sulfate or sulfamic acid in the Standard solution; F is the

correction factor and is equal to 0.551 for sulfate and

0.989 for sulfamate; W is the weight, in mg, of Topiramate

taken; and ri and rS are the peak areas of the sulfate or sul-

famate ion obtained from the Test solution and the Standard

solution, respectively: not more that 0.10% of sulfate ion is

found; and not more than 0.10% of sulfamate ion is found.

Limit of residual solvents—

Standard stock solution—Dilute accurately measured vol-

umes of acetone, isopropyl alcohol, acetonitrile, methylene

chloride, n-hexane, ethyl acetate, and pyridine in dimethyl-

formamide to obtain a solution having known concentra-

tions, in mL per mL, of about 3.0, 3.2, 0.24, 0.20, 0.22,

2.8, and 0.01, respectively.

Standard solution—Transfer 10.0 mL of Standard stock

solution to a 100-mL volumetric flask, dilute with dimethyl-

formamide to volume, and mix. Transfer 5 mL to a 20-mL

headspace vial, and crimp immediately.

Blank solution—Use dimethylformamide.

Test solution—Transfer about 0.25 g of Topiramate to a

20-mL headspace vial. Add 5.0 mL of dimethylformamide,

and crimp immediately.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a headspace injec-

tor, a flame-ionization detector, and a 0.53-mm 6 75-m

capillary column, the internal wall of which is coated with

a 0.3-mm film of liquid phase G43. The column temperature

is programmed according to Table 1.

Table 1. Column Temperature Program

Time

(minutes)

Initial

Temperature

(8)

Final

Temperature

(8)

Temperature

Increase

(8 per

minute)

0–12 50 50 isothermal

12–22 50 150 10

22–27 150 150 isothermal

27–28.3 150 230 60

28.3–33.3 230 230 isothermal
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The injection port temperature is maintained at 1508; the

headspace sampler temperature is maintained at 808; and

the detector temperature is maintained at 2508. Nitrogen is

used as the carrier gas at a flow rate of about 5 mL per min-

ute and a split flow rate of about 15 mL per minute. Chro-

matograph the Standard solution, and record the peak

responses as directed for Procedure: the retention time for

pyridine is about 21 minutes; the relative retention times are

about 0.4 for acetone, about 0.46 for isopropyl alcohol,

about 0.49 for acetonitrile, about 0.51 for methylene chlo-

ride, about 0.58 for n-hexane, about 0.71 for ethyl acetate,

and 1.0 for pyridine; the resolution, R, between adjacent

peaks is not less than 1.0; and the relative standard deviation

for consecutive injections of the Standard solution for all

analytes is not less than 15.0%. Chromatograph the Blank

solution, and record the peak responses as directed for

Procedure: there are no interfering peaks due to dimethyl-

formamide.

Procedure—Inject a volume (about 1 mL of the head-

space, using a heated gas-tight syringe) of the Standard

solution and the Test solution into the chromatograph, re-

cord the chromatogram, and measure the areas for the major

peaks. Calculate the percentage of each solvent per g of To-

piramate taken by the formula:

500(CDU /W)(rU / rS),

in which C is the concentration, in mL per mL, of each sol-

vent in the Standard solution; DU is the density, in mg per

mL, of each solvent; W is the weight, in mg, of Topiramate

taken to prepare the Test solution; and rU and rS are the peak

areas of the corresponding analyte obtained from the Test

solution and the Standard solution, respectively. Not more

than 0.50%, 0.50%, 0.04%, 0.05%, 0.029%, 0.05%, and

0.02%, (w/w) of acetone, isopropyl alcohol, acetonitrile,

methylene chloride, n-hexane, ethyl acetate, and pyridine,

respectively, is found.

Assay—

Mobile phase—Prepare a filtered and degassed mixture

of acetonitrile and water (1 : 1). Make adjustments if neces-

sary (see System Suitability under Chromatography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Topiramate RS in Mobile phase, and dilute

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of about

2.0 mg per mL.

Assay preparation—Transfer about 50 mg of Topiramate,

accurately weighed, to a 25-mL volumetric flask, and dis-

solve in and dilute with Mobile phase to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a refractive in-

dex detector and a 4.6-mm 6 25-cm column that contains

5-mm packing L1. The flow rate is about 0.6 mL per minute.

The detector and column temperatures are maintained at

508. Chromatograph the Standard preparation, and record

the peak responses as directed for Procedure: the column

efficiency is not less than 1500 theoretical plates; the tailing

factor is not more than 2.0; and the relative standard devia-

tion for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C12H21NO8S in the portion of Topiramate

taken by the formula:

25C(rU / rS),
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in which C is the concentration, in mg per mL, of USP To-

piramate RS in the Standard preparation; and rU and rS are

the peak responses areas obtained from the Assay prepara-

tion and the Standard preparation, respectively.&1S (USP28)

BRIEFING

Tripelennamine Hydrochloride, USP 27 page 1906. It is pro-
posed to change the upper assay limit in the Definition from 100.5
percent to 102.0 percent so that it reflects the precision of the
HPLC procedure and is consistent with other drug substances. It
is proposed to revise the formula in the Assay to take into consid-
eration the concentration of the Assay preparation and to specify
that the calculation of the quantity is in percentage rather than in
mg.

(PA1: K. Russo) RTS—40747-1

Change to read:

» Tripelennamine Hydrochloride contains not less than
98.0 percent and not more than 100.5 percent

&102.0 percent&1S (USP28)

of C16H21N3 �HCl, calculated on the dried basis.

Change to read:

Assay—

Ion-pair solution—Prepare a 29 mM sodium 1-octanesulfonate
solution.
Mobile phase—Transfer 530 mL of methanol to a suitable con-

tainer, add 1.0 mL of N,N-dimethyloctylamine, and mix thor-
oughly. Add 430 mL of the Ion-pair solution, mix, and adjust
with phosphoric acid to a pH of 3.0. Make adjustments if necessary
(see System Suitability under Chromatography h621i).
Benzaldehyde solution—Transfer 1.0 mL of benzaldehyde to a

100-mL volumetric flask, dilute with Mobile phase to volume,
and mix. Transfer 5.0 mL of the solution so obtained to a 100-
mL volumetric flask, dilute withMobile phase to volume, and mix.
System suitability preparation—Transfer about 50 mg of 2-ben-

zylaminopyridine, accurately weighed, to a 100-mL volumetric
flask, add 10 mL of methanol, sonicate to dissolve, dilute withMo-
bile phase to volume, and mix. Transfer 5.0 mL of the solution so
obtained to a 100-mL volumetric flask, add 5.0 mL of Benzalde-
hyde solution, dilute with Mobile phase to volume, and mix.
Standard preparation—Dissolve an accurately weighed quantity

of USP Tripelennamine Hydrochloride RS in Mobile phase, and
dilute quantitatively, and stepwise if necessary, with Mobile phase
to obtain a solution having a known concentration of about 0.5 mg
per mL.

Assay preparation—Transfer about 50 mg of Tripelennamine
Hydrochloride, accurately weighed, to a 100-mL volumetric flask,
dissolve in and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 242-nm detector and a
4.6-mm 6 25-cm column that contains packing L7. The flow rate
is about 1 mL per minute. The column temperature is maintained at
358. [NOTE—New columns are conditioned with Mobile phase
overnight before the initial use and may be reconditioned, as neces-
sary, thereafter.] Chromatograph the System suitability prepara-
tion, and record the peak responses as directed for Procedure:
the relative retention times are about 0.75 for benzaldehyde and
1.0 for 2-benzylaminopyridine; and the resolution, R, between
benzaldehyde and 2-benzylaminopyridine is not less than 3.5.
Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the column efficiency is not less
than 10,000 theoretical plates; and the relative standard deviation
for replicate injections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 10 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg

&percentage,&1S (USP28)

of C16H21N3 �HCl in the portion of Tripelennamine Hydrochloride
taken by the formula:

100C(rU / rS),

&100CS(rU/rS)/CU&1S (USP28)

in which C

&CU and CS&1S (USP28)

are the concentrations, in mg per mL, of

&the Assay preparation and of&1S (USP28)

USP Tripelennamine Hydrochloride RS in the Standard prepara-
tion, respectively; and rU and rS are the peak responses obtained
from the Assay preparation and the Standard preparation, respec-
tively.

BRIEFING

Trolamine Salicylate, USP 27 page 1912. It is proposed to re-
vise the Identification test to specify that the test solution and the
Standard solution contain equivalent concentrations of salicylic
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acid. It is also proposed to revise the Assay to clarify that the Assay
preparation and the Standard preparation contain equivalent con-
centrations of salicylic acid.

(PA2: D. Bempong) RTS—41297-1

Change to read:

Identification, Ultraviolet Absorption h197Ui—
Solution: 1 mg per mL, in 0.1-cm cells.

&The test solution and the Standard solution contain the

equivalent of 1 mg of salicylic acid per mL.&1S (USP28)

Medium: methanol.
Absorptivities do not differ by more than 1.0%.

Change to read:

Assay—
Mobile phase—Prepare a filtered and degassed mixture of water

and acetonitrile (7 : 3). Make adjustments if necessary (see System
Suitability under Chromatography h621i).
Standard preparation—Dissolve an accurately weighed quantity

of USP Salicylic Acid RS in methanol, and dilute quantitatively,
and stepwise if necessary, with methanol to obtain a solution hav-
ing a known concentration of about 48 mg per mL.
Assay preparation—Transfer a portion of Trolamine Salicylate,

equivalent to about 300 mg of C13H21NO6

&salicylic acid,&1S (USP28)

accurately weighed, to a 250-mL volumetric flask, and dilute with
methanol to volume. Transfer 2 mL of this solution to a 50-mL
volumetric flask, dilute with methanol to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 308-nm detector and a
4.0-mm 6 12.5-cm column that contains packing L1. The flow
rate is about 1 mL per minute. The column temperature is main-
tained at 308. Chromatograph the Standard preparation, and re-
cord the peak responses as directed for Procedure: the column
efficiency is not less than 8000 theoretical plates; the tailing factor
is not more than 1.5; and the relative standard deviation for rep-
licate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the percentage of C13H21NO6 in the
portion of Trolamine Salicylate taken by the formula:

100(rU / rS),

in which rU and rS are the peak responses obtained from the Assay
preparation and the Standard preparation, respectively.

BRIEFING

Ursodiol, USP 27 page 1923. It is proposed to clarify the re-
quirements in the test for Related compounds by specifying the
limits for chenodiol and for lithocholic acid.

(PA4: E. Gonikberg) RTS—41331-1

Change to read:

Related compounds—

Adsorbent: 0.25-mm layer of chromatographic silica gel.
Solvent—Prepare a mixture of acetone and water (9 : 1).
Standard solution 1—Prepare a solution of chenodiol in Solvent

containing 600 mg per mL.
Standard solution 2—Prepare a solution of lithocholic acid in

Solvent containing 20 mg per mL.
Test solution—Prepare a solution of Ursodiol in Solvent contain-

ing 40 mg per mL.
Diluted test solution—Quantitatively dilute 1 mL of the Test

solution with Solvent to obtain a solution having a concentration
of 40 mg per mL.
Developing solvent system: a mixture of chloroform, glacial

acetic acid, and water (85 : 15 : 0.5)
Spray reagent: phosphomolybdic acid TS.
Procedure—Separately apply 10 mL each of Standard solution

1, Standard solution 2, the Test solution, and the Diluted test solu-
tion to a thin-layer chromatographic plate (see Thin Layer Chro-
matography under Chromatography h621i), and proceed as direc-
ted in the chapter, allowing the solvent front to move about three-
fourths of the length of the plate. Remove the plate from the devel-
oping chamber, mark the solvent front, and air-dry the plate. Spray
the plate with phosphomolybdic acid TS, dry at 1058 for 5 minutes,
and examine the plate: any secondary spot in the chromatogram of
the Test solution having the same RF value as the principal spot
from Standard solution 1 is not greater in size or intensity than that
obtained from Standard solution 1:

&not more than 1.5% of chenodiol is found.&1S (USP28)

No secondary spot observed in the chromatogram of the Test solu-
tion having the same RF value as the principal spot from Standard
solution 2 is greater in size or intensity than that obtained from
Standard solution 2:

&not more than 0.05% of lithocholic acid is found.&1S (USP28)

No
~

other~USP27 secondary spot observed in the chromatogram of
the Test Solution is greater in size or intensity than the principal
spot obtained from the Diluted test solution: not more than 0.1%

&of any other impurity&1S (USP28)

is found.
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BRIEFING

Vinorelbine Injection. Because there is no existing USP mono-
graph for this dosage form, a new monograph, based on validation
data received, is being proposed. The liquid chromatographic
procedure in the Assay and the test for Related compounds is based
on analyses performed with a Delta-Pak C18 brand of L1 column.
The typical retention times observed are about 10.8 minutes for the
photodegradation product, 13.5 minutes for vinorelbine, and 16.2
minutes for vinorelbine related compound A.

(PA6: L. Evans; AMB: D. Porter; PSD: C. Okeke; NL: C. Barn-
stein) RTS—39915-1; 39915-2

Add the following:

&Vinorelbine Injection

»Vinorelbine Injection is a sterile solution of Vi-

norelbine Tartrate in Water for Injection. It con-

tains not less than 92.5 percent and not more

than 105.0 percent of the labeled amount of

C45H54N4O8.

Caution—Handle Vinorelbine Injection with

great care since it is a potent cytotoxic agent.

Packaging and storage—Preserve in single-dose Con-

tainers for Injections as described under Injections h1i, pre-

ferably of Type I glass, protected from light. Store in a

refrigerator.

USP Reference standards h11i—USP Endotoxin RS. USP

Vinorelbine Related Compound A RS. USP Vinorelbine Tar-

trate RS.

Clarity and color of solution—The solution of Injection

(10 mg per mL) is clear. The absorbance of a solution of

Injection, determined in a 1-cm cell at 420 nm, with a suit-

able spectrophotometer, using water as the blank, is not

greater than 0.060.

Identification—The retention time and the UV spectrum of

the major peak in the chromatogram of the Assay prepara-

tion corresponds to that in the chromatogram of the Stan-

dard preparation, as obtained in the Assay.

Bacterial endotoxins h85i—It contains not more than 3.0

USP Endotoxin units per mg of vinorelbine.

Sterility h71i—It meets the requirements when tested as di-

rected forMembrane Filtration under Test for Sterility of the

Product to be Examined.

pH h791i: between 3.3 and 3.8.

Particulate matter h788i: meets the requirements for

small-volume injections.

Related compounds—

Mobile phase, System suitability solution, Standard solu-

tion, Diluted standard solution—Proceed as directed in the

test for Related compounds under Vinorelbine Tartrate.

Chromatographic system—Proceed as directed in the As-

say.

Test solution—Dilute a portion of Injection with Mobile

phase to obtain a solution containing 1.0 mg of vinorelbine

per mL.

Procedure—Proceed as directed for Procedure in the test

for Related compounds under Vinorelbine Tartrate. Not

more than 1.0% of the photodegradation product is found;

not more than 0.3% of vinorelbine related compound A is
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found; not more than 0.2% of any other individual impurity

is found; and the sum of all impurities, excluding any peaks

that are below the limit of quantitation (0.02%), is not more

than 2.0%.

Other requirements—It meets the requirements under In-

jections h1i.

Assay—

Phosphate buffer, Mobile phase, and System suitability

solution—Proceed as directed in the test for Related com-

pounds under Vinorelbine Tartrate.

Standard preparation—Dissolve an accurately weighed

quantity of USP Vinorelbine Tartrate RS in water to obtain

a solution having a known concentration of about 0.10 mg

of vinorelbine (base) per mL.

Assay preparation—Transfer an accurately measured vol-

ume of Injection, equivalent to about 10 mg of vinorelbine,

to a 100-mL volumetric flask, dilute with water to volume,

and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a diode-array

detector and a 3.9-mm6 15-cm column that contains pack-

ing L1. The column temperature is maintained at 408. The

flow rate is about 1.0 mL per minute. Chromatograph the

System suitability solution, and record the peak responses

as directed for Procedure: the relative retention times are

about 0.8 for the photodegradation product, 1.0 for vinorel-

bine, and about 1.2 for vinorelbine related compound A; and

the relative retention between vinorelbine tartrate and vinor-

elbine is not less than 1.1.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the vinorelbine peaks, using a

diode-array detector. Calculate the quantity, in mg, of vinor-

elbine (C45H54N4O8) in each mL of the Injection taken by the

formula:

C(L/D)(rU / rS),

in which C is the concentration, in mg per mL, of USP Vi-

norelbine RS in the Standard preparation; L is the labeled

quantity, in mg, of vinorelbine in each mL of Injection tak-

en; D is the concentration, in mg per mL, of vinorelbine in

the Assay preparation; and rU and rS are the peak responses

at 267 nm obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Bacteriostatic Water for Injection, USP 27 page 1949 and
page 3087 of the First Supplement; Sterile Water for Inhalation,
USP 27 page 1950 and page 3087 of the First Supplement; Sterile
Water for Injection,USP 27 page 1950 and page 3088 of the First
Supplement;Water for Hemodialysis, page 3089 of the First Sup-
plement. A revision is proposed in the test for Bacterial endotoxins
to harmonize the text with that found in the European Pharmaco-
poeia and to be consistent with the language in the general chapter
Bacterial Endotoxins Test h85i.

(PW: F. Barletta; AMB: D. Porter) RTS—41256-3

Change to read:

Bacterial endotoxins h85i—It contains not more

&less&1S (USP28)

than 0.5 USP Endotoxin Unit per mL.
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BRIEFING

Sterile Water for Inhalation,USP 27 page 1950 and page 3087
of the First Supplement—See briefing under Bacteriostatic Water
for Injection.

(PW: F. Barletta; AMB: D. Porter) RTS—41256-2

Change to read:

Bacterial endotoxins h85i—It contains not more

&less&1S (USP28)

than 0.5 USP Endotoxin Unit per mL.

BRIEFING

Sterile Water for Injection, USP 27 page 1950 and page 3088
of the First Supplement—See briefing under Bacteriostatic Water
for Injection.

(PW: F. Barletta; AMB: D. Porter) RTS—41256-1

Change to read:

Bacterial endotoxins h85i—It contains not more

&less&1S (USP28)

than 0.25 USP Endotoxin Unit per mL.

BRIEFING

Purified Water, USP 27 page 1950 and page 3089 of the First
Supplement; Water for Injection, USP 27 page 1949 and page
3087 of the First Supplement. As a result of discussions during
and subsequent to the March 3, 2004 meeting of the Pharmaceuti-
cal Waters Expert Committee, it is proposed to revise the Defini-
tion to include drinking water that meets the WHO guidelines. The

intent of the Definition in this monograph is to prevent the use of
waste or sewer water; to prevent the use of recycling waste or non-
potable water; and to prevent the use of drinking water that does
not meet some basic minimum acceptable norm. This proposal ex-
tends the minimum acceptable norms to those specified by the
WHO.

(PW: F. Barletta) RTS—41213-1

Change to read:

» Purified Water is water obtained by a suitable pro-
cess. It is prepared from water complying with the
U.S. Environmental Protection Agency National Pri-
mary Drinking Water Regulations or comparable regu-
lations of the European Union, Japan,

&or the World Health Organization’s Guidelines

for Drinking Water Quality.&1S (USP28)

It contains no added substance.

NOTE—Purified Water is intended for use as an in-
gredient of official preparations and in tests and assays
unless otherwise specified (see Water in Ingredients
and Processes and in Tests and Assays under General
Notices and Requirements). Where used for sterile dos-
age forms, other than for parenteral administration,
process the article to meet the requirements under Ster-
ility Tests h71i, or first render the Purified Water sterile
and thereafter protect it from microbial contamination.
Do not use Purified Water in preparations intended for
parenteral administration. For such purposes use Water
for Injection, Bacteriostatic Water for Injection, or
Sterile Water for Injection. The tests for Total organic
carbon and Conductivity apply to Purified Water pro-
duced on site for use as an ingredient of official pre-
parations and in tests and assays. Purified Water
packaged in bulk for commercial use elsewhere meets
the requirements of all of the tests under Sterile Puri-
fied Water, except Labeling and Sterility h71i.
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BRIEFING

Sterile Purified Water, USP 27 page 1950, page 3089 of the
First Supplement, and page 947 of PF 30(3) [May–June 2004].
It is proposed to clarify the preparation of the control in the test
for Chloride.

(PW: F. Barletta) RTS—41288-1

Change to read:

Ammonia—For containers having a fill volume of less than 50
mL, dilute 50 mL of it with 50 mL of High-Purity Water (see Re-
agents under Containers h661i), and use this dilution as the test
solution; where the fill volume is 50 mL or more, use 100 mL of
it as the test solution. To 100 mL of the test solution add 2 mL of
alkaline mercuric-potassium iodide TS: any yellow color produced
immediately is not darker than that of a control containing 30 mg of
added ammonia &(furnished by adding 1.76 mL of 1.0 N ammo-
nium hydroxide)&1S (USP27)

&(furnished by adding 1 mL of the final solution prepared

by diluting 3.0 mL of ammonia TS with High-Purity Water

to 100 mL; 1.0 mL of this solution is further diluted to 100

mL)&1S (USP28)

in 100 mL of High-Purity Water. This corresponds to a limit of 0.6
mg per L for containers having a fill volume of less than 50 mL and
0.3 mg per L where the fill volume is 50 mL or more.

Change to read:

Chloride—To 20 mL in a color-comparison tube add 5 drops of
nitric acid and 1 mL of silver nitrate TS, and gently mix: any tur-
bidity formed within 10 minutes is not greater than that produced
in a similarly treated control consisting of 20 mL of

&a solution of sodium chloride in&1S (USP28)

High-Purity Water (see Reagents under Containers h661i), con-
taining 10 mg of Cl (0.5 mg per L),

&825 mg of sodium chloride per L (10 mg of Cl in 20

mL),&1S (USP28)

viewed downward over a dark surface with light entering the tubes
from the sides.

BRIEFING

Water for Hemodialysis, page 3089 of the First Supplement—
See briefing under Bacteriostatic Water for Injection.

(PW: F. Barletta; AMB: D. Porter) RTS—41256-4

Change to read:

Bacterial endotoxins h85i—It contains not more

&less&1S (USP28)

than 2 USP Endotoxin Units per mL.

BRIEFING

Excipients, USP and NF Excipients, Listed by Category, NF
22 page 2809 and page 961 of PF 30(3) [May–June 2004]. The
proposed revision complements the proposed new monograph,
Polydecene, which appears elsewhere in this number of PF.

(EMC) RTS—39281-1

Change to read:

Acidifying Agent
Acetic Acid
Acetic Acid, Glacial
Citric Acid

~

Citric Acid, Anhydrous~NF23

~

Citric Acid Monohydrate~NF23

Fumaric Acid
Hydrochloric Acid
Hydrochloric Acid, Diluted
Malic Acid
Nitric Acid
Phosphoric Acid
Phosphoric Acid, Diluted
Propionic Acid
Sulfuric Acid
Tartaric Acid

Change to read:

Antifoaming Agent
Dimethicone

&Palmitic Acid&1S (NF23)

Simethicone
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Change to read:

Antimicrobial Preservative
Benzalkonium Chloride
Benzalkonium Chloride Solution
Benzethonium Chloride
Benzoic Acid
Benzyl Alcohol
Butylparaben
~

Cetrimonium Bromide~NF22

Cetylpyridinium Chloride
Chlorobutanol
Chlorocresol
Cresol
Ethylparaben
Methylparaben
Methylparaben Sodium
Phenol

~

2-Phenoxyethanol~NF23

Phenylethyl Alcohol
Phenylmercuric Acetate
Phenylmercuric Nitrate
Potassium Benzoate
Potassium Sorbate
Propylparaben
Propylparaben Sodium
Sodium Benzoate
Sodium Dehydroacetate
Sodium Propionate
Sorbic Acid
Thimerosal
Thymol

Change to read:

Antioxidant
Ascorbic Acid
Ascorbyl Palmitate
Butylated Hydroxyanisole
Butylated Hydroxytoluene
Hypophosphorous Acid
Monothioglycerol
Potassium Metabisulfite
Propyl Gallate
Sodium Formaldehyde Sulfoxylate
Sodium Metabisulfite

~

Sodium Sulfite~NF23

Sodium Thiosulfate
Sulfur Dioxide
Tocopherol
Tocopherols Excipient

Change to read:

Buffering Agent
Acetic Acid

~

Adipic Acid~NF23

Ammonium Carbonate
Ammonium Phosphate
Boric Acid
Citric Acid

~

Citric Acid, Anhydrous~NF23

~

Citric Acid Monohydrate~NF23

Lactic Acid
Phosphoric Acid
Potassium Citrate
Potassium Metaphosphate
Potassium Phosphate, Monobasic
Sodium Acetate
Sodium Citrate
Sodium Lactate Solution
Sodium Phosphate, Dibasic
Sodium Phosphate, Monobasic

~

Succinic Acid~NF23

Change to read:

Coating Agent

&Ammonio Methacrylate Copolymer&1S (NF23)

&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

Carboxymethylcellulose, Sodium
Cellacefate (formerly Cellulose Acetate Phthalate)
Cellulose Acetate
Cellulose Acetate Butyrate

~

Cellaburate~NF23

Cellulose Acetate Phthalate (see Cellacefate)

~

Copovidone~NF23

~

Corn Syrup Solids~NF23

Ethylcellulose
Ethylcellulose Aqueous Dispersion
Gelatin
Glaze, Pharmaceutical
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22

Hydroxypropyl Methylcellulose Phthalate (see Hypromellose
Phthalate)

~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

~

Hypromellose Acetate Succinate~NF23

Hypromellose Phthalate (formerly Hydroxypropyl Methylcellu-
lose Phthalate)

Methacrylic Acid Copolymer
Methacrylic Acid Copolymer Dispersion
Methylcellulose
Polyethylene Glycol
Polyvinyl Acetate Phthalate
Shellac

~

Starch, Pregelatinized Modified~NF23

Sucrose
Titanium Dioxide
Wax, Carnauba
Wax, Microcrystalline
Zein
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Change to read:

Emollient
Alkyl (C12-15) Benzoate
&Hydrogenated Soybean Oil&1S (NF22)

&Polydecene&1S (NF23)

Change to read:

Emulsifying and/or Solubilizing Agent
Acacia
Cholesterol
Diethanolamine (Adjunct)
&Diethylene Glycol Stearates&1S (NF22)
&Ethylene Glycol Stearates&1S (NF22)
~

Glyceryl Distearate~NF22
~

Glyceryl Monolinoleate~NF22
~

Glyceryl Monooleate~NF22

Glyceryl Monostearate
Lanolin Alcohols
Lecithin
Mono- and Di-glycerides
Monoethanolamine (Adjunct)
Oleic Acid (Adjunct)
Oleyl Alcohol (Stabilizer)
Poloxamer
Polyoxyethylene 50 Stearate
Polyoxyl 10 Oleyl Ether
Polyoxyl 20 Cetostearyl Ether
Polyoxyl 35 Castor Oil
Polyoxyl 40 Hydrogenated Castor Oil
Polyoxyl 40 Stearate
&Polyoxyl Lauryl Ether&1S (NF22)
&Polyoxyl Stearyl Ether&1S (NF22)

Polysorbate 20
Polysorbate 40
Polysorbate 60
Polysorbate 80
Propylene Glycol Monostearate
&Sodium Cetostearyl Sulfate&1S (NF22)

Sodium Lauryl Sulfate
Sodium Stearate
Sorbitan Monolaurate
Sorbitan Monooleate
Sorbitan Monopalmitate
Sorbitan Monostearate
Stearic Acid
Trolamine
Wax, Emulsifying

Change to read:

Flavors and Perfumes
Anethole
Benzaldehyde
Ethyl Vanillin

&Maltol&1S (NF23)

Menthol
Methyl Salicylate
Monosodium Glutamate

Peppermint
Peppermint Oil
Peppermint Spirit
Rose Oil
Rose Water, Stronger
Thymol
Vanillin

Change to read:

Humectant

~

Corn Syrup Solids~NF23

Glycerin
Hexylene Glycol
Propylene Glycol
Sorbitol

~

Sorbitol, Anhydrized Liquid~NF23

Change to read:

Ointment Base
Caprylocaproyl Macrogolglycerides

~

Caprylocaproyl Polyoxylglycerides~NF23

Diethylene Glycol Monoethyl Ether

~

Lauroyl Macrogolglycerides~NF23

Lineoyl Macrogolglycerides

~

Lineoyl Polyoxylglycerides~NF23

Lanolin
Ointment, Hydrophilic
Ointment, White
Oleoyl Macrogolglycerides

~

Oleoyl Polyoxylglycerides~NF23

Ointment, Yellow
Polyethylene Glycol Ointment
Petrolatum
Petrolatum, Hydrophilic
Petrolatum, White

&Polydecene&1S (NF23)

Rose Water Ointment
Squalane
Stearoyl Macrogolglycerides

~

Stearoyl Polyoxylglycerides~NF23

Vegetable Oil, Hydrogenated, Type II

Change to read:

Plasticizer
Acetyltributyl Citrate
Acetyltriethyl Citrate
Castor Oil
Diacetylated Monoglycerides
Dibutyl Sebacate
Diethyl Phthalate
Glycerin
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Polyethylene Glycol
Propylene Glycol

~

Sorbitol, Anhydrized Liquid~NF23

Triacetin
Tributyl Citrate
Triethyl Citrate

Change to read:

Polymer Membrane

&Ammonio Methacrylate Copolymer&1S (NF23)

&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

Cellulose Acetate

Cellulose Acetate Butyrate

~

Cellaburate~NF23

Change to read:

Sequestering Agent
Beta Cyclodextrin (see Betadex)
Betadex (formerly Beta Cyclodextrin)

~

Sodium Tartrate~NF23

Change to read:

Solvent
Acetone
Alcohol
Alcohol, Diluted
Amylene Hydrate
Benzyl Benzoate
Butyl Alcohol
Caprylocaproyl Macrogolglycerides

~

Caprylocaproyl Polyoxylglycerides~NF23

Corn Oil
Cottonseed Oil
Diethylene Glycol Monoethyl Ether
Ethyl Acetate
Glycerin
Hexylene Glycol
Isopropyl Alcohol

~

Lauroyl Macrogolglycerides~NF23

Lineoyl Macrogolglycerides

~

Lineoyl Polyoxylglycerides~NF23

Methyl Alcohol
Methylene Chloride
Methyl Isobutyl Ketone
Mineral Oil
Oleoyl Macrogolglycerides

~

Oleoyl Polyoxylglycerides~NF23

Peanut Oil

&Polydecene&1S (NF23)

Polyethylene Glycol

Propylene Glycol
Sesame Oil
Stearoyl Macrogolglycerides

~

Stearoyl Polyoxylglycerides~NF23

Water for Injection
Water for Injection, Sterile
Water for Irrigation, Sterile
Water, Purified

Change to read:

Suspending and/or Viscosity-increasing Agent
Acacia
Agar
Alginic Acid
Aluminum Monostearate
Attapulgite, Activated
Attapulgite, Colloidal Activated
Bentonite
Bentonite, Purified
Bentonite Magma
Carbomer 910
Carbomer 934
Carbomer 934P
Carbomer 940
Carbomer 941
Carbomer 1342

~

Carbomer Homopolymer~NF23

Carboxymethylcellulose Calcium
Carboxymethylcellulose Sodium
Carboxymethylcellulose Sodium 12
Carrageenan
Cellulose, Microcrystalline, and Carboxymethylcellulose
Sodium

~

Corn Syrup Solids~NF23

Dextrin
Gelatin
&Gellan Gum&1S (NF22)

Guar Gum
Hydroxyethyl Cellulose
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22
~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

Magnesium Aluminum Silicate
Methylcellulose
Pectin
Polyethylene Oxide
Polyvinyl Alcohol
Povidone
Propylene Glycol Alginate
Silicon Dioxide
Silicon Dioxide, Colloidal
Sodium Alginate

~

Starch, Corn~NF23

~

Starch, Potato~NF23
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Tragacanth
Xanthan Gum

Pharmacopeial Forum
1320 IN-PROCESS REVISION Vol. 30(4) [July–Aug. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Change to read:

Sweetening Agent

~

Acesulfame Potassium~NF23

Aspartame
~

Aspartame Acesulfame~NF22

~

Corn Syrup Solids~NF23

Dextrates
Dextrose
Dextrose Excipient
Fructose

~

Galactose~NF23

&Maltose&2S (NF22)

Mannitol
Saccharin
Saccharin Calcium
Saccharin Sodium
Sorbitol
Sorbitol Solution
Sucralose
Sucrose
Sugar, Compressible
Sugar, Confectioner’s
Syrup

Change to read:

Tablet Binder
Acacia
Alginic Acid

&Ammonio Methacrylate Copolymer&1S (NF23)

&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

~

Carbomer Homopolymer~NF23

Carboxymethylcellulose, Sodium
Cellulose, Microcrystalline

~

Copovidone~NF23

~

Corn Syrup Solids~NF23

Dextrin
Ethylcellulose
Gelatin
Glucose, Liquid
Guar Gum
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22
~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

~

Hypromellose Acetate Succinate~NF23

&Maltose&2S (NF22)

Methylcellulose
Polyethylene Oxide
Povidone

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

~

Starch, Pregelatinized Modified~NF23

~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Syrup

Change to read:

Tablet and/or Capsule Diluent
Calcium Carbonate
Calcium Phosphate, Dibasic
Calcium Phosphate, Tribasic
Calcium Sulfate
Cellulose, Microcrystalline
Cellulose, Powdered

~

Corn Syrup Solids~NF23

Dextrates
Dextrin
Dextrose Excipient
Fructose
Kaolin
Lactitol
Lactose

&Maltose&2S (NF22)

Mannitol
Sorbitol
Starch

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

~

Starch, Pregelatinized Modified~NF23
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Sucrose
Sugar, Compressible
Sugar, Confectioner’s

Change to read:

Tablet Disintegrant
Alginic Acid
Cellulose, Microcrystalline
Croscarmellose Sodium
Crospovidone

&Maltose&2S (NF22)

Polacrilin Potassium
Sodium Starch Glycolate
Starch
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~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

~

Starch, Pregelatinized Modified~NF23
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Change to read:

Tonicity Agent

~

Corn Syrup Solids~NF23

Dextrose
Glycerin
Mannitol
Potassium Chloride
Sodium Chloride

Change to read:

Vehicle

FLAVORED AND/OR SWEETENED

Aromatic Elixir
Benzaldehyde Elixir, Compound

~

Corn Syrup Solids~NF23

Peppermint Water
Sorbitol Solution
Syrup

OLEAGINOUS

Alkyl (C12-15) Benzoate
Almond Oil
Corn Oil
Cottonseed Oil
Ethyl Oleate
Isopropyl Myristate
Isopropyl Palmitate
Mineral Oil
Mineral Oil, Light
Octyldodecanol
Olive Oil
Peanut Oil

&Polydecene&1S (NF23)

Safflower Oil
Sesame Oil
Soybean Oil
Squalane

SOLID CARRIER

Sugar Spheres

STERILE

Sodium Chloride Injection, Bacteriostatic
Water for Injection, Bacteriostatic

MONOGRAPHS (NF)

BRIEFING

Adipic Acid, page 593 of PF 30(2) [Mar.–Apr. 2004]. It is pro-
posed to add a USP Reference standards h11i section to this mono-
graph.

(EMC: K. Russo) RTS—41311-1

Add the following:

~Adipic Acid

C6H10O4 146.1

Hexanedioic acid.

1,4-Butanedicarboxylic acid [124-04-9].

» Adipic Acid contains not less than 99.0 percent

and not more than 101.0 percent of C6H10O4, cal-

culated on the dried basis.

Packaging and storage—Store in tight containers.

Add the following:

&USP Reference standards h11i—USP Adipic Acid

RS.&1S (NF23)

Identification, Infrared Absorption h197Ki.

Melting range h741i: between 1518 and 1548.
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Loss on drying h731i—Dry it at 1058 to constant weight: it

loses not more than 0.2% of its weight.

Residue on ignition h281i: not more than 0.1%.

Limit of nitrates—

Standard stock solution—Dissolve about 815 mg of po-

tassium nitrate in 500 mL of water, and mix.

Standard solution—Dilute 1 mL of the Standard stock

solution with water to 10 mL, and mix. Dilute 1 mL of this

solution with water to 50 mL to obtain a solution containing

2 ppm of nitrate. Use 1.5 mL of this solution, and proceed as

directed for Procedure, beginning with ‘‘add 2 mL of con-

centrated ammonia’’.

Test solution—Transfer 5 g of Adipic Acid to a 50-mL

volumetric flask. Dissolve in water, with heating, and dilute

with water to volume. Allow to cool and crystallize, then

pass through a sintered-glass filter. Wash the filter with

water, and collect the filtrate and washings until a volume

of 50 mL is obtained. [NOTE—This solution is to be used

in the tests for Chloride, Sulfate, Iron, and Heavy metals.]

Procedure—To 1.0 mL of the Test solution add 2 mL of

concentrated ammonia, 0.5 mL of manganese sulfate solu-

tion (1 in 100), 1 mL of sulfanilamide solution (1 in 100),

and dilute with water to 20 mL. Add 100 mg of zinc powder,

and cool in an ice bath for 30 minutes, shaking periodically.

Filter 10 mL of the solution, and cool in an ice bath, then

add 2.5 mL of hydrochloric acid and 1 mL of a naphthyl-

ethylenediamine dihydrochloride solution (1 in 100). Allow

to stand at room temperature for 15 minutes: the color of the

Test solution is not darker than a concomitantly prepared

Standard solution; and the limit is 0.003%. The test is inva-

lid if a concomitantly prepared blank solution (prepared

using 1 mL of water instead of 1 mL of the Test solution)

is darker than a solution containing 2 mg of potassium per-

manganate per L.

Chloride h221i—A 5-mL portion of the Test solution from

the test for Limit of nitrates shows no more chloride than a

corresponding 0.14-mL portion of 0.020 N hydrochloric

acid: the limit is 0.02%.

Sulfate h221i—A 5-mL portion of the Test solution from

the test for Limit of nitrates shows no more sulfate than a

corresponding 0.26-mL portion of 0.020 N sulfuric acid:

the limit is 0.05%.

Iron h241i—Use a 10-mL portion of the Test solution from

the test for Limit of nitrates: the limit is 0.001%.

Heavy metals, Method I h231i: 0.001%.

Assay—Dissolve 60 mg of Adipic Acid in 50 mL of water.

Add 0.2 mL of phenolphthalein TS, and titrate with 0.1N

sodium hydroxide VS to a permanent pale pink endpoint.

Each mL of 0.1N sodium hydroxide is equivalent to 7.31

mg of C6H10O4.~NF23

BRIEFING

Betadex, NF 22 page 2831 and page 595 of PF 30(2) [Mar.–
Apr. 2004]; Sodium Starch Glycolate, NF 22 page 2933. It is pro-
posed to revise the Identification section to change the name of the
iodine and potassium iodide TS to iodine and potassium iodide TS
1, which appears in the section Reagents, Indicators, and Solutions
in this issue of PF. See also the Harmonization section of this PF
for the proposed revision of the monograph for Sodium Starch Gly-
colate.

(BPC: M. Marques) RTS—41175-2

Change to read:

» Betadex is a nonreducing cyclic compound com-
posed of seven alpha-(1-4) linked D-glucopyranosyl
units. It contains not less than 98.0 percent and not
more than 101.0

~102.0~NF23
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percent of (C6H10O5)7, calculated on the anhydrous ba-
sis.

Change to read:

Identification—

A: Infrared Absorption h197Ki: on undried specimen.
B: The retention time of the major peak in the chromatogram

of the Assay preparation corresponds to that in the chromatogram
of the Standard preparation, as obtained in the Assay.
C: Prepare a test solution in water containing 15 mg per mL.

Separately apply 2 mL each of the test solution and a Standard solu-
tion of USP Beta Cyclodextrin RS in water containing 5 mg per
mL to a suitable thin-layer chromatographic plate (see Chromatog-
raphy h621i) coated with a 0.25-mm layer of chromatographic sil-
ica gel. Allow the applications to dry, and develop the chro-
matogram in a solvent system consisting of a mixture of n-propyl
alcohol, water, ethyl acetate, and ammonium hydroxide
(6 : 3 : 1 : 1) until the solvent front has moved about three-fourths
of the length of the plate. Remove the plate from the developing
chamber, mark the solvent front, and allow the solvent to evap-
orate. Locate the spots on the plate by lightly spraying with iodine
and potassium iodide TS

&1:&1S (NF23)

the RF value of the principal spot obtained from the test solution
corresponds to that obtained from the Standard solution.
D: Mix 0.2 g with 2 mL of iodine TS, warm in a water bath to

dissolve the test specimen, and allow to stand at room temperature:
a yellow-brown precipitate is formed.

Change to read:

Assay—
Mobile phase—Prepare a filtered and degassed mixture of ace-

tonitrile and water (65 : 35). Make adjustments if necessary (see
System Suitability under Chromatography h621i).
Internal standard solution—Dissolve 2.0 g of glycerol in water

contained in a 100-mL volumetric flask, dilute with water to vol-
ume, and mix. Pass through a 0.45-mm membrane filter. Use fresh,
or store in a freezer, thaw in hot water, and mix.
Standard preparation—Dissolve an accurately weighed quantity

of USP Beta Cyclodextrin RS in water, and quantitatively dilute
with water to obtain a solution having a known concentration of
about 10 mg per mL. Use fresh, or store in a freezer, thaw in hot
water, and mix. Mix 1.0 mL of this solution with 1.0 mL of Inter-
nal standard solution.
System suitability preparation—Prepare a solution in water con-

taining about 5 mg per mL each of USP Alpha Cyclodextrin RS
and USP Beta Cyclodextrin RS. Pass through a 0.45-mm mem-
brane filter.
Assay preparation—Transfer about 1 g of Betadex, accurately

weighed, to a 100-mL volumetric flask, dissolve in and dilute with
water to volume, and mix. Pass this solution through a 0.45-mm
membrane filter. Mix 1.0 mL with 1.0 mL of Internal standard
solution.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a refractive index detector
that is maintained at a constant temperature of 258, a 4.6-mm 6
25-cm column that contains 10-mm packing L8, and a guard col-
umn that contains packing L8. The columns are maintained at a
constant temperature of 25+ 28, and the flow rate is about 2.0
mL per minute.

~

The chromatograph is equipped with a refractive index de-

tector, a 4.6-mm 6 25-cm column that contains 10-mm

packing L8, and a guard column that contains packing L8.

The columns and, if necessary, the detector are maintained

at a constant temperature of about 25+ 28, and the flow rate

is about 2.0 mL per minute. If the detector or the columns

are operated at a temperature other than 25+ 28, the system

also must be shown to meet all system suitability require-

ments.~NF23

Chromatograph the System suitability preparation, and record the
peak responses as directed for Procedure: the alpha cyclodextrin
and beta cyclodextrin peaks exhibit baseline separation, the rela-
tive retention times being about 0.8 and 1.0, respectively; and
the relative standard deviation for replicate injections is not more
than 2.0%.

Procedure—Separately inject equal volumes (about 20 mL) of
the Assay preparation and the Standard preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of (C6H10O5)7 in
the portion of Betadex taken by the formula:

100C(RU /RS),

in which C is the concentration, in mg per mL, of anhydrous beta
cyclodextrin in the Standard preparation, as determined from the
concentration of USP Beta Cyclodextrin RS, corrected for moist-
ure content by a titrimetric water determination; and RU and RS are
the peak response ratios of the beta cyclodextrin peak to the inter-
nal standard peak obtained from the Assay preparation and the
Standard preparation, respectively.

BRIEFING

Caprylocaproyl Polyoxylglycerides, page 688 of PF 29(3)
[May–June 2003]. It is proposed to adopt Caprylocaproyl Polyox-
ylglycerides as the title of this proposed new monograph. A mono-
graph on this excipient first appeared in Pharmacopeial Previews
in PF 24(5) [Sept.–Oct. 1998] and under In-Process Revision in
PF 28(4) [July–Aug. 2002] with the name Caprylocaproyl Macro-
golglycerides and, subsequently, under In-Process Revision in PF
29(3) [May–June 2003] with the name Caprylocaproyl Polyoxyl-
glycerides. The use of the prefix ‘‘Polyoxyl-’’ instead of ‘‘Macro-
gol-’’ is consistent with terminology used in the United States,
particularly in the titles of other monographs on excipients. The
name ‘‘Polyethylene Glycol’’ and the ‘‘Polyoxyl-’’ designation
for esters and ethers formed with polyethylene glycol and organic
acids and alcohols or polyols replace the ‘‘Macrogol’’ name that is
used for polyethylene glycol in some locations outside the United
States.

Caprylocaproyl Polyoxylglycerides is proposed by the Expert
Committee on Nomenclature and Labeling to be the title of the
monograph for this excipient, which is proposed for inclusion in
the First Supplement to USP 28–NF 23, but with an official date
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of April 1, 2010, which is sixty months later than the April 1, 2005,
official date of the First Supplement to USP 28–NF 23. The 60-
month extension will provide the time deemed necessary for label-
ing changes to be made for the article and the numerous prepara-
tions in which it is an ingredient, and for practitioners, consumers,
and regulatory agencies to become familiar with the terminology.
Also, on the basis of comments received, changes are proposed

to improve the procedure and visualization of results obtained in
the Thin-Layer Chromatographic Identification Test procedure
(Identification test B). Comparison is specified with Rhodamine
6G, which replaces reagent Rhodamine B; and visualization to
compare developed spots obtained from the Test solution and a
Standard solution replaces the designation of approximate numer-
ical RF values for components of the polyoxylglycerides.

(EMC: C. Sheehan; NL: C. Barnstein) RTS—41339-1

Add the following:

&Caprylocaproyl Macrogolglycerides
Polyoxylglycerides
(Monograph under this new title—to become official April 1,
2010)
(Currently, there is no official NF monograph for this article)

» Caprylocaproyl Macrogolglycerides Polyoxyl-

glycerides are mixtures of monoesters, diesters,

and triesters of glycerol and monoesters and

diesters of macrogols polyethylene glycols with

a mean relative molecular weight between 200

and 400. They are produced by partial alcoholysis

of medium-chain triglycerides with macrogol,

polyethylene glycol, by esterification of glycerol

and macrogol polyethylene glycol with caprylic

acid and capric acid, or as a mixture of glycerol

esters and ethylene oxide condensate with

caprylic acid and capric acid. The average molec-

ular weight is not less than 90.0 percent and not

more than 110.0 percent of the labeled nominal

value.

Packaging and storage—Preserve in tight containers, pro-

tected from light and moisture. Store at controlled room

temperature.

Labeling—Label it to indicate the average nominal molec-

ular weight of esters as part of the official title. The label

also indicates the nominal hydroxyl value and saponifica-

tion value.

USP Reference standards h11i—USP Caprylocaproyl

Macrogolglycerides Polyoxylglycerides RS.

Identification—

A: Infrared Absorption h197Ki Infrared Absorption

h197Fi.

B: Thin-Layer Chromatographic Identification Test

h201i—

Test solution: 0.05 g per mL, prepared by dissolving

1.0 g of Caprylocaproyl Macrogolglycerides Polyoxylgly-

cerides in methylene chloride, and diluting with methylene

chloride to 20 mL.

Developing solvent system: a mixture of ether and sol-

vent hexane (7 : 3).

Procedure—Proceed as directed in the chapter (except for

Caprylocaproyl Polyglycerides apply 50 mL of the Test solu-

tion and 50 mL of the Standard solution). Then spray the

plate with reagent solution, prepared by dissolving 0.01 g

of rhodamine B in 100 mL of alcohol, and examine the plate

under UV light at 365 nm: the chromatogram of the Test

solution exhibits a spot corresponding to triglycerides at

an RF value of about 0.9 and spots at RF values of about

0.7, 0.6, 0.1, and 0 corresponding to 1,3-diglycerides, 1,2

diglycerides, monoglycerides, and esters of macrogols,

polyethylene glycols, respectively. rhodamine 6G in 100

mL of isopropyl alcohol, and examine the plate under UV

light at 365 nm: the RF values of the principle spots obtained

from the Test solution correspond to those obtained from the

Standard solution.
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Acid value h401i: not more than 2.0, determined on a

2.0-g specimen.

Hydroxyl value h401i—The hydroxyl value, between 170

and 205, does not differ by more than 20 units from the

nominal value, when determined on a 1.0-g specimen, ac-

curately weighed.

Iodine value h401i: not more than 2.0.

Peroxide value h401i: not more than 6.0, determined on

a 2.0-g specimen.

Saponification value h401i—The saponification value, be-

tween 85 and 105, does not differ by more than 10 units

from the nominal value, determined on a 2.0-g specimen.

Fatty acid composition h401i: between 50% and 80% of

caprylic acid is found; not more than 2.0% of caproic acid is

found; between 20% and 50% of capric acid is found; not

more than 3.0% of lauric acid is found; and not more than

1.0% of myristic acid is found.

Water, Method I h921i: not more than 1.0%, determined

on a 1.0-g specimen.

Total ash h561i: not more than 0.1%, determined on a

1.0-g specimen.

Heavy metals, Method II h231i: 0.001%.

Limit of free ethylene oxide and dioxane—

Caution—Ethylene oxide is toxic and flammable. Prepare

all solutions in a well-ventilated hood. The operator must

protect hands and face by wearing polyethylene protective

gloves and an appropriate face mask. Store all solutions in

hermetic containers, and refrigerate at a temperature be-

tween 48 and 88.

NOTE—Perform all determinations three times.

Ethylene oxide stock solution—Into a dry, clean test tube,

cooled in a mixture of 1 part of sodium chloride and 3 parts

of crushed ice, introduce a slow current of ethylene oxide

gas, allowing condensation onto the inner wall of the test

tube. Using a glass syringe, previously cooled to –108,

transfer about 300 mL of liquid ethylene oxide, equivalent

to about 0.25 g, to 50 mL of polyethylene glycol 200. De-

termine the absorbed quantity of ethylene oxide by weigh-

ing before and after absorption. Dilute with polyethylene

glycol 200 to 100.0 mL, and mix. This is the Ethylene oxide

stock solution.

Transfer 10.0 mL of magnesium chloride solution, pre-

pared by adding 5 g of magnesium chloride to 10 mL of al-

cohol, to a volumetric flask. Add 20.0 mL of 0.1 M

alcoholic hydrochloric acid VS. Insert the stopper, shake

to obtain a saturated solution, and allow to equilibrate over-

night. Transfer 5.00 mL of Ethylene oxide stock solution,

accurately measured, to the flask, and allow to stand for

30 minutes. Titrate with 0.1M alcoholic potassium hydrox-

ide VS, determining the endpoint potentiometrically. Per-

form a blank titration, using the same quantity of

polyethylene glycol 200 instead of Ethylene oxide stock

solution, and note the difference in volumes required. Each

mL of the difference in volumes of 0.1M alcoholic potas-

sium hydroxide VS consumed is equivalent to 4.404 mg

of ethylene oxide. Calculate the concentration of ethylene

oxide, in mg per g, in the Ethylene oxide stock solution.

Ethylene oxide solution—Quantitatively dilute a volume

of Ethylene oxide stock solution, accurately measured, with

polyethylene glycol 200 to obtain a solution containing

about 50 mg of ethylene oxide per g. Dilute 1.0 mL of this

solution with water to 5.0 mL to obtain a solution having a

known concentration of about 10 mg of ethylene oxide per

mL. [NOTE—Prepare immediately before use.]

Dioxane stock solution—Dissolve about 1.00 g of diox-

ane, accurately weighed, in water, and dilute quantitatively,

and stepwise if necessary, with water to obtain a solution

having a known concentration of about 1.0 mg per mL.
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Dioxane solution—Quantitatively dilute a volume of the

Dioxane stock solution, accurately measured, with water to

obtain a solution having a known concentration of about 0.5

mg of dioxane per mL.

Standard solution 1—Transfer about 1.0 g of the sub-

stance under test, accurately weighed, to a 10-mL vial,

and add 1.0 mL of N,N-dimethylacetamide, 0.1 mL of Eth-

ylene oxide solution, and 0.1 mL of Dioxane solution. Close

the vial, and mix to obtain a homogenous solution. Allow to

stand at 908 for 45 minutes.

Standard solution 2—Transfer 0.1 mL of Ethylene oxide

solution to a 10-mL vial, add 0.1 mL of a freshly prepared

solution of acetaldehyde, containing about 10 mg of acetal-

dehyde per L, and add 0.1 mL of Dioxane solution. Close

the vial, and mix to obtain a homogenous solution.

Test solution—Transfer about 1.0 g of the substance under

test, accurately weighed, to a 10-mL vial, and add 1.0 mL of

N,N-dimethylacetamide and 0.2 mL of water. Close the vial,

and mix to obtain a homogenous solution. Allow to stand at

908 for 45 minutes.

Chromatographic system (see Chromatography h621i)—

[NOTE—Headspace apparatus that automatically transfers a

measured amount of headspace may be used.] The gas chro-

matograph is equipped with a flame-ionization detector and

contains a 0.32-mm 6 30-m glass or quartz capillary col-

umn bonded with a 1.0-mm layer of phase G1. The carrier

gas is helium, flowing at a rate of about 1 mL per minute.

The detector and injection port temperatures are maintained

at 2508 and 1508, respectively. The column temperature is

programmed as follows. Initially it is maintained at 508

for 5 minutes after injection, then increased to 1808 at a rate

of 58 per minute, further increased to 2308 at a rate of 308

per minute, and maintained at this temperature for 5 min-

utes. Chromatograph the gaseous phase of Standard solu-

tion 2, and record the peak responses as directed for

Procedure, adjusting the sensitivity of the system so that

the peak heights of the two principal peaks in the chromato-

gram are not less than 15% of the full scale of the recorder:

the relative retention times are about 0.94 for acetaldehyde

and 1.0 for ethylene oxide; the resolution, R, between acet-

aldehyde and ethylene oxide is not less than 2.0; and the rel-

ative standard deviation for replicate injections is not more

than 15.0%.

Procedure—Using a heated, gas-tight gas chromato-

graphic syringe, separately inject equal volumes (about 1

mL) of the gaseous headspace of Standard solution 1 and

the Test solution into the chromatograph, record the chro-

matograms, and measure the peak responses: the mean areas

of the ethylene oxide and dioxane peaks in the chromato-

gram obtained from the Test solution are not greater than

half the mean areas of the corresponding peaks in the chro-

matogram obtained from Standard solution 1, equivalent to

about 1 mg of ethylene oxide per g and 50 mg of dioxane per

g. Calculate the concentration of ethylene oxide, in mg per g,

in the test specimen taken by the formula:

CrU /(rS MU – rUMS),

in which C is the concentration, in mg per mL, of ethylene

oxide in Standard solution 1; rU and rS are the peak re-

sponses of ethylene oxide obtained from the Test solution

and Standard solution 1, respectively; and MU and MS are

the quantities, in g, of the substance under test taken to pre-

pare the Test solution and Standard solution 1, respectively:

not more than 1 mg per g is found. Calculate the concentra-

tion of dioxane, in mg per g, in the test specimen taken by the

formula:

CD dU / 5(dSMU – dUMS),
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in which CD is the concentration, in mg, of dioxane in Stan-

dard solution 1; dU and dS are the peak responses of dioxane

obtained from the Test solution and Standard solution 1, re-

spectively; and MU and MS are as defined above: not more

than 10 mg per g is found.

Limit of free glycerol—Dissolve 1.20 g of the substance

under test in 25 mL of methylene chloride, heating if neces-

sary. Cool, and add 100 mL of water and 25.0 mL of peri-

odic acid solution, prepared by dissolving 150 mg of

periodic acid in 25 mL of water. Shake, and allow to stand

for 30 minutes. Add 40 mL of potassium iodide solution,

prepared by dissolving 3 g of potassium iodide in 40 mL

of water, and allow to stand for 1 minute. Add 1 mL of

starch TS, and titrate the liberated iodine with 0.1M sodium

thiosulfate. Perform a blank determination, and make any

necessary correction (see Titrimetry h541i). Each mL of

0.1M sodium thiosulfate is equivalent to 2.3 mg of glycerol:

not more than 5.0% is found.&1S (NF23)

BRIEFING

Carbomer 940, NF 22 page 2838. It is proposed to revise the
immersion depth in the test for Viscosity.

(EMC: C. Sheehan) RTS—41306-1

Change to read:

Viscosity—Proceed as directed in the test for Viscosity under Car-
bomer 934P, except to use a spindle having a shaft 0.32 cm in dia-
meter, the distance from the top of the shaft to the lower tip of the
shaft being 5.04 cm, and the immersion depth being 0.95 cm

&5.6 cm&1S (NF23)

(No. 7 spindle). The viscosity is between 40,000 and 60,000 cen-
tipoises.

BRIEFING

Gellan Gum, page 3172 of the First Supplement.On the basis of
the stability information received, it is proposed to revise the Pack-
aging and storage section for this excipient.

(EMC: E. Gonikberg; PSD: C. Okeke) RTS—41272-1

Change to read:

Packaging and storage—Preserve in well-closed containers, pro-
tected from moisture. Store in a cool, dry place.

&and store at room temperature.&1S (NF23)

BRIEFING

Linoleoyl Polyoxylglycerides, page 700 of PF 29(3) [May–
June 2003]. It is proposed to adopt Linoleoyl Polyoxylglycerides
as the title of this proposed new monograph. A monograph on this
excipient first appeared in Pharmacopeial Previews in PF 24(5)
[Sept.–Oct. 1998] and in In-Process Revision in PF 26(2) [Mar.–
Apr. 2000] and PF 28(4) [July–Aug. 2002] under the name Lino-
leoyl Macrogolglycerides and, subsequently, in In-Process Revi-
sion in PF 29(3) [May–June 2003] with the name Linoleoyl
Polyoxylglycerides. See also briefing under Caprylocaproyl Poly-
oxylglycerides.

(EMC: C. Sheehan; NL: C. Barnstein) RTS—41339-2

Add the following:

&Linoleoyl Macrogolglycerides
Polyoxylglycerides
(Monograph under this new title—to become official April 1,
2010)
(Currently, there is no official NF monograph for this article)
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» Linoleoyl Macrogolglycerides Polyoxylglycer-

ides are mixtures of monoesters, diesters, and tri-

esters of glycerol and monoesters and diesters of

macrogols polyethylene glycols with a mean rela-

tive molecular weight between 300 and 400. They

are produced by partial alcoholysis of unsaturated

oils, mainly containing triglycerides of linoleic

acid, with macrogol, polyethylene glycol, by es-

terification of glycerol and macrogol polyethylene

glycol with fatty acids, or as a mixture of glycerol

esters and ethylene oxide condensate with the

fatty acids of the unsaturated oils. The average

molecular weight is not less than 90.0 percent

and not more than 110.0 percent of the labeled

nominal value.

Packaging and storage—Preserve in tight containers, pro-

tected from light and moisture. Store at controlled room

temperature.

Labeling—Label it to indicate the average nominal molec-

ular weight of esters as part of the official title.

USP Reference standards h11i—USP Linoleoyl Macro-

golglycerides Polyoxylglycerides RS.

Identification—

A: Infrared Absorption h197Fi.

B: It meets the requirements for Identification test B un-

der Caprylocaproyl Macrogolglycerides Polyoxylglycer-

ides.

Acid value h401i: not more than 2.0, determined on a 2.0-

g specimen.

Hydroxyl value h401i: between 45 and 65, determined

on a 1.0-g specimen, accurately weighed.

Iodine value h401i: between 90 and 110.

Peroxide value h401i: not more than 12.0, determined on

a 2.0-g specimen.

Saponification value h401i: between 150 and 170, deter-

mined on a 2.0-g specimen.

Fatty acid composition h401i: between 4% and 20% of

palmitic acid is found; not more than 6% of stearic acid is

found; not more than 1.0% each of arachidic acid and eico-

senoic acid is found; between 20% and 35% of oleic acid is

found; between 50% and 65% of linoleic acid is found; and

not more than 2% of linolenic acid is found.

Refractive index h831i: between 1.465 and 1.475 at 208.

Water, Method I h921i: not more than 1.0%, determined

on a 1.0-g specimen.

Total ash h561i: not more than 0.1%, determined on a

1.0-g specimen.

Heavy metals, Method II h231i: 0.001%.

Limit of free ethylene oxide and dioxane—Proceed as di-

rected in the test for Limit of free ethylene oxide and dioxane

under Caprylocaproyl Macrogolglycerides Polyoxylglycer-

ides: not more than 1 mg of ethylene oxide per g is found;

and not more than 10 mg of dioxane per g is found.

Limit of free glycerol—Proceed as directed in the test for

Limit of free glycerol under Caprylocaproyl Macrogolgly-

cerides Polyoxylglycerides: not more than 5.0% is

found.&1S (NF23)
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BRIEFING

Mono- and Di-glycerides, NF 22 page 2897 and page 1600 of
PF 29(5) [Sept.–Oct. 2003]. It is proposed to revise the Chromato-
graphic system in the Assay for monoglycerides by adding a note
which provides an alternative to the 60-cm column.

(EMC: K. Russo) RTS—41260-1

Change to read:

Iodine value h401i: not less than 90.0% and not more than
110.0% of the value indicated in the labeling.

&If the value stated in the labeling is less than 10, the Iodine

value is not more than 10.&2S (NF22)

Change to read:

Assay for monoglycerides—

Mobile phase—Use filtered and degassed tetrahydrofuran. Make
adjustments if necessary (see System Suitability under Chromatog-
raphy h621i).
Assay preparation—Transfer about 200 mg of Mono- and Di-

glycerides, accurately weighed, to a 5-mL volumetric flask, dis-
solve in and dilute with tetrahydrofuran to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a refractive index detector
and a 7-mm 6 60-cm column that contains 5-mm packing L21
(100Å). The flow rate is about 1 mL per minute. The column
and detector temperatures are maintained at 408.

&[NOTE—Two or three 7.5-mm6 30-cm L21 columns may

be used in place of one 60-cm column provided that system

suitability requirements are met.]&1S (NF23)

Chromatograph the Assay preparation, and record the peak re-
sponses as directed for Procedure. the relative retention times are
about 1.0 for glycerin, 0.86 for monoglycerides, 0.81 for diglycer-
ides, and 0.77 for triglycerides; and

&The order of elution is triglycerides, diglycerides, mono-

glycerides, and glycerin.&2S (NF22)

The relative standard deviation for replicate injections determined
from the monoglycerides peak is not more than 1.0%.
Procedure—Inject a volume (about 40 mL) of the Assay prepa-

ration into the chromatograph, record the chromatogram, and mea-
sure the responses for the major peaks. Calculate the percentage of
monoglycerides in the portion of Mono- and Di-glycerides taken
by the formula:

100(rU / rS),

in which rU is the peak response for monoglycerides; and rS is the
sum of the responses of all the peaks, except the solvent peak.

BRIEFING

Oleoyl Polyoxylglycerides, page 701 of PF 29(3) [May–June
2003]. It is proposed to adopt Oleoyl Polyoxylglycerides as the
title of this proposed new monograph. A monograph on this excip-
ient first appeared in Pharmacopeial Previews in PF 24(5) [Sept.–
Oct. 1998] and under In-Process Revision in PF 26(2) [Mar.–Apr.
2000] and PF 28(4) [July–Aug. 2002] with the name Oleoyl
Macrogolglycerides and, subsequently, under In-Process Revision
in PF 29(3) [May–June 2003] with the name Oleoyl Polyoxylgly-
cerides. See also the portion of the briefing pertaining to nomen-
clature under Caprylocaproyl Polyoxylglycerides.

(EMC: C. Sheehan; NL: C. Barnstein) RTS—41339-3

Add the following:

&Oleoyl Macrogolglycerides
Polyoxylglycerides

(Monograph under this new title—to become official April 1,
2010)
(Currently, there is no official NF monograph for this article)

» Oleoyl Macrogolglycerides Polyoxylglycerides

are mixtures of monoesters, diesters, and triesters

of glycerol and monoesters and diesters of macro-

gols polyethylene glycols with a mean relative

molecular weight between 300 and 400. They

are produced by partial alcoholysis of unsaturated

oils, mainly containing triglycerides of oleic acid,

with macrogol, polyethylene glycol, by esterifica-

tion of glycerol and macrogol polyethylene glycol

with fatty acids, or as a mixture of glycerol esters
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and ethylene oxide condensate with fatty acids of

the unsaturated oils. The average molecular

weight is not less than 90.0 percent and not more

than 110.0 percent of the labeled nominal value.

Packaging and storage—Preserve in tight containers, pro-

tected from light and moisture. Store at controlled room

temperature.

Labeling—Label it to indicate the average nominal molec-

ular weight of esters as part of the official title.

USP Reference standards h11i—USP Oleoyl Macrogol-

glycerides Polyoxylglycerides RS.

Identification—

A: Infrared Absorption h197Ki Infrared Absorption

h197Fi.

B: It meets the requirements for Identification test B

under Caprylocaproyl Macrogolglycerides Polyoxylglycer-

ides.

Acid value h401i: not more than 2.0, determined on a

2.0-g specimen.

Hydroxyl value h401i: between 45 and 65, determined

on a 1.0-g specimen, accurately weighed.

Iodine value h401i: between 75 and 95.

Peroxide value h401i: not more than 12.0, determined on

a 2.0-g specimen.

Saponification value h401i: between 150 and 170, deter-

mined on a 2.0-g specimen.

Fatty acid composition h401i: between 4.0% and 9.0%

of palmitic acid is found; not more than 6.0% of stearic acid

is found; not more than 2.0% each of linolenic acid, arachi-

dic acid, and eicosenoic acid is found; between 58.0% and

80.0% of oleic acid is found; and between 15.0% and 35.0%

of linoleic acid is found.

Water, Method I h921i: not more than 1.0%, determined

on a 1.0-g specimen.

Total ash h561i: not more than 0.1%, determined on a

1.0-g specimen.

Heavy metals, Method II h231i: 0.001%.

Limit of free ethylene oxide and dioxane—Proceed as di-

rected in the test for Limit of free ethylene oxide and dioxane

under Caprylocaproyl Macrogolglycerides Polyoxylglycer-

ides: not more than 1 mg of ethylene oxide per g is found;

and not more than 10 mg of dioxane per g is found.

Limit of free glycerol—Proceed as directed in the test for

Limit of free glycerol under Caprylocaproyl Macrogolgly-

cerides Polyoxylglycerides: not more than 5.0% is

found.&1S (NF23)

BRIEFING

Polydecene, page 1284 of PF 28(4) [July–Aug. 2002]. This new
monograph, which previously appeared in Pharmacopeial Pre-
views, is now forwarded to In-Process Revision. It is also proposed
to revise the limits for the content of decene oligomers that appear
in the table in the Definition to include polydecene supplied by
other manufacturers.

(EMC: D. Bempong) RTS—39281-1
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Add the following:

&Polydecene

C30�n�70H2n+2

1-Decene, homopolymer, hydrogenated [68037-01-4].

» Polydecene is a mixture of saturated, synthetic

hydrocarbons in the range C30H62 through

C70H142 made from direct oligomerization of 1-de-

cene (C10 alpha olefin). The oligomer mixture

may be distilled to fractions of the desired vis-

cosity and hydrogenated to reach saturation or

may be hydrogenated to reach saturation and then

distilled to the desired viscosity. The requirements

for specific gravity, viscosity, and content of de-

cene oligomer differ for the various types of poly-

decene, as set forth in the accompanying table.

Polydecene may contain a suitable stabilizer.

Specific Gravity

Viscosity

(centi-

poises cen-

tistokes) Content of Decene Oligomer (%)

Type Range Range C30H62 C40H82 C50H102 C60H122 C70H142

Light polyde-

cene

0.814–0.819 16.0–20.0 70–86

70–93

12–25

5–25

0–5 0–1 0–1

Medium

polyde-

cene

0.823–0.827 28.0–34.0 13–37

13–40

35–70 9–25 0–7 0–2

Heavy poly-

decene

0.828–0.832 40.0–52.0 3–15 25–40

25–55

25–40 13–28 0–10

Packaging and storage—Preserve in tight containers.

Labeling—Label it to indicate, as part of the official title,

the Polydecene type, and label it to indicate the name and

concentration of any added stabilizer.

Identification—The chromatogram of the Test solution ob-

tained from the test for Content of decene oligomer exhibits

major peaks for trimers, tetramers, pentamers, hexamers,

and possibly heptamers. The decene oligomer content is

within the range given in the table above for the labeled type

of polydecene.

Specific gravity h841i: meets the requirements of the

specific gravity range specified in the accompanying table,

for the labeled type, determined at 208.
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Viscosity h911i: meets the requirements of the viscosity

range specified in the accompanying table for the labeled

type, determined using a capillary viscosimeter giving a

flow time of not less than 200 seconds, in a liquid bath main-

tained at 40.08.

Readily carbonizable substances h271i—Transfer 5 mL

of Polydecene to a glass-stoppered test tube previously

treated to remove organic matter (see Cleaning Glass Appa-

ratus h1051i), add 5 mL of sulfuric acid TS, and heat in a

boiling water bath for 30 seconds. Quickly remove the test

tube, and, while holding the stopper in place, shake three

times in a vertically reciprocating cycle with an amplitude

of about 13 cm. Repeat this procedure every 30 seconds

for 10 minutes. Do not keep the test tube out of the water

bath any longer than 3 seconds for each shaking cycle. Re-

move the test tube from the water bath, and let it cool for

about 20 minutes to room temperature: the oil phase may

turn hazy, but remains colorless; the interface between the

two layers is free from solids; and the acid layer does not

become darker than the standard color produced by overlay-

ing 5 mL of Matching Fluid E (see Color and Achromicity

h631i) with 5 mL of Polydecene in a similar test tube.

Limit of nickel—[To come.]

Limit of short-chain hydrocarbons—

Test solution, System suitability solution, Chromato-

graphic system, and Procedure—Proceed as directed in

the test for Content of decene oligomer. Calculate the per-

centage of each of the short-chain hydrocarbons present

by the formula:

100(rU / rS),

in which rU is the response of any peak obtained from a hy-

drocarbon smaller than a trimer but different from the sol-

vent peak; and rS is the sum of the responses of all the peaks

in the chromatogram, excluding the solvent peak: not more

than 2.5% of total short-chain hydrocarbons is found.

Content of decene oligomer—

Test solution—Dissolve about 0.1 mL of Polydecene in

about 10 mL of pentane.

System suitability solution—Dissolve accurately weighed

quantities of hexadecane, squalane, and tetradecane in pen-

tane to obtain a solution having known concentrations of

about 10 mg per mL, 10 mg per mL, and 1 mg per mL, re-

spectively.

Chromatographic system (see Chromatography h621i)—
The gas chromatograph is equipped with a flame-ionization

detector and a 0.52-mm 6 16-m fused-silica capillary col-

umn coated with 0.1-mm stationary phase G2. The carrier

gas is helium, flowing at a rate of about 10 mL per minute.

The chromatograph is programmed as follows. Initially, the

column is maintained at a temperature of 358, then immedi-

ately after injection, the temperature is increased at a rate of

58 per minute to a temperature of 508, then increased to 1708

at a rate of 128 per minute, then increased from 1708 to 3108

at a rate of 108 per minute, and maintained at 3108 for 18

minutes. The injection port temperature is maintained iso-

thermally at about 358, and the detector temperature is main-

tained isothermally at about 3208. Chromatograph the

System suitability solution, and record the responses as di-

rected for Procedure: the retention time for squalane is

about 18 minutes; the relative retention times are about

0.5 for tetradecane, 0.6 for hexadecane and, 1.0 for squa-

lane; the resolution, R, between tetradecane and hexadecane

is not less than 10; and the relative standard deviation for

replicate injections for each peak is not more than 2.0%.

Procedure—Inject a volume (about 2 mL) of the Test solu-

tion into the chromatograph, record the chromatogram, and

measure the areas for the major peaks. The pentamer oligo-

mer has a retention time of about 23 minutes. The trimer,

tetramer, pentamer, hexamer, and heptamer oligomers, if

present, have relative retention times of about 0.7, 0.9,
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1.0, 1.1, and 1.3, respectively. Calculate the percentage of

each oligomer present by the formula:

100(rO / rS),

in which rO is the response of each oligomer; and rS is the

sum of the responses of all the peaks in the chromatogram,

excluding the solvent peak: the decene oligomer content is

within the limits specified in the accompanying ta-

ble.&1S (NF23)

BRIEFING

Modified Starch, page 995 of PF 30(3) [May–June 2004]. On
the basis of comments received, this new monograph is being pre-
sented again with additional changes. It is proposed to include the
Botanic characteristics under the Identification test section to be
consistent with the harmonization effort for the Corn Starch,
Wheat Starch, and Potato Starch monographs. Botanic character-
istics will be referred to as Identification test A. It is also proposed
to change the Loss on drying limit for Tapioca starch from not
more than 15% to not more than 18% to be consistent with EU
Food Law dir. 2000/63/EC. In addition, it is proposed to increase
the Residue on ignition limit from 0.5% to 1.5% on the basis of
comments received that some treatments require the addition of
salts that are very difficult to remove.

(EMC: C. Sheehan) RTS—41322-1

Add the following:

&Modified Starch

» Modified Starch is Starch modified by chemical

means. Food Starch may be acid-modified,

bleached, oxidized, esterified, or etherified, or

treated enzymatically to change the functional

properties (21 CFR 172.892).

Packaging and storage—Preserve Store in well-closed

containers at temperatures ranging from 08 to 558. Preserve

in well-closed containers. No storage requirements speci-

fied.

Botanic characteristics—

Corn starch—Polygonal, rounded or spheroidal granules

up to about 35 mm in diameter and usually having a circular

or several-rayed central cleft.

Tapioca starch—Spherical granules with one truncated

side, typically 5 to 35 mm in diameter and usually having

a circular or several-rayed central cleft.

Potato starch—Irregularly shaped, ovoid, or pear-shaped

granules, usually 30 to 100 mm in size but occasionally ex-

ceeding 100 mm; or rounded, 10 to 35 mm in size. There are

occasional compound granules having two to four compo-

nents. The ovoid and pear-shaped granules have an ec-

centric hilum, and the rounded granules have accentric or

slightly eccentric hilum. All granules show clearly visible

concentric striations.

Wheat starch—Large and small granules, usually 10 to 60

mm in diameter. The central hilum and striations are visible

or barely visible.

Identification—

A: Corn starch: polygonal, rounded, or spheroidal

granules up to about 35 mm in diameter and usually having

a circular or several-rayed central cleft.

Tapioca starch: spherical granules with one truncated

side, typically 5 to 35 mm in diameter and usually having

a circular or several-rayed central cleft.

Potato starch: irregularly shaped, ovoid, or pear-

shaped granules, usually 30 to 100 mm in size but occasion-

ally exceeding 100 mm; or rounded, 10 to 35 mm in size.

There are occasional compound granules having two to four

components. The ovoid and pear-shaped granules have an
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eccentric hilum, and the rounded granules have accentric or

slightly eccentric hilum. All granules show clearly visible

concentric striations.

Wheat starch: large and small granules, usually 10 to

60 mm in diameter. The central hilum and striations are visi-

ble or barely visible.

A B: Prepare a smooth mixture of 1 g of Modified

Starch with 2 mL of cold water, stir into 15 mL of boiling

water, boil gently for 2 minutes, and cool to room tempera-

ture: the product is translucent to clear. Prepare a 2% (w/w)

sodium hydroxide solution. Weigh 0.6 g of Modified Starch,

and transfer to a 25-mL glass vial with a plastic cap. Add

9.4 g of water, cap, and shake vigorously to evenly disperse

the starch. Add 10 g of 2% sodium hydroxide solution, cap,

and shake vigorously for 1 minute to create a smooth mix-

ture. Evaluate within 1 minute. The final solution is translu-

cent to opaque with a fluid consistency. A yellow tint of the

final solution is acceptable.

B: C: A water slurry of the Modified Starch is colored

reddish violet orange-red to deep blue by iodine TS.

Microbial limits h61i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

1000 cfu per g; the total combined molds and yeasts count

does not exceed 100 cfu per g.

pH h791i—Weigh 20.0+ 0.1 g of Modified Starch, transfer

to a suitable nonmetallic container, and add 100 mL of water

to obtain a slurry. Stir using a magnetic stirrer at a moderate

rate for about 5 minutes, and determine the pH to the nearest

0.1 unit: between 4.5 and 8.0. 3.0 and 9.0.

Loss on drying h731i—Dry it at 1208 for 4 hours. it loses

not more than 14% of its weight. Corn starch and Wheat

starch: and Tapioca starch: not more than 15.0%; Tapioca

starch: not more than 18.0%; and Potato starch: not more

than 21.0%.

Residue on ignition h281i: not more than 0.5% 1.5%, a

test specimen of 2.0+ 0.1 g being used.

Iron h241i: 0.002%, the Test Preparation being prepared

as follows. Dissolve the residue obtained in the test for Resi-

due on ignition in 8 mL of hydrochloric acid with the aid of

gentle heating. Dilute with water to 100 mL in a volumetric

flask, and mix. Dilute 25 mL of this solution with water to

47+ 1 mL.

Oxidizing substances—To 5 g of Modified Starch add 20

mL of a mixture of methanol and water (1 : 1), then add 1

mL of 6N acetic acid, and stir until a homogeneous suspen-

sion is obtained. Add 0.5 mL of a freshly prepared saturated

solution of potassium iodide, mix, and allow to stand for 5

minutes: no distinct blue, brown, or purple color is ob-

served. Transfer 4.0 g to a glass-stoppered, 125-mL conical

flask, and add 50.0 mL of water. Insert the stopper, and swirl

for 5 minutes. Transfer to a glass-stoppered, 50-mL centri-

fuge tube, and centrifuge to clarify. Transfer 30.0 mL of the

clear supernatant to a glass-stoppered, 125-mL conical

flask. Add 1 mL of glacial acetic acid and 0.5 g to 1.0 g of

potassium iodide. Insert the stopper, swirl, and allow to

stand for 25 to 30 minutes in the dark. Add 1 mL of starch

TS, and titrate with 0.002N sodium thiosulfate VS to the

disappearance of the starch-iodine color. Perform a blank

determination, and make any necessary correction. Each

mL of 0.002 N sodium thiosulfate is equivalent to 34 mg

of oxidant, calculated as hydrogen peroxide. Not more than

12.6 mL of 0.002N sodium thiosulfate is required (180 mg

per g, calculated as H2O2): not more than 0.018% of oxidiz-

ing substances is found.

Limit of sulfur dioxide—Mix 20.0+ 0.1 g of Modified

Starch with 200 mL of 5% alcohol until a smooth suspen-

sion is obtained, and vacuum filter through paper (Whatman

No.1 or equivalent). To 100 mL of the filtrate add 3 mL of

starch TS, and titrate with 0.10N iodine to the first perma-
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nent blue color. Not more than 2.7 mL is consumed: not

more than 0 .008% 0.005% of su l fur d iox ide is

found.&1S (NF23)

BRIEFING

Tapioca Starch, NF 22 page 2940, page 3181 of the First Sup-
plement, and page 998 of PF 30(3) [May–June 2004]. It is pro-
posed to modify this monograph to align it with the proposed
monographs for Corn Starch, Potato Starch, and Wheat Starch.
It is proposed to move the test for Botanic characteristics under
the new Identification test A and to add a new test solution, Iodine
and potassium iodide TS 2, under the revised Identification test C.

(EMC: J. Lane) RTS—41144-4

Change to read:

Packaging and storage—Preserve in well-closed containers.

&No storage requirements specified.&1S (NF23)

Delete the following:

&Botanic characteristics—Examine Tapioca Starch under a mi-
croscope, using not less than 206 magnification and using glycer-
in as the mounting agent: it appears as spherical granules with one
truncated side, typically having a 5- to 35-mm diameter and having
circular or several-rayed central clefts.&1S (NF23)

Change to read:

Identification—

A: Suspend 1 g of Tapioca Starch in 50 mL of water, boil for 1
minute, and cool: a thin, cloudy mucilage is formed.
B: To 10 mL of the mucilage obtained in Identification test A

add 0.04 mL each of iodine and potassium iodide TS: a reddish
violet to dark blue color is produced, which disappears on heating
and reappears on cooling.

&A: Examine Tapioca Starch under a microscope,

using not less than 206 magnification and using glycerin

as the mounting agent: it appears as spherical granules with

one truncated side, typically having a 5- to 35-mm diameter

and having circular or several-rayed central clefts.

B: Suspend 1 g of Tapioca Starch in 50 mL of water,

boil for 1 minute, and cool: a thin, cloudy mucilage is

formed.

C: To 1 mL of the mucilage obtained in Identification

test B add 0.05 mL of iodine and potassium iodide TS 2: an

orange-red to dark blue color is produced, which disappears

on heating.&1S (NF23)

BRIEFING

Stearoyl Polyoxylglycerides, page 1135 of PF 29(4) [July–
Aug. 2003]. It is proposed to adopt Stearoyl Polyoxylglycerides
as the title of this proposed new monograph. A monograph on this
excipient first appeared in Pharmacopeial Previews in PF 24(5)
[Sept.–Oct. 1998] and under In-Process Revision in PF 26(2)
[Mar.–Apr. 2000] and PF 28(4) [July–Aug. 2002] with the name
Stearoyl Macrogolglycerides and, subsequently, under In-Process
Revision in PF 29(4) [July–Aug. 2003] under the name Stearoyl
Polyoxylglycerides. See also the briefing under Caprylocaproyl
Polyoxylglycerides.

(EMC: C. Sheehan; NL: C. Barnstein) RTS—41339-4

Add the following:

&Stearoyl Macrogolglycerides
Polyoxylglycerides
(Monograph under this new title—to become official April 1,
2010)
(Currently, there is no official NF monograph for this article)

» Stearoyl Macrogolglycerides Polyoxylglycer-

ides are mixtures of monoesters, diesters, and tri-

esters of glycerol and monoesters and diesters of

macrogols polyethylene glycols with a nominal

mean relative molecular weight between 300
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and 4000. They are produced by partial alcoholy-

sis of saturated oils, mainly containing triglycer-

ides of stearic acid, with macrogol, polyethylene

glycol, by esterification of glycerol and macrogol

polyethylene glycol with fatty acids, or as a mix-

ture of glycerol esters and ethylene oxide conden-

sate with the fatty acids of the hydrogenated oils.

The Hydroxyl Value does not differ by more than

15 units from the nominal value, and the Saponi-

fication Value does not differ by more than 10

units from the nominal value. The average molec-

ular weight is not less than 90.0 percent and not

more than 110.0 percent of the labeled nominal

value.

Packaging and storage—Preserve in tight containers, pro-

tected from light and moisture. Store at controlled room

temperature.

Labeling—Label it to indicate the average nominal molec-

ular weight of esters as part of the official title. The label

also indicates the Hydroxyl Value and the Saponification

Value.

USP Reference standards h11i—USP Stearoyl Macrogol-

glycerides Polyoxylglycerides RS.

Identification—

A: Infrared Absorption h197Ki.

B: It meets the requirements for Identification test B

under Caprylocaproyl Macrogolglycerides Polyoxylglycer-

ides.

Acid value h401i: not more than 2.0, determined on a

2.0-g specimen.

Hydroxyl value h401i—The Hydroxyl Value, between 25

and 56, does not differ by more than 15 units from the nom-

inal value, determined on a 1.0-g specimen, accurately

weighed.

Iodine value h401i: not more than 2.0.

Peroxide value h401i: not more than 6.0, determined on

a 2.0-g specimen.

Saponification value h401i—The Saponification Value, be-

tween 67 and 112, does not differ by more than 10 units

from the nominal value, determined on a 2.0-g specimen.

Fatty acid composition h401i: not more than 5.0% each

of lauric acid and myristic acid is found; between 40.0% and

50.0% of palmitic acid is found; and between 48.0% and

58.0% of stearic acid is found.

Water, Method I h921i: not more than 1.0%, determined

on a 1.0-g specimen.

Total ash h561i: not more than 0.2%, determined on a

1.0-g specimen.

Heavy metals, Method II h231i: 0.001%.

Limit of free ethylene oxide and dioxane—Proceed as di-

rected in the test for Limit of free ethylene oxide and dioxane

under Caprylocaproyl Macrogolglycerides Polyoxylglycer-

ides: not more than 1 mg of ethylene oxide per g is found;

and not more than 10 mg of dioxane per g is found.

Limit of free glycerol—Proceed as directed in the test for

Limit of free glycerol under Caprylocaproyl Macrogolgly-

cerides Polyoxylglycerides: not more than 5.0% is

found.&1S (NF23)
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GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

BRIEFING

h11i USP Reference Standards, USP 27 page 2111, page 3099
of the First Supplement, the First Interim Revision Announcement
on page 31 of PF 30(1) [Jan.–Feb. 2004], the Second Interim Re-
vision Announcement on page 416 of PF 30(2) [Mar.–Apr. 2004],
the Third Interim Revision Announcement on page 783 of PF 30(3)
[May–June 2004], page 5180 of PF 23(6) [Nov.–Dec. 1997], page
6925 of PF 24(5) [Aug.–Sept. 1998], page 8222 of PF 25(3)
[May–June 1999], page 8561 of PF 25(4) [July–Aug. 1999], page
8893 of PF 25(5) [Sept.–Oct. 1999], page 218 of PF 26(1) [Jan.–
Feb. 2000], page 793 of PF 26(3) [May–June 2000], page 1101 of
PF 26(4) [July–Aug. 2000], page 1369 of PF 26(5) [Sept.–Oct.
2000], page 1832 of PF 27(1) [Jan.–Feb. 2001], page 2268 of
PF 27(2) [Mar.–Apr. 2001], page 3071 of PF 27(5) [Sept.–Oct.
2001], page 3348 of PF 27(6) [Nov.–Dec. 2001], page 433 of
PF 28(2) [Mar.–Apr. 2002], page 839 of PF 28(3) [May–June
2002], page 1224 of PF 28(4) [July–Aug. 2002], page 1468 of
PF 28(5) [Sept.–Oct. 2002], page 1913 of PF 28(6) [Nov.–Dec.
2002], page 163 of PF 29(1) [Jan.–Feb. 2003], page 483 of PF
29(2) [Mar.–Apr. 2003], page 710 of PF 29(3) [May–June
2003], page 1137 of PF 29(4) [July–Aug. 2003], page 1601 of
PF 29(5) [Sept.–Oct. 2003], page 2022 of PF 29(6) [Nov.–Dec.
2003], page 211 of PF 30(1) [Jan.–Feb. 2004], page 613 of PF
30(2) [Mar.–Apr. 2004], and page 998 of PF 30(3) [May–June
2004].

(HDQ) RTS—35120-1; 39513-6; 40316-7; 40414-3; 40507-
1; 40645-2; 40682-1; 40852-1; 40866-1; 40938-1; 40948-1;
40948-2; 40955-1; 40996-1; 41012-1; 41012-2; 41050-1; 41240-
1; 41240-2; 41110-1; 41134-2; 41134-3; 41282-2; 41282-3;
41311-2

Add the following:

&USP Adipic Acid RS.&1S (USP28)

Add the following:

&USP Calcitonin Salmon RS—Preserve in a freezer at

–208 to –108; and after opening the vial, store in a tight con-

tainer. Do not dry before use for tests and assays.&1S (USP28)

Add the following:

&USP Calcitonin Salmon Related Compound A RS [N-

acetyl-cys1-calcitonin] (C146H243N44O49S2 3463)—Pre-

serve in a freezer at –208 to –108; and after opening the vial,

store in a tight container. Do not dry before use for tests and

assays.&1S (USP28)

Add the following:

&USP Clarithromycin Identity RS.&1S (USP28)

Add the following:

&USP Fenbendazole Related Compound A RS [methyl

(1H-benzimidazole-2-yl)carbamate] (C9H9N3O2

191.19)—Do not dry. Keep container tightly closed. Protect

from light.&1S (USP28)

Add the following:

&USP Fenbendazole Related Compound B RS [methyl

[5(6)-chlorobenzimidazole-2-yl]carbamate] (C9H8ClN3O2

225.63)—Do not dry. Keep container tightly closed. Pro-

tect from light.&1S (USP28)

Add the following:

&USP Cryopreserved Human Fibroblast-Derived Der-

mal Substitute Reference Photomicrographs VRS—[To

come.]&1S (USP28)

Add the following:

&USP Human Fibroblast-Derived Temporary Skin

Substitute Reference Photomicrographs VRS—[To

come.]&1S (USP28)
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Change to read:

USP Fluoxetine Related Compound B

&Solution&1S (USP28)

RS [N-methyl-3-phenylpropylamine] (C10H15N 149.24)—.This
is a solution containing approximately 2 mg of fluoxetine related
compound B in diluted hydrochloric acid (approximately 0.01N).
Store in a refrigerator. After opening the ampul, store it in a tightly
closed container..3

Add the following:

&USP Fluticasone Propionate RS [S-(fluoromethyl)6a,9a-

difluoro-11b,17-dihydroxy-16a-methyl-3-oxoandrosta-1,4-

diene-17b-carbothioate, 17-propionate] (C25H31F3O5S

500.6.&1S (USP28)

Add the following:

&USP Fluticasone Propionate Resolution Mixture RS—

It is a mixture of fluticasone propionate and fluticasone pro-

pionate related compound D.&1S (USP28)

Add the following:

&USP Fluticasone Propionate System Suitability Mix-

ture RS—It is a mixture of USP Fluticasone Propionate

RS and fluticasone propionate related compounds A, B,

C, D, and E.

Fluticasone propionate related compound A [6a,9a-di-

fluoro-11b -hydroxy-16a -methyl-3-oxo-17a-propionyloxy-

androsta-1,4-diene-17b-carbonylsulfenic acid].

Fluticasone propionate related compound B [6a,

9a-difluoro-11b-hydroxy-16a-methyl-2’,3,4’-trioxo-17a-

spiro(androsta-1,4-diene-17,5’-(1,3)oxathiolane)].

Fluticasone propionate related compound C [S-fluoro-

methyl 17a-acetyloxy-6a,9a-difluoro-11b-hydroxy-16a-

methyl-3-oxo-androsta-1,4-diene-17b-carbothioate].

Fluticasone propionate related compound D [S-methyl

6a,9a-difluoro-11b-hydroxy-16a-methyl-3-oxo-17a-pro-

pionyloxy-androsta-1,4-diene-17b-carbothioate].

Fluticasone propionate related compound E [6a,9a-di-

fluoro-11b,17a-dihydroxy-16a-methyl-3-oxo-androsta-1,4-

diene-17b-carboxylic acid 6a,9a-difluoro-17b-(fluoro-

methylthio) carbonyl-11b-hydroxy-16a-methyl-3-oxo-an-

drosta-1,4-dien-17a-yl ester].&1S (USP28)

Add the following:

&USP Fluvastatin Sodium RS.&1S (USP28)

Add the following:

&USP Fluvastatin Related Compound A RS [fluvastatin

hydroxydiene].&1S (USP28)

Add the following:

&USP Fluvastatin Related Compound B RS [fluvastatin

t-butyl ester].&1S (USP28)

Add the following:

&USP Fluvastatin for System Suitability RS [fluvastatin

sodium and fluvastatin sodium anti-isomer].&1S (USP28)

Add the following:

&USP Fluvoxamine Maleate RS.&1S (USP28)

Add the following:

&USP Gonadorelin Acetate RS [C55H75N17O13 � xCH3

COOH 1182.3 (acetate free)]—[To come.]&1S (USP28)

Add the following:

&USP Gonadorelin Acetate Related Compound A RS

[gonadorelin free acid] (C55H74N16O14 1183.3)—[To

come.]&1S (USP28)

Add the following:

&USP Graftskin Reference Photomicrographs

VRS.&1S (USP28)

Add the following:

&USP Mefloquine Related Compound A RS.&1S (USP28)
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Add the following:

&USP Naratriptan Resolution Mixture RS—Amixture of

naratriptan hydrochloride with approximately 1% of nara-

triptan related compound A [3-(1-methylpiperidin-4-yl)-

1H-indole hydrochloride] and naratriptan related compound

B [2-[3-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)-1H-in-

dole-5-yl]ethanesulfonic acid methylamide oxa-

late].&1S (USP28)

Add the following:

&USP Ofloxacin Related Compound A RS [9-fluoro-3-

methyl-7-oxo-10-(piperazin-1-yl)-2,3-dihydro-7H-pyri-

do[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid].&1S (USP28)

Add the following:

&USP Paclitaxel Related Compound C RS [benzyl ana-

log: baccatin III 13-ester with (2R,3S)-2-hydroxy-3-phe-

nyl-3-(2-phenylacetylamino)propanoic acid].&1S (USP28)

Add the following:

&USP Phenylethyl Alcohol RS.&1S (USP28)

Add the following:

~

USP Phenyltoloxamine Dihydrogen Citrate RS—Dry it

in a vacuum at 808 for 3 hours. Keep the container tightly

closed. Protect from light.~USP28

Add the following:

~

USP Phenyltoloxamine Dihydrogen Citrate Related

Compound A RS [3-(2-dimethylaminoethoxy)diphenyl-

methane] (C17H21NO 255.35)—Do not dry. Keep the con-

tainer tightly closed. Protect from light.~USP28

Add the following:

&USP Cultured Rat Pheochromocytoma Reference

Photomicrographs VRS.&1S (USP28)

Add the following:

&Sodium Starch Glycolate Type A RS—Do not dry. Keep

container tightly closed.&1S (USP28)

Add the following:

&Sodium Starch Glycolate Type B RS—Do not dry. Keep

container tightly closed.&1S (USP28)

Add the following:

&USP Topiramate RS—Do not dry; determine the water

content titrimetrically at the time of use. Keep container

tightly closed. Protect from light.&1S (USP28)

Add the following:

&USP Topiramate Related Compound A RS [2,3 : 4,5-

bis-O-(1-methylethylidene)-b-D-fructopyranose] (C12H20O6

260.28). —Preserve in tight, light resistant containers be-

tween 28 and 88.&1S (USP28)

OTHER TESTS AND
ASSAYS

BRIEFING

h571i Vitamin A Assay, USP 27 page 2247. It is proposed to
revise this general chapter by adding the Chromatographic Method
as an alternative assay method. The liquid chromatographic proce-
dure is based on analyses performed with the Zorbax brand of L8
column.

(DSN: L. Evans) RTS—41059-1
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Change to read:

&CHEMICAL METHOD&1S (USP28)

The following procedure is provided for the determination of vi-
tamin A as an ingredient of Pharmacopeial preparations. It con-
forms to that which was adopted in 1956 for international use by
the International Union of Pure and Applied Chemistry.
Complete the assay promptly, and exercise care throughout the

procedure to keep to a minimum the exposure to actinic light and to
atmospheric oxygen and other oxidizing agents, preferably, by the
use of low-actinic glassware and an atmosphere of an inert gas.

Special Reagents—

ETHER—Use ethyl ether, and use it within 24 hours after opening
the container.

ISOPROPYL ALCOHOL—Use spectrophotometric-grade isopropyl
alcohol (see Isopropyl Alcohol under Reagent Specifications in
the section Reagents, Indicators, and Solutions).

Procedure—Accurately weigh, count, or measure a portion of
the test specimen expected to contain the equivalent of not less than
0.15 mg of retinol but containing not more than 1 g of fat. If in the
form of capsules, tablets, or other solid, so that it cannot be sapon-
ified efficiently by the ensuing instructions, reflux the portion taken
in 10 mL of water on a steam bath for about 10 minutes, crush the
remaining solid with a blunt glass rod, and warm for about 5 min-
utes longer.
Transfer to a suitable borosilicate glass flask, and add 30 mL of

alcohol, followed by 3 mL of potassium hydroxide solution (9 in
10). Reflux in an all-borosilicate glass apparatus for 30 minutes.
Cool the solution, add 30 mL of water, and transfer to a conical
separator. Add 4 g of finely powdered sodium sulfate decahydrate.
Extract by shaking with one 150-mL portion of ether for 2 minutes,
and then, if an emulsion forms, with three 25-mL portions of ether.
Combine the ether extracts, if necessary, and wash by swirling
gently with 50 mL of water. Repeat the washing more vigorously
with three additional 50-mL portions of water. Transfer the washed
ether extract to a 250-mL volumetric flask, add ether to volume,
and mix.
Evaporate a 25.0-mL portion of the ether extract to about 5 mL.

Without applying heat and with the aid of a stream of inert gas or
vacuum, continue the evaporation to about 3 mL. Dissolve the resi-
due in sufficient isopropyl alcohol to give an expected concentra-
tion of the equivalent to 3 mg to 5 mg of vitamin A per mL or such
that it will give an absorbance in the range 0.5 to 0.8 at 325 nm.
Determine the absorbances of the resulting solution at the wave-
lengths 310 nm, 325 nm, and 334 nm, with a suitable spectropho-
tometer fitted with matched quartz cells, using isopropyl alcohol as
the blank.

WHEN TOCOPHEROL IS PRESENT—Transfer to a suitable borosili-
cate glass flask a test specimen, accurately measured, or not less
than 5 previously crushed capsules or tablets. Reflux in an all-bor-
osilicate glass apparatus with 30 mL of alcohol and 3 mL of potas-
sium hydroxide solution (9 in 10) for 30 minutes. Add through the
condenser 2.0 g of citric acid monohydrate, washing the walls of
the condenser with 10 mL of water. Cool, and transfer the solution
to a conical separator with the aid of 20 mL of water. Add 4 g of
finely powdered sodium sulfate decahydrate. Extract with one 150-
mL portion of ether and then, if an emulsion forms, with three 25-
mL portions of ether. Combine the ether extracts, if necessary, and
wash by swirling gently with 50 mL of water. Repeat the washing
more vigorously with three additional 50-mL portions of water.
Transfer the washed ether extract to a 250-mL volumetric flask,
and add ether to volume. Transfer a 100.0-mL aliquot of the result-
ing ether solution to a conical separator, and wash once with 50 mL
of potassium hydroxide solution (1 in 33), using alcohol, if neces-
sary, to break any emulsion that forms. Wash by swirling gently

with 50 mL of water. Repeat the washing more vigorously with
three additional 50-mL portions of water. Transfer the washed
ether extract to a 100-mL volumetric flask, add ether to volume,
and mix.
Evaporate a 50.0-mL aliquot of the ether solution of the unsa-

ponifiable extract to about 5 mL. Without applying heat and with
the aid of a stream of inert gas or vacuum, remove the residual
ether. Dissolve the residue in 50.0 mL of isopropyl alcohol.

Hydrogenated portion—Pipet 15.0 mL of the isopropyl alcohol
solution into a 50-mL centrifuge tube, add approximately 200 mg
of palladium catalyst, stir with a glass rod, and hydrogenate for 10
minutes in a Hydrogenator such as is described in the Alpha To-
copherol Assay h551i, using isopropyl alcohol in the blank tube.
Add about 300 mg of chromatographic siliceous earth, stir with
a glass rod, and immediately centrifuge until the solution is clear.
Test a 1-mL aliquot of the solution by removing the solvent by

evaporation, dissolving the residue in 1 mL of chloroform, and
adding 10 mL of phosphomolybdic acid TS: no detectable blue-
green color appears. [NOTE—If a blue-green color appears, repeat
the hydrogenation for a longer time period, or with a new lot of
catalyst.]
Into two separate flasks pipet equal volumes of the Hydroge-

nated portion and the untreated isopropyl alcohol solution, respec-
tively, and add sufficient isopropyl alcohol to give an expected
concentration of vitamin A equivalent to 3 mg to 5 mg per mL. De-
termine the absorbances of the untreated solution against the solu-
tion from the Hydrogenated portion as a blank, at the wavelengths
310 nm, 325 nm, and 334 nm, with a suitable spectrophotometer
fitted with matched quartz cells.

Calculation—Calculate the vitamin A content as follows:

Content (in mg) = 0.549A325 / LC,

in which A325 is the observed absorbance at 325 nm; L is the length,
in cm, of the absorption cell; and C is the amount of test specimen
expressed as g, capsule, or tablet in each 100 mL of the final iso-
propyl alcohol solution, provided that A325 has a value not less than
[A325]/1.030 and not more than [A325]/0.970, where [A325] is the cor-
rected absorbance at 325 nm and is given by the equation:

[A325] = 6.815A325 – 2.555A310 – 4.260A334,

in which A designates the absorbance at the wavelength indicated
by the subscript.
Where [A325] has a value less than A325/1.030, apply the following

equation:

Content (in mg) = 0.549[A325] / LC,

in which the values are as defined herein. Each mg of vitamin A
(alcohol) represents 3333 USP Units of vitamin A.

Confidence Interval—The range of the limits of error, indicat-
ing the extent of discrepancy to be expected in the results of differ-
ent laboratories at P = 0.05, is approximately +8%.

Add the following:

&CHROMATOGRAPHIC METHOD

The following pressurized liquid chromatographic proce-

dure is provided for the determination of Vitamin A. Where

the use of vitamin A ester (retinyl acetate or retinyl palmi-

Pharmacopeial Forum
Vol. 30(4) [July–Aug. 2004] IN-PROCESS REVISION 1341

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



tate) is specified in the following procedure, use the chem-

ical form present in the raw material. Use low-actinic glass-

ware throughout this procedure

USP Reference Standards h11i—[NOTE—Use USP Vita-

min A RS, all-trans retinyl acetate, for assaying pharmaceu-

tical dosage forms that are labeled to contain retinol or

vitamin A ester (retinyl acetate or retinyl palmitate).]

Mobile Phase—Use n-hexane.

System Suitability Preparation—Dissolve an ac-

curately weighed quantity of retinyl palmitate and USP Vi-

tamin A RS in n-hexane to obtain a solution containing

about 7.5 mg per mL of each.

Standard Preparation—Dissolve an accurately weighed

quantity of USP Vitamin A RS in n-hexane, and dilute quan-

titatively, and stepwise if necessary, to obtain a solution hav-

ing a known concentration of about 15 mg of retinyl acetate

per mL.

Assay Preparation—Transfer about 15 mg of vitamin A

ester (retinyl acetate or retinyl palmitate), accurately

weighed, to a 100-mL volumetric flask, dissolve in and di-

lute with n-hexane to volume, and mix. Pipet 5.0 mL of this

solution into a 50-mL volumetric flask, dilute with n-hexane

to volume, and mix.

Chromatographic System (see Chromatography

h621i)—The liquid chromatograph is equipped with a

325-nm detector and a 4.6-mm 6 15-cm column that con-

tains packing L8. The flow rate is about 1 mL per minute.

Chromatograph the System Suitability Preparation, and re-

cord the peak responses as directed for Procedure: the reso-

lution, R, between retinyl acetate and retinyl palmitate is not

less than 10; and the relative standard deviation for replicate

injections is not more than 3.0%.

Procedure—Separately inject equal volumes (about 40

mL) of the Standard Preparation and the Assay Preparation

into the chromatograph, record the chromatograms, and

measure the responses for retinyl acetate obtained from

the Standard Preparation and the peak area for retinyl ace-

tate or retinyl palmitate in the chromatogram of the Assay

Preparation. Calculate the quantity, in mg, of vitamin A

as the retinol equivalent (C20H30O) in the portion of vitamin

A taken by the formula:

0.872CD(rU / rS),

in which 0.872 is the factor used to convert retinyl acetate,

obtained from USP Vitamin A RS to its retinol equivalent; C

is the concentration, in mg per mL, of USP Vitamin A RS in

the Standard Preparation; D is the dilution factor, in mL,

for the Assay Preparation; and rU and rS are the peak re-

sponses of the retinyl ester obtained from the Assay Prepa-

ration and the Standard Preparation, respectively. [NOTE—

The molar responses of retinyl acetate and retinyl palmitate

are equivalent.]&1S (USP28)

Physical Tests and
Determination

BRIEFING

h601i Aerosols, Metered-Dose Inhalers, and Dry Powder In-
halers, USP 27 page 2253 and page 1176 of PF 29(4) [July–Aug.
2003]. The previously published revisions to this chapter, targeted
for adoption inUSP 28–NF 23, include the proposed title change to
Aerosols, Nasal Sprays, Metered-Dose Inhalers, and Dry Powder
Inhalers and the addition of Delivered-Dose Uniformity testing for
nasal sprays. The term ‘‘target-delivered dose’’ was introduced and
defined as the mean, about which the variance of the delivered dose
was to be determined and specified. Changes were also introduced
to add a new instrument, the ‘‘Next Generation Pharmaceutical Im-
pactor’’. Finally, the methods for determining aerodynamic size
distributions with all impactors were revised to reflect the current
state-of-the-art, and these methods were harmonized between the
European Pharmacopoeia and the USP wherever possible. In the
present revision the Aerosols Expert Committee is responding to
requests from equipment manufacturers and industrial testing con-
sortia to clarify the specifications for some of the apparatuses de-
fined in the chapter while simultaneously making minor editorial
corrections to the previously proposed version. It is also now pro-
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posed to add critical engineering dimensions to the USP descrip-
tion of the Andersen Mk II cascade impactor (Apparatus 1 and 3)
and remove ambiguities from the specifications for other equip-
ment items, thereby easing their manufacture.

(AER: K. Zaidi) RTS—41343-1

Change to read:

h601i AEROSOLS,

~NASAL SPRAYS,~USP28

METERED-DOSE INHALERS, AND
DRY POWDER INHALERS

Change to read:

This general chapter contains test methods for propellants, pres-
surized topical aerosols,

~

nasal sprays,~USP28

metered-dose inhalers, and propellant-free dry powder inhalers
used to aerosolize, or to aerosolize and meter, doses of powders
for inhalation. Apply these methods, where indicated, in the testing
of the appropriate dosage forms.

Change to read:

TOPICAL AEROSOLS

~

The following tests are applicable to topical aerosols

containing drug, in suspension or solution, packaged under

pressure, and released upon activation of an appropriate

valve system.~USP28

Delivery Rate and Delivered Amount

Only perform these tests on containers fitted with continuous
valves.

Delivery Rate—Select not less than four aerosol containers,
shake, if the label includes this directive, remove the caps and cov-
ers, and actuate each valve for 2 to 3 seconds. Weigh each con-
tainer accurately, and immerse in a constant-temperature bath
until the internal pressure is equilibrated at a temperature of 258
as determined by constancy of internal pressure as directed under
the Pressure Test below. Remove the containers from the bath, re-
move excess moisture by blotting with a paper towel, shake, if the
label includes this directive, actuate each valve for 5.0 seconds (ac-
curately timed by use of a stopwatch), and weigh each container
again. Return the containers to the constant-temperature bath,

and repeat the foregoing procedure three times for each container.
Calculate the average Delivery Rate, in g per second, for each con-
tainer.

Delivered Amount—Return the containers to the constant-tem-
perature bath, continuing to deliver 5 second actuations to waste,
until each container is exhausted. [NOTE—Ensure that sufficient
time is allowed between each actuation to avoid significant canister
cooling.] Calculate the total weight loss from each container. This
is the Delivered Amount.

Pressure Test

Only perform this test on topical aerosols fitted with continuous
valves.
Select not less than four aerosol containers, remove the caps and

covers, and immerse in a constant-temperature bath until the inter-
nal pressure is constant at a temperature of 258. Remove the con-
tainers from the bath, shake, and remove the actuator and water, if
any, from the valve stem. Place each container in an upright posi-
tion, and determine the pressure in each container by placing a cal-
ibrated pressure gauge on the valve stem, holding firmly, and
actuating the valve so that it is fully open. The gauge is of a cali-
bration approximating the expected pressure and is fitted with an
adapter appropriate for the particular valve stem dimensions. Read
the pressure directly from the gauge.

Minimum Fill

Topical aerosols meet the requirements for aerosols under Mini-
mum Fill h755i.

Leakage Test

Only perform this test on topical aerosols fitted with continuous
valves.
Select 12 aerosol containers, and record the date and time to the

nearest half hour. Weigh each container to the nearest mg, and re-
cord the weight, in mg, of each asW1. Allow the containers to stand
in an upright position at a temperature of 25.0+ 2.08 for not less
than 3 days, and again weigh each container, recording the weight,
in mg, of each as W2 and recording the date and time to the nearest
half hour. Determine the time, T, in hours, during which the con-
tainers were under test. Calculate the leakage rate, in mg per year,
of each container taken by the formula:

(365)(24/T)(W1 – W2).

Where plastic-coated glass aerosol containers are tested, dry the
containers in a desiccator for 12 to 18 hours, and allow them to
stand in a constant-humidity environment for 24 hours prior to de-
termining the initial weight as indicated above. Conduct the test
under the same constant-humidity conditions. Empty the contents
of each container tested by employing any safe technique (e.g.,
chill to reduce the internal pressure, remove the valve, and pour).
Remove any residual contents by rinsing with suitable solvents,
then rinse with a few portions of methanol. Retain as a unit the
container, the valve, and all associated parts, and heat them at
1008 for 5 minutes. Cool, weigh, record the weight as W3, and de-
termine the net fill weight (W1 – W3) for each container tested.
[NOTE—If the average net fill weight has been determined pre-
viously, that value may be used in place of the value (W1 – W3)
above.] The requirements are met if the average leakage rate per
year for the 12 containers is not more than 3.5% of the net fill
weight, and none of the containers leaks more than 5.0% of the
net fill weight per year. If 1 container leaks more than 5.0% per
year, and if none of the containers leaks more than 7.0% per year,
determine the leakage rate of an additional 24 containers as direct-
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ed herein. Not more than 2 of the 36 containers leak more than
5.0% of the net fill weight per year, and none of the 36 containers
leaks more than 7.0% of the net fill weight per year. Where the net
fill weight is less than 15 g and the label bears an expiration date,
the requirements are met if the average leakage rate of the 12 con-
tainers is not more than 525 mg per year and none of the containers
leaks more than 750 mg per year. If 1 container leaks more than
750 mg per year, but not more than 1.1 g per year, determine the
leakage rate of an additional 24 containers as directed herein. Not
more than 2 of the 36 containers leak more than 750 mg per year,
and none of the 36 containers leaks more than 1.1 g per year. This
test is in addition to the customary in-line leak testing of each con-
tainer.

Total&&1S (USP28) Number of Discharges per Container

Only perform this test on topical aerosols fitted with dose-meter-
ing valves, at the same time as, and on the same containers used
for, the test for Uniformity of Dosage Units h905i. Determine the
total

&Delivered-Dose Uniformity. Determine the&1S (USP28)

number of discharges or deliveries by counting the number of
priming discharges plus those used in determining the spray con-
tents, and continue to fire or discharge until the container or inhaler
is empty

&until the label claim number of discharges.&1S (USP28)

The requirements are met if all the containers or inhalers tested
contain not less than the number of discharges stated on the label.

Delivered Dose Uniformity

The test for Delivered Dose Uniformity is required for topical
aerosols fitted with dose-metering valves. For collection of the
minimum dose, proceed as directed in the test for Delivered Dose
Uniformity under Metered-Dose Inhalers and Dry Powder Inhal-
ers, as described below, except to modify the dose sampling appa-
ratus so that it is capable of quantitatively capturing the delivered
dose from the preparation being tested. Unless otherwise stated in
the individual monograph, apply the acceptance criteria for Me-
tered-Dose Inhalers and Dry Powder Inhalers as described below.

Add the following:

~

NASAL SPRAYS

The following test is applicable to nasal sprays, formu-

lated as aqueous suspensions or solutions of drug, presented

in multi-dose containers and fitted with dose-metering

valves. In all cases, and for all tests, prepare and test the na-

sal spray as directed on the label and the instructions for use.

Delivered-Dose Uniformity

Unless otherwise directed in the individual monograph,

the drug content of the minimum delivered doses (minimum

number of sprays per nostril as described on the label, or

instructions for use) collected at the beginning of unit life

(after priming as described on the label, or instructions for

use) and at the label claim number of metered sprays, from

each of 10 separate containers, must meet the following ac-

ceptance criteria: not more than 2 of the 20 doses are outside

the range of 80% to 120% of label claim, and none are out-

side the range of 75% to 125% of label claim, while the

mean for each of the beginning and end doses falls within

the range of 85% to 115% of label claim. If 3 to 6 doses of

the 20 doses collected are outside of 80% to 120% of the

label claim, but none are outside of 75% to 125% of label

claim, and the means for each of the beginning and end

doses fall within 85% to 115% of label claim, select 20 ad-

ditional containers for second-tier testing. For second-tier

testing, the requirements are met if not more than 6 of the

60 doses collected are outside the range of 80% to 120% of

label claim, none are outside the range of 75% to 125% of

label claim, and the means for each of the beginning and end

doses fall within the range of 85% to 115% of label claim.

SAMPLING FOR DELIVERED-DOSE UNIFORMITY OF METERED-

DOSE NASAL SPRAYS

General Sampling Procedure—To ensure reproducible

in-vitro dose collection, it is recommended that a mechani-

cal means of actuating the pump assembly be employed to

deliver doses for collection. The mechanical actuation

procedure should have adequate controls for the critical me-

chanical actuation parameters (e.g., actuation force, actua-

tion speed, stroke length, rest periods, etc.). The test must

be performed on units that have been primed according to

the patient-use instructions. The test unit should be actuated
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in a vertical or near vertical, valve-up, position. The two

doses collected at the beginning and end of the container life

should be the dose immediately following priming and the

dose corresponding to the last label claim number of doses

from the container.

For suspension products, the delivered dose should be de-

livered into a suitable container (e.g., scintillation vial) in

which quantitative transfer from the container under test

can be accomplished. A validated analytical method is em-

ployed to determine the amount of drug in each delivered

dose, and data are reported as a percent of label claim.

For solution products, the delivered dose can be determined

gravimetrically from the weight of the delivered dose, and

the concentration and density of the fill solution of the prod-

uct under test.~USP28

Change to read:

METERED-DOSE INHALERS AND DRY
POWDER INHALERS

The following tests are applicable to metered-dose inhalers that
are formulated as suspensions or solutions of active drug in propel-
lants and dry powder inhalers presented as single or multidose
units. The following test methods are specific to the aforemen-
tioned inhalers and may require modification when testing alterna-
tive inhalation technologies (for example, breath-actuated metered-
dose inhalers, or dose-metering nebulizers). However, Pharmaco-
peial requirements for all dose-metering inhalation dosage forms
require determination of the delivered dose and Aerodynamic Size
Distribution. In all cases, and for all tests, prepare and test the in-
haler as directed by the label and the instructions for use. When
these directions are not provided by the product manufacturer, fol-
low the precise dose discharge directions included in the tests be-
low.

Delivered-Dose Uniformity

The test for Delivered Dose Uniformity is required for inhalers
(e.g., metered-dose inhalers or dry powder inhalers) containing
drug formulation (e.g., solution, suspension, or powder) either in
reservoirs or in premetered dosage units and for drug formulations
packaged in reservoirs or in premetered dosage units where these
containers are labeled for use with a named inhalation device. (For
inhalations packaged in premetered dosage units, see also Unifor-
mity of Dosage Units h905i.)
Unless otherwise directed in the individual monograph, the drug

content of the minimum delivered dose from each of 10 separate
containers is determined in accordance with the procedure de-
scribed below.

Unless otherwise specified in the individual monograph, the re-
quirements for dosage uniformity are met if not less than 9 of the
10 doses are between 75% and 125% of the label claim and none is
outside the range of 65% to 135% of the label claim. If the contents
of not more than three doses are outside the range of 75% to 125%
of the label claim, but within the range of 65% to 135% of the label
claim, select 20 additional containers, and follow the prescribed
procedure for analyzing one minimum dose from each. The re-
quirements are met if not more than three results, out of the 30 val-
ues, lie outside the range of 75% to 125% of label claim and none is
outside the range of 65% to 135% of the label claim.

~

The test for Delivered-Dose Uniformity is required for

inhalers (e.g., metered-dose inhalers or dry powder inhalers)

containing drug formulation (e.g., solution, suspension, or

powder) either in reservoirs or in premetered dosage units,

and for drug formulations packaged in reservoirs or in pre-

metered dosage units where these containers are labeled for

use with a named inhalation device. (For inhalations pack-

aged in premetered dosage units, see also Uniformity of

Dosage Units h905i.) Note that the target-delivered dose

is the expected mean drug content for a large number of de-

livered doses collected from many inhalers of the chosen

product. In many cases, its value may depend upon the man-

ner in which the test for delivered dose is performed. For

metered-dose inhalers, the target-delivered dose is specified

by the label claim, unless otherwise specified in the individ-

ual monograph. For dry powder inhalers, where the label

claim is usually the packaged or metered-dose of drug, the

target-delivered dose is specified in the individual mono-

graph and is usually less than the label claim. Its value re-

flects the expected mean drug content for a large number of

delivered doses collected from the product, using the meth-

od specified in the monograph.

Unless otherwise directed in the individual monograph,

the drug content of the minimum delivered dose from each

of 10 separate containers is determined in accordance with

the procedure described below.

Unless otherwise specified in the individual monograph,

the requirements for dosage uniformity are met if not less

than 9 of the 10 doses are between 75% and 125% of the

specified target-delivered dose and none is outside the range
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of 65% to 135% of the specified target-delivered dose. If the

contents of not more than 3 doses are outside the range of

75% to 125% of the specified target-delivered dose, but

within the range of 65% to 135% of the specified target-de-

livered dose, select 20 additional containers, and follow the

prescribed procedure for analyzing 1 minimum dose from

each. The requirements are met if not more than 3 results,

out of the 30 values, lie outside the range of 75% to

125% of the specified target-delivered dose, and none is out-

side the range of 65% to 135% of the specified target-deliv-

ered dose.~USP28

SAMPLING THE DELIVERED DOSE FROM METERED-DOSE

INHALERS

To determine the content of active ingredient in the discharged
spray from a metered-dose inhaler, use the sampling apparatus de-
scribed below, using a flow rate of 28.3 L of air per minute (+5%),
unless otherwise stated in the individual monograph.

Apparatus A—The apparatus (see Fig. 1) consists of a filter
support base with an open-mesh filter support, such as a stainless
steel screen, a collection tube that is clamped or screwed to the fil-

ter support base, and a mouthpiece adapter to ensure an airtight seal
between the collection tube and the mouthpiece. Use a mouthpiece
adapter that ensures that the tip of the inhaler mouthpiece is flush
with the open end of the sample collection tube

&opening of the inhaler mouthpiece is flush with the front

face or 2.5-mm indented shoulder in the sample collection

tube, as appropriate.&1S (USP28)

The vacuum connector is connected to a system comprising a vac-
uum source, flow regulator, and flowmeter. The source should be
capable of pulling air through the complete assembly, including the
filter and the inhaler to be tested, at the desired flow rate. When
testing metered-dose inhalers, air should be drawn continuously
through the system to avoid loss of drug into the atmosphere.
The filter support base is designed to accommodate 25-mm di-
ameter filter disks. At the airflow being used, the sample collection
tube and the filter disk must be capable of quantitatively collecting
the Delivered Dose. The filter disk and other materials used in the
construction of the apparatus must be compatible with the drug and
the solvents that are used to extract the drug from the filter. One end
of the collection tube is designed to hold the filter disk tightly
against the filter support base. When assembled, the joints between
the components of the apparatus are airtight so that when a vacuum
is applied to the base of the filter, all of the air drawn through the
collection device passes through the inhaler.
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Fig. 1. Sampling apparatus for pressurized metered-dose inhalers.
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Procedure—Prepare the inhaler for use according to the label
instructions. Unless otherwise specified in the individual mono-
graph, with the vacuum pump running, ensuring an airflow rate
through the inhaler of 28.3 L of air per minute (+5%), discharge
the minimum recommended dose into the apparatus through the
mouthpiece adapter by depressing the valve for a duration suffi-
cient to ensure that the dose has been completely discharged. De-
tach the inhaler from Apparatus A, and disconnect the vacuum.
Assay the con t en t s o f t he appa r a t u s fo r d rug a f t e r
rinsing the filter and the interior of the apparatus with a suitable
solvent.

SAMPLING THE DELIVERED DOSE FROM DRY POWDER

INHALERS

To determine the content of active ingredient emitted from the
mouthpiece of a dry powder inhaler, use Apparatus B (see Fig. 2).
This apparatus is capable of sampling the emitted doses at a variety
of airflow rates.

Fig. 2. Apparatus B: Sampling apparatus for dry powder
inhalers. (See Table 1 for component specifications.)

Fig. 2. Apparatus B: Sampling apparatus for dry powder
inhalers. (See Table 1 for component specifications.)

Table 1. Component Specifications for Apparatus B (see Fig. 2)

Code Item Description Dimensions

A Sample collection tubea See Fig. 2 34.85-mm ID 6 12-cm length
B Filterb See Fig. 2 47-mm glass fiber filter
C Connector (e.g., short metal coupling with

low diameter branch to P3)
�8-mm ID

D Vacuum tubing (e.g., silicon tubing with an
outside diameter of 14 mm and
an internal diameter of 8 mm)

8 + 0.5-mm ID 6 50 + 10-cm length

&a length of suitable tubing �8 mm ID

with an internal volume of 25 + 5

mL.&1S (USP28)

E Two-way solenoid valvec See Fig. 2 Minimum airflow orifice having an internal
diameter of �8 mm and a maximum
response time of 100 milliseconds

&2-way, 2-port solenoid valve having an

ID �8 mm and an opening response

time of �100 milliseconds.&1S (USP28)

F Vacuum pumpd See Fig. 2 Pump must be capable of drawing the
required flow rate through the assembled
apparatus with the dry powder inhaler in
the mouthpiece adapter. Connect the pump
to the solenoid valve using short and wide
(�10-mm ID) vacuum tubing and connec-
tors to minimize pump capacity require-
ments.
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Table 1. Component Specifications for Apparatus B (see Fig. 2) (Continued)

Code Item Description Dimensions

G Timere See Fig. 2 The timer switches current directly to the so-
lenoid valve for the required duration.

P1 pressure tap See Fig. 2 2.2-mm ID, 3.1-mm OD flush with the in-
ternal surface of the sample collection
tube, centered and burr free, 59.0 mm from
its inlet

&59 mm from its inlet. The pressure

taps P1, P2, and P3 must not be open

to the atmosphere during dose collec-

tion.&1S (USP28)

P1, P2, P3 pressure measurementsf

H Flow-control valveg See Fig. 2 Adjustable regulating valve with
maximum Cv � 1h

a An example being a Millipore product number XX40 047 00 (Millipore Corporation, 80, Ashby Road, Bedford, MA 01732), modified so that the exit tube
has an ID � 8-mm, fitted with Gelman product number 61631.
b A/E (Gelman Sciences Inc., 600 South Wagner Road, Ann Arbor, MI 48106) or equivalent.
c ASCO product number 8030G13, Automatic Switch Company, 60 Hanover Road, Florham Park, NJ 07932.
d Gast product type 1023, 1423, or 2565 (Gast Manufacturing Inc., PO Box 97, Benton Harbor, MI 49022) or equivalent.
e Eaton Product number 45610-400 (Eaton Corporation, Automotive Products Division, 901, South 12th Street, Watertown, WI 53094) or equivalent.
f An example being a PDM 210 pressure meter (Air-Neotronics Ltd., Neotronics Technology plc, Parsonage Road, Takeley, Bishop’s Stortford, CM22 6PU,
UK), or equivalent.
g Parker Hannifin type 8FV12LNSS (Parker Hannifin plc., Riverside Road, Barnstable, Devon EX31 1NP, UK) or equivalent.
h Flow Coefficient, as defined by ISA S75.02 ‘‘Control valve capacity test procedure’’ in Standards and Recommended Practices for Instrumentation and
Control, 10th ed., Vol. 2, 1989. Published by Instrument Society of America, 67 Alexander Drive, P.O. Box 1227, Research Triangle Park, NC 27709, U.S.A.

Apparatus B—The apparatus is similar to that described in Fig.
1 for testing metered-dose inhalers. In this case, however, the filter
and collection tube have a larger internal diameter to accommodate
47-mm diameter filter disks. This feature enables dosage collection
at higher airflow rates—up to 100 L of air per minute—when
necessary. A mouthpiece adapter ensures an airtight seal between
the collection tube and the mouthpiece of the dry powder inhaler
being tested. The mouthpiece adapter must ensure that the tip of the
inhaler mouthpiece is flush with the open end of the sample collec-
tion tube. Tubing connectors, if they are used, should have an in-
ternal diameter greater than or equal to 8 mm to preclude their own
internal diameters from creating significant airflow resistance. A
vacuum pump with excess capacity must be selected in order to
draw air, at the designated volumetric flow rate, through both the
sampling apparatus and the inhaler simultaneously. A timer-con-
trolled, low resistance, solenoid-operated, two-way valve is inter-
posed between the vacuum pump and the flow-control valve to
control the duration of flow. This type of valve enables 4.0 liters
of air (+5%) to be withdrawn from the mouthpiece of the inhaler
at the designated flow rate. Flow control is achieved by ensuring
that critical (sonic) flow occurs in the flow-control valve (absolute
pressure ratio P3/P2� 0.5 under conditions of steady-state flow).

Procedure—Operate the apparatus at an airflow rate, Q,

~

~USP28

which produces a pressure drop of 4 kPa (40.8 cm H2O) over the
inhaler to be tested, and a duration, T,

~

~USP28

consistent with the withdrawal of 4 L of air from the mouthpiece of
the inhaler. [NOTE—If Q and T are defined otherwise in the mono-
graph, use values of Q and T that are within 5% of those values.
Determine the value of Q]

~

[NOTE—If the flow rate and duration are defined otherwise

in the monograph, adjust the system to within 5% of those

values.] Determine the test flow rate~USP28

using Apparatus B as follows. Insert an inhaler into the mouthpiece
adapter to ensure an airtight seal. In cases where the drug packag-
ing modifies the inhaler’s resistance to airflow, use a loaded, drug-
free inhaler (with previously emptied packaging). In other cases,
use an unloaded (drug free) inhaler. Connect one port of a differ-
ential pressure transducer to the pressure tap, P1, and leave the
other open to the atmosphere. Switch on the pump, and open the
two-way solenoid valve. Adjust the flow-control valve until the
pressure drop across the inhaler is 4.0 kPa (40.8 cm H2O). Ensure
that critical (sonic) flow occurs in the flow-control valve by deter-
mining the individual values for absolute pressure, P2 and P3, so
that their ratio P3/P2 is less than or equal to 0.5. If this criterion
cannot be achieved, it is likely that the vacuum pump is worn or
of insufficient capacity. Critical (sonic) flow conditions in the flow-
control valve are required in order to ensure that the volumetric
airflow is unaffected by pump fluctuations and minor changes in
airflow resistance at the inhaler inlet.

~

drawn from the mouthpiece is unaffected by pump fluctua-

tions and changes in airflow resistance of the inhaler.~USP28

Remove the inhaler from the mouthpiece adapter and, without dis-
turbing the flow-control valve, measure the airflow rate, Q, by con-
necting a flowmeter

~

drawn from the mouthpiece, Qout, by connecting a flow-

meter to the mouthpiece adaptor in an airtight fashion.

Use a flowmeter~USP28
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calibrated for the volumetric flow leaving the meter to the mouth-
piece adapter in an airtight fashion

~
& in an airtight fashion&1S (USP28) to directly determine Qout

or, if such a meter is unobtainable, calculate the volumetric

flow leaving the meter (Qout) using the ideal gas law. For ex-

ample, for a meter calibrated for the entering volumetric

flow (Qin), use the formula:

Qout = Qin P0 / (P0 – DP),

where P0 is the atmospheric pressure and DP is the pressure

drop over the meter.~USP28

If the flow rate is greater than 100 L of air per minute, adjust the
flow-control valve until Q

~

Qout~USP28

equals 100 L per minute; otherwise, record the value of Q

~

Qout,~USP28

and leave the flow-control valve undisturbed. Define the test flow
duration, T = 240/Q

~

T = 240/Qout,~USP28

in seconds, so that a volume of 4.0 L of air (+5%) is withdrawn
from the inhaler during the withdrawal of the test dose

~

at the test flow rate Qout,~USP28

and adjust the timer controlling the operation of the two-way sole-
noid valve accordingly. Prime or load the inhaler with powder for
inhalation according to the labeled instructions. With the vacuum
pump running and the solenoid valve closed, insert the inhaler
mouthpiece horizontally into the mouthpiece adapter. Discharge
the powder into the sampling apparatus by activating the timer con-
trolling the solenoid valve and withdrawing 4.0 L of air from the
inhaler at the previously defined airflow rate. If the labeled instruc-
tions so direct, repeat the operation so as to simulate the use of the
inhaler by the patient (e.g., inhale two or three times, if necessary,
to empty the capsule). Repeat the whole operation n –1 times be-
ginning with the text, ‘‘Prime or load the inhaler with powder,’’
where n is the number of times defined in the labeling as the mini-
mum recommended dose. Detach the dry powder inhaler from the
sampling apparatus, and disconnect the vacuum tubing, D. Assay
the contents of the apparatus for drug after rinsing the filter and the
interior of the apparatus with a suitable solvent. Where specified in
individual monographs, perform this test under conditions of con-
trolled temperature and humidity.

Delivered-Dose Uniformity over the Entire
Contents

The test for Delivered-Dose Uniformity over the Entire Con-
tents is required for inhalers (e.g., metered-dose inhalers or dry
powder inhalers) containing multiple doses of drug formulation
(e.g., solution, suspension, or dry powder) either in reservoirs or
in premetered dosage units (e.g., blisters), and for drug formula-
tions packaged in reservoirs or in multiple-dose assemblies of pre-
metered dosage units that have a predetermined dose sequence,
where these multiple-dose assemblies are labeled for use with a
named inhalation device. The test for delivered dose uniformity
over the entire contents also ensures that multidose products supply

the total number of discharges stated on the label. Unless otherwise
directed in the individual monograph, the drug content of at least 9
of the 10 doses collected from one inhaler, in accordance with the
procedure below, are between 75% and 125% of label claim

~

the target-delivered dose,~USP28

and none is outside the range of 65% to 135% of label claim

~

the target-delivered dose.~USP28

If the contents of not more than three doses are outside the range of
75% to 125%, but within the range of 65% to 135% of label claim

~

the target-delivered dose,~USP28

select two additional inhalers and follow the prescribed procedure
for analyzing 10 doses from each. The requirements are met if not
more than three results, out of the 30 values, lie outside the range of
75% to 125% of label claim

~

the target-delivered dose,~USP28

and none is outside the range of 65% to 135% of label claim

~

the target-delivered dose.~USP28

METERED-DOSE INHALERS

Apparatus—Use Apparatus A as directed in Sampling the De-
livered Dose from Metered-Dose Inhalers under Delivered-Dose
Uniformity at a flow rate of 28.3 liters of air per minute (+5%).

Procedure—A single dose is defined as the number of sprays
specified in the product labeling as the minimum recommended
dose. Select a single metered-dose inhaler, and follow the labeled
instructions for priming, shaking, cleaning, and firing the inhaler
throughout. Unless otherwise prescribed in the patient instructions,
shake the inhaler for 5 seconds, and fire one minimum recom-
mended dose to waste. Wait for 5 seconds, and collect the next
dose. Detach the inhaler from Apparatus A, and disconnect the vac-
uum. Assay the contents of the apparatus for drug after rinsing the
filter and the interior of the apparatus with a suitable solvent. Col-
lect two more doses, allowing at least 5 seconds between doses.
Discharge the device to waste, waiting for not less than 5 seconds
between actuations (unless otherwise specified in the individual
monograph), until (n/2) + 1 minimum recommended doses remain,
in which n is the number of minimum recommended doses on the
label. Collect four more doses, allowing at least 5 seconds between
doses, unless otherwise specified in the individual monograph.
Discharge the device to waste, as before, until three doses remain.
Collect the final three doses, allowing at least 5 seconds between
doses. Note that the rate of discharges to waste should not be such
to cause excessive canister cooling.

DRY POWDER INHALERS

Apparatus—Use Apparatus B as directed in Sampling the De-
livered Dose from Dry Powder Inhalers under Delivered-Dose
Uniformity at the appropriate airflow rate for testing.

Procedure—Proceed as directed for Procedure in Sampling the
Delivered Dose from Dry Powder Inhalers under Delivered-Dose
Uniformity. A single dose is defined as the number of actuations
stated in the product labeling as the minimum recommended dose.
Select a single inhaler and follow the labeled instructions for load-
ing with powder, discharging and cleaning throughout. Collect a
total of 10 doses—three doses at the beginning, four in the middle
[(n/2) – 1 to (n/2) + 2, where n is the number of minimum recom-
mended doses on the label], and three at the end—of the labeled
contents following the labeled instructions. Prior to collecting each
of the doses to be analyzed, clean the inhaler as directed in the la-
beling.
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Particle Size

The particle or droplet size distribution in the spray discharged
from metered-dose inhalers, and the particle size distribution in the
cloud discharged from dry powder inhalers, are important charac-
teristics used in judging inhaler performance. While particle size
measurement by microscopy can be used to evaluate the number
of large particles, agglomerates, and foreign particulates in the
emissions of metered-dose inhalers (e.g., Epinephrine Bitartrate
Inhalation Aerosol), whenever possible this test should be replaced
with a method to determine the aerodynamic size distribution of
the drug aerosol leaving the inhaler. The aerodynamic size distri-
bution defines the manner in which an aerosol deposits during in-
halation. When there is a log-normal distribution, the aerodynamic
size distribution may be characterized by the mass median aerody-
namic diameter (MMAD) and geometric standard deviation
(GSD). The aerodynamic size distribution of the drug leaving me-
tered-dose and dry powder inhalers is determined using Apparatus
1, 2, 3, or 4

~

4, 5, or 6~USP28

as specified in this chapter. A fine particle dose or fine particle frac-
tion can also be determined as that portion of the inhaler output
having an aerodynamic diameter less than the size defined in the
individual monograph. This may be expected to correlate with the
drug dose or that fraction of the drug dose that penetrates the lung
during inhalation. Individual monographs may also define the
emitted fractions of the delivered dose in more than one aerody-
namic size range.

AERODYNAMIC SIZE DISTRIBUTION

Cascade impaction devices classify aerosol particles and drop-
lets on the basis of those particles’ aerodynamic diameters. The
principle of their operation, whereby they separate aerosol particles
and droplets from a moving airstream on the basis of particle or
droplet inertia, is shown in Figure 3. Because the dimensions of
the induction port used to connect inhalers to the cascade impactors
and impingers (shown in Apparatus 1, 2, 3, 4 and

~

(shown in Apparatus 1, 2, 3, 4, 5, and 6)~USP28

also define the mass of drug that enters the aerodynamic sizing de-
vice, these are carefully defined and, where possible, are held con-
stant between each apparatus (see Figures 4, 6, 7, 8, and

~

8, and 9).~USP28

Because the size distributions produced by different impactors are
often a function of impactor design and the airflow rate through
them, there is a need to standardize the instruments that are used
to test inhalers (i.e., Apparatus 1 for metered-dose inhalers)

~

(i.e., Apparatus 1 or 6 for metered-dose inhalers)~USP28

or to provide guidelines on system suitability where different ap-
paratuses may be used (i.e., Apparatus 2, 3, or 4 for dry powder
inhalers).

~

(i.e., Apparatus 2, 3, 4, or 5 for dry powder inhalers).~USP28

Fig. 3. Schematic representation of the principle of operation of
cascade impactors. (A single jet per impactor stage is shown.
Impactors with multiple jets in each stage function in the same

manner.)

Fig. 4. Apparatus 1: Assembly of induction port and entrance cone
mounted on cascade impactor.
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Fig. 4a. Apparatus 1: Expanded view of induction port for use with metered-dose and dry powder inhalers.

Fig. 4a. Apparatus 1: Expanded view of induction port for use with metered-dose and dry powder inhalers.&1S (USP28)
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Fig. 4b. Apparatus 1: Expanded view of the entrance cone for mounting induction port on the Andersen cascade impactor
without preseparator.2
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Fig. 4b. Apparatus 1: Expanded view of the entrance cone for mounting induction port on the Andersen cascade impactor

without preseparator. Material may be aluminum, stainless steel, or other suitable material. Surface roughness (Ra) should be

approximately 0.4 mm.&1S (USP28)

Fig. 5. Apparatus 2, 3, and 4: &4, or 5:&1S (USP28) General control equipment. (See Table 2 &Table 3&1S (USP28) for component specifications.)
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Fig. 6. Apparatus 2: Assembly of induction port, stage collector, and filter holder. (Marple-Miller impactor, Model 160 with USP induction
port.)
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Fig. 7. Apparatus 3: Expanded views of top for the Andersen preseparator adapted to the USP induction port.
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Fig. 7. Apparatus 3: Expanded views of top for the Andersen preseparator adapted to the USP induction port. Material may be

aluminum, stainless steel, or other suitable material; interior bore should be polished to surface roughness (Ra) approximately

0.4 mm.&1S (USP28)
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Fig. 8. Apparatus 4: Schematic of multistage liquid impinger. (See Table 3 & Table 4&1S (USP28) for component specifications.)

Because of the varied nature of the formulations and devices
being tested, the cascade impaction system and technique selected
for testing an inhaler should fulfill a number of criteria.

Stage Mensuration—Manufacturers of cascade impaction de-
vices provide a definitive calibration for the separation character-
istics of each impaction stage in terms of the relationship between
the stage collection efficiency and the aerodynamic diameter of
particles and droplets passing through it as an aerosol. Calibration
is a property of the jet dimensions, the spatial arrangement of the
jet and its collection surface, and the airflow rate passing through it.
Because jets can corrode and wear over time, the critical dimen-
sions of each stage, which define that impaction stage’s calibration,
must be measured on a regular basis. This process, known as stage
mensuration, replaces the need for repetitive calibration (using
standard aerosols) and ensures that only devices that conform to
specifications are used for testing inhaler output. The process in-
volves the measurement and adjustment of the critical dimensions
of the instrument.

Inter-Stage Drug Loss (wall losses)—Where method variations
are possible and there is no apparatus specified in the monograph,
the selected technique should ensure that not more than 5% of the
inhaler’s total delivered drug mass (into the impactor) is subject to
loss between the impaction device’s sample collection surfaces. In
the event that inter-stage drug losses are known to be greater than
5%, either the procedure should be performed in such a way that
wall losses are included along with the associated collection plate,
or an alternative apparatus should be used. As an example, the fol-
lowing procedures described for Apparatus 1 and 3 have been writ-
ten to include wall losses along with the associated collection plate.

Provided, however, that such losses are known to be less than or
equal to 5% of the total delivered drug mass into the impactor and
that there are no instructions to the contrary in an individual mono-
graph, the technique may be simplified by only assaying drug on
the collection plates.

Re-Entrainment—Where method variations are possible, the se-
lected technique should seek to minimize particle re-entrainment
(from an upper to a lower impaction stage) on stages that contribute
to size fractions defined in the individual monograph, especially
where this may affect the amounts of drug collected. Minimizing
the number of sampled doses, the use of coated particle collection
surfaces, and proving that multiple-dose techniques produce statis-
tically similar results to those from smaller numbers of doses, are
all methods that can be used for this purpose. In the event that re-
entrainment cannot be avoided, the number of doses collected, the
time interval between doses, and the total duration of airflow
through the cascade impaction device should be standardized. Un-
der these circumstances, the presentation of impaction data should
not presume the validity of the impactor’s calibration (i.e., aerody-
namic diameter ranges should not be assigned to drug masses col-
lected on specific stages).

By using appropriate assay methods and a suitable mensurated
impaction device, aerodynamic particle size distributions can be
determined for drugs leaving the mouthpieces of metered-dose or
dry powder inhalers. If temperature or humidity limits for use of
the inhaler are stated on the label, it may be necessary to control
the temperature and humidity of the air surrounding and passing
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through the device to conform to those limits. Ambient conditions
are presumed, unless otherwise specified in individual mono-
graphs.

Mass Balance—In addition to the size distribution, good analy-
tical practice dictates that a mass-balance be performed in order to
confirm that the amount of the drug discharged from the inhaler,
which is captured and measured in the induction port-cascade im-
pactor apparatus is within an acceptable range around the label
claim

~

expected value.~USP28

The total mass of drug collected in all of the components (material
balance) divided by the total number of minimum recommended
doses discharged is not less than 75% and not more than 125%
of the average minimum recommended dose determined during
testing for Delivered-Dose Uniformity. This is not a test of the in-
haler but serves to ensure that the test results are valid.
Use one of the multistage impaction devices shown below, or an

equivalent, to determine aerodynamic particle size distributions of
drugs leaving the mouthpieces of metered-dose or dry powder in-
halers. Apparatus 1 ( Figure 4) is

~

Apparatus 1 and 6 [Figures 4 and 9 (without presepara-

tor), respectively] are~USP28

intended for use with metered-dose inhalers at a single airflow rate.
Apparatus 2, 3, and 4 (Figures 6, 7, and 8, respectively)

~

Apparatus 2, 3, 4, and 5 (Figures 6, 7, 8, and 9, respec-

tively)~USP28

are intended for use with dry powder inhalers at the appropriate
airflow rate, Q determined earlier, provided that the value of Q

~

Qout, determined earlier, provided that the value ofQout~USP28

falls in the range 30 to 100 L per minute.
NOTE—If Qis greater than 100 L per minute, testing should be

performed at 100 L per minute; if Q 5 30 L per minute, testing
is performed at 30 L per minute.

~

NOTE—If Qout is greater than 100 L per minute, testing

should be performed with Qout set at 100 L per minute; if Qout

is less than 30 L per minute, testing is performed with Qout at

30 L per minute.~USP28

Apparatus 1 for Metered-Dose Inhalers—Use this apparatus,
or an equivalent, at a flow rate of 28.3 L per minute (+5%), as
specified by the manufacturer of the cascade impactor.

Design—The design and assembly of this apparatus and the in-
duction port to connect the device to an inhaler are shown in Figs.
4, 4a, and 4b.2

&Critical engineering dimensions applied by manufac-

turers to the stages of Apparatus 1 are provided in Table

2. During use, some occlusion and blockage of jet nozzles

may occur and therefore, ‘‘in use’’ mensuration tolerances

need to be justified.

Table 2. Critical Dimensions for the Jet Nozzles of Apparatus 1.

Stage # Number of Jets

Nozzle Diameter

(mm)

0 96 2.55 + 0.025

1 96 1.89 + 0.025

2 400 0.914 + 0.0127

3 400 0.711 + 0.0127

4 400 0.533 + 0.0127

5 400 0.343 + 0.0127

6 400 0.254 + 0.0127

7 201 0.254 + 0.0127

&1S (USP28)

Procedure—Set up the multistage cascade impactor as described
in the manufacturer’s literature with an after filter below the final
stage to capture any fine particles that otherwise would escape from
the device.

~

To ensure efficient particle capture, coat the particle collec-

tion surface of each stage with glycerol, silicone oil, or other

suitable liquid typically deposited from a volatile solvent,

unless it has been demonstrated to be unnecessary.~USP28

Attach the induction port and mouthpiece adapter to produce an
airtight seal between the inhaler mouthpiece and the induction port
as shown in Fig. 4. Use a mouthpiece adapter that ensures that the
tip of the inhaler mouthpiece is flush with the open end of the in-
duction port. Ensure that the various stages of the cascade impactor
are connected with airtight seals to prevent leaks. Turn on the vac-
uum pump to draw air through the cascade impactor, and calibrate
the airflow through the system with an appropriate flowmeter at-
tached to the open end of the induction port. Adjust the flow-con-
trol valve on the vacuum pump to achieve steady flow through the
system at the required rate, and ensure that the airflow through the
system is within +5% of the flow rate specified by the manufac-
turer. Unless otherwise prescribed in the patient instructions, shake
the inhaler for 5 seconds and discharge one delivery to waste. With
the vacuum pump running, insert the mouthpiece into the mouth-
piece adapter and immediately fire the minimum recommended
dose into the cascade impactor. Keep the valve depressed for a
duration sufficient to ensure that the dose has been completely dis-
charged. If additional sprays are required for the sample, wait for 5
seconds before removing the inhaler from the mouthpiece adapter,
shake the inhaler, reinsert it into the mouthpiece adapter, and im-
mediately fire the next minimum recommended dose. Repeat until
the required number of doses have been discharged. The number of

2 A suitable cascade impactor is available as Model Mk II from Graseby
Inc., 500 Technology Court, Smyrna, GA, 30082.

&Thermo-Electron,
27 Forge Parkway, Franklin, MA 02038.&1S (USP28) The im-pac
tor is used without the preseparator . The inhaler is connected to theimpac
tor via the induction port, atop the entrance cone shown in Figure 4. If an
equivalent impactor is employed, the induction port in Figure 4a should be
used, although the entrance cone (Fig. 4b) should be replaced with one to fit
the impactor in question. Note that the internal surfaces of the induction
port (Fig. 4a) are designed to fit flush with their counterparts in the entrance
cone (Fig. 4b). This design avoids aerosol capture at the junction of the two
pipes.
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minimum recommended doses discharged must be sufficient to en-
sure an accurate and precise determination of Aerodynamic Size
Distribution. [NOTE—The number of minimum recommended
doses is typically not greater than 10.] After the last dose has been
discharged, remove the inhaler from the mouthpiece adapter. Rinse
the mouthpiece adapter and induction port with a suitable solvent,
and dilute quantitatively to an appropriate volume. Disassemble
the cascade impactor, place each stage and its associated collection
plate or filter in a separate container, and rinse the drug from each
of them. [NOTE—If it has been determined that wall losses in the
impactor are less than or equal to 5%, then the collection plates
only may be used.]

Dilute each quantitatively to an appropriate volume. Using the
method of analysis specified in the individual monograph, deter-
mine the mass of drug collected in each of the components. To ana-
lyze the data, proceed as directed under Data Analysis.

Apparatus 2 for Dry Powder Inhalers—

Design—The design and assembly of Apparatus 2, and the in-
duction port to connect the device to an inhaler, are shown in Fig.
6.3 [NOTE—The induction port is shown in detail in Fig. 4a.] The
impactor has five impaction stages and an after filter. At a volu-
metric airflow rate of 60 L per minute (the nominal flow rate,
Qn), the cutoff aerodynamic diameters D50,Qn of Stages 1 to 5 are
10, 5, 2.5, 1.25, and 0.625mm, respectively. The after filter effec-
tively retains aerosolized drug in the particle size range up to
0.625mm. Set up the multistage cascade impactor with the control
system as specified in Fig. 5. If necessary, coat the particle collec-
tion surface of each of the stages to ensure that particles that impact
on a given stage are not re-entrained in the flowing airstream. As-
semble the impactor as described in the manufacturer’s literature
with an after filter below the final stage to capture any fine particles
that otherwise would escape from the device. Attach the induction
port and mouthpiece adapter to produce an airtight seal between
the inhaler mouthpiece and the induction port. Use a mouthpiece
adapter that ensures that the tip of the inhaler mouthpiece is flush
with the open end of the induction port. Ensure that the various
stages of the cascade impactor are connected with airtight seals
to prevent leaks.

~

To ensure efficient particle capture, coat the particle collec-

tion surface of each stage with glycerol, silicone oil, or other

suitable liquid typically deposited from a volatile solvent,

unless it has been demonstrated to be unnecessary.~USP28

Assemble the impactor as described in the manufacturer’s literature
with an after filter below the final stage to capture any fine particles
that otherwise would escape from the device. Attach the induction
port and mouthpiece adapter to produce an airtight seal between
the inhaler mouthpiece and the induction port. Use a mouthpiece
adapter that ensures that the tip of the inhaler mouthpiece is flush
with the open end of the induction port. Ensure that the various
stages of the cascade impactor are connected with airtight seals
to prevent leaks.
Turn on the vacuum pump, open the solenoid valve, and cali-

brate the airflow through the system as follows. Connect a flow-
meter, calibrated for the volumetric flow rate leaving the meter,
to the induction port.

~

to the induction port. Use a flowmeter calibrated for the

volumetric flow leaving the meter to directly determine Qout,

or, if such a meter is unobtainable, calculate the volumetric

flow leaving the meter (Qout) using the ideal gas law. For ex-

ample, for a meter calibrated for the entering volumetric

flow (Qin), use the formula:

Qout = QinP0 / (P0 – DP),

where P0 is the atmospheric pressure and DP is the pressure

drop over the meter.~USP28

Adjust the flow-control valve to achieve a steady flow through the
system at the required rate, Q, so that Q

~

Qout, so that Qout~USP28

is within +5% of the value determined during testing for Deliv-
ered-Dose Uniformity. Ensure that critical flow occurs in the
flow-control valve, at the value of Q to be used during testing,

~

airflow rate to be used during testing, by~USP28

using the following procedure. With the inhaler in place, and the
intended flow running, measure the absolute pressure on both sides
of the flow-control valve (P2 and P3 in Fig. 5). A ratio of P3/P2
�0.5 indicates critical flow. Switch to a more powerful pump and
remeasure the test flow rate if P3/P2 40.5. Adjust the timer con-
trolling the operation of the two-way solenoid valve so that it opens
this valve for a duration of T seconds

~

as determined during testing for Delivered-Dose Uniformi-

ty.~USP28

Prime or load the dry powder inhaler with powder for inhalation
according to the labeled instructions. With the vacuum pump run-
ning and the two-way solenoid valve closed, insert the inhaler
mouthpiece, held horizontally, into the induction port mouthpiece
adapter. Discharge the powder into the apparatus by opening the
two-way solenoid valve for a duration of T seconds. After the
two-way solenoid valve has closed, remove the inhaler from the
mouthpiece adapter. If additional doses are required for the sample,
reload the inhaler according to the labeled instructions, reinsert the
mouthpiece into the mouthpiece adapter, and repeat the operation
until the required number of doses have been discharged. After dis-
charge of the last dose, switch off the vacuum pump.

Rinse the mouthpiece adapter and induction port with a suitable
solvent, and dilute quantitatively to an appropriate volume. Disas-
semble the cascade impactor, and place the after filter in a separate
container. Rinse the drug from each of the stages and the filter, and
dilute each quantitatively to an appropriate volume. Using the
method of analysis specified in the individual monograph, deter-
mine the mass of drug collected in each of the components. Deter-
mine the cutoff diameters of each of the individual stages of the
impactor, at the value of Q

~

Q = Qout~USP28

employed in the test by the formula:

D50,Q = D50,Qn(Qn /Q)
1/2, (Eq. 1)

where D50,Q is the cutoff diameter at the flow rate, Q, employed in
the test, and the subscript, n, refers to the nominal values deter-
mined when Qn equals 60 L per minute. Thus, when Q equals 40

3 The cascade impactor is available as the Model 160Marple-Miller Impac-
tor from MSP Corporation, Minneapolis, MN. The inhaler should be con-
nected to the impactor via the induction port, shown in Fig. 4a.
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L per minute, the cutoff diameter of Stage 2 is given by the for-
mula:

D50,40LPM = 5 mm 6 [60 / 40]1/2 = 6.1 mm.

General Procedure—Perform the test using Apparatus 2 at the
airflow rate, Q,

~

Qout~USP28

determined earlier, during testing for Delivered-Dose Uniformity,
provided Q

~

Qout~USP28

is less than or equal to 100 L per minute. [NOTE—If Q

~

Qout~USP28

is greater than 100 L per minute, use an airflow rate of 100 L per
minute.] Connect the apparatus to a flow control system that is
based upon critical (sonic) flow as specified in Fig. 5 (see also Ta-
ble 2.)

&Table 3).&1S (USP28)

Table 2.

&Table 3.&1S (USP28)

Component Specifications for Figure 5

Code Item Description Dimensions

A Connector (e.g., short metal coupling with
low diameter branch to P3)

� 8-mm ID

B Vacuum tubing (e.g., silicon tubing with an out-
side diameter of 14 mm and an
internal diameter of 8 mm)

8 + 0.5-mm ID 6 50 + 10-cm length

&A length of suitable tubing �8 mm ID with an in-

ternal volume of 25 + 5 mL.&1S (USP28)

C Two-way solenoid valvea See Fig. 5 Internal diameter orifice of 9.5 mm and a Cv = 1.8a, mini-
mal resistance to airflow and a response time 5 100
milliseconds.

&2-way, 2-port solenoid valve having an ID �8 mm

and an opening response time of �100 milli

seconds.&1S (USP28)

D Vacuum pumpb See Fig. 5 Pump must be capable of drawing the required flow rate
through the assembled apparatus with the dry powder
inhaler in the mouthpiece adapter. Connect the pump to
the solenoid valve using short and wide (� 10-mm ID)
vacuum tubing and connectors to minimize pump ca-
pacity requirements.

E Timerc See Fig. 5 The timer switches current directly to the solenoid valve
for the required duration.

P2, P3 Pressure measurements Determine under steady-state flow conditions with an ab-
solute pressure transducer.

F Flow control valved See Fig. 5 Adjustable regulating valve with maximum Cv � 1.

a An example being ASCO product number 8030G13 (Automatic Switch Company, 60 Hanover Road, Florham Park, NJ 07932) or equivalent. See also
Footnote h in Table 1.
b Gast product type 1023, 1423, or 2565 (Gast Manufacturing Inc., PO Box 97, Benton Harbor, MI 49022) or equivalent.
c An example being Eaton Product number 45610-400 (Eaton Corporation, Automotive Products Division, 901 South 12th Street, Watertown, WI 53094) or
equivalent.
d Parker Hannifin type 8FV12LNSS, or equivalent (Parker Hannifin plc, Riverside Road, Barnstable, Devon EX31 1NP, UK). See also Footnote h in Table 1.
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Table 3.

&Table 4.&1S (USP28)

Component Units of Multi-stage Liquid Impinger (see Fig. 8)

Code1 Item Description Dimensions2

A,H Jet tube Metal tube screwed onto partition wall sealed by
gasket (C), polished inner surface

see Fig. 8a

B,G Partition wall Circular metal plate, diameter 120
Thickness see Fig. 8a

C Gasket e.g., PTFE to fit jet tube
D Impaction plate Porosity O sintered-glass disk, diameter see Fig. 8a
E Glass cylinder Plane polished cut glass tube

Height, including gaskets 46
Outer diameter 100
Wall thickness 3.5
Sampling port (F) diameter 18
Stopper in sampling port ISO 24/25

J Metal frame L-profiled circular frame with slit
Inner diameter to fit impaction plate
Height 4
Thickness of horizontal section 0.5
Thickness of vertical section 2

K Wire Steel wire interconnecting metal frame and sleeve
(two for each frame)
Diameter 1

L Sleeve Metal sleeve secured on jet tube by screw
Inner diameter to fit jet tube
Height 6
Thickness 5

M Gasket e.g., Silicone to fit glass cylinder
N Bolt Metal bolt with nut (six pairs), length 205

Diameter 4
P O-ring Rubber O-ring, diameter 6 thickness 66.34 6 2.62
Q O-ring Rubber O-ring, diameter 6 thickness 29.1 6 1.6
R Filter holder Metal housing with stand and outlet

see Fig. 8b
S Filter support Perforated sheet metal, diameter 65

Hole Diameter 3
Distance between holes (center-points) 4

T Snap-locks
U Multi-jet tube Jet tube (H) ending in multi-jet arrangement see inserts Fig. 8a
V Outlet Outlet and nozzle for connection to vacuum Internal diameter � 10 (Fig. 8b)

1 See Fig. 8.
2 Measurements in mm unless otherwise stated.
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Fig. 8a. Apparatus 4: Details of jet tube and impaction plate. Inserts
show end of multi-jet tube U leading to Stage 4. (See Table 4 &

Table 5&1S (USP28)

for dimension specifications.)

Fig. 8b. Apparatus 4: Expanded view of Stage 5. (See Table 3 &

Table 4&1S (USP28)

for component specifications.)

Table 4.

&Table 5.&1S (USP28)

Apparatus 4: Dimensions1 of Jet Tube with Impaction Plate (see Fig. 8a).

Type Code2 Stage 1 Stage 2 Stage 3 Stage 4
Filter

(Stage 5)

Distance 1 9.5 (–.0, +.5) 5.5 (–.0, +.5) 4.0 (–.0, +.5) 6.0 (–.0, +.5) n.a.
Distance 2 26 31 33 30.5 0
Distance 3 8 5 5 5 5
Distance 4 3 3 3 3 n.a.
Distance 5 0 3 3 3 3
Distance 63 20 25 25 25 25
Distance 7 n.a. n.a. n.a. 8.5 n.a.
Diameter c 25 14 8.0(+0.1) 21 14
Diameter d 50 30 20 30 n.a.
Diameter e 27.9 16.5 10.5 23.9 n.a.
Diameter f 31.75 (–.05, +.00) 22 14 31 22
Diameter g 25.4 21 13 30 21
Diameter h n.a. n.a. n.a. 2.70 (+.05) n.a.
Diameter j n.a. n.a. n.a. 6.3 n.a.
Diameter k n.a. n.a. n.a. 12.6 n.a.
Radius4 r 16 22 27 28.5 0
Radius4 s 46 46 46 46 n.a.
Radius4 t n.a. 50 50 50 50
Angle w 108 538 538 538 538
Angle u n.a. n.a. n.a. 458 n.a.
Angle v n.a. n.a. n.a. 608 n.a.

1 Measurements in mm with tolerances according to ISO 2768-m, unless otherwise stated.
2 See Fig. 8a.
3 Including gasket.
4 Relative centerline of stage compartment.

n.a.: not applicable.
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Under steady flow conditions, at the appropriate volumetric air-
flow rate through the entire apparatus, ensure that critical (sonic)
flow occurs in the flow control valve by determining the individual
values for absolute pressure, P2 and P3, so that their ratio P3/P2 is
less than or equal to 0.5. If necessary,

~

~USP28

Coat the particle collection surface of each of the stages of the cas-
cade impactor to ensure that particles that have impacted on a given
stage are not re-entrained in the flowing airstream This may be
achieved by coating collection surfaces with silicone fluid, glycer-
ol, or other adhesive substances.

~

unless this has been shown to be unnecessary.~USP28

Analyze the data as directed under Data Analysis.

Apparatus 3 for Dry Powder Inhalers—

Design—Apparatus 3 is identical to Apparatus 1 (Fig. 4), except
that the manufacturer’s preseparator is added atop Stage 0 to col-
lect large masses of noninhalable powder prior to their entry into
the impactor, and the outlet nipple, used to connect to vacuum tub-
ing B (Fig. 5), is replaced with one having an internal diameter �8
mm. To connect the preseparator of the impactor to the induction
port (Fig. 4a), a specially designed top for the preseparator must be
used. This is shown in Fig. 7.4 The impactor, therefore, has eight
stages, a preseparator (to collect large particulates), and an after
filter. At a volumetric airflow rate of 28.3 L per minute (the nom-
inal flow rate, Qn), the cutoff aerodynamic diameters D50,Qn of
Stages 0 to 7 are 9.0, 5.8, 4.7, 3.3, 2.1, 1.1, 0.7, and 0.4 mm, respec-
tively. The after filter effectively retains aerosolized drug in the par-
ticle size range up to 0.4 mm. Connect the cascade impactor into the
control system specified in Fig. 5. Omit Stage 6 and Stage 7 from
the impactor if the test flow rate, Q,

~

Qout,~USP28

used during testing for Delivered-Dose Uniformity was greater
than or equal to 60 L per minute. If necessary, coat the particle col-
lection surface of each of the stages to ensure that particles that
impact on a given stage are not re-entrained in the flowing air-
stream.

~

To ensure efficient particle capture, coat the particle collec-

tion surface of each stage with glycerol, silicone oil, or other

suitable liquid typically deposited from a volatile solvent,

unless it has been demonstrated to be unnecessary.~USP28

Assemble the impactor as described in the manufacturer’s literature
with an after filter below the final stage to capture any fine particles
that otherwise would escape from the device. Place an appropriate
volume (up to 10 mL) of an appropriate solvent into the presepara-
tor, or coat the particle collection surfaces of the preseparator to
prevent re-entrainment of impacted particles. [Caution—Some sol-
vents form flammable vapor–air mixtures that may be ignited dur-
ing passage through a vacuum pump. Take appropriate
precautions (alternative solvents, use of vapor traps, minimal
pump operating times, etc.) to ensure operator safety during test-
ing.] Attach a molded mouthpiece adapter to the end of the induc-
tion port to produce an airtight seal between the inhaler mouthpiece
and the induction port. Use a mouthpiece adapter that ensures that
the tip of the inhaler mouthpiece is flush with the open end of the
induction port. Ensure that the various stages of the cascade impac-
tor are connected with airtight seals to prevent leaks.

Turn on the vacuum pump, open the two-way solenoid valve,
and calibrate the airflow through the system as follows. Prime or
load the dry powder inhaler with powder for inhalation according
to the labeled instructions. With the vacuum pump running and the
two-way solenoid valve closed, insert the inhaler mouthpiece, held
horizontally, into the induction port mouthpiece adapter. Once the
inhaler is positioned, discharge the powder into the apparatus by
activating the timer and opening the two-way solenoid valve for
the required duration, T + 5%

~

as determined during testing for Delivered-Dose Uniformi-

ty.~USP28

After the two-way solenoid valve has closed, remove the inhaler
from the mouthpiece adapter. If additional doses are required for
the sample, reload the inhaler according to the labeled instructions,
reinsert the mouthpiece into the mouthpiece adapter, and repeat the
operation until the required number of doses have been discharged.
After discharge of the last dose, remove the inhaler from the
mouthpiece adapter, and switch off the vacuum pump.

Carefully disassemble the apparatus. Using a suitable solvent,
rinse the drug from the mouthpiece adapter, induction port, and
preseparator, and dilute quantitatively to an appropriate volume.
Rinse the drug from each stage, and the impaction plate immedi-
ately below, into appropriately sized flasks. Quantitatively dilute
each flask to an appropriate volume. Using the method of analysis
specified in the individual monograph, determine the mass of drug
collected in each of the samples. The aerodynamic cutoff diameters
of the individual stages of this device, in the airflow range between
30 and 100 L per minute, are currently unknown

~

not well established.~USP28

Do not use the formula in Equation 1 to calculate cutoff diameters.

Procedure—Proceed as directed in the General Procedure under
Apparatus 2, except to use Apparatus 3.

Apparatus 4 for Dry Powder Inhalers—

~

NOTE—Apparatus 4, the multistage liquid impinger, has

a small number of stages and is used extensively outside the

USA. It is provided here for the benefit of users in countries

other than the USA.~USP28

Design—The design and assembly of Apparatus 4 are shown in
Figs. 8, 8a, and 8b.5 The induction port, used to connect the device
to an inhaler, is shown in Fig. 4a. The device is a multi-stage liquid
impinger consisting of impaction Stages 1, 2, 3, and 4 and an in-
tegral after filter (Stage 5). The collection stages of the liquid im-
pinger (see Fig. 8 and Table 3

&Table 4)&1S (USP28)

are kept moist, unlike those of traditional impactors, such as Appa-
ratus 1, 2, and 3;

&Apparatus 1, 2, 3, 5, and 6; &1S (USP28)

wetting may produce an effect similar to coating the stages of Ap-
paratus 2 and 3

&Apparatus 2, 3, 5, and 6&1S (USP28)

at certain flow rates, although this should be confirmed by demon-
strating control over re-entrainment as described earlier. An impac-
tion stage comprises an upper horizontal metal partition wall (B)
through which a metal inlet jet tube (A) with its impaction plate

4 The cascade impactor is available as the Andersen 1ACFM Non-Viable
Cascade Impactor (Mark II) from Graseby Inc., 500 Technology Court,
Smyrna, GA, 30082.

&Thermo-Electron, 27 Forge Parkway,
Franklin, MA 02038.&1S (USP28)The impactor is used with the
preseparator.

5 The five-stage impinger is available from Copley Instruments, plc, Not-
tingham, UK. The inhaler should be connected to the impactor via the in-
duction port, shown in Fig. 4 and Fig. 4a
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(D) is protruding; a glass cylinder (E) with sampling port (F), form-
ing the vertical wall of the stage; and a lower horizontal metal par-
tition wall (G) through which a jet tube (H) connects to the lower
stage. The tube into Stage 4 (U) ends in a multi-jet arrangement.
The impaction plate (D) is secured in a metal frame (J), which is
fastened by two wires (K) to a sleeve (L) secured on the jet tube
(C). For more detail of the jet tube and impaction plate, see Fig. 8a.
The horizontal plane of the collection plate is perpendicular to the
axis of the jet tube and centrally aligned. The upper surface of the
impaction plate is slightly raised above the edge of the metal frame.
A recess around the perimeter of the horizontal partition wall
guides the position of the glass cylinder. The glass cylinders are
sealed against the horizontal partition walls with gaskets (M) and
clamped together by six bolts (N). The sampling ports are sealed by
stoppers. The bottom side of the lower partition wall of Stage 4 has
a concentric protrusion fitted with a rubber O-ring (P) that seals
against the edge of a filter placed in the filter holder. The filter
holder (R) is a basin with a concentric recess in which a perforated
filter support (S) is flush-fitted. The filter holder is designed for 76-
mm diameter filters. The whole impaction stage assembly is
clamped onto the filter holder by two snap locks (T). The impinger
is equipped with an induction port (Fig. 4a) that fits onto the Stage
1 inlet jet tube. A rubber O-ring on the jet tube provides an airtight
connection to the induction port. An elastomeric mouthpiece
adapter to fit the inhaler being tested provides an airtight seal be-
tween the inhaler and the induction port.
At a volumetric airflow rate of 60 L per minute (the nominal

flow rate, Qn), the cutoff aerodynamic diameters D50,Qn of Stages
1 to 4 are 13.0, 6.8, 3.1, and 1.7 mm, respectively. The after filter
effectively retains aerosolized drug in the particle size range up to
1.7 mm. Ensure that Apparatus 4 is clean and free of drug solution
from any previous tests. Place a 76-mm diameter filter in the filter
stage, and assemble the apparatus. Use a low pressure filter capable
of quantitatively collecting the passing drug aerosol, which also
allows a quantitative recovery of the collected drug. Set up Appa-
ratus 4 using the control system as specified in Fig. 5. Attach the
induction port (Fig. 4a) and mouthpiece adapter to produce an air-
tight seal between the inhaler mouthpiece and the induction port.
Use a mouthpiece adapter that ensures that the tip of the inhaler
mouthpiece is flush with the open end of the induction port. Ensure
that the various stages of the apparatus are connected with airtight
seals to prevent leaks. Turn on the vacuum pump, open the two-
way solenoid valve, and calibrate the airflow through the system
as follows. Connect a flowmeter, calibrated for the volumetric flow
rate leaving the meter, to the induction port. Adjust the flow-con-
trol valve to achieve a steady flow through the system at the re-
quired rate, Q, so that Q

~

Qout, so that Qout~USP28

is within +5% of the value determined during testing for Deliv-
ered-Dose Uniformity. Ensure that critical flow occurs in the
flow-control valve, at the value of Q

~

Qout~USP28

to be used during testing, using the following procedure. With the
inhaler in place, and the intended flow running, measure the abso-
lute pressure on both sides of the flow-control valve (P2 and P3 in
Fig. 5). A ratio of P3/P2� 0.5 indicates critical flow. Switch to a
more powerful pump and remeasure the test flow rate if P3/
P24 0.5. Adjust the timer controlling the operation of the two-
way solenoid valve so that it opens that valve for the same dura-
tion, T, as used during testing for Delivered-Dose Uniformity. Dis-
pense 20 mL of a solvent, capable of dissolving the drug, into each
of the four upper stages of Apparatus 4, and replace the stoppers.
[Caution—Some solvents form flammable vapor-air mixtures that
may be ignited during passage through a vacuum pump. Take ap-
propriate precautions (alternative solvents, use of vapor traps,
minimal pump operating times, etc.) to ensure operator safety dur-
ing testing.] Tilt the apparatus to wet the stoppers, thereby neutra-
lizing their electrostatic charge. Adjust the timer controlling the
operation of the two-way solenoid valve so that it opens the valve

for the same duration, T, as used during testing for Delivered-Dose
Uniformity. Prime or load the dry powder inhaler with powder for
inhalation according to the labeled instructions. With the vacuum
pump running and the two-way solenoid valve closed, insert the
inhaler mouthpiece, held horizontally, into the induction port
mouthpiece adapter. Discharge the powder into the apparatus by
activating the timer and opening the two-way solenoid valve for
the required duration, T + 5%. After the two-way solenoid valve
has closed, remove the inhaler from the mouthpiece adapter. If ad-
ditional doses are required for the sample, reload the inhaler ac-
cording to the labeled instructions, reinsert the mouthpiece into
the mouthpiece adapter, and repeat the operation until the required
number of doses have been discharged. After discharge of the last
dose, switch off the vacuum pump.
Dismantle the filter stage of Apparatus 4. Carefully remove the

filter, and extract the drug with solvent. Rinse the mouthpiece
adapter and induction port with a suitable solvent, and dilute quan-
titatively to an appropriate volume. Rinse the inside of the inlet jet
tube to Stage 1 (Fig. 8), allowing the solvent to flow into the stage.
Rinse the drug from the inner walls and the collection plate of each
of the four upper stages of the apparatus, into the solution in the
respective stage, by tilting and rotating the apparatus, while ensur-
ing that no liquid transfer occurs between the stages. Using the
method of analysis specified in the individual monograph, deter-
mine the mass of drug collected in each of the six volumes of sol-
vent. Ensure that the method corrects for possible evaporation of
the solvent during the test. This may involve the use of an internal
standard (of known original concentration in the solvent and as-
sayed at the same time as the drug) or the quantitative transfer of
the liquid contents from each of the stages, followed by dilution to
a known volume. Determine the cutoff diameters of each of the
individual stages of the impactor, at the value of Q

~

Q = Qout~USP28

employed in the test by the formula:

D50,Q = D50,Qn (Qn /Q)
1/2,

where D50,Q is the cutoff diameter at the flow rate, Q, employed in
the test, and the subscript, n, refers to the nominal values deter-
mined when Qn equals 60 L of air per minute. Thus, when Q equals
40 L of air per minute, the cutoff diameter of Stage 2 is given by the
formula:

D50,40LPM = 6.8 mm 6 (60/40)1/2 = 8.3 mm.

Procedure—Proceed as directed in the General Procedure under
Apparatus 2, except to use Apparatus 4.

~

Apparatus 5 for Dry Powder Inhalers

Design—The design and assembly of Apparatus 56 are

shown in Figures 9, 9a, 9b, 9c, and 9d. The induction port,

used to connect the device to an inhaler, is shown in Figure

4a. The device is a cascade impactor with seven stages and a

micro-orifice collector (MOC). Over the design flow-rate

range of 30 to 100 L per minute, the 50% efficiency cut-

6 The cascade impactor is available as the Next Generation
Pharmaceutical Impactor from MSP Corporation, Minnea-
polis, MN.
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off diameters of the stages (D50 values) range between 0.24

mm to 11.7 mm, evenly spaced on a logarithmic scale. In the

design flow-rate range, there are always at least five stages

with D50 values between 0.5 mm and 6.5 mm. The collection

efficiency curves for each stage are sharp and minimize

overlap between stages. &Material may be aluminum, stain-

less steel, or other suitable material.&1S (USP28)

The impactor layout has removable impaction cups with

all the cups in one plane (Figures 9–9c). There are three

main sections to the impactor: the bottom frame that holds

the impaction cups, the seal body that holds the jets, and the

lid that contains the interstage passageways (shown in Fig-

ures 9–9b). Multiple nozzles are used at all but the first stage

(Figure 9c). The flow passes through the impactor in a saw-

tooth pattern.

Stage mensuration is performed periodically together

with confirmation of other dimensions critical to the effec-

tive operation of the impactor. Critical dimensions are pro-

vided below in Table 5.&Table 6.&1S (USP28)

Table 5. Critical Dimensions for the Next Generation Pharmaceutical Impactor

&Table 6. Critical Dimensions for Apparatus 5 and 6.&1S (USP28)

Description Dimension

(mm)

Preseparator (dimension a—see Figure 9d) 12.80 + 0.05

Stage 11 Nozzle diameter 14.30 + 0.05

Stage 21Nozzle diameter 4.882 + 0.04

Stage 31 Nozzle diameter 2.185 + 0.02

Stage 41 Nozzle diameter 1.207 + 0.01

Stage 51 Nozzle diameter 0.608 + 0.01

Stage 61 Nozzle diameter 0.323 + 0.01

Stage 71 Nozzle diameter 0.206 + 0.01

MOC 1 0.070 (nominally 0.065 to 0.072)

&approximately 0.070&1S (USP28)

Cup Depth (Dimension b—see Figure 9b) 14.625 + 0.10

Collection cup surface roughness 0.5 to 2 mm

Stage 1 Nozzle to seal body distance 2—dimension c 0 + 0.14

&1.18&1S (USP28)

Stage 2 Nozzle to seal body distance 2—dimension c 5.186 to 5.286

&5.236 + 0.736&1S (USP28)

Stage 3 Nozzle to seal body distance 2—dimension c 8.415 to 8.475

&8.445 + 0.410&1S (USP28)
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Table 5. Critical Dimensions for the Next Generation Pharmaceutical Impactor
&Table 6. Critical Dimensions for Apparatus 5 and 6.&1S (USP28) (Continued)

Description Dimension

(mm)

Stage 4 Nozzle to seal body distance 2—dimension c 11.349 to 11.409

&11.379 + 0.237&1S (USP28)

Stage 5 Nozzle to seal body distance 2—dimension c 13.146 to 13.206

&13.176 + 0.341&1S (USP28)

Stage 6 Nozzle to seal body distance 2—dimension c 13.969 to 14.029

&13.999 + 0.071&1S (USP28)

Stage 7 Nozzle to seal body distance 2—dimension c 13.970 to 14.030

&14.000 + 0.071&1S (USP28)

MOC Nozzle to seal body distance 2—dimension c 14.470 to 14.530

&14.429 – 14.571&1S (USP28)

1 See Figure 9c.
2 See Figure 9b.

In routine operation, the seal body and lid are held to-

gether as a single assembly. The impaction cups are acces-

sible when this assembly is opened at the end of an inhaler

test. The cups are held in a support tray, so that all cups can

be removed from the impactor simultaneously by lifting out

the tray. The impactor is ready for another test as soon as

another tray of cups is inserted and the lid is closed.

A metal&An&1S (USP28) induction port with internal dimen-

sions identical to those defined in Figure 4a is connected to

the impactor inlet. When necessary, with dry powder inhal-

ers, a preseparator can be added to avoid overloading the

first stage. This preseparator connects between the induction

port and the impactor. A suitable mouthpiece adapter is used

to provide an airtight seal between the inhaler and the induc-

tion port.

At a volumetric airflow rate of 60 L per minute (the as-

signed reference flow rate for cutoff-diameter calculations,

Qn), the cutoff-aerodynamic diameters D50,Qn of Stages 1 to 7

are 8.06, 4.46, 2.82, 1.66, 0.94, 0.55 and 0.34 mm, respec-

tively. The apparatus contains a terminal micro-orifice col-

lector (MOC) that for most formulations may eliminate the

need for a final filter as determined by method validation.

The MOC is an impactor nozzle plate and collection cup.

The nozzle plate contains, nominally, 4032 jets, each a

nominal &approximately&1S (USP28) 70 mm in diameter. Most

particles not captured on Stage 7 of the impactor will be cap-

tured on the cup surface below the MOC. (For impactors

operated at 60 L per minute, the MOC is capable of collect-

ing 80% of 0.14-mm particles). For formulations with a sig-

nificant fraction of particles not captured by the MOC, there
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is an optional filter holder that can replace the MOC or be

placed downstream of the MOC containing a suitable after-

filter (glass fiber is often suitable).

Procedure—Assemble the apparatus with the presepara-

tor (Figure 9d), unless experiments have shown that its

omission does not result in increased interstage drug losses

(45%) or particle re-entrainment, in which case the prese-

parator may be omitted.

Place fresh&

&1S (USP28) cups into the apertures in the cup

tray. To ensure efficient particle capture, coat the particle

collection surface of each stage with glycerol, silicone oil,

or other suitable liquid typically deposited from a volatile

solvent, unless it has been demonstrated to be unnecessary.

Insert the cup tray into the bottom frame, and lower into

place. Close the impactor lid with the seal body attached,

and operate the handle to lock the impactor together so that

the system is airtight.

The preseparator may be assembled as follows: assemble

the preseparator insert into the preseparator base; fit the pre-

separator base to the impactor inlet; add 15 mL of the sol-

vent used for sample recovery to the central cup of the

preseparator insert; place the preseparator body on top of

this assembly; and close the two catches. [Caution—Some

solvents form flammable vapor-air mixtures that may be ig-

nited during passage through a vacuum pump. Take appro-

priate precautions (e.g., alternative solvents, use of vapor

traps, minimal pump operating times, etc.) to ensure opera-

tor safety during testing.]

Connect a metal&an&1S (USP28) induction port with internal

dimensions as defined in Figure 4a either to the impactor

inlet or to the preseparator inlet atop the cascade impactor

(Figure 9d). Place a suitable mouthpiece adapter in position

at the end of the induction port so that the mouthpiece end of

the inhaler, when inserted, lines up along the horizontal axis

of the induction port. The front face of the inhaler mouth-

piece is flush with the front face of the induction port,

&producing an airtight seal.&1S (USP28) When attached to the

mouthpiece adapter, the inhaler should be positioned in

the same orientation as intended for use. Connect the appa-

ratus to a flow system according to the scheme specified in

Figure 5.

Unless otherwise prescribed, conduct the test at the flow

rate used in the test for Delivered-Dose Uniformity drawing

4 L of air from the mouthpiece of the inhaler and through the

apparatus. Connect a flowmeter to the induction port. Use a

flowmeter calibrated for the volumetric flow leaving the me-

ter, or calculate the volumetric flow leaving the meter (Qout)

using the ideal gas law. For a meter calibrated for the enter-

ing volumetric flow (Qin), use the formula:

Qout = QinP0 / (P0 – DP),

where P0 is the atmospheric pressure and DP is the pressure

drop over the meter. Adjust the flow control valve to achieve

steady flow through the system at the required rate, Qout

(+5%). Ensure that critical flow occurs in the flow-control

valve by the procedure described for Apparatus 2. Adjust

the timer controlling the operation of the two-way solenoid

valve so that it opens the valve for the same duration, T, as

used during testing for Delivered-Dose Uniformity.

Prime or load the dry powder inhaler with powder for in-

halation according to the labeled instructions. With the vac-

uum pump running and the two-way solenoid valve closed,

insert the inhaler mouthpiece, held horizontally, into the in-

duction port mouthpiece adapter. Discharge the powder into

the apparatus by activating the timer and opening the two-

way solenoid valve for the required duration, T + 5%.

&T (+5%).&1S (USP28) After the two-way solenoid valve has

closed, remove the inhaler from the mouthpiece adapter. If

additional doses are required for the sample, reload the in-

haler according to the labeled instructions, reinsert the
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mouthpiece into the mouthpiece adapter, and repeat the op-

eration until the required number of doses have been dis-

charged. After discharge of the last dose, switch off the

vacuum pump.

Dismantle the apparatus, and recover drug for analysis as

follows: remove the induction port and mouthpiece adapter

from the preseparator and extract the drug into an aliquot of

solvent; remove the preseparator from the impactor, without

spilling the cup liquid into the impactor; seal the outlet of

the preseparator with a suitable stopper; add an aliquot of

drug recovery solvent, if necessary; seal the preseparator in-

let with another suitable stopper; and shake and rotate the

preseparator gently and slowly, to extract the active ingredi-

ent from all inner surfaces.&if used, remove the preseparator

from the impactor, without spilling the solvent into the im-

pactor; and recover the active ingredient from all inner sur-

faces.&1S (USP28)

Open the impactor by releasing the handle and lifting the

lid. Remove the cup tray, with the collection cups, and re-

cover the active ingredient from each cup into an aliquot of

solvent. Using the method of analysis specified in the indi-

vidual monograph, determine the mass of drug contained in

each of the aliquots of solvent.

Determine the cutoff diameters of each of the individual

stages of the impactor, at the value of Q = Qout employed in

the test by the formula:

D50,Q = D50,Qn (Qn /Q)X, (Eq. 2)

where D50,Q is the cutoff diameter at the flow rate, Q, em-

ployed in the test, and the subscript, n, refers to the nominal

or reference value for Qn = 60 L of air per minute (see Table

6). &Table 7).&1S (USP28) The values for the exponent, x, are

listed in Table 6).&Table 7.&1S (USP28) Thus, when Q = 40 L

of air per minute, the cutoff diameter of Stage 2 is given

by the formula:

D50,40LPM = 4.46 mm 6 (60/40)0.52 = 5.51 mm.

Analyze the data as directed under Data Analysis.

Table 6.

&Table 7.&1S (USP28) Cutoff Aerodynamic Diameter for

Stages of Apparatus 5 and 6

Use Eq. 2 to calculate D50,Q for flow rates, Q, in the range

30 to 100 L per minute with Qn = 60 L per minute.

Stage D50,Qn x

1 8.06 0.54

2 4.46 0.52

3 2.82 0.50

4 1.66 0.47

5 0.94 0.53

6 0.55 0.60

7 0.34 0.67
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Fig. 9. Component of Apparatus 5.
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Fig. 9. Apparatus 5 (shown with the preseparator in place).&1S (USP28)

Fig. 9a. Component of Apparatus 5.
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Fig. 9a. Components of Apparatus 5.&1S (USP28)

Fig. 9b. Layout of interstage passageways of Apparatus 5.

Fig. 9c. Nozzle dimensions and layout of Apparatus 5.
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Fig. 9c. Nozzle configuration of Apparatus 5.&1S (USP28)

Fig. 9d. Pre-separator layout for Apparatus 5.

Apparatus 6 for Metered-Dose Inhalers

Design—Apparatus 6 is identical to Apparatus 5 (Figures

9-9d), except that the preseparator is not to be used. Use this

apparatus at a flow rate of 30 L per minute (+5%), unless

otherwise prescribed in the individual monograph.

Procedure—Assemble the apparatus without the prese-

parator. Place fresh&

&1S (USP28) cups into the apertures in the

cup tray. To ensure efficient particle capture, coat the parti-

cle collection surface of each stage with glycerol, silicone

oil, or other suitable liquid typically deposited from a vola-

tile solvent, unless it has been demonstrated to be unneces-

sary. Insert the cup tray into the bottom frame, and lower

into place. Close the impactor lid with seal body attached,

and operate the handle to lock the impactor together so that

the system is airtight. Connect a metal&an&1S (USP28) induc-

tion port with internal dimensions as defined in Figure 4a

to the impactor inlet. Use a mouthpiece adapter that ensures

that the tip of the inhaler mouthpiece is flush with the open

end of the induction port. Turn on the vacuum pump to draw

air through the cascade impactor, and calibrate the airflow

through the system with an appropriate flowmeter attached

to the open end of the induction port. Adjust the flow-con-

trol valve on the vacuum pump to achieve steady flow

through the system at the required rate, and ensure that

the airflow through the system is within +5% of this flow

rate. Unless otherwise prescribed in the patient instructions,

shake the inhaler for 5 seconds, and discharge one delivery

to waste. With the vacuum pump running, insert the mouth-
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piece into the mouthpiece adapter, and immediately fire the

minimum recommended dose into the cascade impactor.

Keep the valve depressed for a duration sufficient to ensure

that the dose has been completely discharged. If additional

sprays are required for the sample, wait for 5 seconds before

removing the inhaler from the mouthpiece adap-

ter,&&1S (USP28) shake the inhaler, reinsert it into the mouth-

piece adapter, and immediately fire the next minimum rec-

ommended dose.

Repeat until the required number of doses have been dis-

charged. The number of minimum recommended doses dis-

charged must be sufficient to ensure an accurate and precise

determination of Aerodynamic Size Distribution. [NOTE—

The number of minimum recommended doses is typically

not greater than 10.] After the last dose has been discharged,

remove the inhaler from the mouthpiece adapter. Rinse the

mouthpiece adapter and induction port with a suitable sol-

vent, and dilute quantitatively to an appropriate volume.

Dismantle the apparatus, and recover the drug for analysis

as follows: remove the induction port and mouthpiece adap-

ter from the apparatus, and recover the deposited drug into

an aliquot of solvent; open the impactor by releasing the

handle and lifting the lid; remove the cup tray, with the col-

lection cups; and extract the active ingredient in each cup

into an aliquot of solvent. Using the method of analysis

specified in the individual monograph, determine the quan-

tity of active ingredient contained in each of the aliquots of

solvent.

Determine the cutoff diameters of each of the individual

stages of the impactor, at the value of Q employed in the test

by using Eq. 2 with values obtained from Table 6&Table

7.&1S (USP28) Thus, whenQ = 30 L of air per minute, the cutoff

diameter of Stage 2 is given by the formula:

D50,30LPM = 4.46 mm 6 (60/30)0.52 = 6.40 mm.

To analyze the data, proceed as directed under Data Analy-

sis.~USP28

Data Analysis

This section describes the data analysis required to define the
Aerodynamic Size Distribution of the drug output from the test in-
haler, after the use of Apparatus 1, 2, 3, or 4

~

4, 5, or 6.~USP28

Enter the data collected from Apparatus 1, 2, 3, or 4

~

4, 5, or 6~USP28

in the table of mass summaries as shown in Table 5.

~

Table 7.&Table 8.&1S (USP28)~USP28

Perform only those calculations specified in the individual mono-
graph.~USP28
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Table 5. Table of Mass Summaries for Analyses of Metered-dose Inhalers and Dry Powder Inhalers.

Mass Apparatus 1 Apparatus 2 Apparatus 3a Apparatus 4b

Mouthpiece adapter
+induction port Ai — Ai — Ai — Ai —

Preseparator — — — — AP — — —
Stage 0 of impactor A0 B0 — — A0 B0 — —
Stage 1 of impactor/impinger A1 B1 A1 — A1 B1 A1 —
Stage 2 of impactor/impinger A2 B2 A2 B2 A2 B2 A2 B2

Stage 3 of impactor/impinger A3 B3 A3 B3 A3 B3 A3 B3

Stage 4 of impactor/impinger A4 B4 A4 B4 A4 B4 A4 B4

Stage 5 of impactor/impinger A5 B5 A5 B5 A5 B5 — —
Stage 6 of impactor/impinger A6 B6 — — A6 B6 — —
Stage 7 of impactor/impinger A7 B7 — — A7 B7 — —
Filter AF BF AF BF AF BF AF BF

Sums Of Masses SAc SBc SAc SBc SAc SBc SAc SBc

a Stages 6 and 7 are omitted from Apparatus 3 at airflow rates �60 L per minute.
b Stage 5 of Apparatus 4 is the filter stage (see Fig. 8).
c SA is the total drug mass recovered from the apparatus; SB is the mass of drug recovered from the impactor (Apparatus 1) or from the impactor stages
beneath the uppermost stage (Apparatus 2, 3, and 4).

~
Table 7.

&Table 8.&1S (USP28)

Table of Mass Summaries for Analyses of Metered-Dose Inhalers and Dry Powder Inhalers

Mass Apparatus 1 Apparatus 2 Apparatus 3a Apparatus 4b Apparatus 5d Apparatus 6d

Mouthpiece

adapter

Ai — AiAi — Ai — Ai — Ai — Ai —

Preseparator — — — — AP — — — AP — — —

Stage 0 of

impactor

A0 B0 — — A0 B0 — — — — — —

Stage 1 of

impactor/

impinger

A1 B1 A1 — A1 B1 A1 — A1 B1 A1 B1

Stage 2 of

impactor/

impinger

A2 B2 A2 B2 A2 B2 A2 B2 A2 B2 A2 B2

Stage 3 of

impactor/

impinger

A3 B3 A3 B3 A3 B3 A3 B3 A3 B3 A3 B3
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~

Table 7.

&Table 8.&1S (USP28)

Table of Mass Summaries for Analyses of Metered-Dose Inhalers and Dry Powder Inhalers (Continued)

Mass Apparatus 1 Apparatus 2 Apparatus 3a Apparatus 4b Apparatus 5d Apparatus 6d

Stage 4 of

impactor/

impinger

A4 B4 A4 B4 A4 B4 A4 B4 A4 B4 A4 B4

Stage 5 of

impactor/

impinger

A5 B5 A5 B5 A5 B5 — — A5 B5 A5 B5

Stage 6 of

impactor/

impinger

A6 B6 — — A6 B6 — — A6 B6 A6 B6

Stage 7 of

impactor/

impinger

A7 B7 — — A7 B7 — — A7 B7 A7 B7

Filter AF BF AF BF AF BF AF BF AF BF AF BF

Sums Of

Masses

SAc SBc SAc SBc SAc SBc SAc SBc SAc SBc SAc SBc

a Stages 6 and 7 are omitted from Apparatus 3 at airflow rates 460 L per minute.
b Stage 5 of Apparatus 4 is the filter stage (see Figure 8).
c SA is the total drug mass recovered from the apparatus; SB is the mass of drug recovered from the impactor (Apparatus 1, 3,
5 and 6) or from the impactor stages beneath the uppermost stage (Apparatus 2, and 4).
d For Apparatus 5 and 6, values for the drug masses AF and BF refer to collections from the MOC, and/or the after-filter if
used.

CALCULATIONS

Fine Particle Dose and Fine Particle Fraction—Calculate the
total mass, SA, of drug delivered from the mouthpiece of the in-
haler into the apparatus. Then calculate the total mass, R, of drug
found on the stages of the apparatus and the filter that captured the
drug in the fine particle size range appropriate for the particular
drug being tested. The Fine Particle Dose is calculated by the for-
mula:

R/n,

where R is as stated above, and n is the number of doses discharged
during the test. The Fine Particle Fraction that would be delivered
from the inhaler is then calculated by the formula:

R/SA.

Cumulative Percentage (Cum%) of Drug Mass Less Than
Stated Aerodynamic Diameter—Construct Table 6

~

Table 8&Table 9&1S (USP28)~USP28

by dividing the mass of drug on the filter stage by SB (see (see
Table 5).

~

(see Table 7&Table 8).&1S (USP28)~USP28
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Multiply the quotient by 100, and enter this number as a percent-
age opposite the effective cutoff diameter of the stage immediately
above it in the impactor or impinger stack. For Apparatus 2 or 4,
use Equation 1 to calculate the stage cutoff diameters, D50,Q, at the
airflow rate, Q, employed during the test.

~

For Apparatus 5 and 6, use Eq. 2 with Table 6 &Table

7.&1S (USP28)~USP28

For Apparatus 1, use the cutoff diameters quoted by the manufac-
turer. For Apparatus 3, present the data as cumulative percentages
of mass on and below the stated stage, and avoid assigning values
to stage cutoff diameters. ~USP28

Repeat the calculation for each of the stages in the impactor or im-
pinger stack, in reverse numerical order (largest to smallest stage
number). For each stage, calculate the cumulative percentage of
mass less than the stated aerodynamic diameter by adding the per-
centage of the mass on that stage to the total percentage from the
stages below and entering the value opposite the effective cutoff
diameter of the stage above it in the stack. Thus, the percentage
of drug on the filter can be seen to have aerodynamic diameters less
than the cutoff diameter of the stage above the filter, and the per-
centage on the filter plus the percentage on the stage above have
diameters less than the cutoff diameter of the stage above that, and
so on. (see Table 6).

~

(see Table 8 &Table 9).&1S (USP28) ~USP28

Table 6. Cumulative Percentage (Cum%) of Mass Less than Stated Aerodynamic Diameter

Apparatus 1 Apparatus 2 Apparatus 3a Apparatus 4b

Mass Cum%c D50
d Cum%c D50,Q

d Cum%c D50,Q
e Cum%c D50,Q

d

Filter 0.4 0.625 0.4 1.7
Stage 7 b 0.7 — — b 0.7 — —
Stage 6 c 1.1 — — c 1.1 — —
Stage 5 d 2.1 b 1.25 d 2.1 — —
Stage 4 e 3.3 c 2.5 e 3.3 b 3.1
Stage 3 f 4.7 d 5.0 f 4.7 c 6.8
Stage 2 g 5.8 100 10.0 g 5.8 100 13.0
Stage 1 h 9.0 — — h 9.0 — —
Stage 0 100 — — — 100 — — —

a Stages 6 and 7 are omitted from Apparatus 3 at flow rates�60 L per minute; thus, values for b and c should be omitted for Apparatus 3, where necessary.
b The filter stage in Apparatus 4is Stage 5 (see Fig. 8).
c [(mass on stage / SB)6 100] % + (total% of SB from stages below).
d The 50% cutoff diameter of the stage immediately above that indicated (e.g., for Stage 4, enter the cutoff diameter for Stage 3; for Apparatus 2 or 4,
calculate as D50,Q from Eq. 1). Values entered in the Table are correct for Apparatus 1, 2, and 4 only when used at 28.3, 60.0, and 60.0 L per minute,
respectively.
e The D50 values are only valid at a flow rate of 28.3 L per minute.
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~
Table 8.

&Table 9.&1S (USP28)Cumulative Percentage (Cum%) of Mass Less than the Stated Aerodynamic

Diameter

Apparatus 1 Apparatus 2 Apparatus 3a Apparatus 4b Apparatus 5 Apparatus 6

Mass C u -

m%c

D50
d C u -

m%c

D50,Q
d C u -

m%c

D50,Q
e C u -

m%c

D50,Q
d C u -

m%c

D50,Q
d C u -

m%c

D50,Q
d

Filter 0.4 0.625 0.4 1.7 0.34 0.34

Stage 7 b 0.7 — — b 0.7 — — b 0.55 b 0.55

Stage 6 c 1.1 — — c 1.1 — — c 0.94 c 0.94

Stage 5 d 2.1 b 1.25 d 2.1 — — d 1.66 d 1.66

Stage 4 e 3.3 c 2.5 e 3.3 b 3.1 e 2.82 e 2.82

Stage 3 f 4.7 d 5.0 f 4.7 c 6.8 f 4.46 f 4.46

Stage 2 g 5.8 100 10.0 g 5.8 100 13.0 g 8.06 g 8.06

Stage 1 h 9.0 — — h 9.0 — — — —— — —

Stage 0 100 — — — 100 — — — 100 — 100 —

a Stages 6 and 7 are omitted from Apparatus 3 at flow rates 460 L per minute; thus, values for b and c should be omitted for
Apparatus 3, where necessary.
b The filter stage in Apparatus 4 is Stage 5 (see Figure 8).
c [(mass on stage / SB)6100] % + (total% of SB from stages below).
d The 50% cutoff diameter of the stage immediately above that indicated (e.g., for Stage 4, enter the cutoff diameter for Stage
3; for Apparatus 2 or 4, calculate as D50,Q from Eq. 1; for Apparatus 5 or 6, calculate as D50,Q from Eq. 2 using Table 6

~

Table
7).~USP28 Values entered in the Table are correct for Apparatus 1, 2, 4, 5, and 6 only when used at 28.3, 60.0, 60.0, 60.0, and 60.0
L per minute, respectively.
e The D50 values are only valid at a flow rate of 28.3 L per minute.~USP28
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If necessary, and where appropriate, plot the percentage of mass
less than the stated aerodynamic diameters, versus aerodynamic
diameter, D50,Q, on log probability paper. Calculate the GSD by
the equation:

Use these data and/or plot to determine values for MMAD and
GSD etc., as appropriate and when necessary (see Fig.10).

Fig. 10. Plot of cumulative percentage of mass less than stated aerodynamic diameter &(probability scale)&1S (USP28) versus aerodynamic
diameter &(log scale).&1S (USP28)

BRIEFING

h611i Alcohol Determination, USP 27 page 2270 and page 617
of PF 30(2) [Mar.–Apr. 2004]. On the basis of comments received,
it is proposed to revise the System Suitability Test under Method II
to increase the tailing factor of the alcohol peak from not greater
than 1.5 to not greater than 2.0.

(PA2: H. Pappa) RTS—41214-1

Change to read:

METHOD II—GAS-LIQUID
CHROMATOGRAPHIC METHOD

Method II is to be used where specified in the individual mono-
graph. For a discussion of the principles upon which it is based, see
Gas Chromatography under Chromatography h621i.
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~

USP Reference Standards—USP Alcohol Determina-

tion—Acetonitrile RS. USP Alcohol Determination—Alco-

hol RS.~USP28

Apparatus—Under typical conditions, use a gas chromato-
graph equipped with a flame-ionization detector and a 4-mm 6
1.8-m glass column packed with 100- to 120-mesh chromato-
graphic column packing No. S3, using nitrogen or helium as the
carrier gas. Prior to use, condition the column overnight at 2358
with a slow flow of carrier gas. The column is maintained at
1208, and the injection port and detector are maintained at 2108.
Adjust the carrier flow and temperature so that acetonitrile, the in-
ternal standard, elutes in 5 to 10 minutes.

Solutions—

Standard Solution—Dilute 5.0 mL of dehydrated alcohol with
water to 250 mL.

Internal Standard Solution—Dilute 5.0 mL of acetonitrile with
water to 250 mL.

~

~USP28

Test Stock Preparation—Dilute the specimen under examination
stepwise with water to obtain a solution containing approximately
2% (v/v) of alcohol.

Test Preparation—Pipet 10 mL each of the Test Solution and the
Internal Standard Solution into a 100-mL

~

5 mL each of the Test Stock Preparation and the USP Al-

cohol Determination—Acetonitrile RS [NOTE—Alterna-

tively, a 2% aqueous solution of acetonitrile of suitable

quality may be used as the internal standard solution.] into

a 50-mL~USP28

volumetric flask, and dilute with water to volume.

Standard Preparation—Pipet 10 mL each of the Standard Solu-
tion and the Internal Standard Solution into a 100-mL

~

5 mL each of the USP Alcohol Determination—Alcohol

RS and the USP Alcohol Determination—Acetonitrile RS

[NOTE—Alternatively, a 2% aqueous solution of acetonitrile

of suitable quality may be used as the internal standard solu-

tion.] into a 50-mL~USP28

volumetric flask, dilute with water to volume, and mix.

Procedure—Inject about 5 mL each of Test Preparation and
Standard Preparation, in duplicate, into the gas chromatograph,
record the chromatograms, and determine the peak response ratios.
Calculate the percentage of alcohol (v/v) in the specimen under test
according to the formula:

2RUD /RS,

~

CD(RU /RS),~USP28

in which

~

C is the labeled concentration of USP Alcohol Determina-

tion—Alcohol RS;~USP28

D is the dilution factor (the ratio of the volume of the Test Stock
Preparation to the volume of the specimen taken); and RU and RS

are the peak response ratios obtained for the Test Preparation and
the Standard Preparation, respectively.

System Suitability Test—In a suitable chromatogram, the reso-
lution factor, R, is not less than 2; the tailing factor of the alcohol
peak is not greater than 1.5

&2.0;&1S (USP28)

and six replicate injections of the Standard Preparation show a rel-
ative standard deviation of not more than 2.0% in the ratio of the
peak of alcohol to the peak of the internal standard.

BRIEFING

h645iWater Conductivity, USP 27 page 2286 and page 233 of
PF 30(1) [Jan.–Feb. 2004]. On the basis of comments received, it
is proposed to include an accuracy requirement for the temperature
measurement under Instrument Specifications and Operating
Parameters.

(PW: F. Barletta) RTS—41218-1

Change to read:

INSTRUMENT SPECIFICATIONS AND
OPERATING PARAMETERS

Water conductivity must be measured accurately using cali-
brated instrumentation. The conductivity cell constant, a factor
used as a multiplier for the scale reading from the meter, must be
known within +2%. The cell constant can be verified directly by
using a solution of known conductivity, or indirectly by comparing
the instrument reading taken with the cell in question to readings
from a cell of known or certified cell constant.

Meter calibration is accomplished by replacing the conductivity
cell with NIST-traceable precision resistors (accurate to +0.1% of
the stated value) or an equivalently accurate adjustable resistance
device, such as a Wheatstone Bridge, to give a predicted instru-
ment response. Each scale on the meter may require separate cali-
bration prior to use. The frequency of recalibration is a function of
instrument design, degree of use, etc. However, because some mul-
tiple scale instruments have a single calibration adjustment, recali-
bration may be required between each use of a different scale. The
instrument must have a minimum resolution of 0.1 mS/cm* on the
lowest range. Excluding the cell accuracy, the instrument accuracy
must be +0.1 mS/cm.

Because temperature has a substantial impact on conductivity
readings of specimens at high and low temperatures, many instru-
ments automatically correct the actual reading to display the value
that theoretically would be observed at the nominal temperature of
258. This is done using a temperature sensor in the conductivity
cell probe and an algorithm in the instrument’s circuitry. This tem-

* mS/cm (microSiemens per centimeter) = mmho/cm = reciprocal
of megohm-cm.
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perature compensation algorithm may not be accurate. Conductiv-
ity values used in this method are nontemperature-compensated
measurements.

&Accuracy of the temperature measurement must be

+28.&1S (USP28)

The procedure described below is designed for measuring the
conductivity of Purified Water and Water for Injection. Stage 1
of the procedure below may alternatively be performed (with the
appropriate modifications to Step 1) using on-line instrumentation
that has been appropriately calibrated, whose cell constants have
been accurately determined, and whose temperature compensation
function has been disabled. The suitability of such on-line instru-
mentation for quality control testing is also dependent on its loca-
tion(s) in the water system. The selected instrument location(s)
must reflect the quality of the water used.

Change to read:

PROCEDURE

Stage 1

1. Determine the temperature of the water and the conductivity
of the water using a nontemperature-compensated conductivity
reading. The measurement may be performed in a suitable con-
tainer or as an on-line measurement.
2. Using the Stage 1—Temperature and Conductivity Require-

ments table, find the temperature value that is not greater than
the measured temperature,

~

i.e., the next lower temperature.~USP28

The corresponding conductivity value is the limit at that tempera-
ture.

~

on this table is the limit. [NOTE—Do not interpolate.]~USP28

3. If the measured conductivity is not greater than the table val-
ue, the water meets the requirements of the test for conductivity. If
the conductivity is higher than the table value, proceed with Stage
2.

Stage 1—Temperature and Conductivity Requirements
(for nontemperature-compensated conductivity measurements

only)

Temperature Conductivity Requirement (mS/cm)

0 0.6
5 0.8
10 0.9
15 1.0
20 1.1
25 1.3
30 1.4
35 1.5
40 1.7
45 1.8
50 1.9
55 2.1
60 2.2
65 2.4
70 2.5
75 2.7
80 2.7
85 2.7
90 2.7

Stage 1—Temperature and Conductivity Requirements
(for nontemperature-compensated conductivity measurements

only) (Continued)

Temperature Conductivity Requirement (mS/cm)

95 2.9
100 3.1

Stage 2

4. Transfer a sufficient amount of water (100 mL or more) to a
suitable container, and stir the test specimen. Adjust the tempera-
ture, if necessary, and, while maintaining it at 25+ 18, begin vig-
orously agitating the test specimen while periodically observing
the conductivity. When the change in conductivity (due to uptake
of atmospheric carbon dioxide) is less than a net of 0.1 mS/cm per 5
minutes, note the conductivity.
5. If the conductivity is not greater than 2.1 mS/cm, the water

meets the requirements of the test for conductivity. If the conduc-
tivity is greater than 2.1 mS/cm, proceed with Stage 3.

Stage 3

6. Perform this test within approximately 5 minutes of the con-
ductivity determination in Step 5, while maintaining the sample
temperature at 25+ 18. Add a saturated potassium chloride solu-
tion to the same water sample (0.3 mL per 100 mL of the test speci-
men), and determine the pH to the nearest 0.1 pH unit, as directed
under pH h791i.
7. Referring to the Stage 3—pH and Conductivity Requirements

table, determine the conductivity limit at the measured pH value. If
the measured conductivity in Step 4 is not greater than the conduc-
tivity requirements for the pH determined in Step 6, the water
meets the requirements of the test for conductivity. If either the
measured conductivity is greater than this value or the pH is out-
side the range of 5.0 to 7.0, the water does not meet the require-
ments of the test for conductivity.

Stage 3—pH and Conductivity Requirements
(for atmosphere and temperature equilibrated samples only)

pH Conductivity Requirement (mS/cm)

5.0 4.7
5.1 4.1
5.2 3.6
5.3 3.3
5.4 3.0
5.5 2.8
5.6 2.6
5.7 2.5
5.8 2.4
5.9 2.4
6.0 2.4
6.1 2.4
6.2 2.5
6.3 2.4
6.4 2.3
6.5 2.2
6.6 2.1
6.7 2.6
6.8 3.1
6.9 3.8
7.0 4.6
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GENERAL CHAPTERS

General Information

BRIEFING

h1225i Validation of Compendial Methods, USP 27 page
2622 and page 1634 of PF 29(5) [Sept.–Oct. 2003]. On the basis
of comments received, it is proposed to revise the Validation sec-
tion to add the analytical characteristic ‘‘Robustness’’ to Table 1, to
change the Definition under Robustness to indicate that this char-
acteristic should be determined during the development of the ana-
lytical procedure, and to delete the previously proposed revision
regarding dilution parallelism in the Determination under Speci-
ficity.

(PA4: H. Pappa) RTS—41073-1

Change to read:

Test procedures for assessment of the quality levels of pharma-
ceutical products are subject to various requirements. According to
Section 501 of the Federal Food, Drug, and Cosmetic Act, assays
and specifications in monographs of the United States Pharmaco-
peia and the National Formulary constitute legal standards. The
Current Good Manufacturing Practice regulations [21 CFR
211.194(a)] require that test methods, which are used for assessing
compliance of pharmaceutical products with established specifica-
tions, must meet proper standards of accuracy and reliability. Also,
according to these regulations [21 CFR 211.194(a)(2)], users of
analytical methods described in the USP and the NF are not re-
quired to validate accuracy and reliability of these methods, but
merely verify their suitability under actual conditions of use.
Recognizing the legal status of USP and NF standards, it is essen-
tial, therefore, that proposals for adoption of new or revised com-
pendial analytical methods

&procedures&1S (USP28)

be supported by sufficient laboratory data to document their valid-
ity.

The text of this information chapter harmonizes, to the extent
possible, with the Tripartite International Conference on Harmoni-
zation (ICH) documents Validation of Analytical Procedures and
the Methodology extension text, which are concerned with analy-
tical procedures included as part of registration applications sub-
mitted within the EC, Japan, and the USA. Some aspects
(dissolution, drug release), which form part of this chapter, are only
dealt with in passing in the ICH documents and are to be discussed
in the future. Complete harmonization has not been possible, in
part because of different uses of terminology. For example, the
ICH use of ‘‘procedure’’ presents difficulty, as this term has a spe-
cific and different use throughout the USP–NF.

Change to read:

SUBMISSIONS TO THE COMPENDIA

Submissions to the compendia for new or revised analytical
methods

&procedures&1S (USP28)

should contain sufficient information to enable members of the
USP Committee of Revision

&USP Council of Experts and its Expert Commit-

tees&1S (USP28)

to evaluate the relative merit of proposed procedures. In most
cases, evaluations involve assessment of the clarity and complete-
ness of the description of the analytical methods,

&procedures,&1S (USP28)

determination of the need for the methods,

&procedures,&1S (USP28)

and documentation that they have been appropriately validated. In-
formation may vary depending upon the type of method involved.
However, in most cases a submission will consist of the following
sections.

Rationale—This section should identify the need for the meth-
od

&procedure&1S (USP28)

and describe the capability of the specific method

&procedure&1S (USP28)

proposed and why it is preferred over other types of determina-
tions. For revised procedures, a comparison should be provided
of limitations of the current compendial method

&procedure&1S (USP28)

and advantages offered by the proposed method.

&procedure.&1S (USP28)

Proposed Analytical Procedure—This section should contain
a complete description of the analytical method

&procedure&1S (USP28)

sufficiently detailed to enable persons ‘‘skilled in the art’’ to rep-
licate it. The write-up should include all important operational pa-
rameters and specific instructions such as preparation of reagents,
performance of systems suitability tests, description of blanks
used, precautions, and explicit formulas for calculation of test re-
sults.

Data Elements—This section should provide thorough and
complete documentation of the validation of the analytical method.

&procedure.&1S (USP28)

It should include summaries of experimental data and calculations
substantiating each of the applicable analytical performance char-
acteristics. These characteristics are described in the following sec-
tion.
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Change to read:

VALIDATION

Validation of an analytical method

&procedure&1S (USP28)

is the process by which it is established, by laboratory studies, that
the performance characteristics of the method

&procedure&1S (USP28)

meet the requirements for the intended analytical applications.
Typical analytical performance characteristics that should be con-
sidered in the validation of the types of methods

&procedures&1S (USP28)

described in this document are listed in Table 1. Since opinions
may differ with respect to terminology and use, each of the perfor-
mance characteristics is defined in the next section of this chapter
along with a delineation of a typical method or methods by which it
may be measured.

Table 1. Typical Analytical Characteristics Used in Method
Validation.

Accuracy
Precision
Specificity

Detection Limit
Quantitation Limit

Linearity
Range

&Robustness

Ruggedness&1S (USP28)

In the case of compendial methods,

&procedures,&1S (USP28)

revalidation may be necessary in the following cases: a submission
to the USP of a revised analytical method;

&procedure;&1S (USP28)

or the use of an established general method

&procedure&1S (USP28)

with a new product or raw material (see below under Data Ele-
ments Required for Assay Validation).
The ICH documents give guidance on the necessity for revalida-

tion in the following circumstances: changes in the synthesis of the
drug substance; changes in the composition of the drug product;
and changes in the analytical procedure.

Analytical Performance Characteristics

ACCURACY

Definition—The accuracy of an analytical method

&procedure&1S (USP28)

is the closeness of test results obtained by that method

&procedure&1S (USP28)

to the true value. The accuracy of an analytical method

&procedure&1S (USP28)

should be established across its range.

Determination—In the case of the assay of a drug substance,
accuracy may be determined by application of the analytical meth-
od

&procedure&1S (USP28)

to an analyte of known purity (e.g., a Reference Standard) or by
comparison of the results of the method

&procedure&1S (USP28)

with those of a second, well-characterized method,

&procedure,&1S (USP28)

the accuracy of which has been stated or defined.
In the case of the assay of a drug in a formulated product, accu-

racy may be determined by application of the analytical method

&procedure&1S (USP28)

to synthetic mixtures of the drug product components to which
known amounts of analyte have been added within the range of
the method.

&procedure.&1S (USP28)

If it is not possible to obtain samples of all drug product compo-
nents, it may be acceptable either to add known quantities of the
analyte to the drug product (i.e., ‘‘to spike’’) or to compare results
with those of a second, well-characterized method,

&procedure,&1S (USP28)

the accuracy of which has been stated or defined.
In the case of quantitative analysis of impurities, accuracy

should be assessed on samples (of drug substance or drug product)
spiked with known amounts of impurities. Where it is not possible
to obtain samples of certain impurities or degradation products, re-
sults should be compared with those obtained by an independent
method.

&procedure.&1S (USP28)

In the absence of other information, it may be necessary to calcu-
late the amount of an impurity based on comparison of its response
to that of the drug substance; the ratio of the responses of equal
amounts of the impurity and the drug substance (response factor)
should be used if known.
Accuracy is calculated as the percentage of recovery by the as-

say of the known added amount of analyte in the sample, or as the
difference between the mean and the accepted true value, together
with confidence intervals.
The ICH documents recommend that accuracy should be as-

sessed using a minimum of nine determinations over a minimum
of three concentration levels, covering the specified range (i.e.,
three concentrations and three replicates of each concentration).

&Assessment of accuracy can be accomplished in a vari-

ety of ways, including evaluating the recovery of the analyte

(percent recovery) across the range of the assay, or evaluat-

ing the linearity of the relationship between estimated and

actual concentrations. The statistically preferred criterion

is that the confidence interval for the slope be contained

in an interval around 1.0, or alternatively, that the slope be

close to 1.0. In either case, the interval or the definition of

closeness should be specified in the validation protocol. The
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acceptance criterion will depend on the assay and its varia-

bility and on the product. Setting an acceptance criterion

based on the lack of statistical significance of the test of

the null hypothesis that the slope is 1.0 is not an acceptable

approach.&1S (USP28)

PRECISION

Definition—The precision of an analytical method

&procedure&1S (USP28)

is the degree of agreement among individual test results when the
method

&procedure&1S (USP28)

is applied repeatedly to multiple samplings of a homogeneous sam-
ple. The precision of an analytical method

&procedure&1S (USP28)

is usually expressed as the standard deviation or relative standard
deviation (coefficient of variation) of a series of measurements.
Precision may be a measure of either the degree of reproducibility
or of repeatability of the analytical method

&procedure&1S (USP28)

under normal operating conditions. In this context, reproducibility
refers to the use of the analytical procedure in different labora-
tories, as in a collaborative study. Intermediate precision expresses
within-laboratory variation, as on different days, or with different
analysts or equipment within the same laboratory. Repeatability re-
fers to the use of the analytical procedure within a laboratory over a
short period of time using the same analyst with the same equip-
ment. For most purposes, repeatability is the criterion of concern in
USP analytical procedures, although reproducibility between lab-
oratories or intermediate precision may well be considered during
the standardization of a procedure before it is submitted to the
Pharmacopeia.

Determination—The precision of an analytical method

&procedure&1S (USP28)

is determined by assaying a sufficient number of aliquots of a
homogeneous sample to be able to calculate statistically valid es-
timates of standard deviation or relative standard deviation (coeffi-
cient of variation). Assays in this context are independent analyses
of samples that have been carried through the complete analytical
procedure from sample preparation to final test result.
The ICH documents recommend that repeatability should be as-

sessed using a minimum of nine determinations covering the spec-
ified range for the procedure (i.e., three concentrations and three
replicates of each concentration or using a minimum of six deter-
minations at 100% of the test concentration).

SPECIFICITY

Definition—The ICH documents define specificity as the ability
to assess unequivocally the analyte in the presence of components
that may be expected to be present, such as impurities, degradation
products, and matrix components. Lack of specificity of an individ-
ual analytical procedure may be compensated by other supporting
analytical procedures. [NOTE—Other reputable international au-
thorities (IUPAC, AOAC)

&AOAC-I)&1S (USP28)

have preferred the term ‘‘selectivity,’’ reserving ‘‘specificity’’ for
those procedures that are completely selective.] For the test or as-
say methods

&tests discussed&1S (USP28)

below, the above definition has the following implications:

Identification Tests: ensure the identity of the analyte.

Purity Tests: ensure that all the analytical procedures performed
allow an accurate statement of the content of impurities of an ana-
lyte (e.g., related substances test, heavy metals limit, organic vol-
atile impurity limit).

&impurities).&1S (USP28)

Assays: provide an exact result, which allows an accurate state-
ment on the content or potency of the analyte in a sample.

Determination—In the case of qualitative analyses (identifica-
tion tests), the ability to select between compounds of closely re-
lated structure that are likely to be present should be demonstrated.
This should be confirmed by obtaining positive results (perhaps by
comparison to a known reference material) from samples contain-
ing the analyte, coupled with negative results from samples that do
not contain the analyte and by confirming that a positive response
is not obtained from materials structurally similar to or closely re-
lated to the analyte.

In the case of analytical procedure

&procedures&1S (USP28)

for impurities, specificity may be established by spiking the drug
substance or product with appropriate levels of impurities and
demonstrating that these impurities are determined with appropri-
ate accuracy and precision.

In the case of the assay, demonstration of specificity requires that
it can be shown that the procedure is unaffected by the presence of
impurities or excipients. In practice, this can be done by spiking the
drug substance or product with appropriate levels of impurities or
excipients and demonstrating that the assay result is unaffected by
the presence of these extraneous materials.

For assay or impurity procedures, this can be done alter-

natively by demonstrating dilution parallelism between the

standard and the sample over the same range used for line-

arity. The responses from the standard and the analyte are

plotted against the respective dilutions (or after appropriate

mathematical transformation, if necessary) and the two dilu-

tion curves are shown to be parallel within the limits of var-

iation determined by the preset confidence interval for the

procedure.
If impurity or degradation product standards are unavailable,

specificity may be demonstrated by comparing the test results of
samples containing impurities or degradation products to a second
well-characterized procedure (e.g., a Pharmacopeial or other vali-
dated procedure). These comparisons should include samples
stored under relevant stress conditions (e.g., light, heat, humidity,
acid/base hydrolysis, oxidation). In the case of the assay, the results
should be compared; in the case of chromatographic impurity tests,
the impurity profiles should be compared.

The ICH documents state that when chromatographic proce-
dures are used, representative chromatograms should be presented
to demonstrate the degree of selectivity, and peaks should be ap-
propriately labeled. Peak purity tests (e.g., using diode array or
mass spectrometry) may be useful to show that the analyte chro-
matographic peak is not attributable to more than one component.
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DETECTION LIMIT

Definition—The detection limit is a characteristic of limit tests.
It is the lowest amount of analyte in a sample that can be detected,
but not necessarily quantitated, under the stated experimental con-
ditions. Thus, limit tests merely substantiate that the amount of
analyte is above or below a certain level. The detection limit is
usually expressed as the concentration of analyte (e.g., percentage,
parts per billion) in the sample.

Determination—For noninstrumental methods,

&procedures,&1S (USP28)

the detection limit is generally determined by the analysis of sam-
ples with known concentrations of analyte and by establishing the
minimum level at which the analyte can be reliably detected.
For instrumental procedures, the same method

&approach&1S (USP28)

may be used as for noninstrumental

&procedures.&1S (USP28)

In the case of methods

&procedures&1S (USP28)

submitted for consideration as official compendial methods,

&procedures,&1S (USP28)

it is almost never necessary to determine the actual detection limit.
Rather, the detection limit is shown to be sufficiently low by the
analysis of samples with known concentrations of analyte above
and below the required detection level. For example, if it is re-
quired to detect an impurity at the level of 0.1%, it should be
demonstrated that the procedure will reliably detect the impurity
at that level.
In the case of instrumental analytical procedures that exhibit

background noise, the ICH documents describe a common ap-
proach, which is to compare measured signals from samples with
known low concentrations of analyte with those of blank samples.
The minimum concentration at which the analyte can reliably be
detected is established. Typically acceptable signal-to-noise ratios
are 2 : 1 or 3 : 1. Other approaches depend on the determination of
the slope of the calibration curve and the standard deviation of re-
sponses. Whatever method is used, the detection limit should be
subsequently validated by the analysis of a suitable number of sam-
ples known to be near, or prepared at, the detection limit.

QUANTITATION LIMIT

Definition—The quantitation limit is a characteristic of quanti-
tative assays for low levels of compounds in sample matrices, such
as impurities in bulk drug substances and degradation products in
finished pharmaceuticals. It is the lowest amount of analyte in a
sample that can be determined with acceptable precision and accu-
racy under the stated experimental conditions. The quantitation
limit is expressed as the concentration of analyte (e.g., percentage,
parts per billion) in the sample.

Determination—For noninstrumental methods,

&procedures,&1S (USP28)

the quantitation limit is generally determined by the analysis of
samples with known concentrations of analyte and by establishing
the minimum level at which the analyte can be determined with
acceptable accuracy and precision.
For instrumental procedures, the same methods

&approach&1S (USP28)

may be used as for noninstrumental

&procedures.&1S (USP28)

In the case of methods

&procedures&1S (USP28)

submitted for consideration as official compendial methods,

&procedures,&1S (USP28)

it is almost never necessary to determine the actual quantitation
limit. Rather, the quantitation limit is shown to be sufficiently
low by the analysis of samples with known concentrations of ana-
lyte above and below the quantitation level. For example, if it is
required to assay an analyte at the level of 0.1 mg per tablet, it
should be demonstrated that the method

&procedure&1S (USP28)

will reliably quantitate the analyte at that level.
In the case of instrumental analytical methods

&procedures&1S (USP28)

that exhibit background noise, the ICH documents describe a com-
mon approach, which is to compare measured signals from sam-
ples with known low concentrations of analyte with those of
blank samples. The minimum concentration at which the analyte
can reliably be quantified is established. A typically acceptable sig-
nal-to-noise ratio is 10 : 1. Other approaches depend on the deter-
mination of the slope of the calibration curve and the standard
deviation of responses. Whatever method

&approach&1S (USP28)

is used, the quantitation limit should be subsequently validated by
the analysis of a suitable number of samples known to be near, or
prepared at, the quantitation limit.

LINEARITYAND RANGE

Definition of Linearity—The linearity of an analytical method

&procedure&1S (USP28)

is its ability to elicit test results that are directly, or by a well-de-
fined mathematical transformation, proportional to the concentra-
tion of analyte in samples within a given range.

&Thus, in this section, linearity refers to the linearity of the

relationship of concentration and assay measurement. In

some cases, to attain linearity, the concentration and/or the

measurement may be transformed. (Note that the weighting

factors used in the regression analysis may change when a

transformation is applied.) Possible transformations may in-

clude log, square root, or reciprocal, although other transfor-

mations are acceptable. If linearity is not attainable, a

nonlinear model may be used. The goal is to have a model,

whether linear or nonlinear, that describes closely the con-

centration-response relationship.&1S (USP28)

Definition of Range—The range of an analytical method

&procedure&1S (USP28)

is the interval between the upper and lower levels of analyte (in-
cluding these levels) that have been demonstrated to be determined
with a suitable level of precision, accuracy, and linearity using the
method
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&procedure&1S (USP28)

as written. The range is normally expressed in the same units as test
results (e.g., percent, parts per million) obtained by the analytical
method.

&procedure.&1S (USP28)

Determination of Linearity and Range—Linearity should be
established across the range of the analytical procedure. It should
be established initially by visual examination of a plot of signals as
a function of analyte concentration of content. If there appears to be
a linear relationship, test results should be established by appropri-
ate statistical methods (e.g., by calculation of a regression line by
the method of least squares). In some cases, to obtain linearity be-
tween the response of an analyte and its concentration, the test data
may have to be subjected to a mathematical transformation.

&
&1S (USP28)

Data from the regression line itself may be helpful to provide math-
ematical estimates of the degree of linearity. The correlation coef-
ficient, y-intercept, slope of the regression line, and residual sum of
squares should be submitted.
The range of the method

&procedure&1S (USP28)

is validated by verifying that the analytical method

&procedure&1S (USP28)

provides acceptable precision, accuracy, and linearity when ap-
plied to samples containing analyte at the extremes of the range
as well as within the range.
ICH recommends that, for the establishment of linearity, a mini-

mum of five concentrations normally be used. It is also recom-
mended that the following minimum specified ranges should be
considered:

Assay of a Drug Substance (or a finished product): from 80% to
120% of the test concentration.

Determination of an Impurity: from 50% to 120% of the speci-
fication.

&acceptance criterion.&1S (USP28)

For Content Uniformity: a minimum of 70% to 130% of the test
concentration, unless a wider or more appropriate range, based on
the nature of the dosage form (e.g., metered-dose inhalers) is jus-
tified.

For Dissolution Testing:+20% over the specified range (e.g., if
the specifications

&acceptance criteria&1S (USP28)

for a controlled-release product cover a region from 20%, after 1
hour, and up to 90%, after 24 hours, the validated range would be
0% to 110% of the label claim).

RUGGEDNESS

Definition—The ruggedness of an analytical method is the de-
gree of reproducibility of test results obtained by the analysis of the
same samples under a variety of conditions, such as different lab-
oratories, different analysts, different instruments, different lots of
reagents, different elapsed assay times, different assay tempera-
tures, different days, etc. Ruggedness is normally expressed as
the lack of influence on test results of operational and environmen-
tal variables of the analytical method. Ruggedness is a measure of
reproducibility of test results under the variation in conditions nor-
mally expected from laboratory to laboratory and from analyst to
analyst.

&procedure is the lack of influence on test results obtained

by the analysis of the same samples under a variety of con-

ditions, such as different analysts, different instruments, dif-

ferent lots of reagents, different elapsed assay times,

different days, and other operational and environmental

variables external to the analytical procedure documenta-

tion.&1S (USP28)

Determination—The ruggedness of an analytical method

&procedure&1S (USP28)

is determined by analysis of aliquots from homogeneous lots in
different laboratories,

&
&1S (USP28)

by different analysts, using operational and environmental condi-
tions that may differ but are still within the specified parameters of
the assay. The degree of reproducibility of test results is then de-
termined as a function of the assay variables. This reproducibility
may be compared to the precision of the assay under normal con-
ditions to obtain a measure of the ruggedness of the analytical
method.

&procedure.&1S (USP28)

ROBUSTNESS

Definition—The robustness of an analytical method

&procedure&1S (USP28)

is a measure of its capacity to remain unaffected by small but de-
liberate variations in method parameters and provides an indication
of its reliability

&procedural parameters listed in the procedure documenta-

tion and provides an indication of its suitability&1S (USP28)

during normal usage.

&Robustness should be determined during development of

the analytical procedure.&1S (USP28)

SYSTEM SUITABILITY

If measurements are susceptible to variations in analytical con-
ditions, these should be suitably controlled, or a precautionary
statement should be included in the method.

&procedure.&1S (USP28)

One consequence of the evaluation of robustness and ruggedness
should be that a series of system suitability parameters is estab-
lished to ensure that the validity of the analytical method

&procedure&1S (USP28)

is maintained whenever used. Typical variations are the stability of
analytical solutions, different equipment, and different analysts. In
the case of liquid chromatography, typical variations are the pH of
the mobile phase, the mobile phase composition, different lots or
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suppliers of columns, the temperature, and the flow rate. In the case
of gas chromatography, typical variations are different lots or sup-
pliers of columns, the temperature, and the flow rate.
System suitability tests are based on the concept that the equip-

ment, electronics, analytical operations, and samples to be ana-
lyzed constitute an integral system that can be evaluated as such.
System suitability test parameters to be established for a particular
method

&procedure&1S (USP28)

depend on the type of method

&procedure&1S (USP28)

being evaluated. They are especially important in the case of chro-
matographic methods, and submissions

&procedures. Submissions&1S (USP28)

to the USP should make note of the requirements under the System
Suitability section in the general test chapter Chromatography
h621i.

Data Elements Required for Assay

&
&1S (USP28)

Validation
Compendial assay procedures

&test requirements&1S (USP28)

vary from highly exacting analytical determinations to subjective
evaluation of attributes. Considering this variety of assays,

&broad variety,&1S (USP28)

it is only logical that different test methods

&procedures&1S (USP28)

require different validation schemes. This chapter covers only the
most common categories of assays

&tests&1S (USP28)

for which validation data should be required. These categories are
as follows:

Category I—Analytical methods

&procedures&1S (USP28)

for quantitation of major components of bulk drug substances or
active ingredients (including preservatives) in finished pharmaceu-
tical products.

Category II—Analytical methods

&procedures&1S (USP28)

for determination of impurities in bulk drug substances or degrada-
tion compounds in finished pharmaceutical products. These meth-
ods

&procedures&1S (USP28)

include quantitative assays and limit tests.

Category III—Analytical methods

&procedures&1S (USP28)

for determination of performance characteristics (e.g., dissolution,
drug release).

Category IV—Identification tests.
For each assay

&
&1S (USP28)

category, different analytical information is needed. Listed in Table
2 are data elements that are normally required for each of the cat-
egories of assays.

&these categories.&1S (USP28)

Table 2. Data Elements Required for Assay

&
&1S (USP28)

Validation

Analytical
Performance
Characteristics

Assay

&
&1S (USP28)

Category I

Assay

&
&1S (USP28)

Category II

Assay

&
&1S (USP28)

Category III

Assay

&
&1S (USP28)

Category IV

Quantitative
Limit
Tests

Accuracy Yes Yes * * No
Precision Yes Yes No Yes No
Specificity Yes Yes Yes * Yes
Detection Limit No No Yes * No
Quantitation Limit No Yes No * No
Linearity Yes Yes No * No
Range Yes Yes * * No

&Ruggedness Yes Yes Yes Yes Yes&1S (USP28)

* May be required, depending on the nature of the specific test.

Already established general assays and tests (e.g., titrimetric
method of water determination, bacterial endotoxins test)

&procedures (e.g., titrimetric determination of water, bacte-

rial endotoxins) &1S (USP28)

should be revalidated to verify their accuracy (and absence of pos-
sible interference) when used for a new product or raw material.
The validity of an analytical method

&procedure&1S (USP28)
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can be verified only by laboratory studies. Therefore, documenta-
tion of the successful completion of such studies is a basic require-
ment for determining whether a method

&procedure&1S (USP28)

is suitable for its intended application(s). Appropriate documenta-
tion should accompany any proposal for new or revised compen-
dial analytical procedures.

BRIEFING

h1230i Water for Health Applications, page 3146 of the First
Supplement. On the basis of comments received, the Pharmaceuti-
cal Waters Expert Committee is proposing revisions to this general
information chapter primarily in theMicrobial Considerations sec-
tion.

(PW: F. Barletta) RTS—41262-1

Change to read:

WATER FOR HEMODIALYSIS

Chemical and microbial components that can be found in drink-
ing water meeting U.S. Environmental Protection Agency National
Primary Drinking Water Regulations (or equivalent) can

&may&1S (USP28)

have the potential to produce significant negative effects in patients
undergoing hemodialysis. It is, therefore, necessary to subject the
water to further treatment to reduce these components to acceptable
levels. The Water for Hemodialysis monograph provides bacterial
and chemical tests that are required to ensure patient safety. Addi-
tional testing is recommended as follows:
(1) Excess levels of aluminum, fluorides, and chlorides may be

found seasonally in drinking water as a result of chemicals
used in water treatment. These components should be moni-
tored in Water for Hemodialysis being produced in accor-
dance with established standard operating procedures. The
maximum acceptable levels of these elements and compounds
are listed in Table 1.

(2) A comprehensive validation testing of the system producing
Water for Hemodialysis should be performed, at least an-
nually, to ensure that the water treatment equipment is func-
tioning properly. The maximum acceptable levels of elements
and compounds are listed in Table 1. Routine testing is per-
formed in accordance with the monograph.

Table 1. Maximum Allowable Chemical Levels in Water
for Hemodialysis (water used to prepare dialysate and con-

centrates from powder at a dialysis facility and to
reprocess dialyzers for multiple use)*

Element or
Compound

Maximum Concentration
(mg/L)

Calcium 2 (0.1 mEq/L)
Magnesium 4 (0.3 mEq/L)
Potassium 8 (0.2 mEq/L)
Sodium 70 (3.0 mEq/L)
Antimony 0.006
Arsenic 0.005
Barium 0.10
Beryllium 0.0004
Cadmium 0.001
Chromium 0.014
Lead 0.005
Mercury 0.0002
Selenium 0.09
Silver 0.005
Aluminum 0.01
Chloramines 0.10
Free chlorine 0.50
Copper 0.10
Fluoride 0.20
Nitrate (as N) 2.00
Sulfate 100.00
Thallium 0.002
Zinc 0.10

* Reprinted with permission from ANSI/AAMI RD62: 2001, Water treat-
ment equipment for hemodialysis applications, copyright Association for
the Advancement of Medical Instrumentation, Arlington, VA.

The chemical limits included in Table 1 have been recognized
by federal government agencies as standards for Water for Hemo-
dialysis. Written standard operating procedures for water testing
should be established by the physician in charge or the designated
facility manager. The test frequency decision should be based upon
historical data analysis, the quality of the source water as reported
by the municipal water treatment facility or public health agency in
the area, etc. Records should be maintained to document levels and
any necessary action taken.

Chemical analysis of water components listed should be per-
formed using methods referenced in the American Public Health
Association’s Standard Methods for the Examination of Water
and Wastewater, 19th Edition,1 those referenced in the U.S. Envi-
ronmental Protection Agency’s Methods for the Determination of
Metals in Environmental Samples,2 or equivalent methods as de-
scribed in ANSI/AAMI RD 62 : 2001.

Change to read:

MICROBIAL CONSIDERATIONS

TheWater for Hemodialysismonograph includes microbial lim-
its of 100 cfu per mL and endotoxin limits of 2 USP Endotoxin
Units per mL. Culture media should be tryptic soy agar or equiva-
lent, and colonies should be counted after incubation at a tempera-
ture range between 308 and 358, for no less than 48 hours.
Sampling the water should be done at the end of the water purifica-
tion cascade at the point where the water enters the equipment.

1 American Public Health Association, Washington, DC 20005.
2 U.S. Environmental Protection Agency Publication EPA-600-R-94-111,
Cincinnati, OH.
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&dialysis equipment. Samples should be assayed within 30

minutes of collection or immediately refrigerated and then

assayed within 24 hours of collection.&1S (USP28)

Quantification of bacterial endotoxins is performed using the Li-
mulus Amebocyte Lysate (LAL) clotting method

&or any other LAL test&1S (USP28)

found in the USP general test chapter Bacterial Endotoxins Test
h85i.
Because of the incubation time required to obtain definitive mi-

crobiological results, water systems should be microbiologically
monitored to confirm that they continue to produce water of ac-
ceptable quality. ‘‘Alert’’ and ‘‘Action Levels’’ are therefore neces-
sary for the monitoring and control of the system. An Alert Level
constitutes a warning and does not require a corrective action. An
Action Level indicates a drift from normal operating conditions
and requires that corrective action be taken

&to bring the process back into the normal operating range.

Exceeding an Alert or Action Level does not imply that

water quality has been compromised.&1S (USP28)

The recommended Action Level for a total viable microbial count
in the product water is 50 cfu per mL, and the recommended Alert
Level for bacterial endotoxins is 0.5 USP Endotoxin Unit per mL
(also see Microbial Considerations under Water for Pharmaceuti-
cal Purposes h1231i).

REAGENTS, INDICATORS,
AND SOLUTIONS

Reagent Specifications

BRIEFING

Ammonium Hydroxide, 6N, page 3158 of the First Supple-
ment. It is proposed to correct the instructions to prepare this re-
agent.

(HDQ: M. Marques) RTS—41334-2

Change to read:

Ammonium Hydroxide, 6N—Use Ammonia TS.

&Prepare by diluting 400 mL of Ammonia Water, Stronger

(see Reagents sect ion) with water to make 1000

mL.&1S (USP28)

BRIEFING

Bromofluoromethane. This new reagent is used in the prepara-
tion of the Standard stock solution in the test for Bromofluoro-
methane content in the proposed new monograph for Fluticasone
Propionate, appearing elsewhere in this number of PF.

(HDQ: M. Marques) RTS—40414-4

Add the following:

&Bromofluoromethane—Use a suitable grade.&1S (USP28)

BRIEFING

Calf Thymus DNA. This new reagent is used to prepare the
Calf thymus DNA solution in the test for DNA content under Cryo-
preserved Human Fibroblast-Derived Dermal Substitute, a pro-
posed new monograph appearing elsewhere in this issue of PF.

(HDQ: M. Marques) RTS—41308-7

Add the following:

&Calf Thymus DNA—Use a suitable grade.

[NOTE—A suitable grade is commercially available from

Worthington Biochemical Corp., www.worthington-

biochem.com.]&1S (USP28)
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BRIEFING

Chromotrope 2R. This new reagent is used to prepareGomori’s
trichrome solution in the test for Histological characterization,
Collagen staining under Cryopreserved Human Fibroblast-De-
rived Dermal Substitute, a proposed new monograph appearing
elsewhere in this issue of PF.

(HDQ: M. Marques) RTS—41308-1

Add the following:

&Chromotrope 2R, C16H10N2Na2O8S2—468.4 [4197-07-

3]—Red powder or crystals. Use a suitable grade.&1S (USP28)

BRIEFING

Collagen. This new reagent is used to prepare the Collagen
stock standard solution in the test for Total collagen content under
Cryopreserved Human Fibroblast-Derived Dermal Substitute, a
proposed new monograph appearing elsewhere in this issue of PF.

(HDQ: M. Marques) RTS—41308-5

Add the following:

&Collagen—Use a suitable grade.

[NOTE—A suitable grade is acid-soluble Collagen Type I

from calf skin, and is commercially available from Sigma-

Aldrich Corp., www.sigma-aldrich.com; catalog number

C3511.]&1S (USP28)

BRIEFING

Collagenase. This new reagent is used to prepare the Collage-
nase extraction solution in the test for Total collagen content under
Cryopreserved Human Fibroblast-Derived Dermal Substitute, a
proposed new monograph appearing elsewhere in this issue of PF.

(HDQ: M. Marques) RTS—41308-6

Add the following:

&Collagenase—Use a suitable grade.

[NOTE—A suitable grade is commercially available as

Collagenase Type 2, CLS-2, fromWorthington Biochemical

Corp., www.worthington-biochem.com.]&1S (USP28)

BRIEFING

Direct Red 80. This new reagent is used to prepare the Sirius red
solution in the test for Total collagen content under Cryopreserved
Human Fibroblast-Derived Dermal Substitute, a proposed new
monograph appearing elsewhere in this issue of PF.

(HDQ: M. Marques) RTS—41308-4

Add the following:

&Direct Red 80, C45H26N10Na6O21S6—1373.07 [2610-

10-8]—Red powder. Soluble in water; poorly soluble in al-

cohol. Use a suitable grade.&1S (USP28)

BRIEFING

Ether, Peroxide-Free, USP 27 page 2685. It is proposed to in-
clude the option of using peroxide test strips in the Peroxide test for
this reagent.

(HDQ: M. Marques) RTS—37165-1

Change to read:

Ether, Peroxide-Free (Diethyl Ether; Ether), (C2H5)2O—
74.12—Use ACS reagent grade.

Peroxide—Transfer 8 mL of potassium iodide and starch TS to a
12-mL ground glass–stoppered cylinder about 15 mm in diameter.
Fill completely with the substance under test, mix, and allow to
stand protected from light for 5 minutes. No color develops.

&Alternatively, peroxide test strips may be used.

[NOTE—Suitable peroxide test strips can be obtained from

EMD Chemicals, www.emdchemicals.com or from J. T. Ba-

ker, www.jtbaker.com.&1S (USP28)
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BRIEFING

Fast Green FCF, USP 27 page 2686. It is proposed to add de-
scriptive information for this reagent that is used in the test for His-
tological characterization, Collagen staining, in the proposed new
monograph for Cryopreserved Human Fibroblast-Derived Dermal
Substitute, appearing elsewhere in this issue of PF.

(HDQ: M. Marques) RTS—41308-2

Change to read:

Fast Green FCF, C37H34N2Na2O10S3—808.86 [2353-45-9]—

&Red to brown-violet powder or crystals. Soluble in water;

sparingly soluble in ethanol.&1S (USP28)

Use a suitable grade.

BRIEFING

2’-(4-Hydroxyphenyl)-5-(4-methyl-1-piperazinyl)-2,5’-bi-
1H-benzimidazole Trihydrochloride Pentahydrate. This new
reagent is used to prepare the DNA staining solution in the test
for DNA content under Cryopreserved Human Fibroblast-Derived
Dermal Substitute, a proposed new monograph appearing else-
where in this issue of PF.

(HDQ: M. Marques) RTS—41308-8

Add the following:

&2’-(4-Hydroxyphenyl)-5-(4-methyl-1-piperazinyl)-

2,5’-bi-1H-benzimidazole Trihydrochloride Pentahy-

drate—623.97 [23491-44-3]—Dark yellow to tan powder

with a green cast. Use a suitable grade.&1S (USP28)

BRIEFING

Iodine, USP 27 page 2690. It is proposed to revise the entry for
this reagent to replace the atomic weight with the molecular weight
value.

(HDQ: M. Marques) RTS—41173-1

Change to read:

Iodine, I—At. Wt. 126.9045

& I2—253.81&1S (USP28)

—Use ACS reagent grade.

BRIEFING

Methylene Blue, USP 27 page 2696. It is proposed to revise the
entry for this reagent to reflect products currently available on the
market.

(HDQ: M. Marques) RTS—41173-2

Change to read:

Methylene Blue, C16H18ClN3S � 3H2O—373.90—Dark green
crystals or a crystalline powder, having a bronze-like luster. One
g dissolves in about 25 mL of water and in about 65 mL of alcohol.
Soluble in chloroform.

Absorptivity ratio—The ratio of its absorptivity (See Spectro-
photometry and Light-Scattering h851i) at 635 nm to that at 665
nm, measured in a dilute solution of the dye in diluted alcohol, is
between 0.56 and 0.62.

Residue on ignition (Reagent test)—Ignite 1 g with 0.5 mL of
sulfuric acid: the residue weighs not more than 10 mg (1%).

Loss on drying h731i—Dry it at 1058 for 18 hours: it loses not
more than 15.0% of its weight.

&Use a suitable grade with a dye content of not less than

85%.&1S (USP28)
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BRIEFING

Octoxynol 9. It is proposed to add this new reagent. [NOTE—
Nonionic wetting agent is a new reagent proposed on page 1047
of PF 30(3) [May–June 2004].]

(HDQ: M. Marques) RTS—41334-1

Add the following:

&Octoxynol 9—See Nonionic wetting agent.&1S (USP28)

BRIEFING

Rhodamine 6G. This new reagent is used in the new mono-
graph Caprylocaproyl Polyoxylglycerides, which also appears in
this PF.

(HDQ: M. Marques) RTS—41339-5

Add the following:

&Rhodamine 6G, C28H31ClN2O3—479.02 [989-38-8]—

Use a suitable grade.&1S (USP28)

BRIEFING

Sodium Phosphate, Monobasic, USP 27 page 2712. It is pro-
posed to include the synonyms for this reagent.

(HDQ: M. Marques) RTS—44341-1

Change to read:

Sodium Phosphate, Monobasic

&(Sodium Biphosphate; Sodium Dihydrogen Phosphate;

Acid Sodium Phosphate; Monosodium Orthophos-

phate),&1S (USP28)

NaH2PO4 �H2O—137.99—Use ACS reagent grade.

BRIEFING

1,3,7-Trichlorodibenzo-p-dioxin, USP 27 page 2718. It is pro-
posed to update the information on a possible supplier for this re-
agent.

(HDQ: M. Marques) RTS—41338-1

Change to read:

1,3,7-Trichlorodibenzo-p-dioxin, C12H3Cl3O2—287.53
[67028-17-5]—Use a suitable grade.

&[NOTE—A suitable grade is available from Cambridge

Isotope Laboratories, www.isotope.com, catalog number

ED-4090, at 50 mg per mL in nonane.]&1S (USP28)

Test Solutions

BRIEFING

Test Solutions (TS), USP 27 page 2725, page 3162 of the First
Supplement, and page 316 of PF 30(1) [Jan.–Feb. 2004]. For Io-
dine and Potassium Iodide TS, it is proposed to change the name to
Iodine and Potassium Iodide TS 1, to differentiate from the new
test solution, Iodine and Potassium Iodide TS 2. This new TS is
used as a reagent in Identification test C in the monographs for
Corn Starch, Potato Starch, Tapioca Starch, and Wheat Starch,
which appear elsewhere in this issue of PF.Other proposals include
a correction in the preparation of Ammonia TS and a modification
in the Potassium Pyroantimonate TS to exclude the use of sodium
hydroxide because the test solution is used in the general chapter
Sodium h191i.

(HDQ: M. Marques) RTS—41144-5; 41173-3; 41301-1;
41334-3

Change to read:

Ammonia TS—It contains between 9.5% and 10.5% of NH3.
Prepare by diluting 400 mL

&350 mL&1S (USP28)

of Ammonia Water, Stronger (see in the section, Reagents) with
water to make 1000 mL.
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Change to read:

Hydroxylamine Hydrochloride TS—Dissolve 3.5 g of hy-
droxylamine hydrochloride in 95 mL of 60 percent alcohol, and
add 0.5 mL of bromophenol blue solution (1 in 1000)

~

(1 in 1000 of alcohol)~USP28

and 0.5N alcoholic potassium hydroxide until a greenish tint de-
velops in the solution. Then add 60 percent alcohol to make 100
mL.

Change to read:

Iodine and Potassium Iodide TS
&1&1S (USP28)

—Dissolve 500 mg of iodine and 1.5 g of potassium iodide in 25
mL of water.

Add the following:

&Iodine and Potassium Iodide TS 2—Dissolve 12.7 g

of iodine and 20 g of potassium iodide in water, and dilute

with water to 1000.0 mL. To 10.0 mL of this solution, add

0.6 g of potassium iodide, and dilute with water to 100.0

mL. Prepare immediately before use.&1S (USP28)

Change to read:

Methyl Yellow TS—Dilute with alcohol a commercially available
stock solution of methyl yellow in alcohol to obtain a solution hav-
ing a concentration of 0.10 mg per mL.

&Prepare a solution containing 0.10 mg per mL in alco-

hol.&2S (USP27)

[NOTE—A suitable stock solution is available commercially as
‘‘Topfer Reagent’’ (0.5% methyl yellow in alcohol), from Ander-
son Laboratories, Inc., 5901 Fitzhugh Ave., P.O. Box 8429, Fort
Worth, TX 76112.]

Change to read:

Potassium Pyroantimonate TS—Dissolve 2 g of potassium
pyroantimonate in 95 mL

&85 mL&1S (USP28)

of hot water. Cool quickly, and add a solution containing 2.5 g of
potassium hydroxide in 50 mL of water and 1 mL of sodium hy-
droxide solution (8.5 in 100).

&10 mL of a solution of potassium hydroxide (3 in

20).&1S (USP28)

Allow to stand for 24 hours, filter, and dilute with water to 150 mL.

&100 mL.&1S (USP28)

Volumetric Solutions

BRIEFING

Volumetric Solutions, USP 27 page 2732, page 3162 of First
Supplement, and page 1048 of PF 30(3) [May–June 2004]. It is
proposed to include the calculations for the standardization of
the volumetric solutions.

(HDQ: M. Marques) RTS—41236-1; 41236-2; 41236-3;
41236-4; 41236-5; 41236-6; 41236-7; 41236-8; 41236-9; 41236-
10; 41236-11; 41236-12; 41236-13; 41236-14; 41236-15; 41236-
16; 41236-17; 41236-18; 41236-35; 41236-36.

Change to read:

Ammonium Thiocyanate, Tenth-Normal (0.1 N)

NH4SCN, 76.12

7.612 g in 1000 mL

Dissolve about 8 g of ammonium thiocyanate in 1000 mL of
water, and standardize the solution as follows.

Measure accurately about 30 mL of 0.1N silver nitrate VS into a
glass-stoppered flask. Dilute with 50 mL of water, then add 2 mL
of nitric acid and 2 mL of ferric ammonium sulfate TS, and titrate
with the ammonium thiocyanate solution to the first appearance of
a red-brown color. Calculate the normality.

If desirable, 0.1N ammonium thiocyanate may be replaced by
0.1N potassium thiocyanate where the former is directed in var-
ious tests and assays.

Change to read:

Bromine, Tenth-Normal (0.1 N)

Br, 79.90

7.990 g in 1000 mL

Dissolve 3 g of potassium bromate and 15 g of potassium bro-
mide in water to make 1000 mL, and standardize the solution as
follows.

Measure accurately about 25 mL of the solution into a 500-mL
iodine flask, and dilute with 120 mL of water. Add 5 mL of hydro-
chloric acid, insert the stopper in the flask, and shake it gently.
Then add 5 mL of potassium iodide TS, again insert the stopper,
shake the mixture, allow it to stand for 5 minutes, and titrate the
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liberated iodine with 0.1N sodium thiosulfate VS, adding 3 mL of
starch TS as the endpoint is approached. Calculate the normality.

&
&1S (USP28)

Preserve in dark amber-colored, glass-stoppered bottles.

Change to read:

Ceric Ammonium Nitrate, Twentieth-Normal (0.05 N)
Ce(NO3)4 � 2NH4NO3, 548.22

2.741 g in 100 mL

Dissolve 2.75 g of ceric ammonium nitrate in 1N nitric acid to
obtain 100 mL of solution, and filter. Standardize the solution as
follows.
Measure accurately 10 mL of freshly standardized 0.1N ferrous

ammonium sulfate VS into a flask, and dilute with water to about
100 mL. Add 1 drop of nitrophenanthroline TS, and titrate with the
ceric ammonium nitrate solution to a colorless endpoint. From the
volume of 0.1N ferrous ammonium sulfate VS taken and the vol-
ume of ceric ammonium nitrate solution consumed, calculate the
normality.

Change to read:

Ceric Sulfate, Tenth-Normal (0.1 N)
Ce(SO4)2, 332.24

33.22 g in 1000 mL

Transfer 59 g of ceric ammonium nitrate to a beaker, add 31 mL
of sulfuric acid, mix, and cautiously add water, in 20-mL portions,
until solution is complete. Cover the beaker, allow to stand over-
night, filter through a fine-porosity, sintered-glass crucible, dilute
with water to 1000 mL, and mix.

&Use commercially available volumetric standard solu-

tion.&1S (USP28)

Standardize the solution as follows. [NOTE—Prepare the osmium
tetroxide solution used in this procedure in a well-ventilated hood,
as poisonous vapors are given off by this compound.] Weigh ac-
curately 200 mg of arsenic trioxide, previously dried at 1058 for 1
hour, and transfer to a 500-mL conical flask. Wash down the inner
walls of the flask with 25 mL of sodium hydroxide solution (2 in
25), swirl to dissolve the substance, and when solution is complete,
add 100 mL of water, and mix. Add 10 mL of dilute sulfuric acid (1
in 3), then add 2 drops each of orthophenanthroline TS and a 1 in
400 solution of osmium tetroxide in 0.1N sulfuric acid, and slowly
titrate with the ceric sulfate solution until the pink color is changed
to a very pale blue. Calculate the normality. Each 4.946 mg of ar-
senic trioxide is equivalent to 1 mL of 0.1N ceric sulfate.

&Accurately weigh about 0.2 g of sodium oxalate, primary

standard, previously dried for 2 hours at 1058, and dissolve

in 75 mL of water. Add, with stirring, 2 mL of sulfuric acid

that has previously been mixed with 5 mL of water, mix

well, add 10 mL of hydrochloric acid, and heat to between

708 and 758. Titrate with 0.1N ceric sulfate to a permanent

slight yellow color. Each 6.700 mg of sodium oxalate is

equivalent to 1 mL of 0.1N ceric sulfate.

Change to read:

Cupric Nitrate, Tenth Normal (0.1 N)
Cu(NO3)2 � 2.5H2O, 232.59

23.26 g in 1000 mL
24.16 g in 1000 mL

Dissolve 23.3 g of cupric nitrate 2.5 hydrate, or 24.2 g of the tri-
hydrate, in water to make 1000 mL. Standardize the solution as
follows.

Transfer 20.0 mL of the solution to a 250-mL beaker. Add 2 mL
of 5M sodium nitrate, 20 mL of ammonium acetate TS, and suffi-
cient water to make 100 mL. Titrate with 0.05M edetate disodium
VS. Determine the endpoint potentiometrically using a cupric ion-
double junction reference electrode system. Perform a blank deter-
mination, and make any necessary correction. Calculate the nor-
mality by the formula:

VM / 20.0,

in which V is the volume, in mL, of edetate disodium consumed, M
is the molarity of the edetate disodium, and 20.0 is the number of
mL of cupric nitrate solution taken.

Change to read:

Standard Dichlorophenol-Indophenol Solution

To 50 mg of 2,6-dichlorophenol-indophenol sodium that has
been stored in a desiccator over soda lime add 50 mL of water con-
taining 42 mg of sodium bicarbonate, shake vigorously, and when
the dye is dissolved, add water to make 200 mL. Filter into an am-
ber, glass-stoppered bottle.

&Use within 3 days and standardize immediately before

use. &1S (USP28)
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Standardize the solution as follows.

Weigh accurately 50 mg of USPAscorbic Acid RS, and transfer
to a glass-stoppered, 50-mL volumetric flask with the aid of a suf-
ficient volume of metaphosphoric-acetic acids TS to make 50 mL.
Immediately transfer 2 mL of the ascorbic acid solution to a 50-mL
conical flask containing 5 mL of the metaphosphoric-acetic acids
TS, and titrate rapidly with the dichlorophenol-indophenol solution
until a distinct rose-pink color persists for at least 5 seconds. Per-
form a blank titration by titrating 7 mL of the metaphosphoric-ace-
tic acids TS plus a volume of water equal to the volume of the
dichlorophenol solution used in titrating the ascorbic acid solution.
Express the concentration of the standard solution in terms of its
equivalent in mg of ascorbic acid.

Change to read:

Edetate Disodium, Twentieth-Molar (0.05 M)

C10H14N2Na2O8 � 2H2O, 372.24

18.61 g in 1000 mL

Dissolve 18.6 g of edetate disodium in water to make 1000 mL,
and standardize the solution as follows.

Accurately weigh about 200 mg of chelometric standard calcium
carbonate, previously dried at 1108 for 2 hours and cooled in a des-
iccator, transfer to a 400-mL beaker, add 10 mL of water, and swirl
to form a slurry. Cover the beaker with a watch glass, and introduce
2 mL of diluted hydrochloric acid from a pipet inserted between the
lip of the beaker and the edge of the watch glass. Swirl the contents
of the beaker to dissolve the calcium carbonate. Wash down the
sides of the beaker, the outer surface of the pipet, and the watch
glass with water, and dilute with water to about 100 mL. While
stirring the solution, preferably with a magnetic stirrer, add about
30 mL of the edetate disodium solution from a 50-mL buret. Add
15 mL of sodium hydroxide TS and 300 mg of hydroxy naphthol
blue, and continue the titration with the edetate disodium solution
to a blue endpoint. Calculate the molarity taken by the formula:

W / (100.09V),

in whichW is the weight, in mg, of CaCO3 in the portion of calcium
carbonate taken, and V is the volume, in mL, of edetate disodium
solution consumed.

Change to read:

Ferric Ammonium Sulfate, Tenth-Normal (0.1N)

FeNH4(SO4)2 � 12H2O, 482.19

48.22 g in 1000 mL

Dissolve 50 g of ferric ammonium sulfate in a mixture of 300
mL of water and 6 mL of sulfuric acid, dilute with water to 1000
mL, and mix. Standardize the solution as follows:

Measure accurately about 40 mL of the solution into a glass-
stoppered flask, add 5 mL of hydrochloric acid, mix, and add a
solution of 3 g of potassium iodide in 10 mL of water. Insert the
stopper, allow to stand for 10 minutes, then titrate the liberated io-
dine with 0.1N sodium thiosulfate VS, adding 3 mL of starch TS

as the endpoint is approached. Correct for a blank run on the same
quantities of the same reagents. and calculate the normality.

&
&1S (USP28)

Store in tight containers, protected from light.

Change to read:

Ferrous Ammonium Sulfate, Tenth-Normal (0.1N)
Fe(NH4)2(SO4)2 � 6H2O, 392.14

39.21 g in 1000 mL

Dissolve 40 g of ferrous ammonium sulfate in a previously
cooled mixture of 40 mL of sulfuric acid and 200 mL of water,
dilute with water to 1000 mL, and mix. On the day of use, stan-
dardize the solution as follows:
Measure accurately 25 to 30 mL of the solution into a flask, add

2 drops of orthophenanthroline TS, and titrate with 0.1N ceric sul-
fate VS until the red color is changed to pale blue. From the volume
of 0.1N ceric sulfate consumed, calculate the normality.

Change to read:

Hydrochloric Acid, Normal (1N)
HCl, 36.46

36.46 g in 1000 mL

Dilute 85 mL of hydrochloric acid with water to 1000 mL. Stan-
dardize the solution as follows.
Accurately weigh about 5.0 g of tromethamine, previously dried

at 1058 for 3 hours. Dissolve in 50 mL of water, and add 2 drops of
bromocresol green TS. Titrate with 1N hydrochloric acid to a pale
yellow endpoint. Calculate the normality.

&
&1S (USP28)

Each 121.14 mg of tromethamine is equivalent to 1 mL of 1N
hydrochloric acid.

Add the following:

&Hydrochloric Acid, Half-Normal (0.5N)

HCl, 36.46

18.23 g in 1000 mL
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To a 1000-mL volumetric flask containing 40 mL of water

slowly add 43 mL of hydrochloric acid. Cool, and add water

to volume. Standardize the solution as follows.

Weigh accurately about 2.5 g of tromethamine, previously

dried at 1058 for 3 hours. Proceed as directed under Hydro-

chloric Acid, Normal (1N), beginning with ‘‘Dissolve in 50

mL of water.’’

Change to read:

Hydrochloric Acid, Half-Normal (0.5N) in Methanol

HCl, 36.46

18.23 g in 1000 mL

To a 1000-mL volumetric flask containing 40 mL of water
slowly add 43 mL of hydrochloric acid. Cool, and add methanol
to volume. Standardize the solution as follows.

Weigh accurately about 2.5 g of tromethamine, previously dried
at 1058 for 3 hours. Proceed as directed under Hydrochloric Acid,
Normal (1N), beginning with ‘‘Dissolve in 50 mL of water.’’

Add the following:

~

Hydrochloric Acid, Alcoholic, Tenth-Molar (0.1M)

HCl, 36.46

Dilute 9.0 mL of hydrochloric acid to 1000 mL with al-

dehyde free alcohol.~(USP28)

Change to read:

Iodine, Tenth-Normal (0.1N)

I, 126.90

12.69 g in 1000 mL

Dissolve about 14 g of iodine in a solution of 36 g of potassium
iodide in 100 mL of water, add 3 drops of hydrochloric acid, dilute
with water to 1000 mL, and standardize the solution as follows.

Transfer 25.0 mL of the iodine solution to a 250-mL flask, dilute
with water to 100 mL, add 1 mL of 1N hydrochloric acid, swirl
gently to mix, and titrate with 0.1 N sodium thiosulfate VS until
the solution has a pale yellow color. Add 2 mL of starch TS and
continue titrating until the solution is colorless. Calculate the nor-
mality.

&
&1S (USP28)

Preserve in amber-colored, glass-stoppered bottles.

Change to read:

&Iodine, Hundredth-Normal (0.01N)

I, 126.90

1.269 g in 1000 mL

Dissolve about 1.4 g of iodine in a solution of 3.6 g of potassium
iodide in 100 mL of water, add 3 drops of hydrochloric acid, dilute
with water to 1000 mL, and standardize the solution as follows.

Transfer 100.0 mL of iodine solution to a 250-mL flask, add 1
mL of 1N hydrochloric acid, swirl gently to mix, and titrate with
0.1N sodium thiosulfate VS until the solution has a pale yellow
color. Add 2 mL of starch TS, and continue titrating until the solu-
tion is colorless. Calculate the normality.

&
&1S (USP28)

Preserve in amber-colored, glass-stoppered bottles.&1S (USP27)

Add the following:

&Lead Perchlorate, Tenth-Molar (0.1M)

Pb(ClO4)2 � 3H2O, 460.15

46.01 g in 1000 mL

Dissolve 46 g of lead perchlorate in water, and dilute with

water to 1000.0 mL. Accurately weigh about 150 mg of so-

dium sulfate, previously dried at 1058 for 4 hours, and dis-

solve in 50 mL of water. Add 50 mL of a mixture of water

and formaldehyde (1 : 1), and stir for about 1 minute. Deter-

mine the endpoint potentiometrically using a lead ion selec-
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tive electrode. Perform a blank determination, and make any

necessary corrections. Each 14.204 mg of sodium sulfate is

equivalent to 1 mL of 0.1M lead perchlorate.

Change to read:

Lead Perchlorate, Hundredth Molar (0.01M)
Pb(ClO4)2 406.10

Accurately pipet 100 mL of commercially available 0.1M lead
perchlorate solution into a 1000-mL volumetric flask, add a suffi-
cient quantity of water to make 1000 mL, and standardize the solu-
tion as follows:
Accurately pipet 50 mL of 0.01M lead perchlorate solution, as

prepared above, into a 250-mL conical flask. Add 3 mL of aqueous
hexamethylenetetramine solution (2.0 g per 100 mL) and 4 drops
of 0.5% xylenol orange indicator prepared by adding 500 mg of
xylenol orange to 10 mL of alcohol and diluting with water to
100 mL. (Omit the alcohol if the sodium salt of the indicator is
used). Titrate with 0.05M edetate disodium VS to a yellow end-
point. Calculate the molarity.

Change to read:

Lithium Methoxide, Fiftieth-Normal (0.02 N) in Methanol
CH3LiO, 37.97

759.6 mg in 1000 mL

Dissolve 0.12 g of freshly cut lithium metal in 150 mL of metha-
nol, cooling the flask during addition of the metal. When the reac-
tion is complete, add 850 mL of methanol, and mix. Store the
solution preferably in the reservoir of an automatic delivery buret
suitably protected from carbon dioxide and moisture. Standardize
the solution by titration against benzoic acid as described under
Sodium Methoxide, Tenth-Normal(0.1 N) (in Toluene), but use only
100 mg of benzoic acid. Each 2.442 mg of benzoic acid is equiva-
lent to 1 mL of 0.02N lithium methoxide.

NOTE—Restandardize the solution frequently.

Change to read:

Lithium Methoxide, Tenth-Normal (0.1N) in Benzene

&Toluene&1S (USP28)

CH3OLi, 37.97

3.798 g in 1000 mL

Dissolve 0.6 g

&500 mg &1S (USP28)

of freshly cut lithium metal in 150 mL of methanol, cooling the
flask during addition of the metal. When reaction is complete,
add 850 mL of benzene

&toluene.&1S (USP28)

If cloudiness or precipitation occurs, add sufficient methanol to
clarify the solution. Store preferably in the reservoir of an auto-
matic delivery buret suitably protected from carbon dioxide and
moisture. Standardize the solution by titration against benzoic acid
as described under Sodium Methoxide, Tenth-Normal (0.1 N) (in
Toluene).

NOTE—Restandardize the solution frequently.

Change to read:

Lithium Methoxide, Tenth-Normal (0.1N) in Chlorobenzene
CH3OLi, 37.97

3.798 g in 1000 mL

Dissolve 0.7 g

&500 mg &1S (USP28)

of freshly cut lithium metal in 150 mL of methanol, cooling the
flask during addition of the metal. When reaction is complete,
add 850 mL of chlorobenzene. If cloudiness or precipitation oc-
curs, add sufficient methanol to clarify the solution. Store pre-
ferably in the reservoir of an automatic delivery buret suitably
protected from carbon dioxide and moisture. Standardize the solu-
tion by titration against benzoic acid as described under Sodium
Methoxide, Tenth-Normal (0.1 N) (in Toluene).

NOTE—Restandardize the solution frequently.
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Change to read:

Mercuric Nitrate, Tenth-Molar (0.1 M)
Hg(NO3)2,

32.46 g in 1000 mL

Dissolve about 35 g of mercuric nitrate in a mixture of 5 mL of
nitric acid and 500 mL of water, and dilute with water to 1000 mL.
Standardize the solution as follows.
Transfer an accurately measured volume of about 20 mL of the

solution to a conical flask, and add 2 mL of nitric acid and 2 mL of
ferric ammonium sulfate TS. Cool to below 208, and titrate with
0.1N ammonium thiocyanate VS to the first appearance of a per-
manent brownish color. Calculate the molarity.

Delete the following:

&Morpholine, Half-Normal (0.5 N) in Methanol
C4H9NO, 87.12

43.56 g in 1000 mL

Transfer 44 mL of recently distilled morpholine to a 1-liter re-
agent bottle, and add methanol to make about 1 liter. Protect from
absorption of carbon dioxide during withdrawal of aliquots. It is
not necessary to standardize this solution.&1S (USP28)

Change to read:

Oxalic Acid, Tenth-Normal (0.1 N)
H2C2O4 � 2H2O, 126.07

6.303 g in 1000 mL

Dissolve 6.45 g of oxalic acid in water to make 1000 mL. Stan-
dardize by titration against freshly standardized 0.1 N potassium
permanganate VS as directed under Potassium Permanganate,
Tenth-Normal (0.1 N).
Preserve in glass-stoppered bottles, protected from light.

Change to read:

Perchloric Acid, Tenth-Normal (0.1 N) (in Glacial Acetic Acid)
HClO4, 100.46

10.05 g in 1000 mL

NOTE—Where called for in the tests and assays, this volumetric
solution is specified as ‘‘0.1N perchloric acid.’’ Thus, where 0.1N
or other strength of this volumetric solution is specified, the solu-

tion in glacial acetic acid is to be used, unless the words ‘‘in diox-
ane’’ are stated. [See also Perchloric Acid, Tenth-Normal (0.1 N) in
Dioxane.]

Mix 8.5 mL of perchloric acid with 500 mL of glacial acetic acid
and 21 mL of acetic anhydride, cool, and add glacial acetic acid to
make 1000 mL. Alternatively, the solution may be prepared as fol-
lows. Mix 11 mL of 60 percent perchloric acid with 500 mL of
glacial acetic acid and 30 mL of acetic anhydride, cool, and add
glacial acetic acid to make 1000 mL.

Allow the prepared solution to stand for 1 day for the excess
acetic anhydride to be combined, and determine the water content
by Method I (see Water Determination h921i), except to use a test
specimen of about 5 g of the 0.1N perchloric acid that is expected
to contain approximately 1 mg of water and the Reagent (see Re-
agent underMethod Ia inWater Determination h921i) diluted such
that 1 mL is equivalent to about 1 to 2 mg of water. If the water
content exceeds 0.5%, add more acetic anhydride. If the solution
contains no titratable water, add sufficient water to obtain a content
of between 0.02% and 0.5% of water. Allow the solution to stand
for 1 day, and again titrate the water content. The solution so ob-
tained contains between 0.02% and 0.5% of water, indicating free-
dom from acetic anhydride.

Standardize the solution as follows.
Weigh accurately about 700 mg of potassium biphthalate, pre-

viously crushed lightly and dried at 1208 for 2 hours, and dissolve
it in 50 mL of glacial acetic acid in a 250-mL flask. Add 2 drops of
crystal violet TS, and titrate with the perchloric acid solution until
the violet color changes to blue-green. Deduct the volume of the
perchloric acid consumed by 50 mL of the glacial acetic acid.
and calculate the normality.

&
&1S (USP28)

Each 20.42 mg of potassium biphthalate is equivalent to 1 mL of
0.1N perchloric acid.

Change to read:

Perchloric Acid, Tenth-Normal (0.1N) in Dioxane

Mix 8.5 mL of perchloric acid with sufficient dioxane to make
1000 mL. Standardize the solution as follows.

Weigh accurately about 700 mg of potassium biphthalate, pre-
viously crushed lightly and dried at 1208 for 2 hours, and dissolve
in 50 mL of glacial acetic acid in a 250-mL flask. Add 2 drops of
crystal violet TS, and titrate with the perchloric acid solution until
the violet color changes to bluish green. Deduct the volume of the
perchloric acid consumed by 50 mL of the glacial acetic acid, and
calculate the normality.

&Carry out a blank determination.&1S (USP28)

Each 20.42 mg of potassium biphthalate is equivalent to 1 mL of
0.1N perchloric acid.
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Change to read:

Potassium Bromate, Tenth-Normal (0.1N)
2.784 g in 1000 mL

Dissolve 2.784 g of potassium bromate in water to make 1000
mL, and standardize the solution as follows.
Transfer an accurately measured volume of about 40 mL of the

solution to a glass-stoppered flask, add 3 g of potassium iodide, and
follow with 3 mL of hydrochloric acid. Allow to stand for 5 min-
utes, then titrate the liberated iodine with 0.1N sodium thiosulfate
VS, adding 3 mL of starch TS as the endpoint is approached. Cor-
rect for a blank run on the same quantities of the same reagents, and
calculate the normality.

Change to read:

Potassium Bromide-Bromate, Tenth-Normal (0.1 N)

Dissolve 2.78 g of potassium bromate (KBrO3) and 12.0 g of po-
tassium bromide (KBr) in water, and dilute with water to 1000 mL.
Standardize by the procedure set forth for Potassium Bromate,
Tenth-Normal (0.1 N).

Change to read:

Potassium Dichromate, Tenth-Normal (0.1 N)
K2Cr2O7, 294.18

4.903 g in 1000 mL

Dissolve about 5 g of potassium dichromate in 1000 mL of
water. Standardize the solution as follows.
Transfer 25.0 mL of this solution to a glass-stoppered, 500-mL

flask, add 2 g of potassium iodide (free from iodate), dilute with
200 mL of water, add 5 mL of hydrochloric acid, allow to stand
for 10 minutes in a dark place, and titrate the liberated iodine with
0.1N sodium thiosulfate VS, adding 3 mL of starch TS as the end-
point is approached. Correct for a blank run on the same quantities
of the same reagents, and calculate the normality.

&Carry out a blank determination.

Change to read:

Potassium Ferricyanide, Twentieth-Molar (0.05 M)

K3Fe(CN)6, 329.24

16.46 g in 1000 mL

Dissolve about 17 g of potassium ferricyanide in water to make
1000 mL. Standardize the solution as follows.

Transfer 50.0 mL of this solution to a glass-stoppered, 500-mL
flask, dilute with 50 mL of water, add 10 mL of potassium iodide
TS and 10 mL of dilute hydrochloric acid, and allow to stand for 1
minute. Then add 15 mL of zinc sulfate solution (1 in 10), and ti-
trate the liberated iodine with 0.1N sodium thiosulfate VS, adding
3 mL of starch TS as the endpoint is approached. Calculate the mo-
larity.

&
&1S (USP28)

Protect from light, and restandardize before use.

Change to read:

Potassium Hydroxide, Normal (1 N)

KOH, 56.11

56.11 g in 1000 mL

Dissolve 68 g of potassium hydroxide in about 950 mL of water.
Add a freshly prepared saturated solution of barium hydroxide un-
til no more precipitate forms. Shake the mixture thoroughly, and
allow it to stand overnight in a stoppered bottle. Decant the clear
liquid, or filter the solution in a tight, polyolefin bottle, and stan-
dardize by the procedure set forth for Sodium Hydroxide, Normal
(1N).

Change to read:

Potassium Hydroxide, Alcoholic, Half-Normal (0.5N)

28.06 g in 1000 mL

Dissolve about 34 g of potassium hydroxide in 20 mL of water,
and add aldehyde-free alcohol to make 1000 mL. Allow the solu-
tion to stand in a tightly stoppered bottle for 24 hours. Then quickly
decant the clear supernatant liquid into a suitable, tight container,
and standardize the solution as follows.
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Measure accurately about 25 mL of 0.5N hydrochloric acid VS.
Dilute with 50 mL of water, add 2 drops of phenolphthalein TS,
and titrate with the alcoholic potassium hydroxide solution until
a permanent, pale pink color is produced. Calculate the normality.

&
&1S (USP28)

NOTE—Store in tightly stoppered bottles, protected from light.

Add the following:

~

Potassium Hydroxide, Alcoholic, Tenth-Molar (0.1M)

KOH, 56.11

Dilute 20 mL of 0.5M alcoholic potassium hydroxide to

100.0 mL with aldehyde-free alcohol.~USP28

Change to read:

Potassium Hydroxide, Methanolic, Tenth-Normal (0.1N)
5.612 g in 1000 mL

Dissolve about 6.8 g of potassium hydroxide in 4 mL of water,
and add methanol to make 1000 mL. Allow the solution to stand in
a tightly stoppered bottle for 24 hours. Then quickly decant the
clear supernatant liquid into a suitable, tight container, and stan-
dardize the solution as follows.
Measure accurately about 25 mL of 0.1N hydrochloric acid VS.

Dilute with 50 mL of water, add 2 drops of phenolphthalein TS,
and titrate with the methanolic potassium hydroxide solution until
a permanent, pale pink color is produced. Calculate the normality.

&
&1S (USP28)

NOTE—Store in tightly stoppered bottles, protected from light.

Change to read:

Potassium Permanganate, Tenth-Normal (0.1 N)
KMnO4, 158.03

3.161 g in 1000 mL

Dissolve about 3.3 g of potassium permanganate in 1000 mL of
water in a flask, and boil the solution for about 15 minutes. Insert
the stopper in the flask, allow it to stand for at least 2 days, and
filter through a fine-porosity, sintered-glass crucible. If necessary,
the bottom of the sintered-glass crucible may be lined with a pled-
get of glass wool. Standardize the solution as follows:

Weigh accurately about 200 mg of sodium oxalate, previously
dried at 1108 to constant weight, and dissolve it in 250 mL of water.
Add 7 mL of sulfuric acid, heat to about 708, and then slowly add
the permanganate solution from a buret, with constant stirring, un-
til a pale pink color, which persists for 15 seconds, is produced.
The temperature at the conclusion of the titration should be not less
than 608. Calculate the normality. Each 67.00 mg

&6.700 mg &1S (USP28)

of sodium oxalate is equivalent to 1 mL of 0.1 N potassium per-
manganate.

Since potassium permanganate is reduced on contact with or-
ganic substances such as rubber, the solution must be handled in
apparatus entirely of glass or other suitably inert material. It should
be frequently restandardized. Store in glass-stoppered, amber-co-
lored bottles.

Change to read:

Silver Nitrate, Tenth-Normal (0.1 N)

AgNO3, 169.87

16.99 g in 1000 mL

Dissolve about 17.5 g of silver nitrate in 1000 mL of water, and
standardize the solution as follows.

Transfer about 100 mg, accurately weighed, of reagent-grade so-
dium chloride, previously dried at 1108 for 2 hours, to a 150-mL
beaker, dissolve in 5 mL of water, and add 5 mL of acetic acid, 50
mL of methanol, and about 0.5 mL of eosin Y TS. Stir, preferably
with a magnetic stirrer, and titrate with the silver nitrate solution.
Calculate the normality.

Change to read:

Sodium Hydroxide, Normal (1 N)

NaOH, 40.00

40.00 g in 1000 mL

Dissolve 162 g of sodium hydroxide in 150 mL of carbon diox-
ide-free water, cool the solution to room temperature, and filter
through hardened filter paper. Transfer 54.5 mL of the clear filtrate
to a tight, polyolefin container, and dilute with carbon dioxide-free
water to 1000 mL.

Weigh accurately about 5 g of potassium biphthalate, previously
crushed lightly and dried at 1208 for 2 hours, and dissolve in 75 mL
of carbon dioxide-free water. Add 2 drops of phenolphthalein TS,
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and titrate with the sodium hydroxide solution to the production of
a permanent pink color. Each 204.2 mg of potassium biphthalate is
equivalent to 1 mL of 1N sodium hydroxide.

NOTES—(1) Solutions of alkali hydroxides absorb carbon diox-
ide when exposed to air. They should be preserved in bottles hav-
ing well-fitted, suitable stoppers, provided with a tube filled with a
mixture of sodium hydroxide and lime (soda-lime tubes) so that air
entering the container must pass through this tube, which will ab-
sorb the carbon dioxide. (2) Prepare solutions of lower concentra-
tion (e.g., 0.1 N, 0.01 N) by quantitatively diluting accurately
measured volumes of the 1N solution with sufficient carbon diox-
ide-free water to yield the desired concentration.
Restandardize the solution frequently.

Change to read:

Sodium Hydroxide, Alcoholic, Tenth-Normal (0.1 N)
NaOH, 40.00

To 250 mL of alcohol add 2 mL of a 50% (w/w) solution of so-
dium hydroxide.
Dissolve about 200 mg of benzoic acid, accurately weighed, in

10 mL of alcohol and 2 mL of water. Add 2 drops of phenolphtha-
lein TS, and titrate with the alcoholic sodium hydroxide solution
until a permanent pale pink color is produced. Calculate the nor-
mality as follows:

W / 122.12V,

in which W is the weight, in mg, of benzoic acid taken, V is the
volume, in mL, of alcoholic sodium hydroxide consumed, and
122.12 is the molecular weight of benzoic acid.

Change to read:

Sodium Methoxide, Tenth-Normal (0.1 N) (in Toluene)
CH3ONa, 54.02

5.402 g in 1000 mL

Cool in ice-water 150 mL of methanol contained in a 1000-mL
volumetric flask, and add, in small portions, about 2.5 g of freshly
cut sodium metal. When the metal has dissolved, add toluene to
make 1000 mL, and mix. Store preferably in the reservoir of an
automatic delivery buret suitably protected from carbon dioxide
and moisture. Standardize the solution as follows.
Weigh accurately about 400 mg of primary standard benzoic

acid, and dissolve in 80 mL of dimethylformamide in a flask.
Add 3 drops of a 1 in 100 solution of thymol blue in dimethylfor-
mamide, and titrate with the sodium methoxide to a blue endpoint.
Correct for the volume of the sodium methoxide solution con-
sumed by 80 mL of the dimethylformamide. and calculate the nor-
mality.

&
&1S (USP28)

Each 12.21 mg of benzoic acid is equivalent to 1 mL of 0.1N so-
dium methoxide.

NOTES—(1) To eliminate any turbidity that may form following
dilution with toluene, add methanol (25 to 30 mL usually suffices)
until the solution is clear. (2) Restandardize the solution frequently.

Change to read:

Sodium Methoxide, Half-Normal (0.5 N) in Methanol
CH3ONa, 54.02

27.01 g in 1000 mL

Weigh 11.5 g of freshly cut sodium metal, and cut into small
cubes. Place about 0.5 mL of anhydrous methanol in a round-bot-
tom, 250-mL flask equipped with a ground-glass joint, add 1 cube
of the sodium metal, and, when the reaction has ceased, add the
remaining sodiummetal to the flask. Connect a water-jacketed con-
denser to the flask, and slowly add 250 mL of anhydrous methanol,
in small portions, through the top of the condenser. Regulate the
addition of the methanol so that the vapors are condensed and do
not escape through the top of the condenser. After addition of the
methanol is complete, connect a drying tube to the top of the con-
denser, and allow the solution to cool. Transfer the solution to a 1-
liter volumetric flask, dilute with anhydrous methanol to volume,
and mix. Standardize the solution as follows.
Measure accurately about 20 mL of freshly standardized 1N hy-

drochloric acid VS into a 250-mL conical flask, add 0.25 mL of
phenolphthalein TS, and titrate with the sodium methoxide solu-
tion to the first appearance of a permanent pink color. Calculate
the normality.

Change to read:

Sodium Nitrite, Tenth-Molar (0.1 M)
NaNO2, 69.00

6.900 g in 1000 mL

Dissolve 7.5 g of sodium nitrite in water to make 1000 mL, and
standardize the solution as follows.
Weigh accurately about 500 mg of USP Sulfanilamide RS, pre-

viously dried at 1058 for 3 hours, and transfer to a suitable beaker.
Add 20 mL of hydrochloric acid and 50 mL of water, stir until dis-
solved, and cool to 158. Maintaining the temperature at about 158,
titrate slowly with the sodium nitrite solution, placing the buret tip
below the surface of the solution to preclude air oxidation of the
sodium nitrite, and stir the solution gently with a magnetic stirrer,
but avoid pulling a vortex of air beneath the surface. Use the indi-
cator specified in the individual monograph, or, if a potentiometric
procedure is specified, determine the endpoint electrometrically,
using platinum-calomel or platinum-platinum electrodes. When
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the titration is within 1 mL of the endpoint, add the titrant in 0.1-
mL portions, and allow 1 minute between additions. Calculate the
molarity.

&
&1S (USP28)

Each 17.22 mg of sulfanilamide is equivalent to 1 mL of 1000M

&0.1000M&1S (USP28)

sodium nitrite.

Change to read:

Sodium Tetraphenylboron, Fiftieth-Molar (0.02 M)
NaB(C6H5)4, 342.22

6.845 g in 1000 mL

Dissolve an amount of sodium tetraphenylboron, equivalent to
6.845 g of NaB(C6H5)4, in water to make 1000 mL, and standardize
the solution as follows.
Pipet two 75-mL portions of the solution into separate beakers,

and to each add 1 mL of acetic acid and 25 mL of water. To each
beaker add, slowly and with constant stirring, 25 mL of potassium
biphthalate solution (1 in 20), and allow to stand for 2 hours. Filter
one of the mixtures through a filtering crucible, and wash the pre-
cipitate with cold water. Transfer the precipitate to a container, add
50 mL of water, shake intermittently for 30 minutes, filter, and use
the filtrate as the saturated potassium tetraphenylborate solution in
the following standardization procedure. Filter the second mixture
through a tared filtering crucible, and wash the precipitate with
three 5-mL portions of saturated potassium tetraphenylborate solu-
tion. Dry the precipitate at 1058 for 1 hour. Each g of potassium
tetraphenylborate is equivalent to 955.1 mg of sodium tetraphenyl-
boron. From the weight of sodium tetraphenylboron obtained, cal-
culate the molarity of the sodium tetraphenylboron solution.

&
&1S (USP28)

NOTE—Prepare this solution fresh

&just before use.&1S (USP28)

Change to read:

Sodium Thiosulfate, Tenth-Normal (0.1 N)
Na2S2O3 � 5H2O, 248.19

24.82 g in 1000 mL

Dissolve about 26 g of sodium thiosulfate and 200 mg of sodium
carbonate in 1000 mL of recently boiled and cooled water. Stan-
dardize the solution as follows.
Accurately weigh about 210 mg of primary standard potassium

dichromate, previously pulverized and dried at 1208 for 4 hours,
and dissolve in 100 mL of water in a glass-stoppered, 500-mL
flask. Swirl to dissolve the solid, remove the stopper, and quickly
add 3 g of potassium iodide, 2 g of sodium bicarbonate, and 5 mL
of hydrochloric acid. Insert the stopper gently in the flask, swirl to
mix, and allow to stand in the dark for exactly 10 minutes. Rinse
the stopper and the inner walls of the flask with water, and titrate
the liberated iodine with the sodium thiosulfate solution until the

solution is yellowish green in color. Add 3 mL of starch TS, and
continue the titration until the blue color is discharged. Perform a
blank determination. Calculate the normality.

&
&1S (USP28)

Restandardize the solution as frequently as supported by labora-
tory stability data. In the absence of such data, restandardize the
solution weekly.

Change to read:

Sulfuric Acid, Half-Normal (0.5N) in Alcohol
H2SO4, 98.08

24.52 g in 1000 mL

Add slowly, with stirring, 13.9 mL of sulfuric acid to a sufficient
quantity of dehydrated alcohol to make 1000 mL. Cool, and stan-
dardize against tromethamine as described under Hydrochloric
Acid, Half-Normal (0.5 N) in Methanol.

Change to read:

Tetrabutylammonium Hydroxide, Tenth-Normal (0.1 N)
(C4H9)4NOH, 259.47

25.95 g in 1000 mL

Dissolve 40 g of tetra-n-butylammonium iodide in 90 mL of an-
hydrous methanol in a glass-stoppered flask. Place in an ice bath,
add 20 g of powdered silver oxide, insert the stopper in the flask,
and agitate vigorously for 60 minutes. Centrifuge a few mL, and
test the supernatant liquid for iodide (see Iodide h191i). If the test is
positive, add an additional 2 g of silver oxide, and continue to al-
low to stand for 30 minutes with intermittent agitation. When all of
the iodide has reacted, filter through a fine-porosity, sintered-glass
funnel. Rinse the flask and the funnel with three 50-mL portions of
anhydrous toluene, adding the rinsings to the filtrate. Dilute with a
mixture of three volumes of anhydrous toluene and 1 volume of
anhydrous methanol to 1000 mL, and flush the solution for 10 min-
utes with dry, carbon dioxide-free nitrogen. [NOTE—If necessary to
obtain a clear solution, further small quantities of anhydrous
methanol may be added.] Store in a reservoir protected from car-
bon dioxide and moisture, and discard after 60 days. Alternatively,
the solution may be prepared by diluting a suitable volume of com-
mercially available tetrabutylammonium hydroxide solution in
methanol with a mixture of 4 volumes of anhydrous toluene and
1 volume of anhydrous methanol. [NOTE—If necessary to obtain
a clear solution, further small quantities of methanol may be
added.]

Standardize the solution on the day of use as follows. Dissolve
about 400 mg of primary standard benzoic acid, accurately
weighed, in 80 mL of dimethylformamide, add 3 drops of a 1 in
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100 solution of thymol blue in dimethylformamide, and titrate to a
blue endpoint with the tetrabutylammonium hydroxide solution,
delivering the titrant from a buret equipped with a carbon dioxide
absorption trap. Perform a blank determination, and make any
necessary correction. Each mL of 0.1N tetrabutylammonium hy-
droxide is equivalent to 12.21 mg of benzoic acid.

Change to read:

~

Tetrabutylammonium Hydroxide in Methanol/Isopropyl
Alcohol, 0.1N

Prepare as described for Tetrabutylammonium Hydroxide,
Tenth-Normal (0.1 N) using isopropyl alcohol instead of toluene,
and standardize as described. Alternatively, the solution may be
prepared by diluting a suitable volume of commercially available
tetrabutylammonium hydroxide solution in methanol with 4 vol-
umes of anhydrous isopropyl alcohol.

Change to read:

Tetramethylammonium Bromide, Tenth-Molar (0.1 M)
(CH3)4NBr, 154.05

15.41 g in 1000 mL

Dissolve 15.41 g of tetramethylammonium bromide in water to
make 1000 mL, and standardize the solution as follows.
Transfer an accurately measured volume of about 40 mL of the

solution to a beaker, add 10 mL of diluted nitric acid and 50.0 mL
of 0.1N silver nitrate VS, and mix. Add 2 mL of ferric ammonium
sulfate TS, and titrate the excess silver nitrate with 0.1N ammo-
nium thiocyanate VS. Calculate the molarity.

Change to read:

Tetramethylammonium Chloride, Tenth-Molar (0.1 M)
(CH3)4NCl, 109.60

10.96 g in 1000 mL

Dissolve 10.96 g of tetramethylammonium chloride in water to
make 1000 mL, and standardize the solution as follows.

Transfer an accurately measured volume of about 40 mL of the
solution to a flask, add 10 mL of diluted nitric acid and 50.0 mL of
0.1N silver nitrate VS, and mix. Add 5 mL of nitrobenzene and 2
mL of ferric ammonium sulfate TS, shake, and titrate the excess
silver nitrate with 0.1 N ammonium thiocyanate VS. Calculate
the molarity.

Change to read:

Titanium Trichloride, Tenth-Normal (0.1 N)
TiCl3, 154.23

15.42 g in 1000 mL

Add 75 mL of titanium trichloride solution (1 in 5) to 75 mL of
hydrochloric acid, dilute to 1000 mL, and mix. Standardize the
solution as follows, using the special titration apparatus described.
Apparatus—Store the titanium trichloride solution in the reser-

voir of a closed-system titration apparatus in an atmosphere of hy-
drogen.
Use a wide-mouth, 500-mL conical flask as the titration vessel,

and connect it by means of a tight-fitting rubber stopper to the ti-
tration buret, an inlet tube for carbon dioxide, and an exit tube. Ar-
range for mechanical stirring. All joints must be air-tight. Arrange
to have both the hydrogen and the carbon dioxide pass through
wash bottles containing titanium trichloride solution (approxi-
mately 1 in 50) to remove any oxygen.
If the solution to be titrated is to be heated before or during titra-

tion, connect the titration flask with an upright reflux condenser
through the rubber stopper.
Standardization—Place an accurately measured volume of

about 40 mL of 0.1N ferric ammonium sulfate VS in the titration
flask, and pass in a rapid stream of carbon dioxide until all the air
has been removed. Add the titanium trichloride solution from the
buret until near the calculated endpoint (about 35 mL), then add
through the outlet tube 5 mL of ammonium thiocyanate TS, and
continue the titration until the solution is colorless. Calculate the
normality.

Change to read:

Zinc Sulfate, Twentieth-Molar (0.05 M)
ZnSO4 � 7H2O, 287.56

14.4 g in 1000 mL

Dissolve 14.4 g of zinc sulfate in water to make 1 liter. Standard-
ize the solution as follows:
Measure accurately about 10 mL of 0.05M edetate disodium VS

into a 125-mL conical flask, and add, in the order given, 10 mL of
acetic acid-ammonium acetate buffer TS, 50 mL of alcohol, and 2
mL of dithizone TS. Titrate with the zinc sulfate solution to a clear,
rose-pink color. Calculate the molarity.
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NOTE—For many of the reagents mentioned in the foregoing
section, the corresponding standards of the 6th edition (1980) of
Reagent Chemicals, published by the American Chemical Society,
should be consulted. For a limited number of other reagents, the
standards are adapted from those appearing in Reagent Chemicals
and Standards, 5th edition, by Joseph Rosin and copyrighted by
the publisher, D. Van Nostrand Co., Inc.

REFERENCE TABLES

BRIEFING

Container Specifications for Capsules and Tablets, USP 27
page 2741, page 3166 of the First Supplement, and page 1048 of
PF 30(3) [May–June 2004].

(HDQ) RTS—38696-1; 40239-1; 40962-1; 41219-1

The following table is provided as a reminder for the pharmacist
engaged in the typical dispensing situation who already is ac-
quainted with the Packaging and storage requirements set forth
in the individual monographs. It lists the capsules and tablets that
are, or will be, official in the United States Pharmacopeia and in-
dicates the relevant tight (T), well-closed (W), and light-resistant
(LR) specifications applicable to containers in which the drug that
is repackaged should be dispensed.
This table is not intended to replace, nor should it be interpreted

as replacing, the definitive requirements stated in the individual
monographs.

Container Specifications for Capsules and Tablets

Monograph Title
Container

Specification

Add the following:

&Acetaminophen Extended-Release

Tablets T&1S (USP28)

Add the following:

~

Alendronate Sodium Tablets T~USP28

Add the following:

~

Benazepril Tablets W~USP28

Container Specifications for Capsules and Tablets (Continued)

Monograph Title
Container

Specification

Add the following:

&Bismuth Subsalicylate Tablets T&1S (USP28)

Add the following:

~

Cefaclor Tablets T~USP28

Add the following:

~

Clarithromycin Tablets, Extended-

Release W~USP28

Add the following:

~

Black Cohosh Tablets T, LR~USP28

Add the following:

~

Desogestrel and Ethinyl Estradiol

Tablets W~USP28

Add the following:

&Diethylstilbestrol Diphosphate

Tablets W&1S (USP28)

Add the following:

~

Fluoxetine Capsules, Delayed-Release T~USP28

Add the following:

~

Gabapentin Capsules W~USP28

Add the following:

~

Ginkgo Capsules T, LR~USP28

Add the following:

~

Ginkgo Tablets T, LR~USP28

Change to read:
Asian Ginseng Capsules T, LR

~

~USP28

Add the following:

~

Indinavir Sulfate Capsules T~USP28
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Container Specifications for Capsules and Tablets (Continued)

Monograph Title
Container

Specification

Add the following:

~

Irbesartan Tablets W~USP28

Add the following:

~

Irbesartan and Hydrochlorothiazide

Tablets W~USP28

Add the following:

~

Isosorbide Mononitrate Tablets T~USP28

Add the following:

~

Isosorbide Mononitrate Tablets,

Extended-Release T~USP28

Add the following:

~

Isradipine Capsules T~USP28

Add the following:

~

Metformin Hydrochloride Tablets T~USP28

Add the following:

&Metolazone Tablets T, LR&2S (USP27)

Add the following:

~

Misoprostol Tablets T~USP28

Add the following:

&Naproxen Delayed-Release Tablets W&1S (USP28)

Add the following:

~

Norgestimate and Ethinyl Estradiol

Tablets W~USP28

Add the following:

~

Oxaprozin Tablets T, LR~USP28

Add the following:

&Paroxetine Tablets W&2S (USP27)

Container Specifications for Capsules and Tablets (Continued)

Monograph Title
Container

Specification

Add the following:

&Pygeum Capsules T&1S (USP28)

Add the following:

~

Quinapril Tablets W~USP28

Add the following:

&Stavudine Capsules T&1S (USP28)

Add the following:

&Tolcapone Tablets T&1S (USP28)

Add the following:

~

Valsartan and Hydrochlorothiazide

Tablets W~USP28

BRIEFING

Description and Relative Solubility of USP and NF Articles,
USP 27 page 2747, page 3166 of the First Supplement, page 5310
of PF 23(6) [Nov.–Dec. 1997], page 7017 of PF 24(5) [Sept.–Oct.
1998], page 8282 of PF 25(3) [May–June 1999], page 8589 of PF
25(4) [July–Aug. 1999], page 8917 of PF 25(5) [Sept.–Oct. 1999],
page 9254 of PF 25(6) [Nov.–Dec. 1999], page 837 of PF 26(3)
[May–June 2000], page 1135 of PF 26(4) [July–Aug. 2000], page
1385 of PF 26(5) [Sept.–Oct. 2000], page 1907 of PF 27(1) [Jan.–
Feb. 2001], page 2281 of PF 27(2) [Mar.–Apr. 2001], page 2839 of
PF 27(4) [July–Aug. 2001], page 3374 of PF 27(6) [Nov.–Dec.
2001], page 554 of PF 28(2) [Mar.–Apr. 2002], page 1236 of PF
28(4) [July–Aug. 2002], page 1542 of PF 28(5) [Sept.–Oct. 2002],
page 1953 of PF 28(6) [Nov.–Dec. 2002], page 266 of PF 29(1)
[Jan.–Feb. 2003], page 509 of PF 29(2) [Mar.–Apr. 2003], page
812 of PF 29(3) [May–June 2003], page 1262 of PF 29(4)
[July–Aug. 2003], page 1684 of PF 29(5) [Sept.–Oct. 2003], page
2057 of PF 29(6) [Nov.–Dec. 2003], page 317 of PF 30(1) [Jan.–
Feb. 2004]; page 650 of PF 30(2) [Mar.–Apr. 2004]; and page
1050 of PF 30(3) [May–June 2004].

(HDQ) RTS—39281-1; 40316-8; 40414-2; 40507-1; 40645-
3; 40682-1; 40866-1; 41050-1; 41110-1; 41222-1; 41223-1;
41282-1; 41289-1; 41289-3

Change to read:
Ammonio Methacrylate Copolymer: Colorless, clear to

white-opaque granules or a white powder, both with a faint
amine-like odor. Soluble to freely soluble in methanol, in alcohol,
and in isopropyl alcohol, each of which contains small amounts of
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water; soluble to freely soluble in acetone, in ethyl acetate, and in
methylene chloride. The solutions are clear to slightly cloudy. In-
soluble in petroleum ether and in water. NF category: Coating
agent;

&tablet binder; polymer membrane.&1S (USP28)

Add the following:

&Fenbendazole: White to off-white powder. Practi-

cally insoluble in water; very slightly soluble in methanol;

sparingly soluble in dimethylformamide.&1S (USP28)

Add the following:

&Fluticasone Propionate (micronized): Fine, white

powder.&1S (USP28)

Add the following:

&Fluvastatin Sodium: White to pale yellow, brown-

ish pale yellow, or reddish pale yellow hygroscopic powder.

Soluble in alcohol, in methanol, and in water.&1S (USP28)

Add the following:

&Fluvoxamine Maleate: White to off-white crystal-

line powder. Freely soluble in alcohol and in chloroform;

sparingly soluble in water; and practically insoluble in di-

ethyl ether.&1S (USP28)

Add the following:

&Gonadorelin Acetate: White to slightly yellowish

powder. Soluble in water; sparingly soluble in meth-

anol.&1S (USP28)

Add the following:

&Mefloquine Hydrochloride: White or slightly yel-

low, crystalline powder. It exhibits polymorphism. Freely

soluble in methanol; soluble in alcohol; very slightly soluble

in water.&1S (USP28)

Change to read:

Methacrylic Acid Copolymer: White powder having a faint,
characteristic odor. The polymer is insoluble in water, in diluted
acids, in simulated gastric fluid TS, and in buffer solutions of up
to pH 5; soluble in diluted alkali, in simulated intestinal fluid TS,

and in buffer solutions of pH 7 and above. The solubility between
pH 5.5 and pH 7 depends on the content of methacrylic acid units
in the copolymer. The polymer is soluble to freely soluble in
methanol, in alcohol, in isopropyl alcohol, and in acetone, each
of which contains not less than 3% of water.

&NF category: Coating agent.&1S (USP28)

Add the following:

&Polydecene: Clear, colorless, odorless, and taste-

less liquid. Very slightly soluble in water. NF cate-

gory: Emollient; ointment base; solvent; vehicle (oleagi-

nous).&1S (USP28)

Delete the following:

&Titanium Dioxide: White, odorless, tasteless powder. Its 1
in 10 suspension in water is neutral to litmus. Insoluble in water, in
hydrochloric acid, in nitric acid, and in 2N sulfuric acid. Dissolves
in hydrofluoric acid and in hot sulfuric acid. Is rendered soluble by
fusion with potassium bisulfate or with alkali carbonates or hy-
drox-ides. NF category: Coating agent.&1S (USP28)

Add the following:

&Titanium Dioxide [Nomenclature title to come]: White

to slightly colored powder. Its 1 in 10 suspension in water is

neutral to litmus. Insoluble in water, in hydrochloric acid, in

nitric acid, and in 2N sulfuric acid. Dissolves in hydrofluor-

ic acid and in hot sulfuric acid. Is rendered soluble by fusion

with potassium bisulfate or with alkali carbonates or hy-

droxides.&1S (USP28)

Add the following:

&Titanium Dioxide: White to slightly colored powder.

Its 1 in 10 suspension in water is neutral to litmus. Insoluble

in water, in hydrochloric acid, in nitric acid, in 2N sulfuric

acid, in dehydrated alcohol, and in ether. Dissolves in hy-

drofluoric acid and in hot sulfuric acid. Is rendered soluble

by fusion with potassium bisulfate or with alkali carbonates

or hydroxides. NF category: Coating agent.&1S (USP28)

Add the following:

&Topiramate: White to off-white powder. Freely solu-

ble in dichloromethane.&1S (USP28)
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Items from Earlier Numbers of PF that Have Not Yet
Appeared in a Supplement, and are Therefore Candidates
for Subsequent Supplements.

GENERAL NOTICES AND REQUIREMENTS

Significant Figures and Tolerances—See PF Vol. 30 No. 2, page
424.

General Chapters—See PF Vol. 30 No. 2, page 424.
Tests and Assays—See PF Vol. 30 No. 3, page 795.
Preservation, Packaging, Storage, and Labeling—See PF Vol. 30

No. 3, page 798.

USP MONOGRAPHS

Acepromazine Maleate—See PF Vol. 29 No. 6, page 1832.
Acetaminophen Oral Solution—See PF Vol. 30 No. 1, page 40.
Acetaminophen Oral Suspension—See PF Vol. 30 No. 1, page 40.
Acetaminophen and Aspirin Tablets—See PF Vol. 30 No. 1, page

41.
Capsules Containing at Least Three of the Following—Aceta-

minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 43.

Oral Powder Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Oral Solution Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Tablets Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Phenylpropanolamine—See PF Vol. 30 No. 1,
page 42.

Tablets Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Acetaminophen and Codeine Phosphate Capsules—See PF Vol. 30
No. 1, page 45.

Acetaminophen and Codeine Phosphate Oral Solution—See PF
Vol. 30 No. 1, page 46.

Acetaminophen and Codeine Phosphate Oral Suspension—See PF
Vol. 30 No. 1, page 46.

Acetaminophen, Dextromethorphan Hydrobromide, Doxylamine
Succinate, and Pseudoephedrine Hydrochloride Oral Solu-
tion—See PF Vol. 30 No. 1, page 46.

Acetaminophen and Diphenhydramine Citrate Tablets—See PF
Vol. 30 No. 1, page 47.

Acetaminophen, Diphenhydramine Hydrochloride, and Pseudo-
ephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,
page 47.

Acetaminophen and Pseudoephedrine Hydrochloride Tablets—
See PF Vol. 30 No. 1, page 48.

Acetazolamide—See PF Vol. 27 No. 3, page 2500.
Acetazolamide for Injection—See PF Vol. 27 No. 3, page 2500.
Acetazolamide Tablets—See PF Vol. 27 No. 3, page 2501.
Glacial Acetic Acid—See PF Vol. 27 No. 3, page 2501.
Acetic Acid Irrigation—See PF Vol. 27 No. 3, page 2501.
Acetic Acid Otic Solution—See PF Vol. 27 No. 3, page 2501.
Acetohexamide Tablets—See PF Vol. 27 No. 3, page 2501.
Acetohydroxamic Acid Tablets—See PF Vol. 30 No. 1, page 49.
Acyclovir—See PF Vol. 30 No. 3, page 802.
Acyclovir Capsules—See PF Vol. 30 No. 2, page 432.
Acyclovir for Injection—See PF Vol. 30 No. 2, page 433.
Acyclovir Ointment—See PF Vol. 30 No. 2, page 434.
Acyclovir Oral Suspension—See PF Vol. 30 No. 2, page 435.
Acyclovir Tablets—See PF Vol. 30 No. 2, page 436.
Adenosine—See PF Vol. 29 No. 6, page 1834.
Medical Air—See PF Vol. 28 No. 4, page 1065.
Albendazole Oral Suspension—See PF Vol. 29 No. 4, page 991.
Albumin Human—See PF Vol. 29 No. 4, page 992.

Albuterol—See PF Vol. 27 No. 3, page 2505.
Albuterol Sulfate—See PF Vol. 27 No. 3, page 2506.
Albuterol Tablets—See PF Vol. 30 No. 1, page 50.
Alendronate Sodium—See PF Vol. 30 No. 2, page 437.
Alendronate Sodium Tablets—See PF Vol. 28 No. 3, page 740.
Alendronic Acid Tablets—See PF Vol. 30 No. 3, page 804.
Alfentanil Hydrochloride—See PF Vol. 29 No. 6, page 1834.
Allopurinol—See PF Vol. 28 No. 5, page 1386.
Alprazolam Tablets—See PF Vol. 30 No. 1, page 51.
Alprostadil—See PF Vol. 29 No. 5, page 1412.
Alteplase—See PF Vol. 29 No. 6, page 1835.
Altretamine—See PF Vol. 27 No. 3, page 2514.
Altretamine Capsules—See PF Vol. 27 No. 3, page 2514.
Potassium Alum—See PF Vol. 27 No. 3, page 2515.
Alumina and Magnesia Oral Suspension—See PF Vol. 27 No. 3,

page 2515.
Alumina and Magnesia Tablets—See PF Vol. 27 No. 3, page 2515.
Alumina, Magnesia, and Calcium Carbonate Oral Suspension—

See PF Vol. 27 No. 6, page 3241.
Alumina, Magnesia, and Calcium Carbonate Tablets—See PF Vol.

29 No. 6, page 1835.
Alumina, Magnesia, and Calcium Carbonate Chewable Tablets—

See PF Vol. 29 No. 6, page 1836.
Alumina, Magnesia, Calcium Carbonate, and Simethicone

Tablets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Chew-

able Tablets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, and Simethicone Tablets—See PF Vol. 29 No.

6, page 1841.
Alumina, Magnesia, and Simethicone Chewable Tablets—See PF

Vol. 29 No. 6, page 1842.
Amantadine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

51.
Amifostine—See PF Vol. 30 No. 1, page 52.
Aminocaproic Acid—See PF Vol. 29 No. 5, page 1414.
Aminopentamide Sulfate—See PF Vol. 29 No. 6, page 1844.
Aminophylline—See PF Vol. 29 No. 5, page 1414.
Aminosalicylate Sodium Tablets—See PF Vol. 30 No. 1, page 53.
Amitriptyline Hydrochloride—See PF Vol. 29 No. 6, page 1844.
Ammonium Chloride—See PF Vol. 29 No. 5, page 1415.
Ferric Ammonium Citrate for Oral Solution—See PF Vol. 29 No.

6, page 1845.
Ammonium Molybdate—See PF Vol. 29 No. 5, page 1416.
Amobarbital Sodium—See PF Vol. 29 No. 6, page 1845.
Amoxicillin Tablets—See PF Vol. 29 No. 1, page 48.
Amoxicillin and Clavulanate Potassium for Oral Suspension—See

PF Vol. 30 No. 1, page 53.
Amoxicillin and Clavulanate Potassium Tablets—See PF Vol. 29

No. 3, page 605.
Amphetamine Sulfate—See PF Vol. 30 No. 3, page 807.
Amphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page 54.
Amphotericin B Lotion—See PF Vol. 30 No. 2, page 444.
Amphotericin B Topical Emulsion—See PF Vol. 30 No. 2, page

445.
Ampicillin—See PF Vol. 28 No. 6, page 1766.
Ampicillin Capsules—See PF Vol. 30 No. 1, page 55.
Ampicillin Tablets—See PF Vol. 30 No. 1, page 56.
Anecortave Acetate—See PF Vol. 30 No. 2, page 445.
Anecortave Acetate Injectable Suspension—See PF Vol. 30 No. 2,

page 447.
Anileridine—See PF Vol. 29 No. 6, page 1846.
Antithrombin III Human—See PF Vol. 30 No. 1, page 56.
Arginine Hydrochloride—See PF Vol. 30 No. 2, page 449.
Ascorbic Acid Tablets—See PF Vol. 30 No. 1, page 60.
L-Asparagine—See PF Vol. 29 No. 3, page 687.
Aspirin, Caffeine, and Dihydrocodeine Bitartrate Capsules—See

PF Vol. 30 No. 1, page 60.
Atenolol—See PF Vol. 29 No. 5, page 1416.
Atenolol Tablets—See PF Vol. 29 No. 1, page 49.
Atovaquone Oral Suspension—See PF Vol. 30 No. 2, page 449.
Atracurium Besylate—See PF Vol. 29 No. 6, page 1846.
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Atracurium Besylate Injection—See PF Vol. 30 No. 3, page 808.
Atropine Sulfate—See PF Vol. 29 No. 6, page 1847.
Aurothioglucose—See PF Vol. 29 No. 6, page 1847.
Azaperone—See PF Vol. 29 No. 6, page 1847.
Azithromycin—See PF Vol. 30 No. 2, page 450.
Azithromycin Capsules—See PF Vol. 27 No. 6, page 3394.
Aztreonam—See PF Vol. 30 No. 1, page 61.
Baclofen—See PF Vol. 29 No. 6, page 1848.
Baclofen Tablets—See PF Vol. 30 No. 1, page 61.
BCG Live—See PF Vol. 30 No. 2, page 452.
Benazepril Hydrochloride—See PF Vol. 29 No. 5, page 1422.
Benazepril Hydrochloride Tablets—See PF Vol. 29 No. 3, page

606.
Benzocaine—See PF Vol. 30 No. 3, page 809.
Benzoyl Peroxide Gel—See PF Vol. 30 No. 2, page 455.
Benzoyl Peroxide Lotion—See PF Vol. 30 No. 2, page 456.
Benzoyl Peroxide Topical Emulsion—See PF Vol. 30 No. 2, page

456.
Benztropine Mesylate—See PF Vol. 29 No. 6, page 1848.
Benzyl Benzoate Lotion—See PF Vol. 30 No. 2, page 457.
Benzyl Benzoate Topical Emulsion—See PF Vol. 30 No. 2, page

457.
Betahistine Hydrochloride—See PF Vol. 29 No. 4, page 1008.
Betamethasone—See PF Vol. 29 No. 5, page 1427.
Betamethasone Oral Solution—See PF Vol. 30 No. 2, page 460.
Betamethasone Syrup—See PF Vol. 30 No. 2, page 460.
Betamethasone Tablets—See PF Vol. 30 No. 1, page 62.
Betamethasone Acetate—See PF Vol. 29 No. 5, page 1427.
Betamethasone Benzoate—See PF Vol. 29 No. 5, page 1427.
Betamethasone Benzoate Gel—See PF Vol. 29 No. 5, page 1428.
Betamethasone Dipropionate—See PF Vol. 29 No. 5, page 1428.
Betamethasone Dipropionate Cream—See PF Vol. 29 No. 5, page

1429.
Betamethasone Dipropionate Lotion—See PF Vol. 30 No. 2, page

458.
Betamethasone Dipropionate Ointment—See PF Vol. 29 No. 5,

page 1430.
Betamethasone Dipropionate Topical Aerosol—See PF Vol. 29

No. 5, page 1428.
Betamethasone Dipropionate Topical Emulsion—See PF Vol. 30

No. 2, page 459.
Betamethasone Valerate Lotion—See PF Vol. 30 No. 2, page 461.
Betamethasone Valerate Topical Emulsion—See PF Vol. 30 No. 2,

page 461.
Bethanechol Chloride—See PF Vol. 29 No. 6, page 1848.
Bethanechol Chloride Tablets—See PF Vol. 29 No. 1, page 54.
Biological Indicators for Moist Heat, Dry Heat, and Gaseous

Modes of Sterilization, Metal or Plastic Carriers—See PF
Vol. 30 No. 1, page 63.

Biological Indicators for Moist Heat, Dry Heat, and Gaseous
Modes of Sterilization, Liquid Spore Suspensions—See PF
Vol. 30 No. 1, page 66.

Biperiden—See PF Vol. 29 No. 6, page 1851.
Bismuth Subsalicylate Oral Suspension—See PF Vol. 28 No. 2,

page 627.
Bismuth Subsalicylate Tablets—See PF Vol. 28 No. 5, page 1603.
Red Blood Cells—See PF Vol. 30 No. 1, page 69.
Whole Blood—See PF Vol. 30 No. 1, page 76.
Bretylium Tosylate—See PF Vol. 29 No. 5, page 1431.
Bromodiphenhydramine Hydrochloride and Codeine Phosphate

Syrup—See PF Vol. 27 No. 5, page 2980.
Brompheniramine Maleate—See PF Vol. 29 No. 5, page 1431.
Brompheniramine Maleate and Pseudoephedrine Sulfate Oral

Solution—See PF Vol. 30 No. 1, page 79.
Brompheniramine Maleate and Pseudoephedrine Sulfate Syrup—

See PF Vol. 30 No. 1, page 80.
Bumetanide—See PF Vol. 29 No. 5, page 1432.
Bupivacaine Hydrochloride—See PF Vol. 29 No. 5, page 1432.
Bupropion Hydrochloride Extended-Release Tablets—See PF Vol.

30 No. 3, page 810.

Butalbital, Acetaminophen, and Caffeine Tablets—See PF Vol. 30
No. 1, page 80.

Butorphanol Tartrate—See PF Vol. 29 No. 6, page 1851.
Caffeine—See PF Vol. 29 No. 6, page 1852.
Caffeine Injection—See PF Vol. 30 No. 2, page 462.
Caffeine Oral Solution—See PF Vol. 30 No. 2, page 464.
Calamine Lotion—See PF Vol. 30 No. 2, page 466.
Phenolated Calamine Lotion—See PF Vol. 30 No. 2, page 466.
Calamine Topical Suspension—See PF Vol. 30 No. 2, page 467.
Phenolated Calamine Topical Suspension—See PF Vol. 30 No. 2,

page 467.
Calcitriol—See PF Vol. 29 No. 5, page 1433.
Calcitriol Injection—See PF Vol. 29 No. 5, page 1434.
Calcium Carbonate and Magnesia Tablets—See PF Vol. 29 No. 6,

page 1852.
Calcium Carbonate and Magnesia Chewable Tablets—See PF Vol.

29 No. 6, page 1852.
Calcium Carbonate, Magnesia, and Simethicone Tablets—See PF

Vol. 29 No. 6, page 1853.
Calcium Carbonate, Magnesia, and Simethicone Chewable Tab-

lets—See PF Vol. 29 No. 6, page 1854.
Calcium Chloride—See PF Vol. 29 No. 5, page 1436.
Calcium Lactate Tablets—See PF Vol. 30 No. 1, page 81.
Calcium Pantothenate Tablets—See PF Vol. 30 No. 1, page 81.
Dibasic Calcium Phosphate—See PF Vol. 22 No. 6, page 3029.
Anhydrous Dibasic Calcium Phosphate—See PF Vol. 22 No. 6,

page 2011.
Carbamazepine Oral Suspension—See PF Vol. 29 No. 6, page

1857.
Carbidopa—See PF Vol. 30 No. 3, page 811.
Methionine C 11 Injection—See PF Vol. 30 No. 3, page 811.
Carboprost Tromethamine—See PF Vol. 30 No. 1, page 82.
Carboxymethylcellulose Sodium Suspension—See PF Vol. 30 No.

3, page 812.
Cefaclor Capsules—See PF Vol. 29 No. 1, page 56.
Cefaclor Tablets—See PF Vol. 29 No. 6, page 1858.
Cefadroxil—See PF Vol. 29 No. 5, page 1436.
Cefazolin Ophthalmic Solution—See PF Vol. 28 No. 2, page 261.
Cefepime Hydrochloride—See PF Vol. 29 No. 5, page 1437.
Cefixime—See PF Vol. 29 No. 3, page 616.
Cefpodoxime Proxetil—See PF Vol. 30 No. 1, page 82.
Cefprozil for Oral Suspension—See PF Vol. 30 No. 1, page 83.
Cefuroxime Axetil for Oral Suspension—See PF Vol. 29 No. 5,

page 1438.
Cephapirin Benzathine—See PF Vol. 30 No. 2, page 468.
Cephapirin Benzathine Intramammary Infusion—See PF Vol. 30

No. 2, page 470.
Cephapirin for Injection—See PF Vol. 30 No. 2, page 470.
Cephapirin Sodium—See PF Vol. 30 No. 2, page 471.
Cephapirin Sodium Intramammary Infusion—See PF Vol. 30 No.

2, page 472.
Chlordiazepoxide Hydrochloride—See PF Vol. 29 No. 6, page

1859.
Chlordiazepoxide Hydrochloride and Clidinium Bromide Cap-

sules—See PF Vol. 30 No. 1, page 83.
Chloroprocaine Hydrochloride—See PF Vol. 29 No. 5, page 1438.
Chloroquine—See PF Vol. 29 No. 6, page 1859.
Chlorothiazide—See PF Vol. 29 No. 5, page 1439.
Chlorothiazide Oral Suspension—See PF Vol. 29 No. 6, page

1860.
Chlorpheniramine Maleate—See PF Vol. 29 No. 5, page 1439.
Chlorpheniramine Maleate and Pseudoephedrine Hydrochloride

Oral Solution—See PF Vol. 30 No. 1, page 84.
Chlorpromazine Hydrochloride—See PF Vol. 29 No. 6, page 1860.
Chromic Chloride—See PF Vol. 29 No. 5, page 1440.
Ciclopirox—See PF Vol. 29 No. 2, page 393.
Ciclopirox Olamine—See PF Vol. 30 No. 3, page 813.
Cimetidine—See PF Vol. 29 No. 5, page 1440.
Cimetidine Tablets—See PF Vol. 28 No. 1, page 52.
Ciprofloxacin—See PF Vol. 29 No. 6, page 1860.
Ciprofloxacin Hydrochloride—See PF Vol. 29 No. 6, page 1861.
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Ciprofloxacin Injection—See PF Vol. 30 No. 3, page 813.
Clarithromycin Extended-Release Tablets—See PF Vol. 29 No. 6,

page 1861.
Clarithromycin for Oral Suspension—See PF Vol. 30 No. 1, page

84.
Clindamycin Phosphate—See PF Vol. 29 No. 1, page 57.
Clonidine—See PF Vol. 29 No. 1, page 58.
Clonidine Hydrochloride—See PF Vol. 29 No. 5, page 1440.
Clonidine Hydrochloride Injection—See PF Vol. 26 No. 2, page

351.
Clonidine Transdermal System—See PF Vol. 30 No. 3, page 814.
Clopidogrel Bisulfate—See PF Vol. 29 No. 5, page 1445.
Clopidogrel Tablets—See PF Vol. 30 No. 3, page 820.
Clotrimazole Lotion—See PF Vol. 30 No. 2, page 473.
Clotrimazole Topical Emulsion—See PF Vol. 30 No. 2, page 474.
Colchicine Tablets—See PF Vol. 30 No. 1, page 91.
Cyanocobalamin Co 57 Capsules—See PF Vol. 29 No. 2, page

397.
Cyanocobalamin Co 57 Oral Solution—See PF Vol. 29 No. 6, page

1862.
Codeine Phosphate—See PF Vol. 29 No. 6, page 1864.
Cortisone Acetate—See PF Vol. 29 No. 5, page 1447.
Cupric Chloride—See PF Vol. 29 No. 6, page 1864.
Cupric Sulfate—See PF Vol. 29 No. 5, page 1447.
Cyanocobalamin—See PF Vol. 29 No. 6, page 1865.
Cyanocobalamin Injection—See PF Vol. 29 No. 6, page 1865.
Cyclandelate—See PF Vol. 29 No. 4, page 1023.
Cyclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 91.
Cyclosporine Capsules—See PF Vol. 27 No. 4, page 2721.
Cyclosporide Oral Solution—See PF Vol. 30 No. 1, page 92.
Deferoxamine Mesylate—See PF Vol. 29 No. 5, page 1448.
Demeclocycline Hydrochloride Tablets—See PF Vol. 30 No. 2,

page 475.
Demeclocycline Oral Suspension—See PF Vol. 30 No. 1, page 92.
Desflurane—See PF Vol. 30 No. 1, page 93.
Deslanoside—See PF Vol. 29 No. 5, page 1448.
Desmopressin Acetate—See PF Vol. 24 No. 2, page 5773.
Desmopressin Injection—See PF Vol. 24 No. 2, page 5778.
Desmopressin Nasal Spray Solution—See PF Vol. 24 No. 2, page

5779.
Desogestrel—See PF Vol. 28 No. 6, page 1785.
Desogestrel and Ethinyl Estradiol Tablets—See PF Vol. 30 No. 3,

page 823.
Desoxycorticosterone Acetate—See PF Vol. 29 No. 5, page 1456.
Desoxycorticosterone Pivalate—See PF Vol. 29 No. 6, page 1865.
Dexamethasone Acetate—See PF Vol. 29 No. 5, page 1457.
Dexamethasone Oral Solution—See PF Vol. 30 No. 1, page 93.
Dexbrompheniramine Maleate and Pseudoephedrine Sulfate Oral

Solution—See PF Vol. 30 No. 1, page 93.
Dextran 1—See PF Vol. 29 No. 6, page 1866.
Dextran 40—See PF Vol. 29 No. 6, page 1866.
Dextran 70—See PF Vol. 29 No. 6, page 1868.
Dextroamphetamine Sulfate—See PF Vol. 30 No. 3, page 831.
Dextroamphetamine Sulfate Capsules—See PF Vol. 30 No. 1, page

94.
Dextroamphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page

94.
Dextromethorphan Hydrobromide Oral Solution—See PF Vol. 30

No. 1, page 95.
Dextromethorphan Hydrobromide Syrup—See PF Vol. 30 No. 1,

page 95.
Dextrose—See PF Vol. 29 No. 5, page 1457.
Diatrizoate Meglumine—See PF Vol. 30 No. 3, page 832.
Diatrizoate Sodium—See PF Vol. 29 No. 6, page 1868.
Diatrizoic Acid—See PF Vol. 29 No. 6, page 1869.
Diazepam—See PF Vol. 30 No. 1, page 96.
Diazoxide—See PF Vol. 29 No. 5, page 1458.
Diazoxide Oral Suspension—See PF Vol. 29 No. 6, page 1870.
Dibucaine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Diclofenac Sodium Extended-Release Tablets—See PF Vol. 30

No. 2, page 476.

Dicyclomine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Dicyclomine Hydrochloride Capsules—See PF Vol. 30 No. 3, page

832.
Dicyclomine Hydrochloride Injection—See PF Vol. 29 No. 5, page

1460.
Dicyclomine Hydrochloride Oral Solution—See PF Vol. 29 No. 5,

page 1461.
Dicyclomine Hydrochloride Syrup—See PF Vol. 29 No. 5, page

1462.
Dicyclomine Hydrochloride Tablets—See PF Vol. 30 No. 3, page

834.
Diethylcarbamazine Citrate Tablets—See PF Vol. 30 No. 1, page

97.
Diethylstilbestrol—See PF Vol. 29 No. 5, page 1463.
Diethylstilbestrol Diphosphate Tablets—See PF Vol. 23 No. 1,

page 3385.
Dihydroergotamine Mesylate—See PF Vol. 29 No. 6, page 1870.
Dihydrotachysterol Oral Solution—See PF Vol. 29 No. 6, page

1873.
Dihydroxyaluminum Sodium Carbonate Tablets—See PF Vol. 29

No. 6, page 1873.
Dihydroxyaluminum Sodium Carbonate Chewable Tablets—See

PF Vol. 29 No. 6, page 1873.
Diltiazem Hydrochloride Extended-Release Capsules—See PF

Vol. 30 No. 2, page 478.
Dimenhydrinate—See PF Vol. 29 No. 5, page 1466.
Dimercaprol—See PF Vol. 29 No. 5, page 1466.
Diphenhydramine Hydrochloride—See PF Vol. 29 No. 5, page

1466.
Diphenhydramine Hydrochloride Capsules—See PF Vol. 30 No. 1,

page 97.
Diphenhydramine and Pseudoephedrine Capsules—See PF Vol. 30

No. 1, page 98.
Diphenoxylate Hydrochloride and Atropine Sulfate Oral Solu-

tion—See PF Vol. 29 No. 6, page 1874.
Dipyridamole—See PF Vol. 29 No. 5, page 1467.
Divalproex Sodium Delayed-Release Tablets—See PF Vol. 30 No.

3, page 835.
Dobutamine Hydrochloride—See PF Vol. 29 No. 5, page 1467.
Dolasetron Mesylate Injection—See PF Vol. 29 No. 1, page 60.
Dopamine Hydrochloride—See PF Vol. 29 No. 5, page 1469.
Dorzolamide Hydrochloride—See PF Vol. 30 No. 2, page 481.
Doxapram Hydrochloride—See PF Vol. 29 No. 6, page 1874.
Doxazosin Mesylate—See PF Vol. 29 No. 5, page 1470.
Doxazosin Tablets—See PF Vol. 29 No. 1, page 64.
Doxepin Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1875.
Doxycycline Hyclate—See PF Vol. 30 No. 3, page 836.
Droperidol—See PF Vol. 29 No. 6, page 1875.
Dyphylline—See PF Vol. 29 No. 5, page 1473.
Dyphylline and Guaifenesin Tablets—See PF Vol. 30 No. 1, page

100.
Edetate Calcium Disodium—See PF Vol. 29 No. 5, page 1474.
Edetate Disodium—See PF Vol. 29 No. 5, page 1474.
Edrophonium Chloride—See PF Vol. 29 No. 5, page 1475.
Egg Phospholipids—See PF Vol. 29 No. 2, page 401.
Multiple Electrolytes Injection Type 1—See PF Vol. 30 No. 3,

page 836.
Multiple Electrolytes Injection Type 2—See PF Vol. 30 No. 3,

page 838.
Multiple Electrolytes and Dextrose Injection Type 1—See PF Vol.

30 No. 3, page 838.
Multiple Electrolytes and Dextrose Injection Type 2—See PF Vol.

30 No. 3, page 838.
Multiple Electrolytes and Dextrose Injection Type 3—See PF Vol.

30 No. 3, page 839.
Emetine Hydrochloride—See PF Vol. 29 No. 6, page 1875.
Enalapril Maleate—See PF Vol. 29 No. 5, page 1475.
Enoxaparin Sodium—See PF Vol. 29 No. 6, page 1876.
Enoxaparin Sodium Injection—See PF Vol. 29 No. 6, page 1882.
Ephedrine—See PF Vol. 30 No. 3, page 839.
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Ephedrine Hydrochloride—See PF Vol. 30 No. 3, page 839.
Ephedrine Sulfate—See PF Vol. 30 No. 3, page 840.
Ephedrine Sulfate Oral Solution—See PF Vol. 30 No. 2, page 482.
Ephedrine Sulfate Syrup—See PF Vol. 30 No. 1, page 101.
Epinephrine—See PF Vol. 29 No. 5, page 1476.
Ergoloid Mesylates Oral Solution—See PF Vol. 29 No. 6, page

1884.
Ergoloid Mesylates Tablets—See PF Vol. 29 No. 5, page 1477.
Ergonovine Maleate—See PF Vol. 29 No. 5, page 1478.
Ergotamine Tartrate—See PF Vol. 29 No. 6, page 1884.
Estradiol—See PF Vol. 29 No. 5, page 1478.
Estradiol Transdermal System—See PF Vol. 25 No. 6, page 9080.
Conjugated Estrogens—See PF Vol. 30 No. 3, page 840.
Conjugated Estrogens Tablets—See PF Vol. 30 No. 1, page 101.
Estrone—See PF Vol. 29 No. 5, page 1479.
Ethacrynic Acid—See PF Vol. 29 No. 5, page 1479.
Ethosuximide Capsules—See PF Vol. 30 No. 1, page 102.
Ethotoin—See PF Vol. 29 No. 1, page 66.
Etoposide—See PF Vol. 30 No. 1, page 103.
Etoposide Injection—See PF Vol. 29 No. 6, page 1885.
Felodipine Extended-Release Tablets—See PF Vol. 30 No. 2, page

482.
Fenoldapam Mesylate—See PF Vol. 29 No. 5, page 1479.
Fentanyl Citrate—See PF Vol. 29 No. 6, page 1885.
Ferumoxides Injection—See PF Vol. 28 No. 3, page 758.
Ferumoxsil Oral Suspension—See PF Vol. 29 No. 6, page 1885.
Fexofenadine Hydrochloride—See PF Vol. 30 No. 3, page 841.
Fexofenadine Hydrochloride Capsules—See PF Vol. 30 No. 3,

page 845.
Finasteride Tablets—See PF Vol. 29 No. 2, page 403.
Floxuridine—See PF Vol. 29 No. 6, page 1886.
Fluconazole—See PF Vol. 30 No. 1, page 103.
Flumazenil—See PF Vol. 29 No. 5, page 1480.
Flumazenil Injection—See PF Vol. 29 No. 5, page 1484.
Flunixin Meglumine—See PF Vol. 29 No. 6, page 1886.
Fluorodopa F 18 Injection—See PF Vol. 30 No. 2, page 486.
Fluoxetine Hydrochloride—See PF Vol. 30 No. 3, page 848.
Fluoxetine Capsules—See PF Vol. 30 No. 3, page 849.
Fluoxetine Delayed-Release Capsules—See PF Vol. 30 No. 3,

page 849.
Fluoxetine Oral Solution—See PF Vol. 29 No. 6, page 1886.
Fluoxetine Tablets—See PF Vol. 30 No. 3, page 852.
Fluoxymesterone Tablets—See PF Vol. 30 No. 1, page 105.
Fluphenazine Decanoate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Enanthate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Hydrochloride—See PF Vol. 29 No. 6, page 1888.
Fluphenazine Hydrochloride Elixir—See PF Vol. 29 No. 6, page

1888.
Flurandrenolide Lotion—See PF Vol. 30 No. 2, page 489.
Flurandrenolide Topical Emulsion—See PF Vol. 30 No. 2, page

489.
Flurazepam Hydrochloride—See PF Vol. 30 No. 2, page 490.
Flutamide—See PF Vol. 29 No. 5, page 1488.
Flutamide Capsules—See PF Vol. 29 No. 5, page 1490.
Fluvastatin Capsules—See PF Vol. 25 No. 4, page 8423.
Folic Acid Tablets—See PF Vol. 29 No. 2, page 409.
Fosphenytoin Sodium—See PF Vol. 29 No. 6, page 1888.
Fosphenytoin Sodium Injection—See PF Vol. 29 No. 5, page 1493.
Fructose—See PF Vol. 29 No. 5, page 1496.
Furosemide—See PF Vol. 29 No. 5, page 1497.
Furosemide Oral Solution—See PF Vol. 29 No. 6, page 1889.
Gabapentin—See PF Vol. 29 No. 1, page 72.
Gabapentin Capsules—See PF Vol. 28 No. 2, page 298.
Gadodiamide—See PF Vol. 29 No. 6, page 1889.
Gadoteridol—See PF Vol. 29 No. 6, page 1890.
Gadoversetamide—See PF Vol. 29 No. 5, page 1497.
Gadoversetamide Injection—See PF Vol. 29 No. 2, page 415.
Gallamine Triethiodide—See PF Vol. 29 No. 5, page 1503.
Ganciclovir—See PF Vol. 29 No. 6, page 1890.
Glimepiride—See PF Vol. 29 No. 6, page 1891.
Glucagon—See PF Vol. 29 No. 6, page 1894.

Gluconolactone—See PF Vol. 29 No. 6, page 1895.
Glyburide Tablets—See PF Vol. 29 No. 2, page 418.
Glycerin—See PF Vol. 29 No. 6, page 1895.
Glycerin Injection—See PF Vol. 27 No. 5, page 3143.
Glycopyrrolate—See PF Vol. 29 No. 5, page 1503.
Glycopyrrolate Tablets—See PF Vol. 30 No. 1, page 105.
Gold Sodium Thiomalate—See PF Vol. 29 No. 6, page 1895.
Gonadorelin Hydrochloride—See PF Vol. 29 No. 6, page 1896.
Chorionic Gonadotropin—See PF Vol. 29 No. 6, page 1896.
Chorionic Gonadotropin for Injection—See PF Vol. 29 No. 5, page

1504.
Graftskin—See PF Vol. 30 No. 2, page 490.
Guaifenesin Capsules—See PF Vol. 30 No. 1, page 106.
Guaifenesin Oral Solution—See PF Vol. 30 No. 1, page 107.
Guaifenesin Syrup—See PF Vol. 30 No. 1, page 107.
Guaifenesin Tablets—See PF Vol. 30 No. 1, page 107.
Guaifenesin and Codeine Phosphate Oral Solution—See PF Vol.

30 No. 1, page 108.
Guaifenesin and Codeine Phosphate Syrup—See PF Vol. 30 No. 1,

page 108.
Haloperidol—See PF Vol. 29 No. 6, page 1897.
Haloperidol Oral Solution—See PF Vol. 29 No. 6, page 1897.
Helium—See PF Vol. 30 No. 2, page 502.
Heparin Calcium—See PF Vol. 29 No. 6, page 1898.
Heparin Sodium—See PF Vol. 29 No. 6, page 1898.
Histamine Phosphate—See PF Vol. 29 No. 5, page 1504.
Homosalate—See PF Vol. 30 No. 1, page 108.
Homotropine Hydrobromide—See PF Vol. 30 No. 2, page 502.
Hyaluronidase Injection—See PF Vol. 29 No. 5, page 1505.
Hyaluronidase for Injection—See PF Vol. 29 No. 5, page 1505.
Hydralazine Hydrochloride—See PF Vol. 29 No. 5, page 1505.
0.1 Normal Hydrochloric Acid Intravenous Injection—See PF Vol.

27 No. 5, page 3144.
Hydrocodone Bitartrate and Acetaminophen Tablets—See PF Vol.

30 No. 1, page 109.
Hydrocodone Bitartate and Homatropine Methylbromide

Tablets—See PF Vol. 30 No. 3, page 853.
Hydrocortisone—See PF Vol. 29 No. 5, page 1506.
Hydrocortisone Acetate Lotion—See PF Vol. 30 No. 2, page 504.
Hydrocortisone Acetate Ointment—See PF Vol. 30 No. 2, page

504.
Hydrocortisone Acetate Topical Emulsion—See PF Vol. 30 No. 2,

page 504.
Hydrocortisone Lotion—See PF Vol. 30 No. 2, page 505.
Hydrocortisone Topical Emulsion—See PF Vol. 30 No. 2, page

506.
Hydromorphone Hydrochloride—See PF Vol. 29 No. 6, page

1900.
Hydroxyprogesterone Caproate—See PF Vol. 29 No. 5, page 1506.
Hydroxyurea—See PF Vol. 29 No. 6, page 1900.
Hydroxyurea Capsules—See PF Vol. 29 No. 6, page 1901.
Hydroxyzine Hydrochloride—See PF Vol. 29 No. 6, page 1902.
Hydroxyzine Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1902.
Hydroxyzine Hydrochloride Syrup—See PF Vol. 29 No. 6, page

1903.
Hydroxyzine Hydrochloride Tablets—See PF Vol. 30 No. 2, page

507.
Hydroxyzine Pamoate Oral Suspension—See PF Vol. 29 No. 6,

page 1904.
Hyoscyamine Sulfate—See PF Vol. 29 No. 5, page 1507.
Hyoscyamine Sulfate Elixir—See PF Vol. 30 No. 3, page 857.
Hyoscyamine Sulfate Injection—See PF Vol. 30 No. 3, page 858.
Hyoscyamine Sulfate Oral Solution—See PF Vol. 30 No. 3, page

860.
Hyoscyamine Sulfate Tablets—See PF Vol. 30 No. 3, page 861.
Hypromellose Ophthalmic Solution—See PF Vol. 30 No. 3, page

862.
Ibuprofen Capsules—See PF Vol. 26 No. 2, page 360.
Ibuprofen Oral Suspension—See PF Vol. 30 No. 1, page 110.
Imipramine Hydrochloride—See PF Vol. 29 No. 6, page 1904.
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Inamrinone—See PF Vol. 29 No. 5, page 1507.
Indigotindisulfonate Sodium—See PF Vol. 29 No. 6, page 1905.
Indinavir Sulfate—See PF Vol. 30 No. 3, page 862.
Indinavir Sulfate Capsules—See PF Vol. 30 No. 2, page 508.
Indocyanine Green—See PF Vol. 29 No. 6, page 1905.
Indomethacin Oral Suspension—See PF Vol. 30 No. 1, page 110.
Indomethacin Topical Gel—See PF Vol. 30 No. 3, page 866.
Insulin—See PF Vol. 29 No. 6, page 1906.
Insulin Human—See PF Vol. 29 No. 6, page 1906.
Inulin—See PF Vol. 29 No. 6, page 1906.
Iodipamide—See PF Vol. 29 No. 6, page 1907.
Iodixanol—See PF Vol. 29 No. 6, page 1908.
Iodixanol Injection—See PF Vol. 29 No. 1, page 80.
Iohexol—See PF Vol. 29 No. 6, page 1908.
Iopamidol—See PF Vol. 29 No. 6, page 1909.
Iophendylate—See PF Vol. 29 No. 6, page 1910.
Iothalamic Acid—See PF Vol. 29 No. 6, page 1910.
Ioversol—See PF Vol. 29 No. 6, page 1910.
Ioxaglic Acid—See PF Vol. 29 No. 6, page 1911.
Ioxilan—See PF Vol. 29 No. 6, page 1911.
Ipecac—See PF Vol. 30 No. 3, page 866.
Powdered Ipecac—See PF Vol. 30 No. 3, page 867.
Irbesartan—See PF Vol. 30 No. 1, page 110.
Irbesartan Tablets—See PF Vol. 29 No. 4, page 1035.
Irbesartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No.

4, page 1036.
Isoflurane—See PF Vol. 29 No. 6, page 1912.
Isoniazid—See PF Vol. 29 No. 6, page 1912.
Isoproterenol Hydrochloride—See PF Vol. 29 No. 5, page 1509.
Isoproterenol Hydrochloride Injection—See PF Vol. 30 No. 2,

page 510.
Isosorbide Oral Solution—See PF Vol. 29 No. 6, page 1913.
Isosorbide Dinitrate Sublingual Tablets—See PF Vol. 30 No. 1,

page 113.
Diluted Isosorbide Mononitrate—See PF Vol. 30 No. 3, page 868.
Isosorbide Mononitrate Tablets—See PF Vol. 29 No. 5, page 1513.
Isosorbide Mononitrate Extended-Release Tablets—See PF Vol.

30 No. 3, page 871.
Isradipine Capsules—See PF Vol. 30 No. 2, page 510.
Ivermectin—See PF Vol. 30 No. 3, page 875.
Kanamycin Sulfate Capsules—See PF Vol. 30 No. 1, page 120.
Ketamine Hydrochloride—See PF Vol. 29 No. 6, page 1913.
Ketorolac Tromethamine—See PF Vol. 29 No. 6, page 1915.
Labetalol Hydrochloride—See PF Vol. 29 No. 6, page 1916.
Lamivudine—See PF Vol. 30 No. 3, page 881.
Leuprolide Acetate—See PF Vol. 30 No. 3, page 882.
Leuprolide Acetate Injection—See PF Vol. 25 No. 5, page 8722.
Levocarnitine—See PF Vol. 28 No. 1, page 71.
Levodopa—See PF Vol. 30 No. 3, page 888.
Levodopa Tablets—See PF Vol. 30 No. 3, page 890.
Levorphanol Tartrate—See PF Vol. 29 No. 6, page 1916.
Levothyroxine Sodium Tablets—See PF Vol. 30 No. 1, page 120.
Lidocaine Hydrochloride—See PF Vol. 29 No. 5, page 1525.
Lindane—See PF Vol. 29 No. 3, page 635.
Lindane Cream—See PF Vol. 29 No. 3, page 635.
Lindane Lotion—See PF Vol. 30 No. 2, page 512.
Lindane Topical Emulsion—See PF Vol. 30 No. 2, page 512.
Lindane Shampoo—See PF Vol. 29 No. 3, page 636.
Lipid Injectable Emulsion—See PF Vol. 29 No. 2, page 421.
Lisinopril Tablets—See PF Vol. 30 No. 1, page 121.
Loperamide Hydrochloride Tablets—See PF Vol. 30 No. 1, page

122.
Loratadine—See PF Vol. 30 No. 3, page 891.
Lorazepam—See PF Vol. 29 No. 6, page 1918.
Losartan Potassium—See PF Vol. 30 No. 1, page 125.
Lypressin Nasal Solution—See PF Vol. 30 No. 3, page 893.
Magaldrate and Simethicone Tablets—See PF Vol. 29 No. 6, page

1918.
Magaldrate and Simethicone Chewable Tablets—See PF Vol. 29

No. 6, page 1919.

Magnesium Carbonate, Citric Acid, and Potassium Citrate for Oral
Solution—See PF Vol. 26 No. 4, page 1050.

Magnesium Chloride—See PF Vol. 30 No. 3, page 893.
Magnesium Oxide—See PF Vol. 29 No. 4, page 1047.
Magnesium Sulfate—See PF Vol. 29 No. 6, page 1921.
Malathion Lotion—See PF Vol. 30 No. 2, page 513.
Malathion Topical Emulsion—See PF Vol. 30 No. 2, page 513.
Mangafodipir Trisodium—See PF Vol. 29 No. 6, page 1921.
Manganese Chloride—See PF Vol. 29 No. 5, page 1526.
Manganese Chloride for Oral Solution—See PF Vol. 29 No. 6,

page 1922.
Manganese Sulfate—See PF Vol. 29 No. 6, page 1922.
Mannitol—See PF Vol. 27 No. 5, page 3017.
Mannitol Injection—See PF Vol. 28 No. 1, page 73.
Mebrofenin—See PF Vol. 29 No. 6, page 1923.
Mecamylamine Hydrochloride—See PF Vol. 28 No. 6, page 1817.
Mecamylamine Hydrochloride Tablets—See PF Vol. 28 No. 2,

page 322.
Meclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

127.
Medroxyprogesterone Acetate—See PF Vol. 29 No. 5, page 1526.
Mefloquine Hydrochloride—See PF Vol. 29 No. 5, page 1527.
Megestrol Acetate Oral Suspension—See PF Vol. 29 No. 1, page

80.
Melengestrol Acetate—See PF Vol. 30 No. 3, page 893.
Menadiol Sodium Diphosphate—See PF Vol. 29 No. 5, page 1531.
Menadione—See PF Vol. 29 No. 5, page 1531.
Menotropins—See PF Vol. 29 No. 6, page 1923.
Menotropins for Injection—See PF Vol. 29 No. 5, page 1532.
Meperidine Hydrochloride—See PF Vol. 29 No. 6, page 1924.
Meperidine Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 128.
Meperidine Hydrochloride Syrup—See PF Vol. 30 No. 1, page

129.
Mephobarbital Tablets—See PF Vol. 30 No. 2, page 514.
Mepivacaine Hydrochloride—See PF Vol. 29 No. 5, page 1533.
Meprobamate Oral Suspension—See PF Vol. 29 No. 6, page 1924.
Meprobamate Tablets—See PF Vol. 30 No. 1, page 129.
Mercaptopurine Tablets—See PF Vol. 29 No. 4, page 1049.
Mesalamine Extended-Release Capsules—See PF Vol. 30 No. 3,

page 896.
Mesoridazine Besylate—See PF Vol. 29 No. 6, page 1925.
Mesoridazine Besylate Oral Solution—See PF Vol. 29 No. 6, page

1925.
Metaramenol Bitartrate—See PF Vol. 29 No. 5, page 1533.
Metformin Hydrochloride—See PF Vol. 29 No. 6, page 1925.
Metformin Hydrochloride Tablets—See PF Vol. 30 No. 3, page

897.
Methadone Hydrochloride—See PF Vol. 29 No. 6, page 1929.
Methadone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 130.
Methenamine Elixir—See PF Vol. 29 No. 6, page 1929.
Methenamine Oral Solution—See PF Vol. 29 No. 6, page 1930.
Methenamine Tablets—See PF Vol. 30 No. 1, page 130.
Methenamine Mandelate for Oral Solution—See PF Vol. 29 No. 6,

page 1930.
Methenamine Mandelate for Oral Suspension—See PF Vol. 29 No.

6, page 1930.
Methocarbamol—See PF Vol. 29 No. 6, page 1930.
Methocarbamol Tablets—See PF Vol. 30 No. 1, page 130.
Methohexital—See PF Vol. 29 No. 5, page 1534.
Methotrimeprazine—See PF Vol. 29 No. 6, page 1931.
Methscopolamine Bromide—See PF Vol. 30 No. 3, page 899.
Methylbenzethonium Chloride Lotion—See PF Vol. 30 No. 2,

page 515.
Methylbenzethonium Chloride Topical Emulsion—See PF Vol. 30

No. 2, page 515.
Methylbenzethonium Chloride Topical Powder—See PF Vol. 30

No. 2, page 516.
Methyldopa Oral Suspension—See PF Vol. 29 No. 6, page 1931.
Methyldopate Hydrochloride—See PF Vol. 29 No. 5, page 1534.
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Methylene Blue—See PF Vol. 29 No. 5, page 1534.
Methylergonovine Maleate—See PF Vol. 29 No. 5, page 1535.
Methylphenidate Hydrochloride—See PF Vol. 29 No. 6, page

1932.
Methylphenidate Hydrochloride Tablets—See PF Vol. 30 No. 1,

page 131.
Methylprednisolone Acetate—See PF Vol. 29 No. 5, page 1535.
Metoclopramide Hydrochloride—See PF Vol. 29 No. 5, page

1536.
Metoclopramide Oral Solution—See PF Vol. 29 No. 6, page 1932.
Metolazone Tablets—See PF Vol. 29 No. 6, page 1932.
Metoprolol Tartrate—See PF Vol. 29 No. 5, page 1536.
Metronidazole—See PF Vol. 29 No. 6, page 1933.
Metronidazole Benzoate—See PF Vol. 29 No. 5, page 1537.
Miconazole—See PF Vol. 29 No. 6, page 1934.
Milrinone—See PF Vol. 29 No. 5, page 1538.
Mirtazapine—See PF Vol. 30 No. 3, page 900.
Mirtazapine Tablets—See PF Vol. 30 No. 3, page 902.
Misoprostol—See PF Vol. 26 No. 5, page 1304.
Misoprostol Dispersion—See PF Vol. 28 No. 3, page 772.
Misoprostol Tablets—See PF Vol. 26 No. 5, page 1310.
Morphine Sulfate—See PF Vol. 29 No. 6, page 1934.
Morphine Sulfate Extended-Release Capsules—See PF Vol. 28

No. 6, page 1822.
Nabumetone Tablets—See PF Vol. 29 No. 1, page 82.
Nadolol and Bendroflumethiazide Tablets—See PF Vol. 30 No. 1,

page 132.
Nalidixic Acid—See PF Vol. 30 No. 1, page 132.
Nalidixic Acid Oral Suspension—See PF Vol. 29 No. 6, page

1935.
Nalorphine Hydrochloride—See PF Vol. 29 No. 6, page 1935.
Naloxone Hydrochloride—See PF Vol. 29 No. 6, page 1936.
Nandrolone Decanoate—See PF Vol. 29 No. 5, page 1539.
Naproxen—See PF Vol. 30 No. 3, page 904.
Naproxen Oral Suspension—See PF Vol. 30 No. 1, page 133.
Neomycin Sulfate Oral Solution—See PF Vol. 30 No. 1, page 133.
Neomycin Sulfate and Flurandrenolide Lotion—See PF Vol. 30

No. 2, page 516.
Neomycin Sulfate and Flurandrenolide Topical Emulsion—See PF

Vol. 30 No. 2, page 516.
Neomycin Sulfate and Hydrocortisone Acetate Cream—See PF

Vol. 30 No. 2, page 517.
Neomycin Sulfate and Hydrocortisone Acetate Lotion—See PF

Vol. 30 No. 2, page 517.
Neomycin Sulfate and Hydrocortisone Acetate Ointment—See PF

Vol. 30 No. 2, page 518.
Neomycin Sulfate and Hydrocortisone Acetate Ophthalmic Oint-

ment—See PF Vol. 30 No. 2, page 518.
Neomycin Sulfate and Hydrocortisone Acetate Topical Emul-

sion—See PF Vol. 30 No. 2, page 518.
Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-

sone Acetate Ointment—See PF Vol. 30 No. 2, page 519.
Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-

sone Acetate Ophthalmic Ointment—See PF Vol. 30 No. 2,
page 519.

Neomycin and Polymyxin B Sulfates, Bacitracin Zinc, and Hydro-
cortisone Acetate Ophthalmic Ointment—See PF Vol. 30 No.
2, page 519.

Neomycin and Polymyxin B Sulfates, Gramicidin, and Hydrocor-
tisone Acetate Cream—See PF Vol. 30 No. 2, page 520.

Neomycin and Polymyxin B Sulfates and Hydrocortisone Acetate
Cream—See PF Vol. 30 No. 2, page 520.

Neostigmine Bromide Tablets—See PF Vol. 30 No. 1, page 133.
Neostigmine Methylsulfate—See PF Vol. 29 No. 6, page 1936.
Netilmicin Sulfate—See PF Vol. 30 No. 1, page 134.
Netilmicin Sulfate Injection—See PF Vol. 30 No. 1, page 136.
Nevirapine—See PF Vol. 30 No. 1, page 136.
Niacin—See PF Vol. 29 No. 6, page 1937.
Niacinamide Tablets—See PF Vol. 30 No. 1, page 139.
Nifedipine Extended-Release Tablets—See PF Vol. 29 No. 5, page

1542.

Nitrofurantoin Capsules—See PF Vol. 30 No. 1, page 139.
Nitrofurantoin Oral Suspension—See PF Vol. 30 No. 2, page 520.
Nitrofurazone—See PF Vol. 29 No. 6, page 1938.
Diluted Nitroglycerin—See PF Vol. 29 No. 5, page 1547.
Nitrous Oxide—See PF Vol. 30 No. 2, page 521.
Norepinephrine Bitartrate—See PF Vol. 29 No. 5, page 1547.
Norgestimate—See PF Vol. 29 No. 6, page 1938.
Norgestimate and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 1,

page 87.
Norgestrel and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 5,

page 1547.
Nortriptyline Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1939.
Nystatin—See PF Vol. 30 No. 1, page 141.
Nystatin Cream—See PF Vol. 28 No. 1, page 134.
Nystatin Lotion—See PF Vol. 30 No. 2, page 522.
Nystatin Lozenges—See PF Vol. 28 No. 1, page 135.
Nystatin Ointment—See PF Vol. 28 No. 1, page 136.
Nystatin Topical Emulsion—See PF Vol. 30 No. 2, page 522.
Nystatin Topical Powder—See PF Vol. 28 No. 1, page 136.
Nystatin Oral Suspension—See PF Vol. 28 No. 1, page 136.
Nystatin for Oral Suspension—See PF Vol. 30 No. 1, page 143.
Nystatin Tablets—See PF Vol. 28 No. 1, page 137.
Nystatin and Triamcinolone Acetonide Cream—See PF Vol. 28

No. 1, page 137.
Nystatin and Triamcinolone Acetonide Ointment—See PF Vol. 28

No. 1, page 138.
Octisalate—See PF Vol. 30 No. 3, page 904.
Octocrylene—See PF Vol. 30 No. 3, page 905.
Ofloxacin—See PF Vol. 29 No. 6, page 1940.
Omeprazole—See PF Vol. 30 No. 2, page 522.
Omeprazole Delayed-Release Capsules—See PF Vol. 30 No. 1,

page 143.
Ondansetron Oral Solution—See PF Vol. 30 No. 3, page 905.
Ondansetron Hydrochloride—See PF Vol. 29 No. 6, page 1941.
Opium—See PF Vol. 30 No. 3, page 907.
Orphenadrine Citrate—See PF Vol. 30 No. 2, page 523.
Orphenadrine Citrate Injection—See PF Vol. 30 No. 2, page 524.
Oxandrolone—See PF Vol. 30 No. 1, page 148.
Oxaprozin—See PF Vol. 29 No. 4, page 1059.
Oxaprozin Tablets—See PF Vol. 29 No. 4, page 1061.
Oxybutynin Chloride—See PF Vol. 30 No. 3, page 908.
Oxybutynin Chloride Extended-Release Tablets—See PF Vol. 30

No. 2, page 525.
Oxycodone and Acetaminophen Capsules—See PF Vol. 30 No. 1,

page 151.
Oxycodone and Acetaminophen Tablets—See PF Vol. 30 No. 1,

page 151.
Oxycodone and Aspirin Tablets—See PF Vol. 30 No. 1, page 152.
Oxycodone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 150.
Oxymorphone Hydrochloride—See PF Vol. 29 No. 6, page 1946.
Oxytocin—See PF Vol. 29 No. 6, page 1946.
Oxytocin Injection—See PF Vol. 30 No. 1, page 153.
Water O 15 Injection—See PF Vol. 27 No. 2, page 2182.
Paclitaxel—See PF Vol. 29 No. 6, page 1947.
Padimate O Lotion—See PF Vol. 30 No. 2, page 527.
Padimate O Topical Emulsion—See PF Vol. 30 No. 2, page 527.
Papaverine Hydrochloride—See PF Vol. 29 No. 5, page 1551.
Paricalcitol—See PF Vol. 29 No. 5, page 1552.
Paricalcitol Injection—See PF Vol. 29 No. 5, page 1554.
Paroxetine Hydrochloride—See PF Vol. 30 No. 3, page 911.
Paroxetine Tablets—See PF Vol. 30 No. 3, page 919.
Penicillamine Capsules—See PF Vol. 30 No. 1, page 153.
Penicillin G Potassium for Injection—See PF Vol. 30 No. 1, page

154.
Penicillin G Procaine, Neomycin and Polymyxin B Sulfates, and

Hydrocortisone Acetate Topical Suspension—See PF Vol.
30 No. 2, page 528.

Penicillin G Sodium for Injection—See PF Vol. 30 No. 1, page
154.
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Pentazocine and Acetaminophen Tablets—See PF Vol. 28 No. 6,
page 1838.

Pentobarbital—See PF Vol. 30 No. 1, page 154.
Pentobarbital Sodium—See PF Vol. 30 No. 1, page 157.
Pentoxifylline Extended-Release Tablets—See PF Vol. 29 No. 6,

page 1961.
Perphenazine—See PF Vol. 29 No. 6, page 1963.
Perphenazine Oral Solution—See PF Vol. 29 No. 6, page 1963.
Perphenazine Syrup—See PF Vol. 29 No. 6, page 1963.
Petrolatum—See PF Vol. 28 No. 2, page 569.
White Petrolatum—See PF Vol. 28 No. 2, page 570.
Phenindamine Tartrate—See PF Vol. 25 No. 3, page 8063.
Phenobarbital—See PF Vol. 29 No. 6, page 1964.
Camphorated Phenol Topical Gel—See PF Vol. 29 No. 5, page

1559.
Camphorated Phenol Topical Solution—See PF Vol. 30 No. 3,

page 922.
Phentermine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

159.
Phentermine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

160.
Phentolamine Mesylate—See PF Vol. 29 No. 5, page 1562.
Phenylbutazone Injection—See PF Vol. 29 No. 6, page 1964.
Phenylbutazone Tablets—See PF Vol. 29 No. 5, page 1562.
Phenylephrine Bitartrate—See PF Vol. 30 No. 3, page 923.
Phenylephrine Hydrochloride—See PF Vol. 29 No. 6, page 1964.
Phenylpropanolamine Hydrochloride Capsules—See PF Vol. 30

No. 1, page 161.
Phenylpropanolamine Hydrochloride Oral Solution—See PF Vol.

30 No. 1, page 161.
Phenylpropanolamine Hydrochloride Tablets—See PF Vol. 30 No.

1, page 162.
Phenyltoloxamine Dihydrogen Citrate—See PF Vol. 30 No. 1,

page 162.
Phenytoin Oral Suspension—See PF Vol. 30 No. 2, page 528.
Phenytoin Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Chewable Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Sodium—See PF Vol. 29 No. 6, page 1967.
Physostigmine Salicylate—See PF Vol. 29 No. 6, page 1967.
Pimozide Tablets—See PF Vol. 30 No. 1, page 164.
Pindolol Tablets—See PF Vol. 30 No. 1, page 165.
Piperazine Citrate Tablets—See PF Vol. 30 No. 1, page 165.
Platelets—See PF Vol. 30 No. 1, page 166.
Poloxalene—See PF Vol. 29 No. 2, page 429.
Potassium Chloride—See PF Vol. 29 No. 5, page 1562.
Potassium Iodide Oral Solution—See PF Vol. 29 No. 6, page 1967.
Dibasic Potassium Phosphate—See PF Vol. 29 No. 5, page 1563.
Povidone—See PF Vol. 29 No. 6, page 1968.
Povidone-Iodine—See PF Vol. 29 No. 5, page 1564.
Pralidoxine Chloride—See PF Vol. 29 No. 5, page 1564.
Prednisolone Acetate—See PF Vol. 29 No. 5, page 1564.
Prednisone Oral Solution—See PF Vol. 30 No. 1, page 169.
Prilocaine Hydrochloride—See PF Vol. 29 No. 5, page 1564.
Primidone Oral Suspension—See PF Vol. 29 No. 6, page 1970.
Procainamide Hydrochloride—See PF Vol. 29 No. 5, page 1565.
Procainamide Hydrochloride Extended-Release Tablets—See PF

Vol. 29 No. 1, page 109.
Procaine Hydrochloride—See PF Vol. 29 No. 5, page 1565.
Prochlorperazine Edisylate—See PF Vol. 29 No. 5, page 1565.
Prochlorperazine Oral Solution—See PF Vol. 29 No. 6, page 1970.
Procyclidine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

169.
Progesterone—See PF Vol. 29 No. 5, page 1566.
Promazine Hydrochloride—See PF Vol. 29 No. 5, page 1566.
Promethazine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propantheline Bromide—See PF Vol. 29 No. 2, page 430.
Propantheline Bromide Tablets—See PF Vol. 30 No. 1, page 170.
Propofol—See PF Vol. 29 No. 6, page 1970.
Propoxycaine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propoxyphene Hydrochloride—See PF Vol. 30 No. 3, page 925.

Propoxyphene Hydrochloride and Acetaminophen Tablets—See
PF Vol. 30 No. 1, page 170.

Propoxyphene Napsylate—See PF Vol. 30 No. 3, page 927.
Propoxyphene Napsylate Oral Suspension—See PF Vol. 30 No. 1,

page 171.
Propranolol Hydrochloride—See PF Vol. 29 No. 5, page 1568.
Propyliodone—See PF Vol. 29 No. 6, page 1976.
Pseudoephedrine Hydrochloride Oral Solution—See PF Vol. 30

No. 1, page 171.
Pseudoephedrine Hydrochloride Syrup—See PF Vol. 30 No. 1,

page 172.
Pseudoephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,

page 172.
Pseudoephedrine Hydrochloride, Carbinoxamine Maleate, and

Dextromethorphan Hydrobromide Oral Solution—See PF
Vol. 30 No. 1, page 173.

Psyllium Hemicellulose—See PF Vol. 30 No. 1, page 173.
Pyrantel Pamoate Oral Suspension—See PF Vol. 29 No. 6, page

1977.
Pyridostigmine Bromide—See PF Vol. 29 No. 6, page 1977.
Pyridoxine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

177.
Pyrilamine Maleate Tablets—See PF Vol. 30 No. 1, page 177.
Pyrimethamine Tablets—See PF Vol. 30 No. 3, page 929.
Pyrividium Pamoate Oral Suspension—See PF Vol. 29 No. 6, page

1977.
Quazepam Tablets—See PF Vol. 30 No. 2, page 531.
Quinapril Tablets—See PF Vol. 29 No. 4, page 1071.
Quinidine Gluconate—See PF Vol. 29 No. 5, page 1568.
Ranitidine Oral Solution—See PF Vol. 28 No. 2, page 360.
Ranitidine Hydrochloride—See PF Vol. 29 No. 5, page 1569.
Reserpine—See PF Vol. 29 No. 5, page 1570.
Resorcinol and Sulfur Lotion—See PF Vol. 30 No. 2, page 531.
Resorcinol and Sulfur Topical Suspension—See PF Vol. 30 No. 2,

page 531.
Riboflavin—See PF Vol. 30 No. 3, page 929.
Rifampin and Isoniazid Capsules—See PF Vol. 30 No. 2, page

533.
Rifampin, Isoniazid, and Pyrazinamide Tablets—See PF Vol. 30

No. 2, page 534.
Rifampin, Isoniazid, Pyrazinamide, and Ethambutol Hydro-

chloride Tablets—See PF Vol. 30 No. 2, page 535.
Ritodrine Hydrochloride—See PF Vol. 29 No. 5, page 1570.
Saccharin Sodium Tablets—See PF Vol. 30 No. 2, page 536.
Saquinavir Capsules—See PF Vol. 27 No. 2, page 2197.
Saquinavir Mesylate—See PF Vol. 29 No. 6, page 1978.
Secobarbital Sodium—See PF Vol. 29 No. 6, page 1978.
Selenious Acid—See PF Vol. 29 No. 5, page 1571.
Selenium Sulfide Lotion—See PF Vol. 30 No. 2, page 537.
Selenium Sulfide Topical Suspension—See PF Vol. 30 No. 2, page

537.
Sevoflurane—See PF Vol. 30 No. 1, page 178.
Shark Liver Oil—See PF Vol. 26 No. 6, page 1643.
Sildenafil Citrate—See PF Vol. 24 No. 6, page 7182.
Sildenafil Tablets—See PF Vol. 24 No. 6, page 7184.
Simethicone—See PF Vol. 30 No. 1, page 184.
Simethicone Emulsion—See PF Vol. 30 No. 1, page 184.
Simvastatin Tablets—See PF Vol. 29 No. 2, page 437.
Sodium Acetate—See PF Vol. 29 No. 5, page 1576.
Sodium Bicarbonate—See PF Vol. 29 No. 5, page 1577.
Sodium Chloride—See PF Vol. 28 No. 4, page 1249.
Sodium Citrate and Citric Acid Oral Solution—See PF Vol. 29 No.

6, page 1978.
Sodium Nitrite—See PF Vol. 29 No. 5, page 1577.
Sodium Nitroprusside—See PF Vol. 29 No. 5, page 1578.
Dibasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1578.
Monobasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1579.
Sodium Sulfate—See PF Vol. 29 No. 5, page 1579.
Sodium Thiosulfate—See PF Vol. 29 No. 5, page 1579.
Somatropin—See PF Vol. 29 No. 6, page 1978.
Somatropin for Injection—See PF Vol. 29 No. 6, page 1983.
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Sorbitol Solution—See PF Vol. 30 No. 3, page 929.
Spironolactone—See PF Vol. 29 No. 3, page 668.
Spironolactone Tablets—See PF Vol. 29 No. 4, page 1080.
Spironolactone Oral Suspension—See PF Vol. 30 No. 3, page 929.
Spironolactone and Hydrochlorothiazide Oral Suspension—See

PF Vol. 30 No. 3, page 930.
Stavudine—See PF Vol. 30 No. 3, page 932.
Stavudine Capsules—See PF Vol. 30 No. 3, page 934.
Stavudine for Oral Solution—See PF Vol. 30 No. 3, page 937.
Sterile, Single-Use Plastic Large-Volume Containers for Human

Blood and Blood Components—See PF Vol. 23 No. 5, page
4651.

Succinylcholine Chloride—See PF Vol. 29 No. 6, page 1984.
Succinylcholine Chloride for Injection—See PF Vol. 29 No. 6,

page 1987.
Sufentanil Citrate—See PF Vol. 29 No. 6, page 1988.
Sulfadiazine Sodium—See PF Vol. 29 No. 6, page 1988.
Sulfamethizole Oral Suspension—See PF Vol. 29 No. 6, page

1989.
Sulfamethoxazole—See PF Vol. 29 No. 6, page 1989.
Sulfamethoxazole Oral Suspension—See PF Vol. 29 No. 6, page

1990.
Sulfamethoxazole and Trimethoprim Oral Suspension—See PF

Vol. 29 No. 6, page 1990.
Sulfisoxazole Acetyl Oral Suspension—See PF Vol. 29 No. 6, page

1990.
Sumatriptan—See PF Vol. 30 No. 1, page 184.
Sumatriptan Nasal Spray—See PF Vol. 29 No. 1, page 119.
Sumatriptan Succinate—See PF Vol. 27 No. 5, page 3157.
Terazosin Hydrochloride—See PF Vol. 29 No. 5, page 1580.
Terbutaline Sulfate—See PF Vol. 29 No. 5, page 1585.
Terbutaline Sulfate Inhalation Aerosol—See PF Vol. 26 No. 3,

page 753.
Terbutaline Sulfate Injection—See PF Vol. 26 No. 3, page 756.
Terbutaline Sulfate Tablets—See PF Vol. 30 No. 1, page 188.
Testosterone—See PF Vol. 29 No. 5, page 1585.
Tetracaine Hydrochloride—See PF Vol. 29 No. 5, page 1586.
Theophylline—See PF Vol. 29 No. 5, page 1586.
Theophylline Syrup—See PF Vol. 27 No. 1, page 1819.
Theophylline, Ephedrine Hydrochloride, and Phenobarbital

Tablets—See PF Vol. 30 No. 1, page 189.
Thiabendazole Oral Suspension—See PF Vol. 29 No. 6, page

1990.
Thiabendazole Tablets—See PF Vol. 29 No. 6, page 1991.
Thiabendazole Chewable Tablets—See PF Vol. 29 No. 6, page

1991.
Thiacetarsamide—See PF Vol. 29 No. 1, page 126.
Thiacetarsamide Sodium Injection—See PF Vol. 29 No. 1, page

127.
Thiamine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 190.
Thiopental Sodium—See PF Vol. 29 No. 5, page 1586.
Thioridazine Oral Suspension—See PF Vol. 29 No. 6, page 1992.
Thiothixene Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Thiothixene Hydrochloride Oral Solution—See PF Vol. 29 No. 6,

page 1993.
Tiagabine Hydrochloride—See PF Vol. 29 No. 5, page 1587.
Tiamulin Fumarate—See PF Vol. 30 No. 3, page 938.
Timolol Maleate Tablets—See PF Vol. 30 No. 1, page 191.
Tobramycin Inhalation Solution—See PF Vol. 29 No. 2, page 438.
Tolazoline Hydrochloride—See PF Vol. 29 No. 5, page 1588.
Tolbutamide—See PF Vol. 29 No. 5, page 1588.
Tolcapone—See PF Vol. 30 No. 3, page 939.
Tolcapone Tablets—See PF Vol. 30 No. 3, page 943.
Triamcinolone Acetonide—See PF Vol. 30 No. 3, page 945.
Triamcinolone Acetonide Lotion—See PF Vol. 30 No. 2, page 538.
Triamcinolone Acetonide Topical Emulsion—See PF Vol. 30 No.

2, page 538.
Trichlorfon—See PF Vol. 26 No. 6, page 1576.
Trifluoperazine Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Triflupromazine Hydrochloride—See PF Vol. 29 No. 6, page 1994.

Triflupromazine Oral Suspension—See PF Vol. 29 No. 6, page
1994.

Trimethobenzamide Hydrochloride—See PF Vol. 29 No. 5, page
1589.

Trimethoprim—See PF Vol. 29 No. 6, page 1995.
Trimethoprim Sulfate—See PF Vol. 29 No. 6, page 1995.
Triprolidine and Pseudoephedrine Hydrochlorides Tablets—See

PF Vol. 30 No. 1, page 192.
Trisulfapyrimidines Oral Suspension—See PF Vol. 29 No. 6, page

1996.
Tubocurarine Chloride—See PF Vol. 29 No. 6, page 1996.
Urea—See PF Vol. 29 No. 5, page 1589.
Urea C for Oral Solution—See PF Vol. 29 No. 2, page 441.
Urofollitropin—See PF Vol. 28 No. 6, page 1875.
Urofollitropin for Injection—See PF Vol. 28 No. 6, page 1881.
Urokinase Concentrate—See PF Vol. 24 No. 3, page 6180.
Ursodiol—See PF Vol. 29 No. 1, page 128.
Ursodiol Capsules—See PF Vol. 29 No. 5, page 1589.
Valproic Acid Injection—See PF Vol. 26 No. 4, page 939.
Valrubicin—See PF Vol. 30 No. 3, page 946.
Valsartan—See PF Vol. 29 No. 6, page 1996.
Valsartan Capsules—See PF Vol. 28 No. 2, page 399.
Valsartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No. 6,

page 2000.
Vancomycin Hydrochloride for Oral Solution—See PF Vol. 30 No.

1, page 193.
Vasopressin—See PF Vol. 29 No. 6, page 2004.
Vecuronium Bromide—See PF Vol. 30 No. 1, page 193.
Vecuronium Bromide for Injection—See PF Vol. 25 No. 4, page

8449.
Verapamil Hydrochloride—See PF Vol. 29 No. 5, page 1598.
Verteporfin—See PF Vol. 30 No. 3, page 947.
Vitamin E—See PF Vol. 27 No. 5, page 3159.
Sterile Purified Water—See PF Vol. 30 No. 3, page 947.
White Lotion—See PF Vol. 30 No. 2, page 538.
Small Intestinal Submucosa WoundMatrix—See PF Vol. 30 No. 2,

page 538.
Xylazine—See PF Vol. 29 No. 6, page 2004.
Xylazine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Yohimbine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Zidovudine—See PF Vol. 29 No. 6, page 2006.
Zidovudine Oral Solution—See PF Vol. 29 No. 6, page 2006.
Zileuton—See PF Vol. 30 No. 3, page 948.
Zinc Gluconate—See PF Vol. 29 No. 3, page 683.
Zinc Sulfide Topical Suspension—See PF Vol. 30 No. 2, page 546.

DIETARY SUPPLEMENTS

MONOGRAPHS

Chaste Tree—See PF Vol. 30 No. 2, page 546.
Powdered Chaste Tree Extract—See PF Vol. 29 No. 4, page 1269.
Horse Chestnut—See PF Vol. 30 No. 2, page 550.
Powdered Horse Chestnut Extract—See PF Vol. 30 No. 2, page

550.
Choline Bitartrate—See PF Vol. 30 No. 3, page 950.
Choline Chloride—See PF Vol. 30 No. 3, page 951.
Chondroitin Sulfate Sodium—See PF Vol. 30 No. 1, page 197.
Chondroitin Sulfate Sodium Tablets—See PF Vol. 30 No. 1, page

200.
Red Clover—See PF Vol. 30 No. 2, page 550.
Powdered Red Clover Extract—See PF Vol. 30 No. 2, page 552.
Black Cohosh—See PF Vol. 28 No. 5, page 1455.
Powdered Black Cohosh—See PF Vol. 28 No. 5, page 1460.
Powdered Black Cohosh Extract—See PF Vol. 28 No. 5, page

1461.
Black Cohosh Tablets—See PF Vol. 28 No. 5, page 1462.
Cranberry Liquid Preparation—See PF Vol. 30 No. 3, page 951.
Docosahexaenoic Acid—See PF Vol. 26 No. 6, page 1648.
Docosahexaenoic Acid Capsules—See PF Vol. 26 No. 6, page

1651.

Pharmacopeial Forum
1414 IN-PROCESS REVISION Vol. 30(4) [July–Aug. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Docosahexaenoic Acid Oil—See PF Vol. 26 No. 6, page 1652.
Echinacea angustifolia—See PF Vol. 30 No. 2, page 552.
Powdered Echinacea angustifolia Extract—See PF Vol. 30 No. 2,

page 554.
Echinacea pallida—See PF Vol. 30 No. 2, page 555.
Powdered Echinacea pallida Extract—See PF Vol. 30 No. 2, page

556.
Echinacea purpureaAerial Parts—See PF Vol. 30 No. 2, page 557.
Echinacea purpurea Root—See PF Vol. 30 No. 2, page 561.
Powdered Echinacea purpurea Extract—See PF Vol. 30 No. 2,

page 561.
Eleuthero—See PF Vol. 26 No. 6, page 1596.
Fish Oil Rich in Omega-3 Acids—See PF Vol. 29 No. 4, page

1272.
Fish Oil Rich in Omega-3 Acids Capsules—See PF Vol. 29 No. 4,

page 1278.
Ginger Capsules—See PF Vol. 28 No. 3, page 814.
Powdered Ginkgo Extract—See PF Vol. 27 No. 2, page 2233.
Ginkgo Capsules—See PF Vol. 27 No. 2, page 2238.
Ginkgo Tablets—See PF Vol. 27 No. 2, page 2240.
American Ginseng—See PF Vol. 30 No. 2, page 563.
American Ginseng Capsules—See PF Vol. 30 No. 2, page 565.
American Ginseng Tablets—See PF Vol. 30 No. 2, page 567.
Powdered American Ginseng—See PF Vol. 30 No. 2, page 564.
Powdered American Ginseng Extract—See PF Vol. 30 No. 2, page

564.
Asian Ginseng—See PF Vol. 30 No. 2, page 569.
Asian Ginseng Capsules—See PF Vol. 30 No. 2, page 571.
Asian Ginseng Tablets—See PF Vol. 30 No. 2, page 573.
Powdered Asian Ginseng—See PF Vol. 30 No. 2, page 570.
Powdered Asian Ginseng Extract—See PF Vol. 30 No. 2, page

570.
Glucosamine and Chondroitin Sulfate Sodium Tablets—See PF

Vol. 30 No. 1, page 201.
Goldenseal—See PF Vol. 30 No. 3, page 952.
Powdered Goldenseal—See PF Vol. 30 No. 3, page 953.
Powdered Goldenseal Extract—See PF Vol. 30 No. 3, page 954.
Licorice—See PF Vol. 26 No. 5, page 1363.
Powdered Licorice Extract—See PF Vol. 30 No. 2, page 574.
Lutein—See PF Vol. 29 No. 2, page 470.
Lutein Preparation—See PF Vol. 29 No. 2, page 472.
Lycopene—See PF Vol. 30 No. 2, page 574.
Lycopene Preparation—See PF Vol. 30 No. 2, page 576.
Lycopene Tomato Extract—See PF Vol. 30 No. 2, page 578.
Milk Thistle Capsules—See PF Vol. 29 No. 2, page 479.
Minerals Capsules—See PF Vol. 28 No. 5, page 1543.
Minerals Tablets—See PF Vol. 28 No. 5, page 1543.
Pygeum—See PF Vol. 30 No. 3, page 954.
Pygeum Capsules—See PF Vol. 30 No. 3, page 959.
Pygeum Extract—See PF Vol. 30 No. 3, page 956.
Pyridoxine Hydrochloride Injection—See PF Vol. 30 No. 2, page

583.
Powdered St. John’s Wort Extract—See PF Vol. 30 No. 2, page

584.
Ubidecarenone Capsules—See PF Vol. 30 No. 1, page 202.
Valerian Capsules—See PF Vol. 27 No. 1, page 1825.
Oil- and Water-Soluble Vitamins Tablets—See PF Vol. 30 No. 2,

page 585.
Oil- and Water-Soluble Vitamins with Minerals Capsules—See PF

Vol. 28 No. 5, page 1544.
Oil- and Water-Soluble Vitamins with Minerals Oral Solution—

See PF Vol. 30 No. 2, page 585.
Oil- and Water-Soluble Vitamins with Minerals Tablets—See PF

Vol. 30 No. 2, page 585.
Oil-Soluble Vitamins Tablets—See PF Vol. 28 No. 5, page 1547.
Water-Soluble Vitamins Tablets—See PF Vol. 30 No. 2, page 587.
Water-Soluble Vitamins with Minerals Capsules—See PF Vol. 28

No. 5, page 1547.
Water-Soluble Vitamins with Minerals Tablets—See PF Vol. 30

No. 2, page 587.

GENERAL CHAPTERS

General Tests and Assays

General Requirements for Tests and Assays

h1i Injections—See PF Vol. 29 No. 3, page 707.
h11i USP Reference Standards—See PF Vol. 23 No. 6, page 5180;

PF Vol. 24 No. 5, page 6925; PF Vol. 25 No. 5, page 8893; PF
Vol. 26 No. 1, page 218; PF Vol. 26 No. 3, page 793; PF Vol.
26 No. 4, page 1101; PF Vol. 26 No. 5, page 1369; PF Vol. 27
No. 1, page 1832; PF Vol. 27 No. 2, page 2268; PF Vol. 27
No. 4, page 2806; PF Vol. 27 No. 6, page 3348; PF Vol. 28
No. 2, page 433; PF Vol. 28 No. 3, page 839; PF Vol. 28 No.
4, page 1224; PF Vol. 28 No. 5, page 1468; PF Vol. 28 No. 6,
page 1913; PF Vol. 29 No. 1, page 163; PF Vol. 29 No. 2,
page 483; PF Vol. 29 No. 3, page 710; PF Vol. 29 No. 4, page
1137; PF Vol. 29 No. 5, page 1601; PF Vol. 29 No. 6, page
2022; PF Vol. 30 No. 1, page 211; PF Vol. 30 No. 2, page 613;
PF Vol 30 No. 3, page 998.

Apparatus for Tests and Assays

h41iWeights and Balances—See PF Vol. 30 No. 3, page 999.

Microbiological Tests

h55i Biological Indicators—Resistance Performance Tests—See
PF Vol. 30 No. 1, page 212.

Biological Tests and Assays

h81i Antibiotics—Microbial Assays—See PF Vol. 30 No. 3, page
1002.

Chemical Tests and Assays

LIMIT TESTS

h231i Heavy Metals—See PF Vol. 30 No. 3, page 1004.
h267i Porosimetry by Mercury Intrusion—See PF Vol. 29 No. 3,

page 712.

OTHER TESTS AND ASSAYS

h301i Acid-Neutralizing Capacity—See PF Vol. 30 No. 3, page
1006.

h381i Elastomeric Closures for Injections—See PF Vol. 30 No. 1,
page 220.

h386i Environmentally Sensitive Preparations—See PF Vol. 29
No. 4, page 1143.

h467i Organic Volatile Impurities—See PF Vol. 29 No. 4, page
1153.

h518i Solution Calorimetry—See PF Vol. 28 No. 4, page 1299.

Physical Tests and Determinations

h601i Aerosols, Metered-Dose Inhalers, and Dry Powder Inhal-
ers—See PF Vol. 29 No. 4, page 1176.

h611i Alcohol Determination—See PF Vol. 30 No. 2, page 617.
h621i Chromatography—See PF Vol. 30 No. 3, page 1007.
h625i Clarity and Degree of Opalescence of Liquids—See PF Vol.

26 No. 6, page 1616.
h627i Degree of Color of Liquids—See PF Vol. 26 No. 6, page

1617.
h643i Total Organic Carbon—See PF Vol. 29 No. 6, page 2026.
h645i Water Conductivity—See PF Vol. 30 No. 1, page 233.
h661i Containers—See PF Vol. 29 No. 2, page 490.
h696i Crystallinity Determination by Solution Calorimetry—See

PF Vol. 29 No. 1, page 175.
h698i Deliverable Volume—See PF Vol. 29 No. 6, page 2029.
h699i Density of Solids—See PF Vol. 28 No. 2, page 603.
h711i Dissolution—See PF Vol. 30 No. 1, page 234.
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h730i Inductively Coupled Plasma (ICP)—See PF Vol. 30 No. 3,
page 1022.

h785i Osmolarity—See PF Vol. 29 No. 6, page 2033.
h791i pH—See PF Vol. 29 No. 6, page 2037.
h795i Pharmaceutical Compounding—Nonsterile Preparations—

See PF Vol. 29 No. 1, page 179.
h811i Powder Fineness—See PF Vol. 28 No. 2, page 611.
h823i Radiopharmaceuticals for Positron Emission Tomography—

Compounding—See PF Vol. 29 No. 2, page 494.
h846i Specific Surface Area—See PF Vol. 28 No. 2, page 612.
h921i Water Determination—See PF Vol. 29 No. 5, page 1610.

General Information

Introduction—See PF Vol. 29 No. 6, page 2039.
h1010i Analytical Data—Interpretation and Treatment—See PF

Vol. 30 No. 1, page 236.
h1043i Ancillary Materials for Cell, Gene, and Tissue-Engineered

Products—See PF Vol. 30 No. 2, page 629.
h1051i Cleaning Glass Apparatus—See PF Vol. 30 No. 1, page

264.
h1072i Disinfectants and Antiseptics—See PF Vol. 29 No. 3, page

726.
h1075iGood Compounding Practices—See PF Vol. 29 No. 2, page

497.
h1078i Good Manufacturing Practices for Bulk Pharmaceutical

Excipients—See PF Vol. 28 No. 5, page 1504.
h1079i Good Storage and Shipping Practices—See PF Vol. 29 No.

5, page 1612.
h1080i Bulk Pharmaceutical Excipients—Certificate of Analy-

sis—See PF Vol. 28 No. 5, page 1650.
h1082i Genotoxicity Testing—See PF Vol. 30 No. 1, page 264.
h1086i Impurities in Official Articles—See PF Vol. 29 No. 4, page

1214.
h1089i In Vitro, Absorption-Indicating Cell Culture System—See

PF Vol. 25 No. 5, page 8733.
h1111i Microbiological Attributes of Nonsterile Pharmaceutical

Products—See PF Vol. 25 No. 2, page 7785.
h1116i Microbiological Evaluation of Clean Rooms and Other

Controlled Environments—See PF Vol. 25 No. 3, page 8264.
h1118iMonitoring Devices—Time, Temperature, and Humidity—

See PF Vol. 29 No. 1, page 206.
h1119i Near Infrared Spectrophotometry—See PF Vol. 29 No. 6,

page 2039.
h1136i Packaging—Unit of Use—See PF Vol. 29 No. 4, page

1215.
h1150i Pharmaceutical Stability—See PF Vol. 29 No. 5, page

1625.
h1151i Pharmaceutical Dosage Forms—See PF Vol. 29 No. 5,

page 1629.
h1160i Pharmaceutical Calculations in Prescription Compound-

ing—See PF Vol. 29 No. 1, page 224.
h1174i Powder Flow—See PF Vol. 28 No. 2, page 618.
h1177i Good Packaging Practices—See PF Vol. 29 No. 5, page

1630.
h1178i Good Repackaging Practices—See PF Vol. 29 No. 4, page

1219.
h1184i Sensitization Testing—See PF Vol. 30 No. 1, page 289.
h1195i Significant Change Guide for Bulk Pharmaceutical Excipi-

ents—See PF Vol. 28 No. 5, page 1662.
h1198i Standardized Imprint Codes for Solid Oral Dosage

Forms—See PF Vol. 28 No. 1, page 152.
h1206i Sterile Drug Products for Home Use—See PF Vol. 29 No.

3, page 750.
h1216i Tablet Friability—See PF Vol. 25 No. 1, page 7466.
h1223i Validation of Alternative Microbiological Methods—See

PF Vol. 29 No. 1, page 256.
h1225i Validation of Compendial Methods—See PF Vol. 29 No. 5,

page 1634.
h1231iWater for Pharmaceutical Purposes—See PF Vol. 29 No. 5,

page 1641.

h1232i Instrumentation for Analysis of High Purity Pharmaceuti-
cal Waters—See PF Vol. 30 No. 1, page 303.

h1265i Written Prescription Drug Information—Guidelines—See
PF Vol. 30 No. 3, page 1040.

Dietary Supplements

h2040i Disintegration and Dissolution of Nutritional Supple-
ments—See PF Vol. 29 No. 2, page 513.

h2091i Uniformity of Dietary Supplement Intake Units—See PF
Vol. 28 No. 5, page 1549.

REAGENTS, INDICATORS, AND SOLUTIONS

Reagent Specifications

Acetal—See PF Vol. 30 No. 2, page 644.
2-Acetamidophenol—See PF Vol. 25 No. 6, page 9107.
Agarose—See PF Vol. 27 No. 6, page 3363.
Air-Nitrous Oxide Certified Standard—See PF Vol. 28 No. 4, page

1234.
Ammonium Pyrrolidinedithiocarbamate—See PF Vol. 30 No. 3,

page 1043.
Anion-exchange Resin, Styrene-Divinylbenzene—See PF Vol. 30

No. 3, page 1043.
Anti-A Blood Grouping Reagent, Anti-B Blood Grouping Re-

agent, and Anti-A,B Blood Grouping Reagent—See PF Vol.
29 No. 2, page 505.

Anti-D (Rho) Reagent—See PF Vol. 29 No. 2, page 505.
Anti-D Reagent—See PF Vol. 29 No. 2, page 506.
Antihuman Globulin Reagent—See PF Vol. 29 No. 2, page 506.
Antithrombin III for Amidolytic Test—See PF Vol. 29 No. 1, page

264.
Bacterial Alkaline Protease Preparation—See PF Vol. 30 No. 2,

page 644.
Barbituric Acid—See PF Vol. 29 No. 1, page 265.
Benzamidine Hydrochloride Hydrate—See PF Vol. 30 No. 2, page

644.
Benzil—See PF Vol. 28 No. 4, page 1305.
Blood Group A1 and Blood Group B Red Blood Cells—See PF

Vol. 29 No. 2, page 506.
Bovine Collagen—See PF Vol. 30 No. 2, page 644.
Rat Tail Collagen—See PF Vol. 30 No. 2, page 644.
Branched Polymeric Sucrose—See PF Vol. 27 No. 6, page 3363.
Bromelain—See PF Vol. 28 No. 2, page 552.
1,4-Butanediol—See PF Vol 25 No. 5, page 8747.
Butyrolactone—See PF Vol. 22 No. 6, page 3248.
dl-Camphene—See PF Vol. 28 No. 6, page 1951.
Capric Acid—See PF Vol 25 No. 5, page 8749.
Cation-exchange Resin, Styrene-Divinylbenzene—See PF Vol. 30

No. 3, page 1043.
p-Chlorophenol—See PF Vol. 30 No. 3, page 1044.
4-Chlorophenol—See PF Vol. 30 No. 3, page 1045.
Citric Acid—See PF Vol. 30 No. 3, page 1044.
Citric Acid, Anhydrous—See PF Vol. 30 No. 3, page 1044.
Cyclohexylmethanol—See PF Vol. 30 No. 2, page 644.
DEAE-Agarose—See PF Vol. 29 No. 1, page 265.
Deoxyadenosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxycytidine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyguanosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyribonucleic Acid Polymerase—See PF Vol. 27 No. 6, page

3365.
Deoxythymidine Triphosphate—See PF Vol. 27 No. 6, page 3365.
Deuterated Methanol—See PF Vol. 29 No. 6, page 2054.
Dicyclohexyl—See PF Vol. 30 No. 2, page 645.
Dicyclohexyl Phthalate—See PF Vol. 26 No. 2, page 504.
Diethylpyrocarbonate—See PF Vol. 27 No. 6, page 3365.
Diisobutylene—See PF Vol. 28 No. 4, page 1305.
1,5-Dimethyl-1,5-diazundecamethylene Polymethobromide—See

PF Vol. 30 No. 1, page 315.
N,N-Dimethylformamide Diethyl Acetal—See PF Vol. 29 No. 5,

page 1681.
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N,N-Dimethyldodecylamine-N-oxide—See PF Vol. 27 No. 4, page
2837.

1,9-Dimethyl-Methylene Blue—See PF Vol. 30 No. 2, page 645.
Dimethyl Sulfoxide—See PF Vol. 30 No. 3, page 1045.
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl Tetrazolium Bro-

mide—See PF Vol. 27 No. 6, page 3365.
Dioleoylglycerol—See PF Vol. 26 No. 6, page 1622.
1,2-Dioleoyl-3-linoleoyl-rac-glycerol—See PF Vol. 28 No. 3, page

849.
Disodium Arsenate—See PF Vol. 28 No. 4, page 1305.
3-(Dodecyldimethylammonio)propanesulfonate—See PF Vol. 30

No. 2, page 645.
Drabkin’s Reagent—See PF Vol. 29 No. 2, page 507.
Escin—See PF Vol. 27 No. 4, page 2837.
Ethidium Bromide—See PF Vol. 27 No. 6, page 3366.
Ethylbenzene—See PF Vol. 30 No. 2, page 645.
Fibroblast Growth Factor-2—See PF Vol. 30 No. 2, page 645.
9-Fluorenylmethyl Chloroformate—See PF Vol. 25 No. 5, page

8916.
Formamide, Anhydrous—See PF Vol. 27 No. 5, page 3115.
Glucose—See PF Vol. 28 No. 3, page 850.
L-Glutamic Acid—See PF Vol. 27 No. 6, page 3366.
L-Glutamine—See PF Vol. 27 No. 6, page 3366.
Guanidine Isothiocyanate—See PF Vol. 27 No. 6, page 3366.
Hexadecane—See PF Vol. 28 No. 4, page 1305.
Hexadimethrine Bromide—See PF Vol. 29 No. 1, page 265.
Hexane, Solvent—See PF Vol. 30 No. 3, page 1045.
Hexane, Solvent, Chromatographic—See PF Vol. 30 No. 3, page

1046.
Hexanes—See PF Vol. 30 No. 3, page 1046.
L-Histidine Hydrochloride Monohydrate—See PF Vol. 27 No. 6,

page 3366.
Homatropine Hydrobromide—See PF Vol. 28 No. 4, page 1305.
Hydrocodone Diol—See PF Vol. 28 No. 4, page 1306.
IgG-Coated Red Cells—See PF Vol. 29 No. 2, page 507.
Iodoethane—See PF Vol. 24 No. 6, page 7327.
Isoferulic Acid—See PF Vol. 27 No. 4, page 2837.
Isovaleric Acid—See PF Vol. 30 No. 3, page 1046.
Lanthanum Chloride—See PF Vol. 29 No. 2, page 507.
Lanthanum Oxide—See PF Vol. 28 No. 3, page 851.
Lauryl Dimethyl Amine Oxide—See PF Vol. 30 No. 2, page 645.
Lead Acetate Paper—See PF Vol. 29 No. 1, page 265.
Linoleic Acid—See PF Vol. 27 No. 6, page 3367.
a-Lipoic Acid—See PF Vol. 27 No. 6, page 3367.
Melamine—See PF Vol. 29 No. 6, page 2055.
Methanol, Aldehyde-Free—See PF Vol. 30 No. 2, page 646.
Methoxyphenylacetic Acid—See PF Vol. 30 No. 3, page 1046.
Methylbenzothiazolone Hydrazone Hydrochloride—See PF Vol.

30 No. 2, page 646.
3-Methyl-2-benzothiazolinone Hydrazone Hydrochloride—See

PF Vol. 25 No. 3, page 8280.
Methyl Iodide—See PF Vol. 30 No. 3, page 1046.
2-Methyl-5-nitroimidazole—See PF Vol. 25 No. 2, page 7804.
4-Methylpentan-2-ol—See PF Vol. 30 No. 2, page 646.
Methyl Sulfoxide—See PF Vol. 30 No. 3, page 1047.
Methyl Yellow—See PF Vol. 29 No. 5, page 1682.
Monooleoylglycerol—See PF Vol. 26 No. 6, page 1622.
Nonionic Wetting Agent—See PF Vol. 30 No. 3, page 1047.
Nonylphenol Polyoxyethylene Ether—See PF Vol. 27 No. 6, page

3368.
Oligo-deoxythymidine—See PF Vol. 27 No. 6, page 3368.
Oxygen-Helium Certified Standard—See PF Vol. 30 No. 2, page

646.
Pentadecanoic Acid Methyl Ester—See PF Vol. 26 No. 6, page

1622.
Phenol Red, Sodium—See PF Vol. 27 No. 6, page 3368.
Phenylmethylsulfonyl Fluoride—See PF Vol. 30 No. 2, page 647.
Polyoxyethylene (23) Lauryl Ether—See PF Vol. 29 No. 2, page

507.
Polyoxyethylene (20) Sorbitan Monolaurate—See PF Vol. 27 No.

6, page 3368.

Propionaldehyde—See PF Vol. 30 No. 2, page 647.
Putrescine Dihydrochloride—See PF Vol. 27 No. 6, page 3369.
Pyridoxal 5-phosphate—See PF Vol. 29 No. 6, page 2055.
Red-Cell Lysing Agent—See PF Vol. 29 No. 2, page 507.
Reverse Transcriptase—See PF Vol. 27 No. 6, page 3369.
Ribonuclease Inhibitor—See PF Vol. 27 No. 6, page 3369.
Sodium Arsenite, Twentieth-Molar (0.05 M)—See PF Vol. 29 No.

4, page 1250.
Sodium 1-Heptanesulfonate—See PF Vol. 30 No. 3, page 1047.
Sodium 1-Heptanesulfonate Monohydrate—See PF Vol. 30 No. 2,

page 647.
Sodium 1-Hexanesulfonate—See PF Vol. 30 No. 3, page 1048.
Sodium Hydrogen Sulfate—See PF Vol. 29 No. 5, page 1682.
Sodium Iodate—See PF Vol. 27 No. 6, page 3369.
Tetrahydro-2-furancarboxylic Acid—See PF Vol. 25 No. 5, page

8748.
N-(2-Tetrahydrofuroyl)piperazine—See PF Vol. 25 No. 5, page

8748.
1,1,4,4-Tetraphenyl-1,3-butadiene—See PF Vol. 26 No. 6, page

1623.
Thrombin Human—See PF Vol. 29 No. 6, page 2055.
Thymidine—See PF Vol. 27 No. 6, page 3369.
Thyroglobulin—See PF Vol. 30 No. 1, page 316.
Trioleoylglycerol—See PF Vol. 26 No. 6, page 1623.
Tritirachium Album Proteinase K—See PF Vol. 30 No. 2, page

647.
Tropic Acid—See PF Vol. 30 No. 3, page 1048.
Tropine—See PF Vol. 30 No. 2, page 647.
L-Tyrosine Disodium—See PF Vol. 27 No. 6, page 3370.
Tuberculin, Purified Protein Derivative (Tuberculin PPD)—See PF

Vol. 29 No. 5, page 1682.
Vinyl Acetate—See PF Vol. 21 No. 2, page 466.
2-Vinylpyridine—See PF Vol. 26 No. 2, page 504.
1-Vinyl-2-pyrrolidone—See PF Vol. 22 No. 6, page 3249.
Wright’s Stain—See PF Vol. 30 No. 1, page 316.
m-Xylene—See PF Vol. 28 No. 6, page 1952.
Zinc Sulfate Heptahydrate—See PF Vol. 26 No. 2, page 504.

Indicator Test Papers

Methyl Green—See PF Vol. 28 No. 4, page 1306.
Methyl Green—Iodomercurate Paper—See PF Vol. 28 No. 4, page

1306.
Nickel Standard Solution TS—See PF Vol. 27 No. 5, page 3117.
Ninhydrin TS—See PF Vol. 28 No. 3, page 852.
Perchloric Acid TS—See PF Vol. 27 No. 1, page 1905.

Test Solutions

Folin-Ciocalteu Phenol TS—See PF Vol. 30 No. 1, page 316.
Hydroxylamine Hydrochloride TS—See PF Vol. 30 No. 1, page

317.
Methyl Yellow TS—See PF Vol. 30 No. 1, page 317.

Volumetric Solutions

Hydrochloric Acid, Alcoholic, Tenth-Molar (0.1 M)—See PF Vol.
28 No. 4, page 1235.

Lead Perchlorate, Tenth-Molar (0.1 M)—See PF Vol. 30 No. 3,
page 1048.

Potassium Hydroxide, Alcoholic, Tenth Molar (0.1 M)—See PF
Vol. 28 No. 4, page 1235.

Tetrabutylammonium Hydroxide in Methanol/Isopropyl Alcohol,
0.1 N—See PF Vol. 29 No. 2, page 508.

Reagent Footnotes

Reagent Footnotes—See PF Vol. 30 No. 2, pages 647–648.
Footnote 112—See PF Vol. 30 No. 1, page 317.
Footnote 113—See PF Vol. 30 No. 2, page 648.
Footnote 114—See PF Vol. 30 No. 2, page 648.
Footnote 115—See PF Vol. 30 No. 2, page 648.
Footnote 116—See PF Vol. 30 No. 2, page 648.
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REFERENCE TABLES

Container Specifications for Capsules and Tablets—See PF Vol. 26
No. 1, page 145; PF Vol. 26 No. 3, page 836; PF Vol. 26 No.
4, page 1133; PF Vol. 26 No. 5, page 1384; PF Vol. 27, No. 3,
page 2597; PF Vol. 27 No. 4, page 2838; PF Vol. 27 No. 5,
page 3118; PF Vol. 28 No. 3, page 852; PF Vol. 28 No. 4, page
1235; PF Vol. 28 No. 6, page 1952; PF Vol. 29 No. 1, page
266; PF Vol. 29 No. 2, page 508; PF Vol. 29 No. 4, page 1262;
PF Vol. 29 No. 5, page 1683; PF Vol. 29 No. 6, page 2055; PF
Vol. 30 No. 2, page 648; PF Vol. 30 No. 3, page 1048.

Description and Relative Solubility of USP and NF Articles—See
PF Vol. 23 No. 6, page 5310; PF Vol. 24 No. 5, page 7017; PF
Vol. 25 No. 3, page 8282; PF Vol. 25 No. 4, page 8589; PF
Vol. 25 No. 5, page 8917; PF Vol. 25 No. 6, page 9254; PF
Vol. 26 No. 3, page 837; PF Vol. 26 No. 4, page 1135; PF Vol.
26 No. 5, page 1385; PF Vol. 27 No. 1, page 1907; PF Vol. 27
No. 2, page 2281; PF Vol. 27 No. 4, page 2839; PF Vol. 27
No. 6, page 3374; PF Vol. 28 No. 2, page 554; PF Vol. 28 No.
4, page 1236; PF Vol. 28 No. 5, page 1542; PF Vol. 28 No. 6,
page 1953; PF Vol. 29 No. 1, page 266; PF Vol. 29 No. 2,
page 509; PF Vol. 29 No. 3, page 812; PF Vol. 29 No. 4, page
1262; PF Vol. 29 No. 5, page 1684; PF Vol. 29 No. 6, page
2057; PF Vol. 30 No. 1, page 317; PF Vol 30 No. 2, page 650;
PF Vol. 30 No. 3, page 1050.

EXCIPIENTS

Excipients, USP and NF Excipients, Listed by Category—See PF
Vol. 29 No. 4, page 1088; PF Vol. 29 No. 6, page 2008; PF
Vol. 30 No. 2, page 587; PF Vol 30 No. 3, page 961.

GENERAL NOTICES AND REQUIREMENTS

‘‘Official’’ and ‘‘Official Articles’’—See PF Vol. 28 No. 1, page
88.

NF MONOGRAPHS

Acesulfame Potassium—See PF Vol. 30 No. 2, page 591.
Adipic Acid—See PF Vol. 30 No. 2, page 593.
Alfadex—See PF Vol. 30 No. 1, page 202.
Ammonio Methacrylate Copolymer Dispersion—See PF Vol. 29

No. 6, page 2011.
Ammonium Sulfate—See PF Vol. 30 No. 3, page 966.
L-Asparagine—See PF Vol. 30 No. 1, page 205.
Aspartame Acesulfame—See PF Vol. 29 No. 2, page 453.
Benzyl Alcohol—See PF Vol. 29 No. 5, page 1598.
Betadex—See PF Vol. 30 No. 2, page 595.
Butylparaben—See PF Vol. 29 No. 5, page 1598.
Calcium Silicate—See PF Vol. 30 No. 2, page 595.
Candelilla Wax—See PF Vol. 30 No. 3, page 966.
Caprylocaproyl Macrogolglycerides—See PF Vol. 29 No. 3, page

688.
Carbomer 910—See PF Vol. 29 No. 6, page 2013.
Carbomer Homopolymer—See PF Vol. 29 No. 6, page 2013.
Carboxymethylcellulose Calcium—See PF Vol. 23 No. 6, page

5063.
Low-Substituted Carboxymethylcellulose Sodium—See PF Vol.

30 No. 3, page 966.
Carboxymethylcellulose Sodium Suspension—See PF Vol. 25 No.

3, page 8088.
Cellaburate—See PF Vol. 30 No. 3, page 967.
Cetrimonium Bromide—See PF Vol. 30 No. 3, page 970.
Cetyl Alcohol—See PF Vol. 30 No. 3, page 970.
Cocoa Butter—See PF Vol. 30 No. 1, page 207.
Copovidone—See PF Vol. 30 No. 3, page 970.
Corn Syrup—See PF Vol. 28 No. 2, page 403.
Corn Syrup Solids—See PF Vol. 28 No. 6, page 1894.
High Fructose Corn Syrup—See PF Vol. 28 No. 2, page 408.
Cottonseed Oil, Hydrogenated—See PF Vol. 30 No. 3, page 974.

Croscarmellose Sodium—See PF Vol. 23 No. 3, page 4007.
Crospovidone—See PF Vol. 24 No. 1, page 5482.
Dibutyl Phthalate—See PF Vol. 30 No. 3, page 974.
Diethylene Glycol Stearates—See PF Vol. 30 No. 3, page 974.
Dimethicone—See PF Vol. 29 No. 1, page 142.
Ethylene Glycol Stearates—See PF Vol. 30 No. 3, page 974.
Ethylparaben—See PF Vol. 29 No. 5, page 1599.
Galactose—See PF Vol. 30 No. 2, page 600.
Glyceryl Distearate—See PF Vol. 30 No. 3, page 975.
Glyceryl Monolinoleate—See PF Vol. 30 No. 3, page 975.
Glyceryl Monooleate—See PF Vol. 30 No. 3, page 975.
Glyceryl Monostearate—See PF Vol. 30 No. 3, page 975.
Guar Gum—See PF Vol. 29 No. 6, page 2017.
Hydrogenated Soybean Oil—See PF Vol. 28 No. 5, page 1631.
Hymetellose—See PF Vol. 30 No. 3, page 975.
Hypromellose Acetate Succinate—See PF Vol. 30 No. 3, page 976.
Hypromellose Phthalate—See PF Vol. 30 No. 3, page 984.
Lauroyl Macrogolglycerides—See PF Vol. 26 No. 2, page 456.
Linoleoyl Macrogolglycerides—See PF Vol. 29 No. 3, page 700.
Magnesium Stearate—See PF Vol. 29 No. 6, page 2018.
Maleic Acid—See PF Vol. 30 No. 2, page 602.
Maltitol Solution—See PF Vol. 30 No. 3, page 984.
Maltol—See PF Vol. 30 No. 3, page 984.
Maltose—See PF Vol. 30 No. 3, page 985.
Methacrylic Acid Copolymer Dispersion—See PF Vol. 29 No. 6,

page 2018.
Methylparaben—See PF Vol. 29 No. 5 page 1599.
Mono- and Di-glycerides—See PF Vol. 29 No. 5, page 1600.
Nitrogen—See PF Vol. 30 No. 2, page 604.
Nitrogen 97 Percent—See PF Vol. 30 No. 2, page 605.
Oleoyl Macrogolglycerides—See PF Vol. 29 No. 3, page 701.
Compound Orange Spirit—See PF Vol. 28 No. 5, page 1466.
Palmitic Acid—See PF Vol. 30 No. 3, page 987.
Phenolsulfonphthalein—See PF Vol. 30 No. 3, page 988.
2-Phenoxyethanol—See PF Vol. 30 No. 1, page 207.
Poloxamer—See PF Vol. 29 No. 6, page 2020.
Polyisobutylene—See PF Vol. 30 No. 3, page 990.
Polyoxyl Stearyl Ether—See PF Vol. 30 No. 2, page 605.
Propylene Glycol Monostearate—See PF Vol. 29 No. 2, page 479.
Propylparaben—See PF Vol. 29 No. 5, page 1600.
Sesame Oil—See PF Vol. 30 No. 2, page 608.
Sodium Caprylate—See PF Vol. 30 No. 3, page 990.
Sodium Cetostearyl Sulfate—See PF Vol. 30 No. 3, page 992.
Tribasic Sodium Phosphate—See PF Vol. 30 No. 3, page 992.
Sodium Stearyl Fumarate—See PF Vol. 30 No. 2, page 609.
Sodium Sulfite—See PF Vol. 30 No. 2, page 609.
Sodium Tartrate—See PF Vol. 30 No. 2, page 611.
Sorbitol—See PF Vol. 30 No. 3, page 992.
Anhydrized Liquid Sorbitol—See PF Vol. 30 No. 3, page 993.
Sorbitol Solution—See PF Vol. 28 No. 3, page 787.
Noncrystallizing Sorbitol Solution—See PF Vol. 30 No. 3, page

995.
Hydrogenated Soybean Oil—See PF Vol. 30 No. 3, page 995.
Modified Starch—See PF Vol. 30 No. 3, page 995.
Pregelatinized Starch—See PF Vol. 30 No. 3, page 997.
Pregelatinized Modified Starch—See PF Vol. 29 No. 4, page 1133.
Tapioca Starch—See PF Vol. 30 No. 3, page 998.
Stearic Acid—See PF Vol. 29 No. 2, page 480.
Purified Stearic Acid—See PF Vol. 29 No. 3, page 706.
Stearoyl Macrogolglycerides—See PF Vol. 29 No. 4, page 2021.
Stearyl Alcohol—See PF Vol. 29 No. 6, page 2021.
Succinic Acid—See PF Vol. 30 No. 2, page 612.
Sunflower Oil—See PF Vol. 27 No. 4, page 2803.
Tobramycin Inhalation Solution—See PF Vol. 28 No. 3, page 789.
Tolu Balsam Syrup—See PF Vol. 28 No. 5, page 1467.
Tolu Balsam Tincture—See PF Vol. 28 No. 5, page 1468.
Medium-Chain Triglycerides—See PF Vol. 30 No. 3, page 998.
Xanthan Gum—See PF Vol. 29 No. 6, page 2021.
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)]

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

USP Monographs
Acetohexamide—Packaging and storage 27 3 2501
Adenine—Packaging and storage 27 3 2504
Alcohol—Packaging and storage 27 3 2507
Dehydrated Alcohol—Packaging and storage 27 3 2507
Allopurinol—Packaging and storage 28 5 1386
Allyl Isothiocyanate—Packaging and storage 27 3 2509
Azithromycin—Preview (Assay) 27 6 3393
Barium Sulfate Paste—Title 25 4 8479
Dihydroergotamine Mesylate Nasal Solution (new)—
Preview

25 6 9078

{Fluvastatin Sodium—Preview (Limit of 3-hydroxy-5-keto
fluvastatin, Chromatographic purity, Assay)

25 4 8420

{Fluvastatin Capsules—Preview (Limit of 3-hydroxy-5-keto
fluvastatin, Chromatographic purity, Assay)

25 4 8423

Helium—Identification, Assay 28 4 1121
Hydrocodone Bitartrate—USP Reference standards 28 1 63
Indinavir Sulfate (new) 27 2 2165
Indinavir Sulfate Capsules (new)—Preview 26 6 1641
Molindone Hydrochloride Tablets—Preview (Dissolution) 24 1 5460
Nitrogen—Assay 28 4 1219
Nitrogen 97 Percent—Assay 28 4 1220
Nitrous Oxide—Identification, Assay 28 4 1169
Oxybutynin Chloride—Related compounds 29 3 642
{Paclitaxel—Related compounds, Test 1,
Footnote 1 revision

29 6 1947

Potassium Chloride—Packaging and storage 29 4 1064
Potassium Chloride Extended-Release Capsules—Label-
ing, Dissolution, Drug release

22 6 3043

Propofol (new)—Bacterial endotoxins 28 6 1854
Talc (entire submission) 29 1 157
Unithiol (new)—Preview 25 2 7752

Dietary Supplements Monographs
Powdered Hawthorn Leaf with Flower—Packaging and
storage

26 5 1362

Kava (new) 28 1 100
Powdered Kava (new) 28 1 104
Powdered Kava Extract (new) 28 3 815
Native Kava Extract (new) 28 3 817
Kava Capsules (new) 28 3 818
Kava Tablets (new) 28 3 820

USP General Test Chapters
h1i Injections—Labels and Labeling 28 6 1910
h11i USP Reference Standards
USP Indinavir RS
USP Kawain RS
USP Powdered Kava Extract RS

27
26
26

2
3
3

2268
793
793

h231i Heavy Metals—Harmonization 28 5 1570
h621i Chromatography—System Suitability 26 5 1370

USP General Information Chapters
h1141i Packaging, Storage, and Distribution of
Pharmacopeial Articles (new)

26 2 493

h1151i Pharmaceutical Dosage Forms—Stability 26 2 499
h1172i Photostability Testing (new)—Preview 26 2 384
h1175i Preformulation Guidelines (new)—Preview 26 6 1672
h1191i Stability Considerations in Dispensing Practice—
Introduction, Stability Studies in Manufacturing,
Responsibility of the Pharmacist, Labile Preparations

26 5 1378
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

Reagents, Indicators, and Solutions
Bromobimane (added) 25 2 7804
Cesium Chloride (added) 29 6 2054
Potassium Permanganate, Tenth-Normal (0.1 N)—Erratum 29 1 266

Reference Tables
Container Specifications
Kava Capsules
Kava Tablets

26
26

3
3

836
836

Description and Relative Solubility
Indinavir
Starch (Preview)

27
21

2
5

2281
1243

{New cancellations in PF 30(4).
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HARMONIZATION
This section contains monographs or chapters undergoing harmonization by the Pharmacopeial Discussion Group (PDG).

The PDG consists of the United States Pharmacopeia (USP), the European Pharmacopoeia (EP), and the Japanese Pharma-

copoeia (JP). The process of harmonization is composed of several steps (Stages).

Stage 1: Identification The PDG identifies items to be harmonized and designates a coordinating pharmacopeia for each

item. The PDG distributes the work by consensus among the three participating pharmacopeias. Harmonization may be car-

ried out retrospectively for existing monographs or chapters, or prospectively for new monographs or chapters.

Stage 2: Investigation The investigation process conducted by the coordinating pharmacopeia results in the preparation of

a Stage 3 draft monograph or chapter accompanied by a report giving the rationale for the proposal and including validation

data where appropriate. This report is based on input that comes from users, authorities, producers, associations, literature,

experts, and staff.

Stage 3: Proposal The Stage 3 draft is reviewed and commented on by the other two pharmacopeias. The coordinating

pharmacopeia reviews those comments, prepares a harmonized Stage 4 draft, and sends it to the other two participating

pharmacopeias.

Stage 4: Official Inquiry The Stage 4 draft is published in the Forum of each pharmacopeia. In PF, this stage appears as

OFFICIAL INQUIRY STAGE 4 in the Harmonization section. Each pharmacopeia analyzes the comments it receives and

submits the consolidated comments to the coordinating pharmacopeia, which then reviews those comments, prepares a har-

monized Stage 5A draft, and sends it to the other two participating pharmacopeias.

Stage 5: Consensus

A. Provisional

The Stage 5A draft is reviewed and commented on by the other two pharmacopeias. When consensus is reached, a

CONSENSUS STAGE 5B document is prepared by the coordinating pharmacopeia.

B. Final

The Stage 5B draft (consensus document) is sent by the coordinating pharmacopeia to the other two participating

pharmacopeias for final approval.

Stage 6: Adoption Each pharmacopeia incorporates the harmonized Stage 5B draft according to its own procedure.

Adopted items are published by the three pharmacopeias in their Supplements or, where applicable, in a new edition of their

Pharmacopeias.

Stage 7: Date of Implementation The pharmacopeias inform each other of the date of implementation in the particular

region.
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Microcrystalline Cellulose (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1433
Microcrystalline Cellulose [new] (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1435
Powdered Cellulose (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1437
Powdered Cellulose [new] (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1438
Croscarmellose Sodium (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1439
Croscarmellose Sodium (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1441
Ethylparaben (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1443
Ethylparaben [new] (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1444
Methylparaben (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1445
Methylparaben [new] (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1446
Propylparaben (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1448
Propylparaben [new] (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1448
Saccharin (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1450
Saccharin [new] (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1451
Sodium Starch Glycolate (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1454
Sodium Starch Glycolate [new] (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1455
Corn Starch (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1457
Potato Starch (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1460
Wheat Starch (1st Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1462
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MONOGRAPHS (USP)

BRIEFING

Saccharin Calcium, USP 27 page 1665 and page 1705 of PF
29(5) [Sept.–Oct. 2003]. The United States Pharmacopeia is the
coordinating pharmacopeia for the international harmonization of
the compendial standards for the Saccharin Calcium monograph,
as part of the process of international harmonization of mono-
graphs and general analytical methods of the European, Japanese,
and United States pharmacopeias. The following monograph,
which represents the ADOPTION STAGE 6 document, is based
in part on comments from the Japanese Pharmacopoeia and the
European Pharmacopoeia in response to the Provisional Harmo-
nized Text Stage 5A and 5B drafts prepared by the United States
Pharmacopeia.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + – +

Identification B + – +

Identification C – – +

Water + – +

Readily carbonizable
substances

+ – +

Limit of benzoate
and salicylate

– – +

Assay + – +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Heavy metals, Labeling, Clarity of

solution, Color of solution, Limit of toluenesulfonamides, Identifi-
cation (IR), Packaging and storage.
Specific local attributes: USP: Organic volatile impurities.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference materials and re-
agent specifications.
Differences between the ADOPTION STAGE 6 document and

the current NF monograph include the following:
(1) In the opening paragraph (the Definition)—The lower limit is

changed from not less than 98.0 percent to not less than 99.0
percent.

(2) Packaging and storage—No change.
(3) USP Reference standards—A reference for Saccharin Cal-

cium is added for use in Identification test A.
(4) Clarity of solution—This test is added to comply with EP

standards.
(5) Color of solution—This test is added to comply with EP stan-

dards.
(6) Identification—Identification tests A, B, and D are replaced

with a more definitive IR absorption test. Identification test
C is retained, but separated into two tests (B and C).

(7) Water—No change.
(8) Readily carbonizable substances—No change.

(9) Selenium—This test is deleted because it is unnecessary for
this compound.

(10) Limit of toluenesulfonamides—The test method and limits are
changed to those of the European Pharmacopoeia, which in-
clude a more modern test method.

(11) Heavy metals—No change.
(12) Limit of benzoate and salicylate—No change.
(13) Organic volatile impurities—No change.
(14) Assay—No change.

(EMC: J. Lane) RTS—41235-5

Change to read:

Saccharin Calcium

C14H8CaN2O6S2 � 3½H2O 467.49
1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide, calcium salt, hydrate

(2 : 7).
1,2-Benzisothiazolin-3-one 1,1-dioxide calcium salt hydrate

(2 : 7) [6381-91-5].
Anhydrous 404.44 [6485-34-3].

» Saccharin Calcium contains not less than 98.0 per-
cent and not more than 101.0 percent of C14H8Ca-
N2O6S2, calculated on the anhydrous basis.

Packaging and storage—Preserve in well-closed containers.

Labeling—Where the quantity of saccharin calcium is indicated in
the labeling of any preparation containing Saccharin Calcium, this
shall be expressed in terms of saccharin (C7H5NO3S).

USP Reference standards h11i—USP o-Toluenesulfonamide RS.
USP p-Toluenesulfonamide RS.

Identification—

A: Dissolve about 100 mg in 5 mL of sodium hydroxide solu-
tion (1 in 20), evaporate to dryness, and gently fuse the residue
over a small flame until it no longer evolves ammonia. Allow
the residue to cool, dissolve in 20 mL of water, neutralize with
3N hydrochloric acid, and filter: the addition of a drop of ferric
chloride TS to the filtrate produces a violet color.
B: Mix 20 mg with 40 mg of resorcinol, add 10 drops of sul-

furic acid, and heat the mixture in a suitable liquid bath at 2008 for
3 minutes. Allow it to cool, and add 10 mL of water and an excess
of 1N sodium hydroxide: a fluorescent green liquid results.
C: A solution (1 in 10) meets the requirements of the tests for

Calcium h191i.
D: To 10 mL of a solution (1 in 10) add 1 mL of hydrochloric

acid: a crystalline precipitate of saccharin is formed. Wash the pre-
cipitate with cold water, and dry at 1058 for 2 hours: it melts be-
tween 2268 and 2308, the procedure for Class I being used (see
Melting Range or Temperature h741i).
Water, Method I h921i: not more than 15.0%.

Pharmacopeial Forum
Vol. 30(4) [July–Aug. 2004] HARMONIZATION 1423

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

H
arm

onization



Readily carbonizable substances h271i—Dissolve 200 mg in 5
mL of sulfuric acid TS, and maintain at a temperature of 488 to
508 for 10 minutes: the solution has no more color than Matching
Fluid A.

Selenium h291i: 0.003%.

Toluenesulfonamides—
Internal standard solution, Standard stock solution, and Stan-

dard preparations—Prepare as directed for Internal standard solu-
tion, Standard stock solution, and Standard preparations in the test
for Toluenesulfonamides under Saccharin (see NF monograph).
Test preparation—Prepare as directed under Column Partition

Chromatography (see Chromatography h621i), employing a chro-
matographic tube fitted with a porous glass disk in its base, a plas-
tic stopcock on the delivery tube, and a reservoir on the top. Add a
mixture consisting of 10 g of Solid Support and a solution of 2.0 g,
accurately weighed, of Saccharin Calcium in 8.0 mL of sodium
carbonate solution (1 in 20), and proceed as directed for Test prep-
aration in the test for Toluenesulfonamides under Saccharin (see
NF monograph), beginning with ‘‘Pack the contents.’’
Chromatographic system and Procedure—Proceed as directed

for Chromatographic system and Procedure in the test for Tolue-
nesulfonamides under Saccharin (see NF monograph).

Heavy metals, Method I h231i—Dissolve 4 g in 46 mL of water,
add 4 mL of dilute hydrochloric acid (1 in 12), mix, and rub the
inner wall of the vessel with a glass rod until crystallization begins.
Allow the solution to stand for 1 hour, then pass through a dry fil-
ter, discarding the first 10 mL of the filtrate, and use 25 mL of the
subsequent filtrate for the Test Preparation: the limit is 0.001%.

Limit of benzoate and salicylate—To 10 mL of a solution (1 in
20), previously acidified with 5 drops of 6 N acetic acid, add 3
drops of ferric chloride TS: no precipitate or violet color appears.

Organic volatile impurities,Method I h467i: meets the require-
ments.

Assay—Accurately weigh about 500 mg of Saccharin Calcium,
and transfer completely to a separator with the aid of 10 mL of
water. Add 2 mL of 3N hydrochloric acid, and extract the precipi-
tated saccharin first with 30 mL, then with five 20-mL portions, of
a mixture of chloroform and alcohol (9 : 1). Evaporate the com-
bined extracts on a steam bath to dryness, with the aid of a current
of air, then dissolve the residue in 40 mL of alcohol, add 40 mL of
water, mix, add phenolphthalein TS, and titrate with 0.1N sodium
hydroxide VS. Perform a blank determination on a mixture of 40
mL of alcohol and 40 mL of water, and make any necessary correc-
tion. Each mL of 0.1N sodium hydroxide is equivalent to 20.22 mg
of C14H8CaN2O6S2.

&Saccharin Calcium

C14H8CaN2O6S2 � 3½H2O 467.49

1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide, calcium salt,

hydrate (2 : 7).

1,2-Benzisothiazolin-3-one 1,1-dioxide calcium salt hydrate

(2 : 7) [6381-91-5].

Anhydrous 404.44 [6485-34-3].

» Saccharin Calcium contains not less than 99.0

percent and not more than 101.0 percent of

C14H8CaN2O6S2, calculated on the anhydrous ba-

sis.

Packaging and storage—Preserve in well-closed con-

tainers. Store at room temperature.

Labeling—Where the quantity of saccharin calcium is indi-

cated in the labeling of any preparation containing Saccha-

rin Calcium, this shall be expressed in terms of saccharin

(C7H5NO3S).

USP Reference standards h11i—USP Saccharin Calcium

RS. USP o-Toluenesulfonamide RS. USP p-Toluenesulfona-

mide RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to the Reference suspension A and to water in dif-

fused daylight 5 minutes after preparation of Reference sus-

pension A.]

Hydrazine solution—Transfer 1.0 g of hydrazine sulfate

to a 100-mL volumetric flask, dissolve in and dilute with

water to volume, and mix. Allow to stand for 4 to 6 hours.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspension

is stable for 2 months, provided it is stored in a glass con-

tainer free from surface defects. The suspension must not

adhere to the glass and must be well mixed before use.]
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Transfer 25.0 mL ofHydrazine solution to theMethenamine

solution in the 100-mL glass-stoppered flask. Mix, and al-

low to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution—Dissolve 5.0 g of test material in about 20

mL of a 200 g per L solution of sodium acetate, dilute with

the same solution to 25 mL, and mix.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 mm to 25 mm to

obtain a depth of 40 mm. Similarly transfer portions of Ref-

erence suspension A, Reference suspension B, water, and a

200 g per L solution of sodium acetate to separate matching

test tubes. Compare the Test solution, Reference suspension

A, Reference suspension B, water, and a 200 g per L solution

of sodium acetate in diffused daylight, viewing vertically

against a black background (see Visual Comparison under

Spectrophotometry and Light-Scattering h851i). [NOTE—

The diffusion of light must be such that Reference suspen-

sion A can readily be distinguished from water, and that Ref-

erence suspension B can readily be distinguished from Ref-

erence suspension A.] The Test solution shows the same

clarity as that of water, or the 200 g per L solution of sodium

acetate, or its opalescence is not more pronounced than that

of Reference suspension A.

Color of solution—

Standard stock solution—Combine 3.0 mL of ferric chlo-

ride CS, 3.0 mL of cobaltous chloride CS, 2.4 mL of cupric

sulfate CS, and 1.6 mL of dilute hydrochloric acid (10 g per

L).

Standard solution—[NOTE—Prepare the Standard solu-

tion immediately before use.] Transfer 1.0 mL of Standard

stock solution to a 100-mL volumetric flask, dilute with di-

lute hydrochloric acid (10 g per L) to volume, and mix.

Test solution—Use the Test solution from Clarity of solu-

tion.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 mm to 25 mm to

obtain a depth of 40 mm. Similarly transfer portions of Stan-

dard solution, a 200 g per L solution of sodium acetate, and

water to separate matching test tubes. Compare the Test

solution, the Standard solution, a 200 g per L solution of so-

dium acetate, and water in diffused daylight, viewing verti-

cally against a white background (see Visual Comparison

under Spectrophotometry and Light-Scattering h851i). The

Test solution has the appearance of water or the 200 g per L

solution of sodium acetate, or is not more intensely colored

than the Standard solution.

Identification—

A: Infrared Absorption h197Ki—Dry the specimen at

1058 for 2 hours before use.

B: To a solution (1 in 10) add 2 drops of methyl red TS,

and neutralize with 6N ammonium hydroxide. Add 3N hy-

drochloric acid, dropwise, until the solution is acid to the

indicator. Upon the addition of ammonium oxalate TS, a

white precipitate is formed. This precipitate is insoluble in

6N acetic acid but dissolves in hydrochloric acid.

C: Calcium salts moistened with hydrochloric acid im-

part a transient yellowish red color to a nonluminous flame.
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Water, Method I h921i: not more than 15.0%.

Readily carbonizable substances h271i—Dissolve 200

mg in 5 mL of sulfuric acid (between 94.5% and 95.5%

[w/w] of H2SO4), and keep at a temperature of 488 to 508

for 10 minutes: the solution has no more color than Match-

ing Fluid A, when viewed against a white background.

Heavy metals, Method I h231i—Dissolve 4 g in 46 mL of

water, add 4 mL of dilute hydrochloric acid (1 in 12), mix,

and rub the inner wall of the vessel with a glass rod until

crystallization begins. Allow the solution to stand for 1

hour, then pass through a dry filter, discarding the first 10

mL of the filtrate, and use 25 mL of the subsequent filtrate

for the Test Preparation: the limit is 0.001%.

Limit of toluenesulfonamides—

Internal standard solution—Dissolve 25 mg of caffeine in

methylene chloride, and dilute with the same solvent to 100

mL.

Reference solution—Dissolve 20.0 mg of USP o-Toluene-

sulfonamide RS and 20.0 mg of USP p-Toluenesulfonamide

RS in methylene chloride, and dilute with the same solvent

to 100.0 mL. Dilute 5.0 mL of the solution with methylene

chloride to 50.0 mL. Evaporate 5.0 mL of the final solution

to dryness in a stream of nitrogen. Dissolve the residue in

1.0 mL of the Internal standard solution.

Test solution—Suspend 10.0 g of the substance to be ex-

amined in 20 mL of water, and dissolve using 5 mL to 6 mL

of 10N sodium hydroxide. If necessary adjust the solution

with 1N sodium hydroxide or 1N hydrochloric acid to pH 7

to 8, and dilute with water to 50 mL. Shake the solution with

four quantities each of 50 mL of methylene chloride. Com-

bine the lower layers, dry over anhydrous sodium sulfate,

and filter. Wash the filter and the sodium sulfate with 10

mL of methylene chloride. Combine the solution and the

washings, and evaporate almost to dryness in a water bath

at a temperature not exceeding 408. Using a small quantity

of methylene chloride, quantitatively transfer the residue

into a suitable 10-mL tube, evaporate to dryness in a stream

of nitrogen, and dissolve the residue in 1.0 mL of the Inter-

nal standard solution.

Blank solution—Evaporate 200 mL of methylene chloride

to dryness in a water bath at a temperature not exceeding

408. Dissolve the residue in 1 mL of methylene chloride.

Chromatographic system (see Chromatography h621i)—

The instrument is equipped with a flame-ionization detector

and contains a 0.53-mm 6 10-m fused silica column,

coated with G3 phase (film thickness 2 mm). The injector

port, column, and detector temperatures are maintained at

about 2508, 1808, and 2508, respectively; and nitrogen is

used as the carrier gas at a flow rate of about 10 mL per min-

ute. The injector employs a split ratio of 1 : 2.

Procedure—Inject about 1 mL of the Reference solution.

Adjust the sensitivity of the detector so that the height of the

peak due to caffeine is not less than 50% of the full scale of

the recorder. The substances are eluted in the following or-

der: o-toluenesulfonamide, p-toluenesulfonamide, and caf-

feine. The test is not valid unless the resolution between

the peaks due to o-toluenesulfonamide and p-toluenesulfo-

namide is at least 1.5. Inject about 1 mL of the Blank solu-

tion. In the chromatogram obtained, verify that there are no

peaks with the same retention times as the internal standard,

o-toluenesulfonamide and p-toluenesulfonamide. Inject

about 1 mL of the Test solution and 1 mL of the Reference

solution. If any peaks due to o-toluenesulfonamide and p-

toluenesulfonamide appear in the chromatogram obtained

with the Test solution, the ratio of their areas to that of the

internal standard is not greater than the corresponding ratio

in the chromatogram obtained with the Reference solution

(10 ppm of o-toluenesulfonamide and 10 ppm of p-toluene-

sulfonamide).
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Limit of benzoate and salicylate—To 10 mL of a solution

(1 in 20), previously acidified with 5 drops of 6 N acetic

acid, add 3 drops of ferric chloride TS: no precipitate or vio-

let color appears.

Organic volatile impurities, Method I h467i: meets the

requirements.

Assay—Dissolve, with the aid of slight heating if necessary,

about 150 mg of Saccharin Calcium, accurately weighed, in

50 mL of glacial acetic acid. Titrate with 0.1N perchloric

acid, determining the endpoint potentiometrically. Perform

a blank titration, if necessary, and make the appropriate cor-

rection. Each mL of 0.1N perchloric acid is equivalent to

20.22 mg of C14H8CaN2O6S2.&1S (USP28)

BRIEFING

Saccharin Sodium, USP 27 page 1665 and page 1708 of PF
29(5) [Sept.–Oct. 2003]. The United States Pharmacopeia is the
coordinating pharmacopeia for the international harmonization of
the compendial standards for the Saccharin Sodiummonograph, as
part of the process of international harmonization of monographs
and general analytical methods of the European, Japanese, and
United States pharmacopeias. The following monograph, which
represents the ADOPTION STAGE 6 document, is based in part
on comments from the Japanese Pharmacopoeia and the European
Pharmacopoeia in response to the Provisional Harmonized Text
Stage 5A and 5B drafts prepared by the United States Pharmaco-
peia.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification B + + +

Identification C – + +

Acidity or alkalinity + + +

Water + + +

Readily carbonizable
substances

+ + +

Limit of benzoate
and salicylate

– + +

Assay + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Packaging and storage, Heavy me-

tals, Labeling, Clarity of solution, Color of solution, Limit of to-
luenesulfonamides, Identification A (IR).
Specific local attributes: USP: Organic volatile impurities; JP:

Description.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference materials and re-
agent specifications.
Differences between the ADOPTION STAGE 6 document and

the current NF monograph include the following:
(1) In the opening paragraph (the Definition)—The lower limit is

changed from not less than 98.0 percent to not less than 99.0
percent.

(2) Packaging and storage—No change.
(3) Labeling—No change.
(4) USP Reference standards—A reference for Saccharin Sodium

is added for use in the Identification test A.
(5) Clarity of solution—This test is added to comply with EP

standards.
(6) Color of solution—This test is added to comply with EP stan-

dards.
(7) Identification—Identification tests A, B, and D are replaced

with a more definitive IR absorption test. Identification test
C is retained, but separated into two tests (B and C).

(8) Water—No change.
(9) Readily carbonizable substances—No change.
(10) Selenium—This test is deleted because it is unnecessary for

this compound.
(11) Limit of toluenesulfonamides—The test method and limits are

changed to those of the European Pharmacopoeia, which in-
clude a more modern test method.

(12) Heavy metals—No change.
(13) Limit of benzoate and salicylate—No change.
(14) Organic volatile impurities—No change.
(15) Assay—No change.

(EMC: J. Lane) RTS—41235-7

Change to read:

Saccharin Sodium

C7H4NNaO3S � 2H2O 241.20
1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide, sodium salt, dihy-

drate.
1,2-Benzisothiazolin-3-one 1,1-dioxide sodium salt dihydrate

[6155-57-3].
Anhydrous 205.17 [128-44-9].
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» Saccharin Sodium contains not less than 98.0 percent
and not more than 101.0 percent of C7H4NNaO3S, cal-
culated on the anhydrous basis.

Packaging and storage—Preserve in well-closed containers.

Labeling—Where the quantity of saccharin sodium is indicated in
the labeling of any preparation containing Saccharin Sodium, this
shall be expressed in terms of saccharin (C7H5NO3S).

USP Reference standards h11i—USP o-Toluenesulfonamide RS.
USP p-Toluenesulfonamide RS.

Identification—

A: The residue obtained by igniting it responds to the tests for
Sodium h191i.
B: To 10 mL of a solution (1 in 10) add 1 mL of hydrochloric

acid: a crystalline precipitate of saccharin is formed. Wash the pre-
cipitate with cold water until the last washing is free from chloride,
and dry at 1058 for 2 hours: it melts between 2268 and 2308, the
procedure for Class I being used (see Melting Range or Tempera-
ture h741i).
Alkalinity—A solution (1 in 10) is neutral or alkaline to litmus,
but no red color is produced with phenolphthalein TS.

Toluenesulfonamides—
Internal standard solution, Standard stock solution, and Stan-

dard preparations—Prepare as directed for Internal standard solu-
tion, Standard stock solution, and Standard preparations in the test
for Toluenesulfonamides under Saccharin (see NF monograph).
Test preparation—Prepare as directed under Column Partition

Chromatography (see Chromatography h621i), employing a chro-
matographic tube fitted with a porous glass disk in its base, a plas-
tic stopcock on the delivery tube, and a reservoir on the top. Add a
mixture consisting of 10 g of Solid Support and a solution of 2.0 g,
accurately weighed, of Saccharin Sodium in 8.0 mL of sodium car-
bonate solution (1 in 20), and proceed as directed under Test prep-
aration in the test for Toluenesulfonamides under Saccharin (see
NF monograph), beginning with ‘‘Pack the contents.’’
Chromatographic system and Procedure—Proceed as directed

for Chromatographic system and Procedure in the test for Tolue-
nesulfonamide under Saccharin (see NF monograph).

Heavy metals, Method I h231i—Dissolve 4 g in 46 mL of water,
add 4 mL of 1N hydrochloric acid, mix, and rub the inner wall of
the vessel with a glass rod until crystallization begins. Allow the
solution to stand for 1 hour, and then filter through a dry filter, dis-
carding the first 10 mL of the filtrate: the limit, determined on 25
mL of the subsequent filtrate, is 0.001%.

Organic volatile impurities, Method IV h467i: meets the re-
quirements.

Other requirements—It responds to Identification tests A and B,
and meets the requirements of the tests for Water, Benzoate and
salicylate, Selenium, and Readily carbonizable substances under
Saccharin Calcium.

Assay—Proceed with Saccharin Sodium as directed in the Assay
under Saccharin Calcium. Each mL of 0.1N sodium hydroxide is
equivalent to 20.52 mg of C7H4NNaO3S.

&Saccharin Sodium

C7H4NNaO3S � 2H2O 241.20

1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide, sodium salt,

dihydrate.

1,2-Benzisothiazolin-3-one 1,1-dioxide sodium salt dihy-

drate [6155-57-3].

Anhydrous 205.17 [128-44-9].

» Saccharin Sodium contains not less than 99.0

percent and not more than 101.0 percent of

C7H4NNaO3S � 2H2O, calculated on the anhy-

drous basis.

Packaging and storage—Preserve in well-closed con-

tainers. Store at room temperature.

Labeling—Where the quantity of saccharin sodium is indi-

cated in the labeling of any preparation containing Saccha-

rin Sodium, this shall be expressed in terms of saccharin

(C7H5NO3S).

USP Reference standards h11i—USP Saccharin Sodium

RS. USP o-Toluenesulfonamide RS. USP p-Toluenesulfona-

mide RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension A and to water in dif-

fused daylight 5 minutes after preparation of Reference sus-

pension A.]
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Hydrazine solution—Transfer 1.0 g of hydrazine sulfate

to a 100-mL volumetric flask, dissolve in and dilute with

water to volume, and mix. Allow to stand for 4 to 6 hours.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspension

is stable for 2 months, provided it is stored in a glass con-

tainer free from surface defects. The suspension must not

adhere to the glass and must be well mixed before use.]

Transfer 25.0 mL ofHydrazine solution to theMethenamine

solution in the 100-mL glass-stoppered flask. Mix, and al-

low to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution—Dissolve 5.0 g of test material in about 20

mL of a 200 g per L solution of sodium acetate, dilute with

water the same solution to 25 mL, and mix.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 mm to 25 mm to

obtain a depth of 40 mm. Similarly transfer portions of Ref-

erence suspension A, Reference suspension B, water, and a

200 g per L solution of sodium acetate to separate matching

test tubes. Compare the Test solution, Reference suspension

A, Reference suspension B, water, and a 200 g per L solution

of sodium acetate in diffused daylight, viewing vertically

against a black background (see Visual Comparison under

Spectrophotometry and Light-Scattering h851i). [NOTE—

The diffusion of light must be such that Reference suspen-

sion A can readily be distinguished from water, and that Ref-

erence suspension B can readily be distinguished from Ref-

erence suspension A.] The Test solution shows the same

clarity as that of water, or the 200 g per L solution of sodium

acetate, or its opalescence is not more pronounced that that

of Reference suspension A.

Color of solution—

Standard stock solution—Combine 3.0 mL of ferric chlo-

ride CS, 3.0 mL of cobaltous chloride CS, 2.4 mL of cupric

sulfate CS, and 1.6 mL of dilute hydrochloric acid (10 g per

L).

Standard solution—[NOTE—Prepare the Standard solution

immediately before use.] Transfer 1.0 mL of Standard stock

solution to a 100-mL volumetric flask, dilute with dilute hy-

drochloric acid (10 g per L) to volume, and mix.

Test solution—Use the Test solution from Clarity of solu-

tion.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 mm to 25 mm to

obtain a depth of 40 mm. Similarly transfer portions of Stan-

dard solution, a 200 g per L solution of sodium acetate, and

water to separate matching test tubes. Compare the Test

solution, the Standard solution, a 200 g per L solution of so-

dium acetate, and water in diffused daylight, viewing verti-

cally against a white background (see Visual Comparison

under Spectrophotometry and Light-Scattering h851i). The

Test solution has the appearance of water or the 200 g per L

solution of sodium acetate, or is not more intensely colored

than the Standard solution.
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Identification—

A: Infrared Absorption h197Ki—Dry the specimen at

1058 for 2 hours before use.

B: To a solution (1 in 10) add 2 mL of 15% potassium

carbonate, and heat to boiling. No precipitate is formed.

Add 4 mL of potassium pyroantimonate TS, and heat to

boiling. Allow to cool in ice water and, if necessary, rub

the inside of the test tube with a glass rod. A dense precipi-

tate is formed.

C: Sodium salts impart an intense yellow color to a

nonluminous flame.

Acidity or alkalinity—To a solution of 1.0 g in 10 mL of

carbon dioxide-free water add 1 drop of phenolphthalein

TS: no pink color is produced. Then add 1 drop of 0.1 N

sodium hydroxide: a pink color is produced.

Water, Method I h921i: not more than 15.0%.

Readily carbonizable substances h271i—Dissolve 200

mg in 5 mL of sulfuric acid (between 94.5% and 95.5%

[w/w] of H2SO4), and keep at a temperature of 488 to 508

for 10 minutes: the solution has no more color than Match-

ing Fluid A, when viewed against a white background.

Heavy metals, Method I h231i—Dissolve 4 g in 46 mL of

water, add 4 mL of dilute hydrochloric acid (1 in 12), mix,

and rub the inner wall of the vessel with a glass rod until

crystallization begins. Allow the solution to stand for 1

hour, then pass through a dry filter, discarding the first 10

mL of the filtrate, and use 25 mL of the subsequent filtrate

for the Test Preparation: the limit is 0.001%.

Limit of toluenesulfonamides—

Internal standard solution—Dissolve 25 mg of caffeine in

methylene chloride, and dilute with the same solvent to 100

mL.

Reference solution—Dissolve 20.0 mg of USP o-Toluene-

sulfonamide RS and 20.0 mg of USP p-Toluenesulfonamide

RS in methylene chloride, and dilute with the same solvent

to 100.0 mL. Dilute 5.0 mL of the solution with methylene

chloride to 50.0 mL. Evaporate 5.0 mL of the final solution

to dryness in a stream of nitrogen. Dissolve the residue in

1.0 mL of the Internal standard solution.

Test solution—Suspend 10.0 g of the substance to be ex-

amined in 20 mL of water, and dissolve using 5 mL to 6 mL

of 1 10 N sodium hydroxide. If necessary adjust the solution

with 1N sodium hydroxide or 1N hydrochloric acid to a pH

of 7 to 8, and dilute with water to 50 mL. Shake the solution

with four quantities each of 50 mL of methylene chloride.

Combine the lower layers, dry over anhydrous sodium sul-

fate, and filter. Wash the filter and the sodium sulfate with 10

mL of methylene chloride. Combine the solution and the

washings, and evaporate almost to dryness in a water bath

at a temperature not exceeding 408. Using a small quantity

of methylene chloride, quantitatively transfer the residue

into a suitable 10-mL tube, evaporate to dryness in a stream

of nitrogen, and dissolve the residue in 1.0 mL of the Inter-

nal standard solution.

Blank solution—Evaporate 200 mL of methylene chlo-

ride to dryness in a water bath at a temperature not exceed-

ing 408. Dissolve the residue in 1 mL of methylene chloride.

Chromatographic system (see Chromatography h621i)—

The instrument is equipped with a flame-ionization detector

and contains a 0.53-mm 6 10-m fused silica column,

coated with G3 phase (film thickness 2 mm). The injector

port, column, and detector temperatures are maintained at

about 2508, 1808, and 2508, respectively; and nitrogen is

used as the carrier gas at a flow rate of about 10 mL per min-

ute. The injector employs a split ratio of 1 : 2.
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Procedure—Inject about 1 mL of the Reference solution.

Adjust the sensitivity of the detector so that the height of the

peak due to caffeine is not less than 50% of the full scale of

the recorder. The substances are eluted in the following or-

der: o-toluenesulfonamide, p-toluenesulfonamide, and caf-

feine. The test is not valid unless the resolution between

the peaks due to o-toluenesulfonamide and p-toluenesulfo-

namide is at least 1.5. Inject about 1 mL of the Blank solu-

tion. In the chromatogram obtained, verify that there are no

peaks with the same retention times as the internal standard,

o-toluenesulfonamide, and p-toluenesulfonamide. Inject

about 1 mL of the Test solution and 1 mL of the Reference

solution. If any peaks due to o-toluenesulfonamide and p-

toluenesulfonamide appear in the chromatogram obtained

with the Test solution, the ratio of their areas to that of the

internal standard is not greater than the corresponding ratio

in the chromatogram obtained with the Reference solution

(10 ppm of o-toluenesulfonamide and 10 ppm of p-toluene-

sulfonamide).

Limit of benzoate and salicylate—To 10 mL of a solution

(1 in 20), previously acidified with 5 drops of 6 N acetic

acid, add 3 drops of ferric chloride TS: no precipitate or vio-

let color appears.

Organic volatile impurities, Method I h467i: meets the

requirements.

Assay—Dissolve, with the aid of slight heating if necessary,

about 150 mg of Saccharin Sodium, accurately weighed, in

50 mL of glacial acetic acid. Titrate with 0.1N perchloric

acid, determining the endpoint potentiometrically. Perform

a blank titration, if necessary, and make the appropriate cor-

rection. Each mL of 0.1N perchloric acid is equivalent to

20.52 mg of C7H4NNaO3S.&1S (USP28)

MONOGRAPHS (NF)

BRIEFING

Butylparaben, NF 22 page 2833 and page 1967 of PF 28(6)
[Nov.–Dec. 2002]. The European Pharmacopoeia, a member of
the Pharmacopoeial Discussion Group, is the coordinating pharma-
copoeia in the efforts toward the international harmonization of
compendial standards for this monograph. The presented text rep-
resents the ADOPTION STAGE 6 draft in the harmonization pro-
cess.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Appearance of
solution

+ + +

Acidity + + +

Related substances* + + +

Sulphated ash + + +

Assay + + +

* JP will not include the system suitability requirement and consequently
will not include reference solution (b).

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Identification by infra-

red spectrophotometry, Storage.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference materials and re-
agent specifications.
Local requirements: JP: Heavy metals (20 ppm); USP: Organic

volatile impurities.
Differences between the ADOPTION STAGE 6 document and

the current NF monograph include the following:
(1) In the opening paragraph (the Definition)—Calculations

using the dried substance are deleted, as the Loss on drying
test is deleted. The acceptance range has been widened.

(2) Packaging and storage—No change.
(3) USP Reference standards—The reference standard for

Propylparaben has been added for the Related substances test.
(4) Identification—The test for Melting range has been moved

under Identification.
(5) Color of solution—This test is added to comply with EP stan-

dards.
(6) Melting range—Moved under Identification.
(7) Acidity—The EP test method has replaced the current USP

method.
(8) Loss on drying—Deleted.
(9) Residue on ignition—The limits are increased to not more

than 0.1% to comply with EP standards.
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(10) Organic volatile impurities—No change.
(11) Related substances—This test is added to comply with EP

standards.
(12) Assay—The sample amount and the amount of 1N sodium

hydroxide has changed, and the heating process has changed
to a specific temperature and does not include refluxing.

(EMC: J. Lane) RTS—41235-3

Change to read:

Butylparaben

C11H14O3 194.23
Benzoic acid, 4-hydroxy-, butyl ester.
Butyl p-hydroxybenzoate [94-26-8].

» Butylparaben contains not less than 99.0 percent and
not more than 100.5 percent of C11H14O3, calculated on
the dried basis.

Packaging and storage—Preserve in well-closed containers.

USP Reference standards h11i—USP Butylparaben RS.

Identification, Infrared Absorption h197Mi.
Melting range h741i: between 688 and 728.

Acidity—Heat 0.75 g in 15 mL of water at 808 for 1 minute, cool,
and filter: the filtrate is neutral or acid to litmus. To 10 mL of the
filtrate add 0.20 mL of 0.10N sodium hydroxide and 2 drops of
methyl red TS: the solution is yellow.

Loss on drying h731i—Dry it over silica gel for 5 hours: it loses
not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.05%.

Organic volatile impurities, Method IV h467i: meets the re-
quirements.

Assay—Transfer about 2 g of Butylparaben, accurately weighed,
to a flask fitted with a ground-glass stopper and equipped for re-
fluxing under a water-cooled condenser. Add 40.0 mL of 1N so-
dium hydroxide VS, and reflux for 1 hour. Cool to room
temperature, and rinse the condenser with water. Titrate the excess
sodium hydroxide with 1N sulfuric acid VS, continuing the titra-
tion until the second point of inflection and determining the end-
point potentiometically (see Titrimetry h541i). Perform a blank
determination (see Residual Titrations under Titrimetry h541i).
Each mL of 1N sodium hydroxide is equivalent to 194.2 mg of
C11H14O3.

&Butylparaben

C11H14O3 194.23

Benzoic acid, 4-hydroxy-, butyl ester.

Butyl p-hydroxybenzoate [94-26-8].

» Butylparaben contains not less than 98.0 percent

and not more than 102.0 percent of C11H14O3.

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Butylparaben RS.

USP Propylparaben RS.

Identification—

A: Infrared Absorption h197Mi.

B: Melting range h741i: between 688 and 718.

Color of solution—Dissolve 1 g in alcohol, dilute with al-

cohol to 10 mL, and mix (Butylparaben solution). This solu-

tion is clear and not more intensely colored than alcohol or a

solution prepared immediately before use by mixing 2.4 mL

of ferric chloride CS, 1.0 mL of cobaltous chloride CS, and

0.4 mL of cupric sulfate CS with 0.3 N hydrochloric acid to

make 10 mL, and diluting 5 mL of this solution with 0.3 N

hydrochloric acid to make 100 mL. Make the comparison by

viewing the solutions downward in matched color-com-

parison tubes against a white surface (see Color and Achro-

micity h631i).

Acidity—To 2 mL of Butylparaben solution prepared in the

Color of solution test add 3 mL of alcohol, 5 mL of carbon

dioxide-free water, and 0.1 mL of bromocresol green TS,

and titrate with 0.10 N sodium hydroxide: not more than

0.1 mL is required to produce a blue color.

Residue on ignition h281i: not more than 0.1%, deter-

mined on 1.0 g.
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Related substances—

Test solution—Prepare a solution of Butylparaben in ace-

tone containing 10 mg per mL.

Standard solutions—Transfer 0.5 mL of the Test solution

to a 100-mL volumetric flask, dilute with acetone to volume,

and mix (Standard solution A). Dissolve 10 mg, accurately

weighed, of USP Butylparaben RS in 1 mL of the Test solu-

tion, and dilute with acetone to 10 mL (Standard solution

B).

Procedure—Separately apply 2 mL of the Test solution

and 2 mL of each Standard solution to a thin-layer chro-

matographic plate (see Chromatography h621i), coated

with a 0.25-mm layer of chromatographic octadecylsila-

nized silica gel mixture. Develop the chromatogram in a sol-

vent system consisting of a mixture of methanol, water, and

glacial acetic acid (70 : 30 : 1) until the solvent front has

moved about three-fourths of the length of the plate. Re-

move the plate from the chamber, mark the solvent front,

and allow the solvent to evaporate. Examine the plate under

short-wavelength UV light, and compare the intensities of

any secondary spots observed in the chromatogram of the

Test solution with that of the principal spot in the chromato-

gram of Standard solution A: the intensity of any individual

secondary spot in the chromatogram of the Test solution is

not greater than that of the principal spot obtained in the

chromatogram of Standard solution A (0.5%). The test is

not valid unless the chromatogram obtained with Standard

solution B shows two clearly separated principal spots.

Organic volatile impurities,Method IV h467i: meets the

requirements.

Assay—To about 1.000 g of Butylparaben, accurately

weighed, add 20.0 mL of 1N sodium hydroxide VS, and

heat at about 708 for 1 hour. Cool rapidly in an ice bath. Car-

ry out the titration on the solutions at room temperature. Ti-

trate the excess sodium hydroxide with 1N sulfuric acid VS,

continuing the titration until the second point of inflection

and determining the endpoint potentiometrically (see Titri-

metry h541i). Perform a blank determination (see Residual

Titrations under Titrimetry h541i. Each mL of 1N sodium

hydroxide is equivalent to 194.2 mg of C11H14O3.&1S (NF23)

BRIEFING

Microcrystalline Cellulose, NF 22 page 2845 and page 1305 of
PF 29(4) [July–Aug. 2003]. The United States Pharmacopeia is the
coordinating pharmacopeia for the international harmonization of
the compendial standards for theMicrocrystalline Cellulosemono-
graph, as part of the process of international harmonization of
monographs and general analytical methods of the European, Japa-
nese, and United States pharmacopeias. The following monograph,
which represents the ADOPTION STAGE 6 document, is based
on corresponding monograph for Microcrystalline Cellulose that
was prepared by the U.S. Pharmacopeia. This draft was based in
part on comments from the European and Japanese Pharmaco-
poeias in response to the Provisional Harmonized Text Stage 5A
and 5B drafts.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Labeling – + +

Identification A + + +

Identification B + + +

Conductivity + + +

pH + + +

Loss on drying1 + + +

Residue on ignition + + +

Bulk density2 – + +

Water-soluble
substances

+ + +

Ether-soluble
substances

+ + +

1 USP will retain, as a specific local attribute, that the value can be within a
percentage range, as specified within the labeling.
2 USP will retain, as a specific local attribute, that the bulk density value is
wthin the labeled specification.

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Heavy metals, Micro-

bial limits, Labeling, Packaging and storage.
Specific local attributes: JP: Identification C—Dispersion test;

USP: Organic volatile impurities, Particle size distribution estima-
tion by analytical sieving.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference materials and re-
agent specifications.
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Differences between the Adoption Stage 6 document and the
current NF monograph include the following:
(1) Definition—No change.
(2) Packaging and storage—No change.
(3) Labeling—Additional information is presented to clarify par-

ticle size testing.
(4) Identification test B—The requirements to be within the la-

beled specification are deleted.
(5) Microbial limits—No change.
(6) Conductivity—No change.
(7) pH—The upper limit is increased to 7.5 from 7.0 to conform

to EP and JP standards and to be consistent with the mono-
graph for Powdered Cellulose.

(8) Loss on drying—No change.
(9) Residue on ignition—The standard for this test was increased

to not more than 0.1%, which conforms to EP standards.
(10) Bulk density—No change.
(11) Water-soluble substances—The standard for this test was

changed from 0.24% to 0.25%.
(12) Ether-soluble substances—No change.
(13) Heavy metals—No change.
(14) Organic volatile impurities—No change.
(15) Particle size distribution estimation by analytical sieving—To

further strengthen the monograph, a test for the determination
of particle size distribution is added. Because the determina-
tion of particle size distribution is not a compendial require-
ment for this article, the test does not contain limit values. The
test provides a means for ensuring that suppliers and users of
Microcrystalline Cellulose who have an interest in this prop-
erty may obtain this value by the same method. Users who do
not require any definite particle size range material obviously
would have no concern about this material property or mono-
graph test.

(EMC: J. Lane) RTS—41235-8

Change to read:

Microcrystalline Cellulose

Cellulose.
Cellulose [9004-34-6].

»Microcrystalline Cellulose is purified, partially depo-
lymerized cellulose prepared by treating alpha cellu-
lose, obtained as a pulp from fibrous plant material,
with mineral acids.

Packaging and storage—Preserve in tight containers.

Labeling—The labeling indicates the nominal loss on drying, bulk
density, and degree of polymerization values. Degree of polymer-
ization compliance is determined using Identification test B.Where
the particle size distribution is stated in the labeling, the labeling
indicates the d10, d50, and d90 values and the range for each.

Identification—

A: Prepare iodinated zinc chloride solution by dissolving 20 g
of zinc chloride and 6.5 g of potassium iodide in 10.5 mL of water.
Add 0.5 g of iodine, and shake for 15 minutes. Place about 10 mg

of Microcrystalline Cellulose on a watch glass, and disperse in 2
mL of iodinated zinc chloride solution: the substance takes on a
violet-blue color.

B: Transfer 1.3 g of Microcrystalline Cellulose, accurately
weighed to 0.1 mg, to a 125-mL conical flask. Add 25.0 mL of
water and 25.0 mL of 1.0M cupriethylenediamine hydroxide solu-
tion. Immediately purge the solution with nitrogen, insert the stop-
per, and shake on a wrist action shaker or other suitable mechanical
shaker until completely dissolved. Transfer 7.0 mL of the solution
to a calibrated number 150 Cannon-Fenske or equivalent1 viscosi-
meter. Allow the solution to equilibrate at 25+ 0.18 for not less
than 5 minutes. Time the flow between the 2 marks on the visco-
simeter, and record the flow time, t1, in seconds. Calculate the ki-
nematic viscosity, (KV)1, of the Microcrystalline Cellulose taken by
the formula:

t1(k1),

in which k1 is the viscosimeter constant (see Viscosity h911i). Ob-
tain the flow time, t2, for a 0.5M cupriethylenediamine hydroxide
solution using a number 100 Cannon-Fenske or equivalent1 visco-
simeter. Calculate the kinematic viscosity, (KV)2, of the solvent by
the formula:

t2(k2),

in which k2 is the viscosimeter constant. Determine the relative vis-
cosity, Zrel, of the Microcrystalline Cellulose specimen taken by the
formula:

(KV)1 / (KV)2.

Determine the intrinsic viscosity, [Z]c, by interpolation, using the
Intrinsic Viscosity Table in the Reference Tables section. Calculate
the degree of polymerization, P, by the formula:

((95)[Z] c) / (WS[(100 – % LOD) / 100]) ,

in which WS is the weight, in g, of the Microcrystalline Cellulose
taken, and % LOD is the value obtained from the test for Loss on
drying. The degree of polymerization is not greater than 350, and is
within the labeled specification.

Microbial limits h61i—The total aerobic microbial count does not
exceed 1000 cfu per g, the total combined molds and yeasts count
does not exceed 100 cfu per g, and it meets the requirements of the
tests for absence of Staphylococcus aureus and Pseudomonas
aeruginosa and for absence of Escherichia coli and Salmonella
species.

Conductivity—Shake about 5 g with 40 mL of water for 20 min-
utes, and centrifuge. Retain the supernatant liquid for use in the pH
test. Using an appropriate conductivity meter that has been standar-
dized with a potassium chloride conductivity calibration standard2

having a conductivity of 100 mS per cm, measure the conductivity
of the supernatant solution after a stable reading is obtained, and
measure the conductivity of the water used to prepare the test
specimen. The conductivity of the supernatant solution does not
exceed the conductivity of the water by more than 75 mS per cm.

pH h791i: between 5.0 and 7.0 in the supernatant solution ob-
tained in the Conductivity test.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses not more
than 7.0% of its weight, or some other lower percentage, or is with-
in a percentage range, as specified in the labeling.

Residue on ignition h281i: not more than 0.05%.

1 A Ubbelohde 1C viscosimeter is equivalent to a Cannon-Fenske 150 vis-
cosimeter. A Ubbelohde 1 viscosimeter is equivalent to a Cannon-Fenske
100 viscosimeter.
2 Commercially available conductivity calibration solutions for conductiv-
ity meter standardization, standardized by methods traceable to the National
Institute of Science and Technology (NIST), may be used. Solutions pre-
pared according to instructions given in ASTM Standard D1125 may be
used provided the conductivity of the resultant solution is the same as that
of the solution prepared from the NIST-certified material.
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Bulk density—Use a volume meter3 that has been fitted with a 10-
mesh screen. The volume meter is freestanding of the brass or
stainless steel cup, which is calibrated to a capacity of
25.0+ 0.05 mL and has an inside diameter of 30.0+ 2.0 mm.
Weigh the empty cup, position it under the chute, and slowly pour
the powder from a height of 5.1 cm (2 inches) above the funnel
through the volume meter, at a rate suitable to prevent clogging,
until the cup overflows. [NOTE—If excessive clogging of the screen
occurs, remove the screen.] Level the excess powder, and weigh
the filled cup. Calculate the bulk density by dividing the weight
of the powder in the cup by the volume of the cup: the bulk density
is within the labeled specification.

Water-soluble substances—Shake 5.0 g with about 80 mL of
water for 10 minutes, filter with the aid of vacuum through filter
paper (Whatman No. 42 or equivalent) into a vacuum flask. Trans-
fer the filtrate to a tared beaker, evaporate to dryness without char-
ring, dry at 1058 for 1 hour, cool in a desiccator, and weigh: the
difference between the weight of the residue and the weight ob-
tained from a blank determination does not exceed 12.0 mg
(0.24%).

Ether-soluble substances—Place 10.0 g in a chromatography col-
umn having an internal diameter of about 20 mm, and pass 50 mL
of peroxide-free ether through the column. Evaporate the eluate to
dryness in a previously dried and tared evaporating dish with the
aid of a current of air in a fume hood. After all the ether has eva-
porated, dry the residue at 1058 for 30 minutes, cool in a desiccator,
and weigh: the difference between the weight of the residue and the
weight obtained from a blank determination does not exceed 5.0
mg (0.05%).

Heavy metals, Method II h231i: 0.001%.

Organic volatile impurities, Method IV h467i: meets the re-
quirements.

&Microcrystalline Cellulose

Cellulose.

Cellulose [9004-34-6].

» Microcrystalline Cellulose is purified, partially

depolymerized cellulose prepared by treating al-

pha cellulose, obtained as a pulp from fibrous

plant material, with mineral acids.

Packaging and storage—Preserve in tight containers.

Labeling—The labeling indicates the nominal loss on dry-

ing, bulk density, and degree of polymerization values. De-

gree of polymerization compliance is determined using

Identification test B. Where the particle size distribution is

stated in the labeling, proceed as directed under Particle

Size Distribution Estimation by Analytical Sieving h786i;

the labeling indicates the d10, d50, and d90 values (see Powder

Fineness h811i) and the range for each.

Identification—

A: Prepare iodinated zinc chloride solution by dissolv-

ing 20 g of zinc chloride and 6.5 g of potassium iodide in

10.5 mL of water. Add 0.5 g of iodine, and shake for 15 min-

utes. Place about 10 mg of Microcrystalline Cellulose on a

watch glass, and disperse in 2 mL of iodinated zinc chloride

solution: the substance takes on a violet-blue color.

B: Transfer 1.3 g of Microcrystalline Cellulose, ac-

curately weighed to 0.1 mg, to a 125-mL conical flask.

Add 25.0 mL of water and 25.0 mL of 1.0M cupriethylene-

diamine hydroxide solution. Immediately purge the solution

with nitrogen, insert the stopper, and shake on a wrist action

shaker or other suitable mechanical shaker until completely

dissolved. Transfer 7.0 mL of the solution to a calibrated

number 150 Cannon-Fenske, or equivalent, viscosimeter.

Allow the solution to equilibrate at 25+ 0.18 for not less

than 5 minutes. Time the flow between the two marks on

the viscosimeter, and record the flow time, t1, in seconds.

Calculate the kinematic viscosity, (KV)1, of the Microcrys-

talline Cellulose taken by the formula:

t1(k1),

in which k1 is the viscosimeter constant (see Viscosity

h911i). Obtain the flow time, t2, for a 0.5M cupriethylene-

diamine hydroxide solution using a number 100 Cannon-

Fenske, or equivalent, viscosimeter. Calculate the kinematic

viscosity, (KV)2, of the solvent by the formula:

t2(k2),3 A suitable apparatus is described as the Scott Volumeter in ASTM B 329,
available from the American Society for Testing and Materials, 100 Barr
Harbor Drive, West Conshohocken, PA 19429-2959.
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in which k2 is the viscosimeter constant. Determine the re-

lative viscosity, Zrel, of the Microcrystalline Cellulose speci-

men taken by the formula:

(KV)1 / (KV)2.

Determine the intrinsic viscosity, [Z]c, by interpolation,

using the Intrinsic Viscosity Table in the Reference Tables

section. Calculate the degree of polymerization, P, by the

formula:

(95)[Z]c /WS[(l00 – %LOD)/100],

in which WS is the weight, in g, of the Microcrystalline Cel-

lulose taken; and % LOD is the value obtained from the test

for Loss on drying. The degree of polymerization is not

greater than 350.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, the total combined molds

and yeasts count does not exceed 100 cfu per g, and it meets

the requirements of the tests for absence of Staphylococcus

aureus and Pseudomonas aeruginosa and for absence of Es-

cherichia coli and Salmonella species.

Conductivity—Shake about 5 g with 40 mL of water for 20

minutes, and centrifuge. Retain the supernatant for use in

the pH test. Using an appropriate conductivity meter that

has been standardized with a potassium chloride conductiv-

ity calibration standard having a conductivity of 100 mS per

cm, measure the conductivity of the supernatant after a

stable reading is obtained, and measure the conductivity

of the water used to prepare the test specimen. The conduc-

tivity of the supernatant does not exceed the conductivity of

the water by more than 75 mS per cm.

pH h791i: between 5.0 and 7.5 in the supernatant ob-

tained in the Conductivity test.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 7.0% of its weight, or some other lower per-

centage, or is within a percentage range, as specified in the

labeling.

Residue on ignition h281i: not more than 0.1%.

Bulk density—Use a volumeter that has been fitted with a

10-mesh screen. The volumeter is freestanding of the brass

or stainless steel cup, which is calibrated to a capacity of

25.0+ 0.05 mL and has an inside diameter of 30.0+ 2.0

mm. Weigh the empty cup, position it under the chute,

and slowly pour the powder from a height of 5.1 cm (2

inches) above the funnel through the volumeter, at a rate

suitable to prevent clogging, until the cup overflows.

[NOTE—If excessive clogging of the screen occurs, remove

the screen.] Level the excess powder, and weigh the filled

cup. Calculate the bulk density by dividing the weight of

the powder in the cup by the volume of the cup: the bulk

density is within the labeled specification.

Particle size distribution estimation by analytical sieving

h786i—[NOTE—In cases where there are no functionality-re-

lated concerns regarding the particle size distribution of the

article, this test may be omitted.] Where the labeling states

the particle size distribution, determine the particle size dis-

tribution as directed in the chapter.

Water-soluble substances—Shake 5.0 g with about 80 mL

of water for 10 minutes, filter with the aid of vacuum

through filter paper (Whatman No. 42 or equivalent) into

a vacuum flask. Transfer the filtrate to a tared beaker, eva-

porate to dryness without charring, dry at 1058 for 1 hour,

cool in a desiccator, and weigh: the difference between the

weight of the residue and the weight obtained from a blank

determination does not exceed 12.5 mg (0.25%).
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Ether-soluble substances—Place 10.0 g in a chromato-

graphic column having an internal diameter of about 20

mm, and pass 50 mL of peroxide-free ether through the col-

umn. Evaporate the eluate to dryness in a previously dried

and tared evaporating dish with the aid of a current of air in a

fume hood. After all the ether has evaporated, dry the resi-

due at 1058 for 30 minutes, cool in a desiccator, and weigh:

the difference between the weight of the residue and the

weight obtained from a blank determination does not exceed

5.0 mg (0.05%).

Heavy metals, Method II h231i: 0.001%.

Organic volatile impurities,Method IV h467i: meets the

requirements.&1S (NF23)

BRIEFING

Powdered Cellulose, NF 22 page 2847 and page 1307 of PF
29(4) [July–Aug. 2003]. The United States Pharmacopeia is the co-
ordinating pharmacopeia for the international harmonization of the
compendial standards for the Powdered Cellulose monograph, as
part of the process of international harmonization of monographs
and general analytical methods of the European, Japanese, and
United States pharmacopeias. The following monograph, which
represents the ADOPTION STAGE 6 document, is based on
the corresponding monograph for Powdered Cellulose that was
prepared by the U.S. Pharmacopoeia. This draft was based in part
on comments from the European and Japanese Pharmacopoeias in
response to the Provisional Harmonized Text Stage 5A and 5B
drafts.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Labeling – + +

Identification A + + +

Identification B + + +

pH + + +

Loss on drying + + +

Residue on ignition + + +

Water-soluble
substances

+ + +

Ether-soluble
substances

+ + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Identification C—Dispersion test

(JP); Characters, Heavy metals, Microbial limits, Packaging and
storage.
Specific local attributes: USP: Organic volatile impurities.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference materials and re-
agent specifications.
Differences between the ADOPTION STAGE 6 document and

the current NF monograph include the following:
(1) Definition—No change.
(2) Packaging and storage—No change.
(3) Labeling—No change.
(4) Identification test B—This test is deleted. The former test C is

now labeled as test B. The deleted test is considered a func-
tionality-related test, which is not appropriate for Harmoniza-
tion.

(5) Identification test C—Now labeled as Identification test B.
The lower limit for the degree of polymerization is deleted,
as are requirements to be within the labeled specification.

(6) Microbial limits—No change.
(7) pH—No change.
(8) Loss on drying—The limit is increased to 6.5% from 6.0% to

conform to EP and JP standards. The drying time is increased
from 2 hours to 3 hours.

(9) Residue on ignition—The addition of sulfuric acid is allowed.
The limit has not changed.

(10) Water-soluble substances—No change.
(11) Ether-soluble substances—No change.
(12) Heavy metals—No change.
(13) Organic volatile impurities—No change.

(EMC: J. Lane) RTS—41235-10

Change to read:

Powdered Cellulose

» Powdered Cellulose is purified, mechanically disin-
tegrated cellulose prepared by processing alpha cellu-
lose obtained as a pulp from fibrous plant materials.

Packaging and storage—Preserve in tight containers.

Labeling—The labeling indicates the nominal degree of polymer-
ization value. Degree of polymerization compliance is determined
using Identification test C.

Identification—

A: Prepare iodinated zinc chloride solution by dissolving 20 g
of zinc chloride and 6.5 g of potassium iodide in 10.5 mL of water.
Add 0.5 g of iodine, and shake for 15 minutes. Place about 10 mg
of Powdered Cellulose on watch glass, and disperse in 2 mL of
iodinated zinc chloride solution: the substance takes on a violet-
blue color.
B: Mix 30 g with 270 mL of water in a single-speed, high-

speed (equal to or greater than 18,000 rpm) power blender that
has a clover-shaped jar design for 5 minutes. The jar and blades
meet the following specifications: the jar has an inside diameter
of 7.0 cm at the bottom and 9.2 cm at the top, and an overall height
of 21.9 cm; and the 4 blades are arranged so that 2 of the blades are
pointed up and 2 are pointed down. Transfer 100 mL of the disper-
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sion to a 100-mL graduated cylinder, and allow to stand for 1 hour:
the Powdered Cellulose settles in the cylinder, and a supernatant
liquid appears above the layer of the cellulose.
C: Transfer 0.25 g of Powdered Cellulose, accurately

weighed to 0.1 mg, to a 125-mL conical flask. Proceed as directed
for Identification test B under Microcrystalline Cellulose, begin-
ning with ‘‘Add 25.0 mL of water.’’ The degree of polymerization
is between 440 and 2250 and is within the labeled specification.

Microbial limits h61i—The total aerobic microbial count does not
exceed 1000 cfu per g, the total combined molds and yeasts count
does not exceed 100 cfu per g, and it meets the requirements of the
tests for absence of Staphylococcus aureus and Pseudomonas
aeruginosa and for absence of Escherichia coli and Salmonella
species.

pH h791i—Mix 10 g with 90 mL of water, and allow to stand with
occasional stirring for 1 hour: the pH of the supernatant liquid is
between 5.0 and 7.5.

Loss on drying h731i—Dry it at 1058 for 2 hours: it loses not more
than 6.0% of its weight.

Residue on ignition h281i: not more than 0.3%, calculated on
the dried basis, the addition of sulfuric acid being omitted from
the procedure.

Water-soluble substances—Mix 6.0 g with 90 mL of recently
boiled and cooled water, and allow to stand with occasional stirring
for 10 minutes. Filter, with the aid of vacuum, discard the first 10
mL of the filtrate, and pass the filtrate through the same filter a sec-
ond time, if necessary, to obtain a clear filtrate. Evaporate a 15.0-
mL portion of the filtrate in a tared evaporating dish to dryness
without charring, dry at 1058 for 1 hour, cool in a desiccator,
and weigh: the difference between the weight of the residue and
the weight obtained from a blank determination does not exceed
15.0 mg (1.5%).

Ether-soluble substances—Place 10.0 g in a chromatography col-
umn having an internal diameter of about 20 mm, and pass 50 mL
of peroxide-free ether through the column. Evaporate the eluate to
dryness in a previously dried and tared evaporating dish with the
aid of a current of air in a fume hood. After all the ether has evap-
orated, dry the residue at 1058 for 30 minutes, cool in a desiccator,
and weigh: the difference between the weight of the residue and the
weight obtained from a blank determination does not exceed 15.0
mg (0.15%).

Heavy metals, Method II h231i: 0.001%.

Organic volatile impurities, Method IV h467i: meets the re-
quirements.

&Powdered Cellulose

» Powdered Cellulose is purified, mechanically

disintegrated cellulose prepared by processing al-

pha cellulose obtained as a pulp from fibrous plant

materials.

Packaging and storage—Preserve in tight containers.

Labeling—The labeling indicates the nominal degree of

polymerization value. Degree of polymerization compliance

is determined using Identification test B.

Identification—

A: Prepare iodinated zinc chloride solution by dissolv-

ing 20 g of zinc chloride and 6.5 g of potassium iodide in

10.5 mL of water. Add 0.5 g of iodine, and shake for 15 min-

utes. Place about 10 mg of Powdered Cellulose on a watch

glass, and disperse in 2 mL of iodinated zinc chloride solu-

tion: the substance takes on a violet-blue color.

B: Transfer 0.25 g of Powdered Cellulose, accurately

weighed to 0.1 mg, to a 125-mL conical flask. Add 25.0

mL of water and 25.0 mL of 1.0M cupriethylenediamine

hydroxide solution. Immediately purge the solution with ni-

trogen, insert the stopper, and shake on a wrist action shaker

or other suitable mechanical shaker until completely dis-

solved. Transfer 7.0 mL of the solution to a calibrated num-

ber 150 Cannon-Fenske, or equivalent, viscosimeter. Allow

the solution to equilibrate at 25+ 0.18 for not less than 5

minutes. Time the flow between the two marks on the vis-

cosimeter, and record the flow time, t1, in seconds. Calculate

the kinematic viscosity, (KV)1, of the Powdered Cellulose

taken by the formula:

t1(k1),

in which k1 is the viscosimeter constant (see Viscosity

h911i). Obtain the flow time, t2, for a 0.5M cupriethylene-

diamine hydroxide solution using a number 100 Cannon-

Fenske, or equivalent, viscosimeter. Calculate the kinematic

viscosity, (KV)2, of the solvent by the formula:

t2(k2),
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in which k2 is the viscosimeter constant. Determine the rel-

ative viscosity, Zrel, of the Powdered Cellulose specimen

taken by the formula:

(KV)1 / (KV)2.

Determine the intrinsic viscosity, [Z]c, by interpolation,

using the Intrinsic Viscosity Table in the Reference Tables

section. Calculate the degree of polymerization, P, by the

formula:

(95)[Z]c /WS[(l00 – %LOD)/100],

in which WS is the weight, in g, of the Powdered Cellulose

taken; and %LOD is the value obtained from the test for

Loss on drying. The degree of polymerization is greater than

440.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, the total combined molds

and yeasts count does not exceed 100 cfu per g, and it meets

the requirements of the tests for absence of Staphylococcus

aureus and Pseudomonas aeruginosa and for absence of Es-

cherichia coli and Salmonella species.

pH h791i—Mix 10 g with 90 mL of water, and allow to

stand with occasional stirring for 1 hour: the pH of the

supernatant is between 5.0 and 7.5.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 6.5% of its weight.

Residue on ignition h281i: not more than 0.3%, calcu-

lated on the dried basis.

Water-soluble substances—Mix 6.0 g with 90 mL of re-

cently boiled and cooled water, and allow to stand with oc-

casional stirring for 10 minutes. Filter, with the aid of

vacuum, discard the first 10 mL of the filtrate, and pass

the filtrate through the same filter a second time, if neces-

sary, to obtain a clear filtrate. Evaporate a 15.0-mL portion

of the filtrate in a tared evaporating dish to dryness without

charring, dry at 1058 for 1 hour, cool in a desiccator, and

weigh: the difference between the weight of the residue

and the weight obtained from a blank determination does

not exceed 15.0 mg (1.5%).

Ether-soluble substances—Place 10.0 g in a chromatog-

raphy column having an internal diameter of about 20

mm, and pass 50 mL of peroxide-free ether through the col-

umn. Evaporate the eluate to dryness in a previously dried

and tared evaporating dish with the aid of a current of air in a

fume hood. After all the ether has evaporated, dry the resi-

due at 1058 for 30 minutes, cool in a desiccator, and weigh:

the difference between the weight of the residue and the

weight obtained from a blank determination does not exceed

15.0 mg (0.15%).

Heavy metals, Method II h231i: 0.001%.

Organic volatile impurities,Method IV h467i: meets the

requirements.&1S (NF23)

BRIEFING

Croscarmellose Sodium, NF 22 page 2856 and page 702 of PF
30(2) [Mar.–Apr. 2004]. A modification is made in the test for De-
gree of substitution to correct the endpoint color to agree with the
harmonization text.

(EMC: J. Lane) RTS—41224-1

Change to read:

Croscarmellose Sodium

» Croscarmellose Sodium is a cross-linked polymer of
carboxymethylcellulose sodium.
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Packaging and storage—Preserve in tight containers.

Identification—

A: Mix 1 g of it with 100 mL of methylene blue solution (1 in
250,000), stir the mixture, and allow it to settle: the Croscarmellose
Sodium absorbs the methylene blue and settles as a blue, fibrous
mass.
B: Mix 1 g of it with 50 mL of water. Transfer 1 mL of the

mixture to a small test tube, and add 1 mL of water and 5 drops of
1-naphthol TS. Incline the test tube, and carefully add 2 mL of sul-
furic acid down the side so that it forms a lower layer: a red-purple
color develops at the interface.
C: A portion of the mixture of it with water, prepared as di-

rected in Identification test B, responds to the tests for Sodium
h191i.
pH h791i—Mix 1 g of it with 99 mL of water for 1 hour: the pH
of the dispersion is between 5.0 and 7.0.

Loss on drying h731i—Dry it at 1058 to constant weight: it loses
not more than 10.0% of its weight.

Sodium chloride and sodium glycolate—
SODIUM CHLORIDE—Weigh accurately about 5 g of it into a 250-

mL beaker, add 50 mL of water and 5 mL of 30% hydrogen per-
oxide, and heat on a steam bath for 20 minutes, stirring occasion-
ally to ensure hydration. Cool, add 100 mL of water and 10 mL of
nitric acid, and titrate with 0.05N silver nitrate VS, determining the
endpoint potentiometrically, using a silver-based indicator elec-
trode and a double-junction reference electrode containing 10%
potassium nitrate filling solution in the outer jacket and a standard
filling solution in the inner jacket, and stirring constantly (see Ti-
trimetry h541i). Calculate the percentage of sodium chloride in the
specimen taken by the formula:

584.4VN/[(100 – b)W],

in which V and N represent the volume, in mL, and the normality,
respectively, of the silver nitrate, b is the percentage of Loss on
drying, determined separately, W is the weight, in g, of the speci-
men, and 584.4 is an equivalence factor for sodium chloride.

SODIUM GLYCOLATE—Transfer about 500 mg of it, accurately
weighed, into a 100-mL beaker, moisten thoroughly with 5 mL
of glacial acetic acid, followed by 5 mL of water, and stir with a
glass rod to ensure proper hydration (usually about 15 minutes).
Slowly add 50 mL of acetone, with stirring, then add 1 g of sodium
chloride, and stir for several minutes to ensure complete precipita-
tion of the carboxymethylcellulose. Filter through a soft, open-tex-
tured paper, previously wetted with a small amount of acetone, and
collect the filtrate in a 100-mL volumetric flask. Use an additional
30 mL of acetone to facilitate the transfer of the solids and to wash
the filter cake, then dilute with acetone to volume, and mix.
Prepare a series of standard solutions as follows. Transfer 100

mg of glycolic acid, previously dried in a desiccator at room tem-
perature overnight and accurately weighed, to a 100-mL volu-
metric flask, dissolve in water, dilute with water to volume, and
mix. Use this solution within 30 days. Transfer 1.0, 2.0, 3.0, and
4.0 mL portions of the solution, respectively, to separate 100-mL
volumetric flasks, add water to each flask to make 5 mL, then add 5
mL of glacial acetic acid, dilute with acetone to volume, and mix.
Transfer 2.0 mL of the test solution and 2.0 mL of each standard

solution to separate 25-mL volumetric flasks, and prepare a blank
flask containing 2.0 mL of a solution containing 5% each of glacial
acetic acid and water in acetone. Place the uncovered flasks in a
boiling water bath for 20 minutes, accurately timed, to remove
the acetone, remove from the bath, and cool. Add to each flask
5.0 mL of 2,7-dihydroxynaphthalene TS, mix, add an additional
15 mL, and again mix. Cover the mouth of each flask with a small
piece of aluminum foil. Place the flasks upright in a boiling water
bath for 20 minutes, then remove from the bath, cool, dilute with
sulfuric acid to volume, and mix.
Determine the absorbance of each solution at 540 nm, with a

suitable spectrophotometer, against the blank, and prepare a stan-
dard curve using the absorbances obtained from the standard solu-

tions. From the standard curve and the absorbance of the test
specimen, determine the weight (w), in mg, of glycolic acid in
the specimen, and calculate the percentage of sodium glycolate
in the specimen taken by the formula:

12.9w/[(100 – b)W],

in which 12.9 is a factor converting glycolic acid to sodium glyco-
late, b is the percentage of Loss on drying, determined separately,
and W is the weight, in g, of the specimen. The sum of the percen-
tages of sodium chloride and sodium glycolate is not more than
0.5%.

Heavy metals, Method II h231i: 0.001%.

Degree of substitution—Transfer about 1 g of it, accurately
weighed, to a glass-stoppered, 500-mL conical flask, add 300
mL of sodium chloride solution (1 in 10), then add 25.0 mL of
0.1N sodium hydroxide VS. Insert the stopper, and allow to stand
for 5 minutes with intermittent shaking. Add 5 drops of m-cresol
purple TS, and from a buret add about 15 mL of 0.1N hydrochloric
acid VS. Insert the stopper in the flask, and shake. If the solution is
purple, add 0.1N hydrochloric acid VS in 1-mL portions until the
solution becomes yellow, shaking after each addition. Titrate with
0.1N sodium hydroxide VS to a purple endpoint. Calculate the net
number of milliequivalents, M, of base required for the neutraliza-
tion of 1 g of Croscarmellose Sodium, on the dried basis. Deter-
mine the percentage of residue on ignit ion, C , of the
Croscarmellose Sodium on the dried basis as directed under Resi-
due on Ignition h281i, using sufficient sulfuric acid to moisten the
entire residue after the initial charring step, and additional sulfuric
acid if an excessive amount of carbonaceous material remains after
the initial complete volatilization of white fumes.
Calculate the degree of acid carboxymethyl substitution, A, taken
by the formula:

1150M/(7102 – 412M – 80C).

Calculate the degree of sodium carboxymethyl substitution, S, ta-
ken by the formula:

(162 + 58A)C/(7102 – 80C).

The degree of substitution is the sum of A + S. It is between 0.60
and 0.85, calculated on the dried basis.

Content of water-soluble material—Disperse about 10 g, ac-
curately weighed, in 800 mL of water, accurately measured, and
stir for 1 minute every 10 minutes during the first 30 minutes. Al-
low to stand for an additional hour, or centrifuge, if necessary. De-
cant about 200 mL of the aqueous slurry onto a rapid-filtering filter
paper in a vacuum filtration funnel, apply vacuum, and collect
about 150 mL of the filtrate. Pour the filtrate into a tared 250-mL
beaker, weigh accurately, and calculate the weight, in g, of the fil-
trate, W3, by difference. Concentrate on a hot plate to a small vol-
ume, but not to dryness, dry at 1058 for 4 hours, again weigh, and
calculate the weight, in g, of residue W1, by difference. Calculate
the percentage of water-soluble material in the specimen, on the
dried basis, taken by the formula:

100W1(800 + W2) / [W2W3(1 – 0.01b)],

in which W2 is the weight, in g, of the specimen taken, and b is the
percentage Loss on drying of the specimen taken. It is between
1.0% and 10.0%.

Settling volume—To 75 mL of water in a 100-mL graduated cy-
linder add 1.5 g of it in 0.5-g portions, shaking vigorously after
each addition. Add water to make 100 mL, shake again until all
of the powder is homogeneously distributed, and allow to stand
for 4 hours. Note the volume of the settled mass. It is between
10.0 and 30.0 mL.

Organic volatile impurities, Method IV h467i: meets the re-
quirements.
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~Croscarmellose Sodium

» Croscarmellose Sodium is the sodium salt of a

cross-linked, partly O-(carboxymethylated) cellu-

lose.

Change to read:

Packaging and storage—Preserve in well-closed con-

tainers. &No storage requirements specified.&1S (NF23)

Identification—

A: Mix 1 g of it with 100 mL of methylene blue solu-

tion (1 in 250,000), stir the mixture, and allow it to settle: the

Croscarmellose Sodium absorbs the methylene blue and set-

tles as a blue, fibrous mass.

B: Mix 1 g of it with 50 mL of water. Transfer 1 mL of

the mixture to a small test tube, and add 1 mL of water and 5

drops of 1-naphthol TS. Incline the test tube, and carefully

add 2 mL of sulfuric acid down the side so that it forms a

lower layer: a reddish-violet color develops at the interface.

C: A portion of the mixture of it with water, prepared as

directed in Identification test B, responds to the flame test

for Sodium h191i.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, the total combined molds

and yeasts count does not exceed 100 cfu per g, and it meets

the requirements of the tests for absence of Escherichia coli.

pH h791i—Mix 1 g of it with 100 mL of water for 5 min-

utes: the pH of the dispersion is between 5.0 and 7.0.

Loss on drying h731i—Dry it at 1058 for 6 hours: it loses

not more than 10.0% of its weight.

Sodium chloride and sodium glycolate—

SODIUM CHLORIDE—Weigh accurately about 5 g of it into

a 250-mL beaker, add 50 mL of water and 5 mL of 30 per-

cent hydrogen peroxide, and heat on a steam bath for 20

minutes, stirring occasionally to ensure hydration. Cool,

add 100 mL of water and 10 mL of nitric acid, and titrate

with 0.05N silver nitrate VS, determining the endpoint po-

tentiometrically, using a silver-based indicator electrode and

a double-junction reference electrode containing 10% potas-

sium nitrate filling solution in the outer jacket and a standard

filling solution in the inner jacket, and stirring constantly

(see Titrimetry h541i). Calculate the percentage of sodium

chloride in the specimen taken by the formula:

584.4VN/[(100 – b)W],

in which 584.4 is the equivalence factor for sodium

chloride; Vand N represent the volume, in mL, and the nor-

mality, respectively, of the silver nitrate; b is the percentage

of Loss on drying, determined separately; and W is the

weight, in g, of the specimen.

SODIUM GLYCOLATE—

Test solution—Transfer about 500 mg of Croscarmellose

Sodium, accurately weighed, into a 100-mL beaker, moisten

thoroughly with 5 mL of glacial acetic acid, followed by 5

mL of water, and stir with a glass rod to ensure proper hy-

dration (usually about 15 minutes). Slowly add 50 mL of

acetone, with stirring, then add 1 g of sodium chloride,

and stir for several minutes to ensure complete precipitation

of the carboxymethylcellulose. Filter through a soft, open-

textured paper, previously wetted with a small amount of

acetone, and collect the filtrate in a 100-mL volumetric

flask. Use an additional 30 mL of acetone to facilitate the

transfer of the solids and to wash the filter cake, then dilute

with acetone to volume, and mix.

Standard solutions— Transfer 100 mg of glycolic acid,

previously dried in a desiccator at room temperature over-

night and accurately weighed, to a 100-mL volumetric flask,

dissolve in and dilute with water to volume, and mix.

[NOTE—Use this solution within 30 days.] Transfer 1.0-
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mL, 2.0-mL, 3.0-mL, and 4.0-mL portions of the solution,

respectively, to separate 100-mL volumetric flasks, add

water to each flask to make 5 mL, then add 5 mL of glacial

acetic acid, dilute with acetone to volume, and mix.

Procedure—Transfer 2.0 mL of the Test solution and 2.0

mL of each of the Standard solutions to separate 25-mL

volumetric flasks, and prepare a blank flask containing 2.0

mL of a solution containing 5% each of glacial acetic acid

and water in acetone. Place the uncovered flasks in a boiling

water bath for 20 minutes, accurately timed, to remove the

acetone, remove from the bath, and cool. Add to each flask

5.0 mL of 2,7-dihydroxynaphthalene TS, mix, add an addi-

tional 15 mL, and again mix. Cover the mouth of each flask

with a small piece of aluminum foil. Place the flasks upright

in a boiling water bath for 20 minutes, then remove from the

bath, cool, dilute with sulfuric acid to volume, and mix.

Determine the absorbance of each solution at 540 nm,

with a suitable spectrophotometer, against the blank, and

prepare a standard curve using the absorbances obtained

from the Standard solutions. From the standard curve and

the absorbance of the Test solution, determine the weight

(w), in mg, of glycolic acid in the Test solution, and calculate

the percentage of sodium glycolate in the portion of Cros-

carmellose Sodium taken by the formula:

12.9w/[(100 – b)W],

in which 12.9 is a factor converting glycolic acid to sodium

glycolate; b is the percentage of Loss on drying, determined

separately; and W is the weight, in g, of Croscarmellose So-

dium taken to prepare the Test solution. The sum of the per-

centages of sodium chloride and sodium glycolate is not

more than 0.5%.

Change to read:

Residue on ignition h281i: between 14.0% and 28.0%,

calculated on the dried basis, about 1.0 g being used for the

test, using sufficient sulfuric acid to moisten the entire resi-

due after the initial charring step, and additional sulfuric

acid if an excessive amount of carbonaceous material re-

mains after the initial complete volatilization of white

fumes. Ignition temperature 600+ 508.&&1S (NF23)

Heavy metals, Method II h231i: 0.001%.

Change to read:

Degree of substitution—Transfer about 1 g of it, accurately

weighed, to a glass-stoppered, 500-mL conical flask, add

300 mL of sodium chloride solution (1 in 10), then add

25.0 mL of 0.1N sodium hydroxide VS. Insert the stopper,

and allow to stand for 5 minutes with intermittent shaking.

Add 5 drops of m-cresol purple TS, and from a buret add

about 15 mL of 0.1 N hydrochloric acid VS. Insert the stop-

per in the flask, and shake. If the solution is purple&vio-

let,&1S (NF23 ) add 0.1 N hydrochloric acid VS in 1-mL

portions until the solution becomes yellow, shaking after

each addition. Titrate with 0.1N sodium hydroxide VS to

a purple&violet&1S (NF23) endpoint. Calculate the net number

of milliequivalents, M, of base required for the neutraliza-

tion of 1 g of Croscarmellose Sodium, on the dried basis.

Calculate the degree of acid carboxymethyl substitution,

A, by the formula:

1150M/(7102 – 412M – 80C),

in which C is the percentage of residue on ignition of the

Croscarmellose Sodium as determined in the test for Resi-

due on Ignition h281i.
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Calculate the degree of sodium carboxymethyl substitu-

tion, S, by the formula:

(162 + 58A)C/(7102 – 80C).

The degree of substitution is the sum of A + S. It is between

0.60 and 0.85, calculated on the dried basis.

Content of water-soluble material—Disperse about 10 g,

accurately weighed, in 800 mL of water, accurately mea-

sured, and stir for 1 minute every 10 minutes during the first

30 minutes. Allow to stand for an additional hour, or centri-

fuge, if necessary. Decant about 200 mL of the aqueous slur-

ry onto a rapid-filtering filter paper in a vacuum filtration

funnel, apply vacuum, and collect about 150 mL of the fil-

trate. Pour the filtrate into a tared 250-mL beaker, weigh ac-

curately, and calculate the weight, in g, of the filtrate,W3, by

difference. Concentrate on a hot plate to a small volume, but

not to dryness, dry at 1058 for 4 hours, again weigh, and

calculate the weight, in g, of residue W1, by difference. Cal-

culate the percentage of water-soluble material in the speci-

men, on the dried basis, taken by the formula:

100W1(800 + W2)/[W2W3(1 – 0.01b)],

in whichW2 is the weight, in g, of the specimen taken; and b

is the percentage Loss on drying of the specimen taken: not

more than 10.0% is found.

Settling volume—To 75 mL of water in a 100-mL gradu-

ated cylinder add 1.5 g of it in 0.5-g portions, shaking vig-

orously after each addition. Add water to make 100 mL,

shake again until all of the powder is homogeneously dis-

tributed, and allow to stand for 4 hours. Note the volume

of the settled mass. It is between 10.0 and 30.0 mL.

Organic volatile impurities,Method IV h467i: meets the

requirements.~NF23

BRIEFING

Ethylparaben, NF 22 page 2866 and page 1968 of PF 28(6)
[Nov.–Dec. 2002]. The European Pharmacopoeia, a member of
the Pharmacopoeial Discussion Group, is the coordinating pharma-
copoeia in the efforts toward the international harmonization of
compendial standards for this monograph. The presented text
represents the ADOPTION STAGE 6 draft in the harmonization
process.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Appearance of
solution

+ + +

Acidity + + +

Related substances* + + +

Sulphated ash + + +

Assay + + +

* JP will not include the system suitability requirement and consequently
will not include reference solution (b).

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Identification by infra-

red spectrophotometry, Storage.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference materials and re-
agent specifications.
Local requirements: JP: Heavy metals (20 ppm); USP: Organic

volatile impurities.
Differences between the ADOPTION STAGE 6 document and

the current NF monograph include the following:
(1) In the opening paragraph (the Definition)—Calculations

using the dried substance are deleted, as the Loss on drying
test is deleted. The acceptance range has been widened.

(2) Packaging and storage—No change.
(3) USP Reference standards—The reference standard for

Methylparaben has been added for the Related substances
test.

(4) Identification—The test for Melting range has been moved
under Identification.

(5) Color of solution—This test is added to comply with EP stan-
dards.

(6) Melting range—Moved under Identification.
(7) Acidity—The EP test method has replaced the current USP

method.
(8) Loss on drying—Deleted.
(9) Residue on ignition—The limits are increased to not more

than 0.1% to comply with EP standards.
(10) Organic volatile impurities—No change.
(11) Related substances—This test is added to comply with EP

standards.
(12) Assay—The sample amount and the amount of 1N sodium

hydroxide has changed and the heating process has changed
to a specific temperature and does not include refluxing.

(EMC: J. Lane) RTS—41235-9
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Change to read:

Ethylparaben

C9H10O3 166.17
Benzoic acid, 4-hydroxy-, ethyl ester.
Ethyl p-hydroxybenzoate [120-47-8].

» Ethylparaben contains not less than 99.0 percent and
not more than 100.5 percent of C9H10O3, calculated on
the dried basis.

Packaging and storage—Preserve in well-closed containers.

USP Reference standards h11i—USP Ethylparaben RS.

Identification, Infrared Absorption h197Mi.
Melting range h741i: between 1158 and 1188.

Organic volatile impurities, Method IV h467i: meets the re-
quirements.

Other requirements—It meets the requirements for Acidity, Loss
on drying, and Residue on ignition under Butylparaben.

Assay—Proceed with Ethylparaben as directed in the Assay under
Butylparaben. Each mL of 1N sodium hydroxide is equivalent to
166.2 mg of C9H10O3.

&Ethylparaben

C9H10O3 166.17

Benzoic acid, 4-hydroxy-, ethyl ester.

Ethyl p-hydroxybenzoate [120-47-8].

» Ethylparaben contains not less than 98.0 percent

and not more than 102.0 percent of C9H10O3.

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Ethylparaben RS.

USP Methylparaben RS.

Identification—

A: Infrared Absorption h197Mi.

B: Melting range h741i: between 968 and 998.

Color of solution—Dissolve 1 g in alcohol, dilute with al-

cohol to 10 mL, and mix (Ethylparaben solution). This solu-

tion is clear and not more intensely colored than alcohol or a

solution prepared immediately before use by mixing 2.4 mL

of ferric chloride CS, 1.0 mL of cobaltous chloride CS, and

0.4 mL of cupric sulfate CS with 0.3 N hydrochloric acid to

make 10 mL, and diluting 5 mL of this solution with 0.3 N

hydrochloric acid to make 100 mL. Make the comparison by

viewing the solutions downward in matched color-com-

parison tubes against a white surface (see Color and Achro-

micity h631i).

Acidity—To 2 mL of Ethylparaben solution prepared in the

Color of solution test add 3 mL of alcohol, 5 mL of carbon

dioxide-free water, and 0.1 mL of bromocresol green TS,

and titrate with 0.10 N sodium hydroxide: not more than

0.1 mL is required to produce a blue color.

Residue on ignition h281i: not more than 0.1%, deter-

mined on 1.0 g.

Related substances—

Test solution—Prepare a solution of Ethylparaben in ace-

tone containing 10 mg per mL.

Standard solutions—Transfer 0.5 mL of the Test solution

to a 100-mL volumetric flask, dilute with acetone to volume,

and mix (Standard solution A). Dissolve 10 mg, accurately

weighed, of USP Methylparaben RS in 1 mL of the Test

solution, and dilute with acetone to 10 mL (Standard solu-

tion B).
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Procedure—Separately apply 2 mL of the Test solution

and 2 mL of each Standard solution to a thin-layer chro-

matographic plate (see Chromatography h621i), coated

with a 0.25-mm layer of chromatographic octadecylsila-

nized silica gel mixture. Develop the chromatogram in a sol-

vent system consisting of a mixture of methanol, water, and

glacial acetic acid (70 : 30 : 1) until the solvent front has

moved about three-fourths of the length of the plate. Re-

move the plate from the chamber, mark the solvent front,

and allow the solvent to evaporate. Examine the plate under

short-wavelength UV light, and compare the intensities of

any secondary spots observed in the chromatogram of the

Test solution with that of the principal spot in the chromato-

gram of Standard solution A: the intensity of any individual

secondary spot in the chromatogram of the Test solution is

not greater than that of the principal spot obtained in the

chromatogram of Standard solution A (0.5%). The test is

not valid unless the chromatogram obtained with Standard

solution B shows two clearly separated principal spots.

Organic volatile impurities,Method IV h467i: meets the

requirements.

Assay—Transfer about 1.000 g of Ethylparaben, accurately

weighed, to a flask fitted with a ground-glass stopper. Add

20.0 mL of 1N sodium hydroxide VS, and heat at about 708

for 1 hour. Cool rapidly in an ice bath. Carry out the titration

of the solutions at room temperature. Titrate the excess so-

dium hydroxide with 1N sulfuric acid VS, continuing the

titration until the second point of inflection and determining

the endpoint potentiometrically (see Titrimetry h541i). Per-

form a blank determination (see Residual Titrations under

Titrimetry h541i). Each mL of 1 N sodium hydroxide is

equivalent to 166.2 mg of C9H10O3.&1S (NF23)

BRIEFING

Methylparaben, NF 22 page 2896 and page 575 of PF 28(2)
[Mar.–Apr. 2002]. The European Pharmacopoeia, a member of
the Pharmacopoeial Discussion Group, is the coordinating pharma-
copoeia in the efforts toward the international harmonization of
compendial standards for this monograph. The presented text
represents the ADOPTION STAGE 6 draft in the harmonization
process.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Appearance of
solution

+ + +

Acidity + + +

Related substances* + + +

Sulphated ash + + +

Assay + + +

* JP will not include the system suitability requirement and consequently
will not include reference solution (b).

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Identification by infra-

red spectrophotometry, Storage.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference materials and re-
agent specifications.
Local requirements: JP: Heavy metals (20 ppm); USP: Organic

volatile impurities.
Differences between the ADOPTION STAGE 6 document and

the current NF monograph include the following:
(1) In the opening paragraph (the Definition)—Calculations

using the dried substance are deleted, as the Loss on drying
test is deleted. The acceptance range has been widened.

(2) Packaging and storage—No change.
(3) USP Reference standards—No change.
(4) Identification—The test for Melting range has been moved

under Identification. Other Identification tests have been
omitted, as they are not needed with the Infrared Absorption
and Melting range tests.

(5) Color of solution—This test is added to comply with EP stan-
dards.

(6) Melting range—Moved under Identification.
(7) Acidity—The EP test method has replaced the current USP

method.
(8) Loss on drying—Deleted.
(9) Residue on ignition—A sample weight of 1.0 g is added.
(10) Organic volatile impurities—No change.
(11) Related substances—This test is modified to include one re-

lated substance, ethylparaben, for system suitability require-
ments.

(12) Assay—The sample amount and the amount of 1N sodium
hydroxide has changed, and the heating process has changed
to a specific temperature and does not include refluxing.

(EMC: J. Lane) RTS—41235-4
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Change to read:

Methylparaben

C8H8O3 152.15
Benzoic acid, 4-hydroxy-, methyl ester.
Methyl p-hydroxybenzoate [99-76-3].

» Methylparaben contains not less than 99.0 percent
and not more than 100.5 percent of C8H8O3.

Packaging and storage—Preserve in well-closed containers.

USP Reference standards h11i—USP Methylparaben RS. USP
Ethylparaben RS.

Identification—

A: Infrared Absorption h197Mi.
B: The principal spot obtained in the chromatogram of Test

solution B prepared as directed in the test for Chromatographic
purity corresponds in size and RF value to that of the principal spot
obtained from Standard solution B.
C: Transfer about 10 mg to a test tube, add 1 mL of sodium

carbonate TS, mix, boil for 30 seconds, and cool (Test solution A).
Transfer about 10 mg to a second test tube, add 1 mL of sodium
carbonate TS, and mix (Test solution B). [NOTE—The Methylpara-
ben partly dissolves in Test solution B.] Prepare a solution of 4-
aminoantipyrine in pH 9.0 alkaline borate buffer containing 1
mg per mL. Simultaneously add 5 mL of the 4-aminoantipyrine
solution and 0.5 mL of potassium ferricyanide TS to Test solution
A and Test solution B, and mix: Test solution B becomes yellow to
orange-brown and Test solution A becomes orange to red, with the
color of Test solution A being clearly more intense than any similar
color that may be obtained with Test solution B.

Color of solution—Dissolve 1 g in alcohol, dilute with alcohol to
10 mL, and mix (Methylparaben solution). This solution is clear
and not more intensely colored than a solution prepared immedi-
ately before use by mixing 2.4 mL of ferric chloride CS, 1.0 mL of
cobaltous chloride CS, and 0.4 mL of cupric sulfate CS with 0.3N
hydrochloric acid to make 10 mL, and diluting 5 mL of this solu-
tion with 0.3N hydrochloric acid to make 100 mL. Make the com-
parison by viewing the solutions downward in matched color-
comparison tubes against a white surface (see Color and Achromi-
city h631i).
Acidity—To 2 mL ofMethylparaben solution prepared in the Col-
or of solution test add 3 mL of alcohol, 5 mL of carbon dioxide-
free water, and 0.1 mL of bromocresol green TS, and titrate with
0.10N sodium hydroxide: not more than 0.1 mL is required to pro-
duce a blue color.

Residue on ignition h281i: not more than 0.1%.

Chromatographic purity—
Test solutions—Prepare a solution of Methylparaben in acetone

containing 10 mg per mL (Test solution A). Transfer 1.0 mL of this
solution to a 10-mL volumetric flask, dilute with acetone to vol-
ume, and mix (Test solution B).

Standard solutions—Transfer 0.5 mL of Test solution A to a 100-
mL volumetric flask, dilute with acetone to volume, and mix (Stan-
dard solution A). Dissolve an accurately weighed quantity of USP
Methylparaben RS in acetone, and mix to obtain a solution having
a known concentration of about 1 mg per mL (Standard solution
B). Transfer about 10 mg of USP Ethylparaben RS, accurately
weighed, to a 10-mL volumetric flask, dissolve in 1 mL of Test
solution A, dilute with acetone to volume, and mix (Standard solu-
tion C).

Procedure—Separately apply 2 mL of each Test solution and 2
mL of each Standard solution to a thin-layer chromatographic plate
(see Chromatography h621i) coated with a 0.25-mm layer of chro-
matographic octadecylsilanized silica gel mixture. Develop the
chromatogram in a solvent system consisting of a mixture of
methanol, water, and glacial acetic acid (70 : 30 : 1) until the sol-
vent front has moved about three-fourths of the length of the plate.
Remove the plate from the chamber, mark the solvent front, and
allow the solvent to evaporate. Examine the plate under short-
wavelength UV light, and compare the intensities of any secondary
spots observed in the chromatogram of Test solution Awith that of
the principal spot in the chromatogram of Standard solution A: the
intensity of any individual secondary spot in the chromatogram of
Test solution A is not greater than that of the principal spot obtained
in the chromatogram of Standard solution A (0.5%). The test is not
valid unless the chromatogram obtained with Standard solution C
shows two clearly separated principal spots.

Melting range h741i: between 1258 and 1288.
Organic volatile impurities, Method IV h467i: meets the re-
quirements.

Assay—Transfer about 2 g of Methylparaben, accurately weighed,
to a flask fitted with a ground-glass stopper and equipped for re-
fluxing under a water-cooled condenser. Add 40.0 mL of 1N so-
dium hydroxide VS, and reflux for 1 hour. Cool to room
temperature, and rinse the condenser with water. Titrate the excess
sodium hydroxide with 1N sulfuric acid VS, continuing the titra-
tion until the second point of inflection and determining the end-
point potentiometrically (see Titrimetry h541i). Perform a blank
determination (see Residual Titrations under Titrimetry h541i).
Each mL of 1N sodium hydroxide is equivalent to 152.2 mg of
C8H8O3.

&Methylparaben

C8H8O3 152.15

Benzoic acid, 4-hydroxy-, methyl ester.

Methyl p-hydroxybenzoate [99-76-3].

» Methylparaben contains not less than 98.0 per-

cent and not more than 102.0 percent of C8H8O3.

Packaging and storage—Preserve in well-closed con-

tainers.
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USP Reference standards h11i—USP Ethylparaben RS.

USP Methylparaben RS.

Identification—

A: Infrared Absorption h197Mi.

B: Melting range h741i: between 1258 and 1288.

Color of solution—Dissolve 1 g in alcohol, dilute with al-

cohol to 10 mL, and mix (Methylparaben solution). This

solution is clear and not more intensely colored than alcohol

or a solution prepared immediately before use by mixing 2.4

mL of ferric chloride CS, 1.0 mL of cobaltous chloride CS,

and 0.4 mL of cupric sulfate CS with 0.3 N hydrochloric

acid to make 10 mL, and diluting 5 mL of this solution with

0.3 N hydrochloric acid to make 100 mL. Make the compar-

ison by viewing the solutions downward in matched color-

comparison tubes against a white surface (see Color and

Achromicity h631i).

Acidity—To 2 mL of Methylparaben solution prepared in

the Color of solution test add 3 mL of alcohol, 5 mL of car-

bon dioxide-free water, and 0.1 mL of bromocresol green

TS, and titrate with 0.10N sodium hydroxide: not more than

0.1 mL is required to produce a blue color.

Residue on ignition h281i: not more than 0.1%, deter-

mined on 1.0 g.

Related substances—

Test solution—Prepare a solution of Methylparaben in

acetone containing 10 mg per mL.

Standard solutions—Transfer 0.5 mL of the Test solution

to a 100-mL volumetric flask, dilute with acetone to volume,

and mix (Standard solution A). Dissolve 10 mg, accurately

weighed, of USP Ethylparaben RS in 1 mL of the Test solu-

tion, and dilute with acetone to 10 mL (Standard solution

B).

Procedure—Separately apply 2 mL of the Test solution

and 2 mL of each Standard solution to a thin-layer chro-

matographic plate (see Chromatography h621i), coated

with a 0.25-mm layer of chromatographic octadecylsila-

nized silica gel mixture. Develop the chromatogram in a sol-

vent system consisting of a mixture of methanol, water, and

glacial acetic acid (70 : 30 : 1) until the solvent front has

moved about three-fourths of the length of the plate. Re-

move the plate from the chamber, mark the solvent front,

and allow the solvent to evaporate. Examine the plate under

short-wavelength UV light, and compare the intensities of

any secondary spots observed in the chromatogram of the

Test solution with that of the principal spot in the chromato-

gram of Standard solution A: the intensity of any individual

secondary spot in the chromatogram of the Test solution is

not greater than that of the principal spot obtained in the

chromatogram of Standard solution A (0.5%). The test is

not valid unless the chromatogram obtained with Standard

solution B shows two clearly separated principal spots.

Organic volatile impurities,Method IV h467i: meets the

requirements.

Assay—To about 1.000 g of Methylparaben, accurately

weighed, add 20.0 mL of 1N sodium hydroxide VS, and

heat at about 708 for 1 hour. Cool rapidly in an ice bath. Car-

ry out the titration on the solutions at room temperature. Ti-

trate the excess sodium hydroxide with 1N sulfuric acid VS,

continuing the titration until the second point of inflection

and determining the endpoint potentiometrically (see Titri-

metry h541i). Perform a blank determination (see Residual

Titrations under Titrimetry h541i. Each mL of 1N sodium

hydroxide is equivalent to 152.1 mg of C8H8O3.&1S (NF23)

Pharmacopeial Forum
Vol. 30(4) [July–Aug. 2004] HARMONIZATION 1447

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

H
arm

onization



BRIEFING

Propylparaben, NF 22 page 2924 and page 1970 of PF 28(6)
[Nov.–Dec. 2002]. The European Pharmacopoeia, a member of
the Pharmacopoeial Discussion Group, is the coordinating pharma-
copoeia in the efforts toward the international harmonization of
compendial standards for this monograph. The presented text
represents the ADOPTION STAGE 6 draft in the harmonization
process.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Appearance of
solution

+ + +

Acidity + + +

Related substances* + + +

Sulphated ash + + +

Assay + + +

* JP will not include the system suitability requirement and consequently
will not include reference solution (b).

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Identification by infra-

red spectrophotometry, Storage.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference materials and re-
agent specifications.
Local requirements: JP: Heavy metals (20 ppm); USP: Organic

volatile impurities.
Differences between the ADOPTION STAGE 6 document and

the current NF monograph include the following:
(1) In the opening paragraph (the Definition)—Calculations

using the dried substance are deleted because the Loss on dry-
ing test is deleted. The acceptance range has been widened.

(2) Packaging and storage—No change.
(3) USP Reference standards—The reference standard for Ethyl-

paraben has been added for the Related substances test.
(4) Identification—The test for Melting range has been moved

under Identification.
(5) Color of solution—This test is added to comply with EP stan-

dards.
(6) Melting range—Moved under Identification.
(7) Acidity—The EP test method has replaced the current USP

method.
(8) Loss on drying—Deleted.
(9) Residue on ignition—The limits are increased to not more

than 0.1% to comply with EP standards.
(10) Organic volatile impurities—No change.
(11) Related substances—This test is added to comply with EP

standards.
(12) Assay—The sample amount and the amount of 1N sodium

hydroxide has changed and the heating process has changed
to a specific temperature and does not include refluxing.

(EMC: J. Lane) RTS—41235-2

Change to read:

Propylparaben

C10H12O3 180.20
Benzoic acid, 4-hydroxy-, propyl ester.
Propyl p-hydroxybenzoate [94-13-3].

» Propylparaben contains not less than 99.0 percent
and not more than 100.5 percent of C10H12O3, calcu-
lated on the dried basis.

Packaging and storage—Preserve in well-closed containers.

USP Reference standards h11i—USP Propylparaben RS.

Identification, Infrared Absorption h197Mi.
Melting range h741i: between 958 and 988.

Organic volatile impurities, Method IV h467i: meets the re-
quirements.

Other requirements—It meets the requirements of the tests for
Acidity, Loss on drying, and Residue on ignition under Butyl-
paraben.

Assay—Proceed with Propylparaben as directed in the Assay un-
der Butylparaben. Each mL of 1N sodium hydroxide is equivalent
to 180.2 mg of C10H12O3.

&Propylparaben

C10H12O3 180.20

Benzoic acid, 4-hydroxy-, propyl ester.

Propyl p-hydroxybenzoate [94-13-3].

» Propylparaben contains not less than 98.0 per-

cent and not more than 102.0 percent of C10H12O3.

Packaging and storage—Preserve in well-closed con-

tainers.
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USP Reference standards h11i—USP Ethylparaben RS.

USP Propylparaben RS.

Identification—

A: Infrared Absorption h197Mi.

B: Melting range h741i: between 968 and 998.

Color of solution—Dissolve 1 g in alcohol, dilute with al-

cohol to 10 mL, and mix (Propylparaben solution). This

solution is clear and not more intensely colored than alcohol

or a solution prepared immediately before use by mixing 2.4

mL of ferric chloride CS, 1.0 mL of cobaltous chloride CS,

and 0.4 mL of cupric sulfate CS with 0.3 N hydrochloric

acid to make 10 mL, and diluting 5 mL of this solution with

0.3 N hydrochloric acid to make 100 mL. Make the com-

parison by viewing the solutions downward in matched col-

or-comparison tubes against a white surface (see Color and

Achromicity h631i).

Acidity—To 2 mL of Propylparaben solution prepared in

the Color of solution test add 3 mL of alcohol, 5 mL of car-

bon dioxide-free water, and 0.1 mL of bromocresol green

TS, and titrate with 0.10N sodium hydroxide: not more than

0.1 mL is required to produce a blue color.

Residue on ignition h281i: not more than 0.1%, deter-

mined on 1.0 g.

Related substances—

Test solution—Prepare a solution of Propylparaben in ace-

tone containing 10 mg per mL.

Standard solutions—Transfer 0.5 mL of the Test solution

to a 100-mL volumetric flask, dilute with acetone to volume,

and mix (Standard solution A). Dissolve 10 mg, accurately

weighed, of USP Ethylparaben RS in 1 mL of the Test solu-

tion, and dilute with acetone to 10 mL (Standard solution

B).

Procedure—Separately apply 2 mL of the Test solution

and 2 mL of each Standard solution to a thin-layer chro-

matographic plate (see Chromatography h621i) coated with

a 0.25-mm layer of chromatographic octadecylsilanized sil-

ica gel mixture. Develop the chromatogram in a solvent sys-

tem consisting of a mixture of methanol, water, and glacial

acetic acid (70 : 30 : 1) until the solvent front has moved

about three-fourths of the length of the plate. Remove the

plate from the chamber, mark the solvent front, and allow

the solvent to evaporate. Examine the plate under short-

wavelength UV light, and compare the intensities of any

secondary spots observed in the chromatogram of the Test

solution with that of the principal spot in the chromatogram

of Standard solution A: the intensity of any individual sec-

ondary spot in the chromatogram of the Test solution is not

greater than that of the principal spot obtained in the chro-

matogram of Standard solution A (0.5%). The test is not val-

id unless the chromatogram obtained with Standard solution

B shows two clearly separated principal spots.

Organic volatile impurities,Method IV h467i: meets the

requirements.

Assay—Transfer about 1.000 g of Propylparaben, ac-

curately weighed, to a flask fitted with a ground-glass stop-

per. Add 20.0 mL of 1N sodium hydroxide VS, and heat at

about 708 for 1 hour. Cool rapidly in an ice bath. Carry out

the titration of the solutions at room temperature. Titrate the

excess sodium hydroxide with 1N sulfuric acid VS, conti-

nuing the titration until the second point of inflection and

determining the endpoint potentiometrically (see Titrimetry

h541i). Perform a blank determination (see Residual Titra-

tions under Titrimetry h541i). Each mL of 1N sodium hy-

droxide is equivalent to 180.2 mg of C10H12O3.&1S (NF23)
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BRIEFING

Saccharin, NF 22 page 2825 and page 1711 of PF 29(5) [Sept.–
Oct. 2003]. The United States Pharmacopeia is the coordinating
pharmacopeia for the international harmonization of the compen-
dial standards for the Saccharin monograph, as part of the process
of international harmonization of monographs and general analy-
tical methods of the European, Japanese, and United States phar-
macopeias. The following monograph, which represents the
ADOPTION STAGE 6 document, is based in part on comments
from the European and Japanese Pharmacopoeias in response to
the Provisional Harmonized Text Stage 5A and 5B drafts prepared
by the United States Pharmacopeia.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Loss on drying + + +

Readily carbonizable
substances

+ + +

Residue on ignition + + +

Limit of benzoate
and salicylate

– + +

Assay + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Heavy metals, Melting range,

Clarity of solution, Limit of toluenesulfonamides, Identification
(IR), Packaging and storage.
Specific local attributes: USP: Organic volatile impurities; JP:

Description.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference materials and re-
agent specifications.
Differences between the ADOPTION STAGE 6 document and

the current NF monograph include the following:
(1) In the opening paragraph (the Definition)—The lower limit is

changed from not less than 98.0 percent to not less than 99.0
percent.

(2) Packaging and storage—No change.
(3) USP Reference standards—A reference for Saccharin is

added for use in the Identification test.
(4) Clarity of solution—This test is added to comply with EP

standards.
(5) Color of solution—This test is added to comply with EP stan-

dards.
(6) Identification—Identification tests A and B are replaced with a

more definitive IR absorption test.
(7) Melting range—No change.
(8) Loss on drying—No change.
(9) Readily carbonizable substances—No change.
(10) Residue on ignition—No change.
(11) Limit of toluenesulfonamides—The test method and limits are

changed to those of the European Pharmacopoeia, which in-
clude a more modern test method.

(12) Selenium—This test is deleted because it is unnecessary for
this compound.

(13) Heavy metals—No change.
(14) Limit of benzoate and salicylate—No change.

(15) Organic volatile impurities—No change.
(16) Assay—No change.

(EMC: J. Lane) RTS—41235-6

Change to read:

Saccharin

C7H5NO3S 183.19
1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide.
1,2-Benzisothiazolin-3-one 1,1-dioxide [81-07-2].

» Saccharin contains not less than 98.0 percent and not
more than 101.0 percent of C7H5NO3S, calculated on
the dried basis.

Packaging and storage—Preserve in well-closed containers.

USP Reference standards h11i—USP o-Toluenesulfonamide RS.
USP p-Toluenesulfonamide RS.

Identification—

A: Dissolve about 100 mg in 5 mL of sodium hydroxide solu-
tion (1 in 20), evaporate the solution to dryness, and gently fuse the
residue over a small flame until it no longer evolves ammonia. Al-
low the residue to cool, dissolve it in 20 mL of water, neutralize the
solution with 3N hydrochloric acid, and filter: the addition of a
drop of ferric chloride TS to the filtrate produces a violet color.

B: Mix 20 mg with 40 mg of resorcinol, add 10 drops of sul-
furic acid, and heat the mixture in a suitable liquid bath at 2008 for
3 minutes. Allow it to cool, and add 10 mL of water and an excess
of 1N sodium hydroxide: a fluorescent green liquid results.

Melting range h741i: between 2268 and 2308.
Loss on drying h731i—Dry it at 1058 for 2 hours: it loses not more
than 1.0% of its weight.

Readily carbonizable substances h271i—Dissolve 200 mg in 5
mL of sulfuric acid TS, and keep at a temperature of 488 to 508
for 10 minutes: the solution has no more color thanMatching Fluid
A.

Residue on ignition h281i: not more than 0.2%.

Toluenesulfonamides—
Internal standard solution—Place 10 mg of n-tricosane in a 10-

mL volumetric flask, dissolve in n-heptane, dilute with n-heptane
to volume, and mix.

Standard stock solution—Transfer 20 mg each, accurately
weighed, of USP o-Toluenesulfonamide RS and of USP p-Tolue-
nesulfonamide RS to a 10-mL volumetric flask, dissolve in meth-
ylene chloride, dilute with methylene chloride to volume, and mix.

Standard preparations—Transfer 100, 150, 200, and 250 mL, re-
spectively, of Standard stock solution to each of four 10-mL volu-
metric flasks. Add 250 mL, accurately measured, of Internal
standard solution to each flask, dilute each with methylene chlo-
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ride to volume, and mix. These preparations contain, in each mL,
25 mg of n-tricosane and, respectively, 20, 30, 40, and 50 mg of
each toluenesulfonamide isomer.
Test preparation—Prepare as directed under Column Partition

Chromatography (see Chromatography h621i), employing a chro-
matographic tube fitted with a porous glass disk in its base, a plas-
tic stopcock on the delivery tube, and a reservoir at the top. Add a
mixture consisting of 12 g of Solid Support and a solution of 2.0 g,
accurately weighed, of Saccharin with 12 mL of filtered sodium
bicarbonate solution (1 in 11). Add about 200 mg of sodium bicar-
bonate to effect complete solution of the saccharin. Pack the con-
tents of the tube by tapping the column on a padded surface, and
then by tamping firmly from the top. Place 100 mL of methylene
chloride in the reservoir, and adjust the stopcock so that 50 mL of
eluate is collected in 20 to 30 minutes. To the eluate add 25 mL of
Internal standard solution, mix, and concentrate the solution, by
suitable means, to a volume of 1.0 mL.
Chromatographic system (see Chromatography h621i)—Under

typical conditions, the instrument is equipped with a flame-ioniza-
tion detector, and contains a 1.8-m 6 3.2-mm glass column
packed with 10% liquid phase G3 on 100- to 120-mesh support
S1AB, utilizing a glass-lined sample introduction system or on-
column injection. The injector port, column, and detector block
are maintained at temperatures of about 2258, 2108, and 2508, re-
spectively, and dry helium is used as the carrier gas at a flow rate of
about 30 mL per minute.
Procedure—Inject portions (about 2.5 mL) of the Standard pre-

parations, successively, into a gas chromatograph, and record each
chromatogram so as to obtain at least 50% of maximum recorder
response. Measure the areas under the first (o-toluenesulfonamide),
second (p-toluenesulfonamide), and third (n-tricosane) peaks, and
for each chromatogram record the values as Ao, Ap, and AN, respec-
tively. Calculate the ratios Ro and Rp taken by the equations:

Ro = Ao / AN and Rp = Ap / AN,

and prepare standard curves by plotting the concentrations, in mg
per mL, of USP o-Toluenesulfonamide RS and of USP p-Toluene-
sulfonamide RS in the Standard preparations versus Ro and Rp, re-
spectively. [NOTE—Relative retention times are, approximately,
0.39 for o-toluenesulfonamide, 0.46 for p-toluenesulfonamide,
and 1.0 for n-tricosane.] Similarly inject a portion (about 2.5 mL)
of the Test preparation, and record the chromatogram. Measure the
areas under the first (o-toluenesulfonamide), second (p-toluenesul-
fonamide), and third (n-tricosane) peaks, and record the values as
ao, ap, and aN, respectively. Calculate the ratios ro and rp taken by
the equations:

ro = ao / aN and rp = ap / aN,

and, from the standard curve, determine the concentration, in mg
per mL, of each toluenesulfonamide isomer in the Test prepara-
tion: the total amount of toluenesulfonamides in the specimen
taken is not more than 0.0025%.

Selenium h291i: 0.003%, a 100-mg specimen, mixed with 100
mg of magnesium oxide, being used.

Heavy metals, Method II h231i: 0.001%.

Benzoic and salicylic acids—To 10 mL of a hot, saturated solu-
tion of it add ferric chloride TS, dropwise: no precipitate or violet
color appears in the liquid.

Organic volatile impurities, Method V h467i: meets the re-
quirements.
Solvent—Use dimethyl sulfoxide.

Assay—Accurately weigh about 500 mg of Saccharin, dissolve in
40 mL of alcohol, add 40 mL of water, mix, add phenolphthalein
TS, and titrate with 0.1N sodium hydroxide VS. Perform a blank
determination, and make any necessary correction. Each mL of
0.1N sodium hydroxide is equivalent to 18.32 mg of C7H5NO3S.

&Saccharin

C7H5NO3S 183.19

1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide.

1,2-Benzisothiazolin-3-one 1,1-dioxide [81-07-2].

» Saccharin contains not less than 99.0 percent

and not more than 101.0 percent of C7H5NO3S,

calculated on the dried basis.

Packaging and storage—Preserve in well-closed con-

tainers. Store at room temperature.

USP Reference standards h11i—USP Saccharin RS. USP

o-Toluenesulfonamide RS. USP p-Toluenesulfonamide RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension A and to water in dif-

fused daylight 5 minutes after preparation of Reference sus-

pension A.]

Hydrazine solution—Transfer 1.0 g of hydrazine sulfate

to a 100-mL volumetric flask, dissolve in and dilute with

water to volume, and mix. Allow to stand for 4 to 6 hours.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspen-

sion is stable for 2 months, provided it is stored in a glass

container free from surface defects. The suspension must

not adhere to the glass and must be well mixed before
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use.] Transfer 25.0 mL of Hydrazine solution to the

Methenamine solution in the 100-mL glass-stoppered flask.

Mix, and allow to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution—Dissolve 5.0 g of test material in about 20

mL of a 200 g per L solution of sodium acetate, dilute with

the same solution to 25 mL, and mix.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 mm to 25 mm to

obtain a depth of 40 mm. Similarly transfer portions of Ref-

erence suspension A, Reference suspension B, water, and a

200 g per L solution of sodium acetate to separate matching

test tubes. Compare the Test solution, Reference suspension

A, Reference suspension B, water, and a 200 g per L solution

of sodium acetate in diffused daylight, viewing vertically

against a black background (see Visual Comparison under

Spectrophotometry and Light-Scattering h851i). [NOTE—

The diffusion of light must be such that Reference suspen-

sion A can readily be distinguished from water and that Ref-

erence suspension B can readily be distinguished from

Reference suspension A.] The Test solution shows the same

clarity as that of water, or the 200 g per L solution of sodium

acetate, or its opalescence is not more pronounced than that

of Reference suspension A.

Color of solution—

Standard stock solution—Combine 3.0 mL of ferric chlo-

ride CS, 3.0 mL of cobaltous chloride CS, 2.4 mL of cupric

sulfate CS, and 1.6 mL of dilute hydrochloric acid (10 g per

L).

Standard solution—[NOTE—Prepare the Standard solu-

tion immediately before use.] Transfer 1.0 mL of Standard

stock solution to a 100-mL volumetric flask, dilute with di-

lute hydrochloric acid (10 g per L) to volume, and mix.

Test solution—Use the Test solution from Clarity of solu-

tion.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 mm to 25 mm to

obtain a depth of 40 mm. Similarly transfer portions of the

Standard solution, a 200 g per L solution of sodium acetate,

and water to separate matching test tubes. Compare the Test

solution, the Standard solution, a 200 g per L solution of so-

dium acetate, and water in diffused daylight, viewing verti-

cally against a white background (see Visual Comparison

under Spectrophotometry and Light-Scattering h851i). The

Test solution has the appearance of water or the 200 g per L

solution of sodium acetate, or is not more intensely colored

than the Standard solution.

Identification, Infrared Absorption h197Ki.

Melting range h741i: between 2268 and 2308.

Loss on drying h731i—Dry it at 1058 for 2 hours: it loses

not more than 1.0% of its weight.

Readily carbonizable substances h271i—Dissolve 200

mg in 5 mL of sulfuric acid (between 94.5% and 95.5%

[w/w] of H2SO4), and keep at a temperature of 488 to 508

for 10 minutes: the solution has no more color than Match-

ing Fluid A, when viewed against a white background.

Residue on ignition h281i: not more than 0.2%. Ignition

temperature: 600+ 508.
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Heavy metals, Method II h231i: 0.001%.

Limit of toluenesulfonamides—

Internal standard solution—Dissolve 25 mg of caffeine in

methylene chloride, and dilute with the same solvent to 100

mL.

Reference solution—Dissolve 20.0 mg of USP o-Toluene-

sulfonamide RS and 20.0 mg of USP p-Toluenesulfonamide

RS in methylene chloride, and dilute with the same solvent

to 100.0 mL. Dilute 5.0 mL of the solution with methylene

chloride to 50.0 mL. Evaporate 5.0 mL of the final solution

to dryness in a stream of nitrogen. Dissolve the residue in

1.0 mL of the Internal standard solution.

Test solution—Suspend 10.0 g of the substance to be ex-

amined in 20 mL of water, and dissolve using 5 mL to 6 mL

of 10N sodium hydroxide. If necessary adjust the solution

with 1N sodium hydroxide or 1N hydrochloric acid to a pH

of 7 to 8, and dilute with water to 50 mL. Shake the solution

with four quantities each of 50 mL of methylene chloride.

Combine the lower layers, dry over anhydrous sodium sul-

fate, and filter. Wash the filter and the sodium sulfate with 10

mL of methylene chloride. Combine the solution and the

washings, and evaporate almost to dryness in a water bath

at a temperature not exceeding 408. Using a small quantity

of methylene chloride, quantitatively transfer the residue

into a suitable 10 mL tube, evaporate to dryness in a stream

of nitrogen, and dissolve the residue in 1.0 mL of the Inter-

nal standard solution.

Blank solution—Evaporate 200 mL of methylene chloride

to dryness in a water bath at a temperature not exceeding

408. Dissolve the residue in 1 mL of methylene chloride.

Chromatographic system (see Chromatography h621i)—

The instrument is equipped with a flame-ionization detector

and contains a 0.53-mm 6 10-m fused silica column,

coated with G3 phase (film thickness 2 mm). The injector

port, column, and detector temperatures are maintained at

about 2508, 1808, and 2508, respectively; and nitrogen is

used as the carrier gas at a flow rate of about 10 mL per min-

ute. The injector employs a split ratio of 1 : 2.

Procedure—Inject about 1 mL of the Reference solution.

Adjust the sensitivity of the detector so that the height of the

peak due to caffeine is not less than 50% of the full scale of

the recorder. The substances are eluted in the following or-

der: o-toluenesulfonamide, p-toluenesulfonamide, and caf-

feine. The test is not valid unless the resolution between

the peaks due to o-toluenesulfonamide and p-toluenesul-

fonamide is at least 1.5. Inject about 1 mL of the Blank solu-

tion. In the chromatogram obtained, verify that there are no

peaks with the same retention times as the internal standard,

o-toluenesulfonamide, and p-toluenesulfonamide. Inject

about 1 mL of the Test solution and 1 mL of the Reference

solution. If any peaks due to o-toluenesulfonamide, and p-

toluenesulfonamide appear in the chromatogram obtained

with the Test solution, the ratio of their areas to that of the

internal standard is not greater than the corresponding ratio

in the chromatogram obtained with the Reference solution

(10 ppm of o-toluenesulfonamide and 10 ppm of p-toluene-

sulfonamide).

Limit of benzoate and salicylate—To 10 mL of a hot, sat-

urated solution of it add ferric chloride TS, dropwise: no

precipitate or violet color appears in the liquid.

Organic volatile impurities, Method V h467i: meets the

requirements.

Solvent—Use dimethyl sulfoxide.

Assay—Accurately weigh about 500 mg of Saccharin, dis-

solve in 40 mL of alcohol, add 40 mL of water, mix, add

phenolphthalein TS, and titrate with 0.1N sodium hydrox-

ide. Perform a blank titration, if necessary, and make the ap-

propriate correction. Each mL of 0.1N sodium hydroxide is

equivalent to 18.32 mg of C7H5NO3S.&1S (NF23)
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BRIEFING

Sodium Starch Glycolate, NF 22 page 2933 and page 3202 of
PF 22(6) [Nov.–Dec. 1996]. The United States Pharmacopeia is
the coordinating pharmacopeia for the international harmonization
of the compendial standards for the Sodium Starch Glycolate
monograph, as part of the process of international harmonization
of monographs and general analytical methods of the European,
Japanese, and United States pharmacopeias. The following mono-
graph, which represents the ADOPTION STAGE 6 document, is
based on the corresponding monograph for Sodium Starch Glyco-
late that was prepared by the U.S. Pharmacopeia. This draft was
based in part on comments from the European and Japanese Phar-
macopoeias in response to the Provisional Harmonized Text Stage
5A and 5B drafts.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Identification B + + +

pH + + +

Loss on drying + + +

Limit of iron + + +

Limit of sodium
chloride

+ + +

Limit of sodium
glycolate

+ + +

Assay + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Packaging and stor-

age, Labeling, Microbial limits, Heavy metals, Identification by
IR absorption.
Specific local attributes: Appearance of solution (EP).
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Differences between the Adoption Stage 6 document and the

current NF monograph include the following:
1. Definition—Modified to be more specific in terms of Type A

and Type B.
2. Packaging and storage—No change.
3. Labeling—Requirements to label indicating Type A or Type

B, the botanical source of the starch from which it was de-
rived, and the cross-linking agent are added.

4. USP Reference standards—Reference standards for sodium
starch glycolate Type A and Type B are added for use with
Identification test A.

5. Identification—An IR absorption test and a test for sodium are
added.

6. Microbial limits—No change.
7. pH—Clarification of the requirements for Type A and Type B

is added.
8. Loss on drying—No change.
9. Limit of iron—The test from the EP is adopted.
10. Heavy metals—No change.
11. Limit of sodium chloride—A simpler procedure using a silver

nitrate titration is adopted.

12. Limit of sodium glycolate—This test is added to comply with
EP standards.

13. Assay—No change.

(EMC: J. Lane) RTS—41235-1

Change to read:

Sodium Starch Glycolate

Starch carboxymethyl ether, sodium salt.

» Sodium Starch Glycolate is the sodium salt of a car-
boxymethyl ether of starch. It contains not less than 2.8
percent and not more than 4.2 percent of sodium (Na)
on the dried, alcohol-washed basis. It may contain not
more than 7.0 percent of Sodium Chloride.

Packaging and storage—Preserve in well-closed containers, pre-
ferably protected from wide variations in temperature and humid-
ity, which may cause caking.

Labeling—The labeling indicates the pH range.

Identification—A slightly acidified solution of it is colored blue
by iodine and potassium iodide TS.

Microbial limits h61i—It meets the requirements of the tests for
absence of Salmonella species and Escherichia coli.

pH h791i—Disperse 1 g in 30 mL of water: the pH of the resulting
suspension is either between 3.0 and 5.0 or between 5.5 and 7.5.

Loss on drying h731i—Dry it at 1308 for 90 minutes: it loses not
more than 10.0% of its weight.

Iron h241i: 0.002%, the Test preparation being prepared as di-
rected for Test preparation under Heavy metals, Method III h231i,
a 0.5-g test specimen being used and the final solution being di-
luted with water to 47 mL.

Heavy metals, Method II h231i: 0.002%.

Sodium chloride—Weigh accurately about 1 g, transfer to a coni-
cal flask, add 20 mL of 80% alcohol, 0.1 mL of phenolphthalein
TS, and 1N sodium hydroxide solution until the suspension be-
comes faintly pink, stir for 10 minutes, and filter. Repeat the extrac-
tion until chloride has been completely extracted, as shown by a
test with silver nitrate TS. Dry the insoluble portion at 1058 to con-
stant weight (A mg), and reserve it for the Assay. Evaporate the
combined filtrates, and dry the residue at 1058 to constant weight.
The weight of the dried residue is not greater than 15% of the
weight of Sodium Starch Glycolate taken. If the weight of the dried
residue is not more than 7.0% of the weight of Sodium Starch Gly-
colate taken, the requirement is met. If the weight is greater than
7.0% of the weight of Sodium Starch Glycolate taken, transfer it
with the aid of water to a 200-mL volumetric flask, add 5 mL of
nitric acid and 40.0 mL of 0.1N silver nitrate VS, mix, and dilute
with water to volume. Allow it to stand in the dark for 30 minutes,
and filter. To 100.0 mL of the filtrate add 5 mL of ferric ammonium
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sulfate TS, and titrate with 0.1N ammonium thiocyanate VS (see
Residual Titrations under Titrimetry h541i). Calculate the percen-
tage of sodium chloride by the formula:

5.844(40N1 – 2VN2) /W,

in which N1 and N2 are the normalities of the silver nitrate VS and
the ammonium thiocyanate VS, respectively, V is the volume, in
mL, of ammonium thiocyanate VS used in the titration, and W is
the weight, in g, of Sodium Starch Glycolate taken.

Assay—Transfer an accurately weighed portion, B, (about 700
mg) of the dried 80% alcohol-insoluble portion obtained in the test
for Sodium chloride, to a suitable flask, add 80 mL of glacial acetic
acid, heat the mixture under reflux, on a boiling water bath, for 2
hours, cool to room temperature, and titrate with 0.1N perchloric
acid VS, determining the endpoint potentiometrically. Calculate
the percentage of sodium combined in the form of sodium starch
glycolate by the formula:

100(22.99)V3N3 /B,

in which V3 is the volume, in mL, of the perchloric acid VS, N3 is
the normality of the perchloric acid VS, and B is the weight, in mg,
of the dried alcohol-insoluble residue taken for the Assay.

&Sodium Starch Glycolate

Starch carboxymethyl ether, sodium salt.

» Sodium Starch Glycolate is the sodium salt of a

carboxymethyl ether of starch or of a cross-linked

carboxymethyl ether of starch. It may contain not

more than 7.0 percent of Sodium Chloride. The

pH and assay requirements for Type A and Type

B are set forth in the accompanying table.

pH

% Sodium, com-

bined as sodium

starch glycolate

Type Min. Max. Min. Max.

A 5.5 7.5 2.8 4.2

B 3.0 5.0 2.0 3.4

Packaging and storage—Preserve in well-closed con-

tainers, preferably protected from wide variations in tem-

perature and humidity, which may cause caking.

Labeling—Label it to indicate the botanical source of the

starch from which it was derived, the cross-linking agent

(if used), the pH range, and whether it is Type A or Type B.

USP Reference standards h11i—USP Sodium Starch Gly-

colate Type A RS. USP Sodium Starch Glycolate Type B RS.

Identification—

A: Infrared Absorption h197Ki.

B: A slightly acidified solution of it is colored blue to

violet by the addition of iodine and potassium iodide TS 1.

C: A 2-mL portion of the solution prepared for the test

for Limit of iron meets the requirements of the potassium

carbonate–potassium pyroantimonate test for Sodium h191i.

Microbial limits h61i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli.

pH h791i—Disperse 1 g in 30 mL of water: the pH of the

resulting suspension is either between 5.5 and 7.5 for Type

A or between 3.0 and 5.0 for Type B.

Loss on drying h731i—Dry it at 1308 for 90 minutes: it

loses not more than 10.0% of its weight.

Heavy metals, Method II h231i: 0.002%.

Limit of iron—

Standard solution—Dissolve 863.4 mg of ferric ammo-

nium sulfate [FeNH4(SO4)2 � 12H2O] in water, add 25 mL

of 2 N sulfuric acid, dilute with water to 500.0 mL, and

mix. Pipet 10 mL of this solution into a 100-mL volumetric

flask, dilute with water to volume, and mix. Pipet 5 mL of

this solution into a 100-mL volumetric flask, dilute with

water to volume, and mix. This solution contains the equiva-

lent of 1.0 mg of iron per mL.
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Test solution—[NOTE—Save a portion of this solution for

Identification test C.] Place 2.5 g in a silica or platinum cru-

cible, and add 2 mL of 10N sulfuric acid. Heat on a water

bath, then cautiously raise the temperature progressively

over an open flame. Ignite, preferably in a muffle furnace,

at 600+ 258. Continue heating until all black particles have

disappeared. Cool, add a few drops of 2N sulfuric acid, and

heat and ignite as above. Add a few drops of 2M ammo-

nium carbonate, evaporate to dryness, and ignite as above.

Cool, dissolve the residue in 50 mL of water, and mix.

Procedure—Treat the Test solution and the Standard solu-

tion as follows. Transfer 10 mL of the solution to a suitable

beaker, add 2 mL of citric acid solution (1 in 5) and 0.1 mL

of thioglycolic acid, and mix. Render the solution alkaline,

using litmus paper as an external indicator, by the addition

of ammonium hydroxide, dilute with water to 20 mL, and

mix. Allow the solutions to stand for 5 minutes: the color

of the solution from the Test solution is a shade of pink

no deeper than that of the solution from the Standard solu-

tion (0.002%).

Limit of sodium chloride—Transfer to a beaker about 500

mg of Sodium Starch Glycolate, accurately weighed, and

suspend in 100 mL of water. Add 1 mL of nitric acid. Titrate

with 0.1N silver nitrate VS, determining the endpoint po-

tentiometrically, using a suitable silver-based indicator elec-

trode and a double-junction reference electrode containing a

10% potassium nitrate filling solution in the outer jacket and

a standard filling solution in the inner jacket. Each mL of

0.1 N silver nitrate is equivalent to 5.844 mg of sodium

chloride.

Limit of sodium glycolate—[NOTE—Conduct this test

without exposure to daylight. Use low-actinic glassware.]

Standard solution—Transfer 310 mg of glycolic acid, pre-

viously dried over phosphorus pentoxide in a desiccator at

room temperature overnight, to a 500-mL volumetric flask,

dissolve in and dilute with water to volume. Transfer 5.0 mL

of this solution to a 100-mL beaker, add 4 mL of 6N acetic

acid, and allow to stand for about 30 minutes. Add 50 mL of

acetone and 1 g of sodium chloride, mix, and pass through

fast filter paper moistened with acetone into a 100-mL volu-

metric flask. Rinse the beaker and filter paper with acetone.

Combine the filtrate and washings, dilute with acetone to

volume, and mix. Allow to stand for 24 hours without shak-

ing. Use the clear supernatant as the Standard solution.

Test solution—Transfer 200 mg, accurately weighed, to a

100-mL beaker. Add 4 mL of 6N acetic acid and 5 mL of

water. Stir until dissolution is complete (about 10 minutes).

Add 50 mL of acetone and 1 g of sodium chloride, mix, and

pass through fast filter paper moistened with acetone into a

100-mL volumetric flask. Rinse the beaker, and filter with

acetone. Combine the filtrate and washings, dilute with ace-

tone to volume, and mix. Allow to stand for 24 hours with-

out shaking. Use the clear supernatant as the Test solution.

Procedure—Treat the Test solution and the Standard solu-

tion as follows. Heat 2.0 mL of the solution on a water bath

for 20 minutes to remove acetone. Cool to room tempera-

ture. Prepare a 2,7-dihydroxynaphthalene solution as fol-

lows. Dissolve 10 mg of 2,7-dihydroxynaphthalene in 100

mL of sulfuric acid, allow to stand until decolorized, and use

within 2 days. Add 20.0 mL of this 2,7-dihydroxynaphtha-

lene solution to the solution under test, mix, and heat on a

water bath for 20 minutes. Cool under running water, and

transfer quantitatively to a 25-mL volumetric flask. Main-

tain the flask under running water, and dilute with sulfuric

acid to volume. Within 10 minutes determine the absor-

bance of the solution at 540 nm with a suitable spectropho-
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tometer, using water as the blank: the absorbance of the

solution from the Test solution is not more than that of the

solution from the Standard solution (2.0%).

Assay—Weigh about 1 g, transfer to a conical flask, add 20

mL of 80% alcohol, stir for 10 minutes, and filter. Repeat the

extraction until the chloride has been completely extracted,

as shown by a test with silver nitrate. Dry the insoluble por-

tion at 1058 to constant weight, and transfer an accurately

weighed portion (about 700 mg) of the dried 80% alco-

hol-insoluble portion to a suitable flask, add 80 mL of gla-

cial acetic acid, heat the mixture under reflux on a boiling

water bath for 2 hours, cool to room temperature, and titrate

with 0.1N perchloric acid VS, determining the endpoint po-

tentiometrically. Calculate the percentage of sodium com-

bined in the form of sodium starch glycolate by the formula:

100(22.99)VN/W,

in which V is the volume, in mL, of the perchloric acid con-

sumed; N is the normality of the perchloric acid; and W is

the weight, in mg, of the dried alcohol-insoluble residue ta-

ken for the Assay.&1S (NF23)

BRIEFING

Corn Starch, page 715 of PF 30(2) [Mar.–Apr. 2004]; Potato
Starch, page 718 of PF 30(2) [Mar.–Apr. 2004]; Wheat Starch,
page 723 of PF 30(2) [Mar.–Apr. 2004]. It is proposed to revise
Identification test C to reflect the use of a new test solution, Iodine
and potassium iodide TS 2, which appears in the section Reagents,
Indicators, and Solutions in this issue of PF.

(EMC: J. Lane) RTS—41144-2

Add the following:

~Corn Starch

» Corn Starch consists of the starch granules sepa-

rated from the mature grain of corn [Zea mays

Linné (Fam. Gramineae)].

Packaging and storage—Preserve in well-closed con-

tainers.

Labeling—Where Corn Starch is intended for use in prepar-

ing Absorbable Dusting Powder, it is so labeled and the la-

bel states that it must be subjected to further processing

during the preparation of Absorbable Dusting Powder.

Change to read:

Identification—

A: Under a microscope, using not less than 206 mag-

nification and using a mixture of glycerin and water (1 : 1) as

a mounting agent, it appears as either angular polyhedral

granules of irregular sizes with diameters ranging from

about 2 mm to about 23 mm or as rounded or spheroidal

granules of irregular sizes with diameters ranging from

about 25 mm to about 35 mm. The central hilum consists

of a distinct cavity or two- to five-rayed cleft, and there

are no concentric striations. Between crossed nicol prisms,

the starch granules show a distinct black cross intersecting at

the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 min-

ute, and cool: a thin, cloudy mucilage is formed.

C: To 10 mL of the mucilage obtained in Identification

test B, add 0.04 mL of iodine and potassium iodide TS: an

orange-red to dark blue color is produced, which disappears

on heating.
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C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of Iodine solution: &iodine and potas-

sium iodide TS 2:&1S (NF23) an orange-red to dark blue color is

produced, which disappears on heating.

Iodine solution—Dissolve 12.7 g of iodine and 20 g of po-

tassium iodide in water, and dilute with water to 1000.0 mL.

To 10.0 mL of this solution, add 0.6 g of potassium iodide,

and dilute with water to 100.0 mL. Prepare immediately be-

fore use.&&1S (NF23)

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, the total combined molds

and yeasts count does not exceed 100 cfu per g, and it meets

the requirements of the test for the absence of Escherichia

coli. Where it is intended for use in preparing Absorbable

Dusting Powder, it also meets the requirements of the tests

for absence of Staphylococcus aureus and Pseudomonas

aeruginosa.

pH h791i—Prepare a slurry by weighing 5.0 g of Corn

Starch, transferring to a suitable nonmetallic container,

and adding 25.0 mL of freshly boiled and cooled water. Agi-

tate continuously at a moderate rate for 1 minute. Stop the

agitation, and allow to stand for 15 minutes. Determine the

pH to the nearest 0.1 unit: the pH, determined potentio-

metrically, is between 4.0 and 7.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 15.0% of its

weight.

Change to read:

Residue on ignition h281i: not more than 0.6%, deter-

mined on a 1.0-g test specimen. Ignition temperature

600+ 508.&&1S (NF23)

Limit of iron—Shake 1.5 g of Corn Starch with 15 mL of

2N hydrochloric acid, and filter. Transfer 10 mL of the fil-

trate to a test tube, add 2 mL of citric acid solution (2 in 10),

0.1 mL of thioglycolic acid, and mix. Add 10N ammonium

hydroxide until the solution is distinctly alkaline to litmus,

dilute with water to 20 mL, and mix (Test Solution). Prepare

a Standard Iron Solution containing the equivalent of 10 mg

of iron per mL as directed under Iron h241i. Immediately

before use, quantitatively dilute an accurately measured vol-

ume of this solution with water to obtain a Diluted Standard

Iron Solution containing the equivalent of 1 mg of iron per

mL. Prepare the Standard Solution by transferring 10 mL of

the Diluted Standard Iron Solution to a test tube and pro-

ceeding in the same manner as directed for the preparation

of the Test Solution, beginning with ‘‘add 2 mL of citric acid

solution (2 in 10).’’ After 5 minutes, any pink color in the

Test Solution is not more intense than that in the Standard

Solution, corresponding to a limit of 10 mg of iron per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant to a

glass-stoppered, 125-mL conical flask. Add 1 mL of glacial

acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert the

stopper, swirl, and allow to stand for 25 to 30 minutes in the

dark. Add 1 mL of starch TS, and titrate with 0.002N so-

dium thiosulfate VS to the disappearance of the starch-io-

dine color. Perform a blank determination, and make any

necessary correction. Each mL of 0.002N sodium thiosul-

fate is equivalent to 34 mg of oxidant, calculated as hydro-

gen peroxide. Not more than 1.4 mL of 0.002 N sodium

thiosulfate is required (20 mg per g, calculated as H2O2).
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Limit of sulfur dioxide—Not more than 50 mg per g.

REAGENTS—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100+ 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01N sodium hy-

droxide. Do not exceed the endpoint.

APPARATUS—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. The apparatus consists essentially of a 500-

mL three-neck, round-bottom, boiling flask, a separatory

funnel having a capacity of 100 mL or greater, a gas inlet

tube of sufficient length to permit introduction of the carbon

dioxide within 2.5 cm of the bottom of the boiling flask, a

reflux condenser having a jacket length of 200 mm, and a

delivery tube connecting the upper end of the reflux con-

denser to the bottom of a receiving test tube. Apply a thin

film of stopcock grease to the sealing surfaces of all of the

joints except the joint between the separatory funnel and the

boiling flask, and clamp the joints to ensure tightness.

PROCEDURE—Add 150 mL of water to the boiling flask.

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100+ 5 mL per minute

through the Apparatus. Start the condenser coolant flow.

Add 10 mL of Hydrogen peroxide solution to a receiving

test tube. After 15 minutes, without interrupting the flow

of carbon dioxide, remove the separatory funnel from the

boiling flask, and transfer 25.0 g of test specimen into the

boiling flask with the aid of 100 mL of water. Apply stop-

cock grease to the outer joint of the separatory funnel, and

replace the separatory funnel in the boiling flask. Close the

stopcock of the separatory funnel, and add 80 mL of 2N

hydrochloric acid to the separatory funnel. Open the stop-

cock of the separatory funnel to permit the hydrochloric acid

solution to flow into the boiling flask, guarding against the

escape of sulfur dioxide into the separatory funnel by clos-

ing the stopcock before the last few mL of hydrochloric acid

drain out. Position the Apparatus in a water bath, and Boil

the mixture for 1 hour. Remove the receiving test tube, and

transfer its contents to a 200-mL wide-necked, conical flask.

Rinse the receiving test tube with a small portion of water,

add the rinsing to the 200-mL conical flask, and mix. Heat

on a water bath for 15 minutes, and allow to cool. Add 0.1

mL of Bromophenol blue indicator solution, and titrate the

contents with 0.1 N sodium hydroxide VS until the color

changes from yellow to violet-blue, with the color change

lasting for at least 20 seconds. Perform a blank determina-

tion, and make any necessary correction (see Titrimetry

h541i). Calculate the content, in mg per g, of sulfur dioxide

in the test specimen taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide; V is the volume, in mL, of titrant consumed; N is the

normality of the titrant; and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.~NF23
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BRIEFING

Potato Starch, page 718 of PF 30(2) [Mar.–Apr. 2004]—See
briefing under Corn Starch.

(EMC: J. Lane) RTS—41144-3

Add the following:

~Potato Starch

» Potato Starch is obtained from the tuber of So-

lanum tuberosum L.

Packaging and storage—Preserve in well-closed con-

tainers.

Change to read:

Identification—

A: Under a microscope, using a mixture of glycerin and

water (1 : 1) as a mounting agent, it presents granules, either

irregularly shaped, ovoid, or pear-shaped, usually 30 mm to

100 mm in size, but occasionally exceeding 100 mm, or

rounded, 10 mm to 35 mm in size. There are occasional com-

pound granules having two or four components. The ovoid

and pear-shaped granules have an eccentric hilum and the

rounded granules acentric or slightly eccentric hilum. All

granules show clearly visible concentric striations. Between

crossed nicol prisms, the granules show a distinct black

cross intersecting at the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 min-

ute, and cool: a thin, cloudy mucilage is formed.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of iodine and potassium iodide TS

&2:&1S (NF23) an &orange-red to&1S (NF23) dark blue color is pro-

duced, which disappears on heating.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, the total combined molds

and yeasts count does not exceed 100 cfu per g, and it meets

the requirements of the test for the absence of Escherichia

coli.

pH h791i—Prepare a slurry by weighing 5.0 g of Potato

Starch, transferring to a suitable nonmetallic container,

and adding 25.0 mL of freshly boiled and cooled water. Agi-

tate continuously at a moderate rate for 1 minute. Stop the

agitation, and allow to stand for 15 minutes. Determine the

pH to the nearest 0.1 unit: the pH, determined potentio-

metrically, is between 5.0 and 8.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 20.0% of its

weight.

Change to read:

Residue on ignition h281i: not more than 0.6%, deter-

mined on a 1.0-g test specimen. Ignition temperature

600+ 508.&&1S (NF23)

Limit of iron—Shake 1.5 g of Potato Starch with 15 mL of

2N hydrochloric acid, and filter. Transfer 10 mL of the fil-

trate to a test tube, add 2 mL of citric acid solution (2 in 10),

0.1 mL of thioglycolic acid, and mix. Add 10N ammonium

hydroxide until the solution is distinctly alkaline to litmus,

dilute with water to 20 mL, and mix (Test Solution). Prepare

a Standard Iron Solution containing the equivalent of 10 mg

of iron per mL as directed under Iron h241i. Immediately

before use, quantitatively dilute an accurately measured vol-
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ume of this solution with water to obtain a Diluted Standard

Iron Solution containing the equivalent of 1 mg of iron per

mL. Prepare the Standard Solution by transferring 10 mL of

the Diluted Standard Iron Solution to a test tube and pro-

ceeding in the same manner as directed for the preparation

of the Test Solution, beginning with ‘‘add 2 mL of citric acid

solution (2 in 10).’’ After 5 minutes, any pink color in the

Test Solution is not more intense than that in the Standard

Solution, corresponding to a limit of 10 mg of iron per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant to a

glass-stoppered, 125-mL conical flask. Add 1 mL of glacial

acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert the

stopper, swirl, and allow to stand for 25 to 30 minutes in the

dark. Add 1 mL of starch TS, and titrate with 0.002N so-

dium thiosulfate VS to the disappearance of the starch-io-

dine color. Perform a blank determination, and make any

necessary correction. Each mL of 0.002N sodium thiosul-

fate is equivalent to 34 mg of oxidant, calculated as hydro-

gen peroxide. Not more than 1.4 mL of 0.002 N sodium

thiosulfate is required (20 mg per g, calculated as H2O2).

Limit of sulfur dioxide: not more than 50 mg per g.

REAGENTS—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100+ 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01N sodium hy-

droxide. Do not exceed the endpoint.

APPARATUS—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. The apparatus consists essentially of a 500-

mL three-neck, round-bottom boiling flask, a separatory

funnel having a capacity of 100 mL or greater, a gas inlet

tube of sufficient length to permit introduction of the carbon

dioxide within 2.5 cm of the bottom of the boiling flask, a

reflux condenser having a jacket length of 200 mm, and a

delivery tube connecting the upper end of the reflux conden-

ser to the bottom of a receiving test tube. Apply a thin film

of stopcock grease to the sealing surfaces of all of the joints,

except the joint between the separatory funnel and the boil-

ing flask, and clamp the joints to ensure tightness.

PROCEDURE—Add 150 mL of water to the boiling flask.

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100+ 5 mL per minute

through the Apparatus. Start the condenser coolant flow.

Add 10 mL of Hydrogen peroxide solution to a receiving

test tube. After 15 minutes, without interrupting the flow

of carbon dioxide, remove the separatory funnel from the

boiling flask, and transfer 25.0 g of test specimen into the

boiling flask with the aid of 100 mL of water. Apply stop-

cock grease to the outer joint of the separatory funnel, and

replace the separatory funnel in the boiling flask. Close the

stopcock of the separatory funnel, and add 80 mL of 2N

hydrochloric acid to the separatory funnel. Open the stop-

cock of the separatory funnel to permit the hydrochloric acid
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solution to flow into the boiling flask, guarding against the

escape of sulfur dioxide into the separatory funnel by clos-

ing the stopcock before the last few mL of hydrochloric acid

drain out. Position the Apparatus in a water bath, and Boil

the mixture for 1 hour. Remove the receiving test tube, and

transfer its contents to a 200-mL wide-necked, conical flask.

Rinse the receiving test tube with a small portion of water,

add the rinsing to the 200-mL conical flask, and mix. Heat

on a water bath for 15 minutes, and allow to cool. Add 0.1

mL of Bromophenol blue indicator solution, and titrate the

contents with 0.1 N sodium hydroxide VS until the color

changes from yellow to violet-blue, with the color change

lasting for at least 20 seconds. Perform a blank determina-

tion, and make any necessary correction (see Titrimetry

h541i). Calculate the content, in mg per g, of sulfur dioxide

in the test specimen taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide; V is the volume, in mL, of titrant consumed; N is the

normality of the titrant; and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.~NF23

BRIEFING

Wheat Starch, page 723 of PF 30(2) [Mar.–Apr. 2004]—See
briefing under Corn Starch.

(EMC: J. Lane) RTS—41144-1

Add the following:

~Wheat Starch

» Wheat Starch is obtained from the caryopsis of

Triticum aestivum L. (T. vulgare Vill.).

Packaging and storage—Preserve in well-closed con-

tainers.

Change to read:

Identification—

A: Under a microscope, using a mixture of glycerin and

water (1 : 1) as a mounting agent, it presents large and small

granules, and very rarely, intermediate sizes. The large gran-

ules, usually 10 mm to 60 mm in diameter, are discoid or,

more rarely, reniform when seen face-on. The central hilum

and striations are invisible or barely visible and the granules

sometimes show cracks on the edges. Seen in profile, the

granules are elliptical and fusiform and the hilum appears

as a slit along the main axis. The small granules, rounded

or polyhedral, are 2 mm to 10 mm in diameter. Between

crossed nicol prisms, the granules show a distinct black

cross intersecting at the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 min-

ute, and cool: a thin, cloudy mucilage is formed.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of iodine and potassium iodide TS: a

dark blue color is produced, which disappears on heating.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of Iodine solution: &iodine and potas-

sium iodide TS 2:&1S (NF23) an orange-red to dark blue color is

produced, which disappears on heating.
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Iodine solution—Dissolve 12.7 g of iodine and 20 g of po-

tassium iodide in water, and dilute with water to 1000.0 mL.

To 10.0 mL of this solution, add 0.6 g of potassium iodide,

and dilute with water to 100.0 mL. Prepare immediately be-

fore use.&&1S (NF23)

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, the total combined molds

and yeasts count does not exceed 100 cfu per g, and it meets

the requirements of the test for the absence of Escherichia

coli.

pH h791i—Prepare a slurry by weighing 5.0 g of Wheat

Starch, transferring to a suitable nonmetallic container,

and adding 25.0 mL of freshly boiled and cooled water. Agi-

tate continuously at a moderate rate for 1 minute. Stop the

agitation, and allow to stand for 15 minutes. Determine the

pH to the nearest 0.1 unit: the pH, determined potentio-

metrically, is between 4.5 and 7.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 15.0% of its

weight.

Change to read:

Residue on ignition h281i: not more than 0.6%, deter-

mined on a 1.0-g test specimen. Ignition temperature

600+ 508.&&1S (NF23)

Total protein: not more than 0.3% of total protein (corre-

sponding to 0.048% N2, conversion factor: 6.25).

Procedure—Accurately weigh 6.0 g of test substance con-

taining about 2 mg of nitrogen, transfer to a combustion

flask, and add 4 g of a powdered mixture of 100 g of potas-

sium sulfate, 5 g of cupric sulfate, and 2.5 g of selenium, and

three glass beads. Wash any adhering particles from the

neck into the flask with 5 mL of sulfuric acid, allowing it to

run down the sides of the flask, and mix the contents by ro-

tation. Close the mouth of the flask loosely (e.g., by means

of a glass bulb with a short stem) to avoid excessive loss of

sulfuric acid. Heat gradually at first, then increase the tem-

perature until there is vigorous boiling with condensation of

sulfuric acid in the neck of the flask. [NOTE—Precautions

should be taken to prevent the upper part of the flask from

becoming overheated.] Continue the heating for 30 minutes,

unless otherwise directed. Cool, dissolve the solid material

by cautiously adding to the mixture 25 mL of water, cool

again, and place in a steam distillation apparatus. Add 30

mL of sodium hydroxide solution (42 in 100), and distill im-

mediately by passing steam through the mixture. Collect

about 40 mL of distillate in 20.0 mL of 0.01N hydrochloric

acid and enough water to cover the tip of the condenser. To-

wards the end of the distillation, lower the receiver so that

the tip of the condenser is above the surface of the acid.

[NOTE—Take precautions to prevent any water on the outer

surface of the condenser from reaching the contents of the

receiver.] Titrate the distillate with 0.01N sodium hydrox-

ide, using methyl purple TS as indicator (n1 mL of 0.01N

sodium hydroxide).

Repeat the test using about 50 mg of glucose in place of

the substance to be examined (n2 mL of 0.01N sodium hy-

droxide).

Content of nitrogen = (0.01401 (n2 – n1)) / m,

where m is the amount of test substance weighed, in g.

Limit of iron—Shake 1.5 g of Wheat Starch with 15 mL of

2N hydrochloric acid, and filter. Transfer 10 mL of the fil-

trate to a test tube, add 2 mL of citric acid solution (2 in 10),
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0.1 mL of thioglycolic acid, and mix. Add 10N ammonium

hydroxide until the solution is distinctly alkaline to litmus,

dilute with water to 20 mL, and mix (Test Solution). Prepare

a Standard Iron Solution containing the equivalent of 10 mg

of iron per mL as directed under Iron h241i. Immediately

before use, quantitatively dilute an accurately measured vol-

ume of this solution with water to obtain a Diluted Standard

Iron Solution containing the equivalent of 1 mg of iron per

mL. Prepare the Standard Solution by transferring 10 mL of

the Diluted Standard Iron Solution to a test tube and pro-

ceeding in the same manner as directed for the preparation

of the Test Solution, beginning with ‘‘add 2 mL of citric acid

solution (2 in 10).’’ After 5 minutes, any pink color in the

Test Solution is not more intense than that in the Standard

Solution, corresponding to a limit of 10 mg of iron per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant to a

glass-stoppered, 125-mL conical flask. Add 1 mL of glacial

acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert the

stopper, swirl, and allow to stand for 25 to 30 minutes in the

dark. Add 1 mL of starch TS, and titrate with 0.002N so-

dium thiosulfate VS to the disappearance of the starch-io-

dine color. Perform a blank determination, and make any

necessary correction. Each mL of 0.002N sodium thiosul-

fate is equivalent to 34 mg of oxidant, calculated as hydro-

gen peroxide. Not more than 1.4 mL of 0.002 N sodium

thiosulfate is required (20 mg per g, calculated as H2O2).

Limit of sulfur dioxide: not more than 50 mg per g.

REAGENTS—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100+ 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01N sodium hy-

droxide. Do not exceed the endpoint.

APPARATUS—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. The apparatus consists essentially of a 500-

mL three-neck, round-bottom, boiling flask, a separatory

funnel having a capacity of 100 mL or greater, a gas inlet

tube of sufficient length to permit introduction of the carbon

dioxide within 2.5 cm of the bottom of the boiling flask, a

reflux condenser having a jacket length of 200 mm, and a

delivery tube connecting the upper end of the reflux conden-

ser to the bottom of a receiving test tube. Apply a thin film

of stopcock grease to the sealing surfaces of all of the joints,

except the joint between the separatory funnel and the boil-

ing flask, and clamp the joints to ensure tightness.

PROCEDURE—Add 150 mL of water to the boiling flask.

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100+ 5 mL per minute

through the Apparatus. Start the condenser coolant flow.
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Add 10 mL of Hydrogen peroxide solution to a receiving

test tube. After 15 minutes, without interrupting the flow

of carbon dioxide, remove the separatory funnel from the

boiling flask, and transfer 25.0 g of test specimen into the

boiling flask with the aid of 100 mL of water. Apply stop-

cock grease to the outer joint of the separatory funnel, and

replace the separatory funnel in the boiling flask. Close the

stopcock of the separatory funnel, and add 80 mL of 2N

hydrochloric acid to the separatory funnel. Open the stop-

cock of the separatory funnel to permit the hydrochloric acid

solution to flow into the boiling flask, guarding against the

escape of sulfur dioxide into the separatory funnel by clos-

ing the stopcock before the last few mL of hydrochloric acid

drain out. Position the Apparatus in a water bath, and Boil

the mixture for 1 hour. Remove the receiving test tube, and

transfer its contents to a 200-mL wide-necked, conical flask.

Rinse the receiving test tube with a small portion of water,

add the rinsing to the 200-mL conical flask, and mix. Heat

on a water bath for 15 minutes, and allow to cool. Add 0.1

mL of Bromophenol blue indicator solution, and titrate the

contents with 0.1 N sodium hydroxide VS until the color

changes from yellow to violet-blue, with the color change

lasting for at least 20 seconds. Perform a blank determina-

tion, and make any necessary correction (see Titrimetry

h541i). Calculate the content, in mg per g, of sulfur dioxide

in the test specimen taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide; V is the volume, in mL, of titrant consumed; N is the

normality of the titrant; and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.~NF23

GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

BRIEFING

h846i Specific Surface Area, USP 27 page 2385. The European
Pharmacopoeia is the coordinating pharmacopeia for the interna-
tional harmonization of the Specific Surface Area General Chapter,
as part of the process of international harmonization of mono-
graphs and general analytical methods of the European, Japanese,
and United States pharmacopeias. The following text represents
the ADOPTION STAGE 6 document. The EP draft was based
in part on comments from the Japanese Pharmacopoeia and the
United States Pharmacopeia in response to the Provisional Harmo-
nized Text Stage 5A and 5B drafts prepared by the EP.
There are very few differences between the international harmo-

nization ADOPTION STAGE 6 document for Specific Surface
Area and the current USP General Chapter, h846i Specific Surface
Area. The fundamental principles have not changed.

(EMT: J. Lane) RTS—41202-1

Change to read:

h846i SPECIFIC SURFACE AREA

Introduction—The specific surface area of a powder is deter-
mined by physical adsorption of a gas on the surface of the solid
and by measuring the amount of adsorbate gas corresponding to a
single layer (monolayer) on the surface. Physical adsorption results
from relatively weak forces (van der Waals forces) between the ad-
sorbate gas molecules and the adsorbent surface of the test powder.
The amount of gas adsorbed can be measured by a gravimetric,
volumetric, or continuous flow procedure. Since the amount of
gas adsorbed under a given pressure tends to increase on decreas-
ing the temperature, adsorption measurements are usually made at
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a low temperature. Measurement is performed at 77 K, the boiling
point of liquid nitrogen. The data are treated according to the Bru-
nauer, Emmett, and Teller (BET) adsorption isotherm equation:

where P, in mm of mercury, is the partial vapor pressure of adsor-
bate gas in equilibrium with the surface at 77 K, Po, in mm of mer-
cury, is the saturated pressure of the adsorbate gas, Va, in mL, is the
volume of gas adsorbed at standard temperature and pressure (STP,
273.15 K and 760 mm of mercury), Vm, in mL, is the volume of gas
adsorbed at STP to produce an apparent monolayer on the sample
surface, and C is a dimensionless constant that is related to the en-
thalpy of adsorption of the adsorbate gas on the powder sample. A
value of Va is measured at each of not less than three values of P/Po.
Then the BET value

is plotted against P/Po according to equation (1). This plot should
yield a straight line. The data are considered acceptable if the cor-
relation coefficient, r, of the linear regression is not less than
0.9975; that is, r 2 is not less than 0.995. From the resulting linear
plot, the slope, which is equal to (C – 1)/VmC, and the intercept,
which is equal to 1/VmC, are evaluated by linear regression analy-
sis. From these values, Vm is calculated as 1/(slope + intercept),
while C is calculated as (slope/intercept) + 1. From the value of
Vm so determined, the specific surface area, S, in m2 g–1, is calcu-
lated by the equation:

in which N is the Avogadro constant (6.0236 1023 mole–1), a is the
effective cross-sectional area of one adsorbate molecule (0.162
610–18m2 for nitrogen or 0.195 610–18m2 for krypton), m is the
mass, in g, of test powder, and 22400 is the volume, in mL, occu-
pied by 1 mole of the adsorbate gas at STP, allowing for minor
departures from ideality.
Some calculations and procedures, described below, require the

absolute value of Po, defined above, and of the barometric pressure,
B, in mm of mercury. For liquid nitrogen open to the atmosphere in
a Dewar vessel, Po and B are taken to be equal to the measured
atmospheric pressure (i.e., barometric pressure) plus 10 mm of
mercury. Some instruments automatically perform the above mea-
surements and computations. The upward correction of Po and B
allows for the elevation of the boiling point of nitrogen caused
by impurities, such as oxygen, dissolved in the liquid nitrogen in
the open Dewar vessel. This chapter describes the dynamic flow
gas adsorption technique (Method I) and the volumetric gas ad-
sorption technique (Method II).

Outgassing

Before the specific surface area of the sample can be determined,
it is necessary to remove gases and vapors that may have become
physically adsorbed onto the surface after manufacture and during
treatment, handling, and storage. If outgassing is not achieved, the
specific surface area may be reduced or may be variable because an
intermediate area of the surface is covered with molecules of the
previously adsorbed gases or vapors.

Conditions—The outgassing conditions must be demonstrated
to yield reproducible BET plots, as discussed under Introduction, a
constant weight of test powder, and no detectable physical or
chemical changes in the test powder. The outgassing conditions
are critical for obtaining the required precision and accuracy of
specific surface area measurements on pharmaceuticals because
of the sensitivity of the surfaces of the materials. The outgassing
conditions defined by the temperature, pressure, and time should
be so chosen that the original surface of the solid is reproduced
as closely as possible. Outgassing of many substances is often
achieved by applying a vacuum or by purging the sample in a flow-
ing stream of a nonreactive gas. In either case, elevated tempera-
tures are sometimes applied to increase the rate at which the
contaminants leave the surface. Outgassing by heating the test
powder may change the nature of the surface and should be
avoided unless specifically indicated in the individual monograph.
The outgassing conditions stated in the monograph for each ma-
terial have been derived where possible from studies of several ma-
terials from various manufacturers. If heating is employed, the rec-
ommended temperature and time of outgassing are as low as pos-
sible so as to achieve reproducibly high measures of specific sur-
face area within an acceptable time span. For outgassing sensitive
specimens the desorption-adsorption cycling method may be em-
ployed.

Procedure—To outgas the test specimen by the desorption-ad-
sorption cycling method, proceed as follows. Allow the test pow-
der to equilibrate with the adsorbate gas, nitrogen at P/Po = 0.30 or
krypton at P/Po = 1.0386 10–3, for at least one minute. Raise the
Dewar vessel containing liquid nitrogen at 77 K up to a defined
point on the sample cell. This level should be high enough above
the level of the sample to ensure that the temperature drops to 77 K
yet below any connections, such as O-rings in the cell holder,
which could leak if cooled. At least one minute after vigorous boil-
ing of liquid nitrogen has subsided, record or zero the gas detector-
integrator signal according to Method I, or record the pressure sig-
nal according to Method II (adsorption signal). Lower the Dewar
vessel from the sample cell, and surround the sample cell with a
beaker of water at room temperature. Record the gas detector-inte-
grator signal according to Method I, or record the pressure signal
according to the Method II (desorption signal) when the signal has
become constant. Repeat the cooling-heating cycle until three suc-
cessive desorption signals differ by not more than 3%. If possible,
reweigh the sealed sample cell containing the test powder and sub-
tract the mass of the empty sample cell to obtain the actual mass,m,
of the test powder. The sealed sample cell containing the test pow-
der may be weighed after the measurement of the specific surface
area, if necessary.

Standard Materials

The method employed for the determination of the specific sur-
face area of the samples should be tested using reference standards
of known surface area, such as alpha alumina, purchased together
with a certificate of analysis from a scientifically accredited
source.* The chosen reference standard should have a specific sur-
face area as similar as possible to that of the powder sample and
should be treated with the utmost care. If the measured specific sur-
face area of the reference material does not fall within the range
specified on the certificate of analysis from an accredited source,
the same adsorbate gas being used, the elements of the method and
the gas adsorption apparatus should be carefully examined to iden-
tify the cause of the discrepancy, which should then be eliminated.

* A suitable scientifically accredited source is the National Institute of
Standards and Technology, Gaithersburg, Maryland.
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METHOD I—THE DYNAMIC FLOW METHOD

Principles of the Method—In the dynamic flow method, the
recommended adsorbate gas, is nitrogen or krypton, while helium
is employed as a diluent gas, which is not adsorbed under the rec-
ommended conditions. For powder samples of surface area less
than about 0.3 m2 (or of specific surface area less than about 0.5
m2 g–1) krypton is the preferred adsorbate gas, while for samples
of greater surface area, nitrogen is preferred. A minimum of three
mixtures of the appropriate adsorbate gas with helium are required
within the P/Po range 0.05 to 0.30, such as 0.100, 0.200, and 0.300
mole fraction of nitrogen or 3.466 10–4, 6.926 10–4, and
1.0386 10–3 mole fraction of krypton, where P/Po is the relative
pressure of the adsorbate gas, P being the partial vapor pressure
and Po being the saturated vapor pressure of the adsorbate gas.
These mixtures should be certified to within 1% (absolute) or
may be obtained by using a suitable apparatus to mix the appropri-
ate adsorbate gas with helium in proportions accurate to 1%. Nitro-
gen or krypton, at least 99.9 mole percent, is also required for
calibrating the gas detector-integrator employed for measuring
the volume or mass of the gas adsorbed, or desorbed, by the test
powder. The gas detector-integrator should provide a signal that is
approximately proportional to the volume of the gas passing
through it under defined conditions of temperature and pressure.
For this purpose, a thermal conductivity detector with an electronic
integrator is one among various suitable types. A minimum of three
data points within the recommended range of 0.05 to 0.30 for P/Po

should be determined.

Procedure—Accurately weigh a quantity of the test powder,
such that the total surface area is at least 1 m2, if possible, in a tared
gas adsorption flow cell. [NOTE—Transfer the test powder carefully
into the flow cell so that a clear path is provided for the flow of the
gas. An approximate value of the mass, m, of the test powder to be
taken may be calculated from the mean particle diameter, d, and the
true or crystal density, r, assuming spherical particles by the equa-
tion:

in which A is the surface area desired. Because of the assumptions
on which it is based, this equation must not be employed to calcu-
late the actual surface area.] Outgas the powder sample.
Pass the gas mixture containing the largest mole fraction of the

adsorbate gas, nitrogen or krypton, within the recommended range
over the test powder for at least 30 seconds. Raise the Dewar vessel
containing liquid nitrogen at 77 K up to a defined point on the flow
cell. As mentioned above, this level should be high enough above
the level of the sample to ensure that the temperature drops to 77 K
yet below any connections, such as O-rings in the cell holder,
which could leak if cooled. Record or zero the gas detector-integra-
tor signal (adsorption signal) at least one minute after vigorous
boiling of liquid nitrogen has subsided. Lower the Dewar vessel
from the flow cell, and surround the flow cell with a beaker of
water at room temperature. Record the gas detector-integrator sig-
nal (desorption signal) when the signal becomes constant. Repeat
the cooling-heating cycle until three successive desorption signals
differ by not more than 3%. The data for the first point may be de-
rived from the desorption-adsorption cycling method, provided
that this method is employed for outgassing the powder sample.
Record the last three desorption values at the largest mole frac-

tion of the adsorbate gas, and calculate the arithmetic mean. Cali-
brate the gas detector-integrator by injecting, from a gas-tight
syringe, a known volume of adsorbate gas, measured to +2%,

so as to give a signal within 15% of the last three desorption sig-
nals. Calculate the corresponding volume of adsorbate gas, Va (in
mm of mercury), at standard temperature and pressure (STP,
273.15 K and 760 mm of mercury), from the calibrated detector-
integrator signal by the equation:

in which Vc is the volume, in mL, of gas injected for calibration, Aa

is the detector-integrator response for the gas desorbed from the
test powder, Ac is the detector-integrator signal response for the
calibration volume, B is the measured barometric pressure, in
mm of mercury without the correction (described above under In-
troduction), and T, in K, is the temperature of volume measurement
(room temperature). If possible, weigh the sealed flow cell contain-
ing the test powder, and subtract the mass of the empty flow cell
from this mass to obtain the actual mass, m, of the powder taken.
Prepare at least two other mixtures of the appropriate adsorbate

gas with helium, as described above. For each of these gas mix-
tures, repeat the above cooling-heating cycle, beginning with
‘‘Pass the gas mixture.’’ Repeat the measurements for each of
the gas mixtures until three successive desorption signals differ
by not more than 3%. Immediately after recording each gas mix-
ture signal, calibrate the gas detector-integrator, and calculate Va as
directed in the previous paragraph.
If the BET plot is not linear, when using nitrogen as the adsor-

bate gas, or if the measured amounts of nitrogen adsorbed are not
repeatable to within +3%, lack of strict proportionality between
the measured values and the actual amounts of nitrogen adsorbed
may be suspected, perhaps because of the thermal diffusion effect
of nitrogen. The magnitude of this effect increases, and the accu-
racy and precision of the measurements decrease, with decreasing
specific surface area of the powder specimen. Under these circum-
stances, and especially if the surface area of the powder sample is
less than 0.3 m2 or if the specific surface area of the powder sample
is less than 0.5 m2 g–1, as mentioned above, the thermal diffusion
effect may be considerably reduced or eliminated by using an ad-
sorbate gas that has a lower vapor pressure, such as krypton, in-
stead of nitrogen. Since for krypton the saturated vapor pressure
at 77 K is only 2.63 mm of mercury, the required mole fractions
of krypton in the three mixtures of krypton with helium are less
than those of nitrogen in its mixtures with helium by a factor of
2.63/760 = 0.00346. Since the cross-sectional area of the krypton
molecule is not well defined, it is recommended that the standard
value, a = 0.195 nm2, be used in equation (2) when calculating the
specific surface area, and that the name of the adsorbate gas em-
ployed be stated, if it is not nitrogen, when reporting the value of
the specific surface area.

METHOD II—THE VOLUMETRIC METHOD

Principles of the Method—In the volumetric method, the rec-
ommended adsorbate gas is nitrogen which is admitted into the
evacuated space above the previously outgassed powder sample
to give a defined equilibrium pressure, P, of the gas. The use of
a diluent gas, such as helium, is therefore unnecessary, although
helium may be employed for other purposes, such as to measure
the void volume. Since only pure adsorbate gas, instead of a gas
mixture, is employed, interfering effects of thermal diffusion are
avoided in this method. Consequently, the use of an adsorbate
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gas possessing a low vapor pressure at 77 K, such as krypton, is
unnecessary. Some instruments employ a balance tube to offset the
effects of free space, thermal gradients, and non-ideal gas behavior.
Other instruments claim other advantages. The use of equipment
from any particular manufacturer is not specifically endorsed.
The volume of nitrogen admitted into the sample tube to give the

equilibrium pressure, P, is equal to the sum of the volume of gas
actually adsorbed, V, plus the volume of gas in the free space
around and above the sample, Vf, which must be either corrected
for by suitable adjustment of the instrument or balanced out. V is
then converted by the following equation to the volume, Va, occu-
pied by the same amount of gas at standard temperature and pres-
sure (STP, 273.15 K and 760 mm of mercury):

Several instruments automatically perform the above measure-
ments and computations. The instrument manual should always
be consulted for guidance and for a complete description of the
procedures for data acquisition and computation. A value of Va is
measured at each of not less than three values of P/Po, and the data
are plotted so as to provide a value of the specific surface area as
described above under Introduction.

Procedure—Accurately weigh a quantity of the test powder,
such that the total surface area is at least 1 m2, if possible, in a tared
gas adsorption tube. [To calculate an approximate value of the
mass of the test powder to be taken, use equation (3).] Admit a
small amount of dry nitrogen into the sample tube to prevent con-
tamination of the clean surface, remove the sample tube, insert the
stopper, and weigh it. Calculate the weight of the sample. Attach
the sample tube to the dynamic volumetric apparatus. Cautiously
evacuate the sample down to a pressure of 0.02 mm of mercury or
less.
If the principle of operation of the instrument requires the deter-

mination of the void volume in the sample tube, for example, by
the admission of a nonadsorbed gas, such as helium, this procedure
is carried out at this point, followed by evacuation of the sample
down to 0.02 mm of mercury or less. The adsorption of nitrogen
gas is then measured as described below.
Raise a Dewar vessel containing liquid nitrogen at 77 K up to a

defined point on the sample cell as directed underMethod I. Admit
a sufficient volume of nitrogen gas to give a relative pressure, P/Po,
equal to 0.10+ 0.02. Measure the volume adsorbed, Va. Repeat the
measurement of Va at P/Po values of 0.20+ 0.02 and 0.30+ 0.02.
A minimum of three data points is required. Additional measure-
ments may be carried out, especially on those rare occasions when
nonlinearity is obtained at a P/Po value close to 0.3. Since nonlin-
earity is often obtained at P/Po at or below 0.05, values in this reg-
ion are not recommended. The test for linearity, the treatment of the
data, and the calculation of the specific surface area of the sample
are described above under Introduction.

Single-Point Measurement

Normally, at least three measurements of Va, each at a different
value of P/Po, are required for the determination of specific surface
area by Method I or Method II. However, under certain circum-
stances it may be acceptable to determine the specific surface area
of a powder from a single value of Va measured at a single value of

P/Po, such as 0.300 (corresponding to 0.300 mole of nitrogen or
0.001038 mole fraction of krypton), using the following equation
for calculating Vm:

The specific surface area is calculated from the value of Vm by
equation (2) stated above.

The single-point method may be employed directly for a series
of powder samples of a given material for which the material con-
stant, C, is much greater than unity. This circumstance may be ver-
ified by comparing values of specific surface area determined by
the single-point method with that determined by the multiple-point
method for the series of powder samples. Close similarity between
the single-point values and multiple-point values suggests that 1/C
approaches zero.

The single-point method may be employed indirectly for a series
of very similar powder samples of a given material for which the
material constant, C, is not infinite but may be assumed to be in-
variant. Under this circumstance, the error associated with the sin-
gle-point method can be reduced or eliminated by using the
multiple-point method to evaluate C for one of the samples of
the series from the BET plot, from which C is calculated as (1 +
slope/intercept). Then Vm is calculated from the single value of Va

measured at a single value of P/Po by the equation:

The specific surface area is calculated from Vm by equation (2) stat-
ed above.

&h846i SPECIFIC SURFACE
AREA

INTRODUCTION

The specific surface area of a powder is determined by

physical adsorption of a gas on the surface of the solid

and by calculating the amount of adsorbate gas correspond-

ing to a monomolecular layer on the surface. Physical ad-

sorption results from relatively weak forces (van der

Waals forces) between the adsorbate gas molecules and

the adsorbent surface of the test powder. The determination

is usually carried out at the temperature of liquid nitrogen.

The amount of gas adsorbed can be measured by a volu-

metric or continuous flow procedure.
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BRUNAUER, EMMETT AND TELLER (BET)

THEORY AND SPECIFIC SURFACE AREA

DETERMINATION

Multipoint Measurement

The data are treated according to the Brunauer, Emmett

and Teller (BET) adsorption isotherm equation:

P = partial vapor pressure of adsorbate gas in equi-

librium with the surface at 77.4 K (b.p. of liquid nitro-

gen), in Pa,

Po = saturated pressure of adsorbate gas, in Pa,

Va = volume of gas adsorbed at standard tempera-

ture and pressure (STP) [273.15 K and atmospheric

pressure (1.0136 105 Pa)], in mL,

Vm = volume of gas adsorbed at STP to produce an

apparent monolayer on the sample surface, in mL,

C = dimensionless constant that is related to the en-

thalpy of adsorption of the adsorbate gas on the powder

sample.

A value of Va is measured at each of not less than three

values of P/Po.

Then the BET value

is plotted against P/Po, according to equation (1). This plot

should yield a straight line usually in the approximate rela-

tive pressure range 0.05 to 0.3. The data are considered ac-

ceptable if the correlation coefficient, r, of the linear

regression is not less than 0.9975; that is, r2 is not less than

0.995. From the resulting linear plot, the slope, which is

equal to (C – 1)/VmC, and the intercept, which is equal to

1/VmC, are evaluated by linear regression analysis. From

these values, Vm is calculated as 1/(slope + intercept), while

C is calculated as (slope/intercept) + 1. From the value of Vm

so determined, the specific surface area, S, in m2 � g–1, is cal-

culated by the equation:

N = Avogadro constant (6.0236 1023 mol–1),

a = effective cross-sectional area of one adsorbate

molecule, in square meters (0.162 nm2 for nitrogen

and 0.195 nm2 for krypton),

m = mass of test powder, in g,

22400 = volume, in mL, occupied by one mole of

the adsorbate gas at STP allowing for minor departures

from the ideal.

A minimum of three data points is required. Additional

measurements may be carried out especially when nonlin-

earity is obtained at a P/Po value close to 0.3. Because non-

linearity is often obtained at a P/Po value below 0.05, values

in this region are not recommended. The test for linearity,

the treatment of the data, and the calculation of the specific

surface area of the sample are described above.
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Single-Point Measurement

Normally, at least three measurements of Va, each at dif-

ferent values of P/Po, are required for the determination of

specific surface area by the dynamic flow gas adsorption

technique (Method I) or by volumetric gas adsorption

(Method II). However, under certain circumstances de-

scribed below, it may be acceptable to determine the specific

surface area of a powder from a single value of Va measured

at a single value of P/Po such as 0.300 (corresponding to

0.300 mole of nitrogen or 0.001038 mole fraction of kryp-

ton), using the following equation for calculating Vm :

The specific surface area is then calculated from the value

of Vm by equation (2) given above.

The single-point method may be employed directly for a

series of powder samples of a given material for which the

material constant C is much greater than unity. These cir-

cumstances may be verified by comparing values of specific

surface area determined by the single-point method with

that determined by the multipoint method for the series of

powder samples. Close similarity between the single-point

values and multipoint values suggests that 1/C approaches

zero.

The single-point method may be employed indirectly for

a series of very similar powder samples of a given material

for which the material constant C is not infinite but may be

assumed to be invariant. Under these circumstances, the er-

ror associated with the single-point method can be reduced

or eliminated by using the multipoint method to evaluate C

for one of the samples of the series from the BET plot, from

which C is calculated as (1 + slope/intercept). Then Vm is

calculated from the single value of Va measured at a single

value of P/Po, by the equation:

The specific surface area is calculated from Vm by equa-

tion (2) given above.

EXPERIMENTAL TECHNIQUES

This section describes the methods to be used for the sam-

ple preparation, the dynamic flow gas adsorption technique

(Method I) and the volumetric gas adsorption technique

(Method II).

Sample Preparation

OUTGASSING

Before the specific surface area of the sample can be de-

termined, it is necessary to remove gases and vapors that

may have become physically adsorbed onto the surface after

manufacture and during treatment, handling, and storage. If

outgassing is not achieved, the specific surface area may be

reduced or may be variable because an intermediate area of

the surface is covered with molecules of the previously ad-

sorbed gases or vapors. The outgassing conditions are criti-

cal for obtaining the required precision and accuracy of

specific surface area measurements on pharmaceuticals be-

cause of the sensitivity of the surface of the materials.
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The outgassing conditions must be demonstrated to yield

reproducible BET plots, a constant weight of test powder,

and no detectable physical or chemical changes in the test

powder.

The outgassing conditions defined by the temperature,

pressure, and time are chosen so that the original surface

of the solid is reproduced as closely as possible. Outgassing

of many substances is often achieved by applying a vacuum

by purging the sample in a flowing stream of a nonreactive,

dry gas or by applying a desorption-adsorption cycling

method. In either case, elevated temperatures are sometimes

applied to increase the rate at which the contaminants leave

the surface. Caution should be exercised when outgassing

powder samples using elevated temperatures to avoid affect-

ing the nature of the surface and the integrity of the sample.

If heating is employed, the recommended temperature and

time of outgassing are as low as possible to achieve repro-

ducible measurement of specific surface area in an accept-

able time. For outgassing sensitive samples, other outgas-

sing methods such as the desorption-adsorption cycling

method may be employed.

ADSORBATE

The standard technique is the adsorption of nitrogen of

analytical quality at liquid nitrogen temperature.

For powders of low specific surface area (5 0.2 m2g–1)

the proportion adsorbed is low. In such cases, the use of

krypton at the liquid nitrogen temperature is preferred be-

cause the low vapor pressure exerted by this gas greatly re-

duces error. The use of larger sample quantities, where

feasible (equivalent to 1 m2 or greater total surface area

using nitrogen), may compensate for the errors in determin-

ing low surface areas.

All gases used must be free from moisture.

QUANTITY OF SAMPLE

A quantity of the test powder is accurately weighed such

that the total surface of the sample is at least 1 m2 when the

adsorbate is nitrogen and 0.5 m2 when the adsorbate is kryp-

ton.

Lower quantities of sample may be used after appropriate

validation.

Measurements

Because the amount of gas adsorbed under a given pres-

sure tends to increase when the temperature is decreased,

adsorption measurements are usually made at a low tem-

perature. Measurement is performed at 77.4 K, the boiling

point of liquid nitrogen.

Method I: The Dynamic Flow Method

PRINCIPLE

In the dynamic flow method (see Figure 1), the recom-

mended adsorbate gas is dry nitrogen or krypton, while he-

lium is employed as a diluent gas, which is not adsorbed

under the recommended conditions.

A minimum of three mixtures of the appropriate adsorbate

gas with helium are required within the P/Po range 0.05 to

0.30.

The gas detector-integrator should provide a signal that is

approximately proportional to the volume of the gas passing

through it under defined conditions of temperature and pres-

sure. For this purpose, a thermal conductivity detector with

an electronic integrator is one among various suitable types.

A minimum of three data points within the recommended

range of 0.05 to 0.30 for P/Po is determined.
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Fig. 1. Schematic diagram of the dynamic flow method apparatus.

PROCEDURE

A known mixture of the gases, usually nitrogen and he-

lium, is passed through a thermal conductivity cell, through

the sample again, through the thermal conductivity cell, and

then to a recording potentiometer.

The sample cell is immersed in liquid nitrogen, and the

sample adsorbs nitrogen from the mobile phase. This unbal-

ances the thermal conductivity cell, and a pulse is generated

on a recorder chart.

The sample is removed from the coolant; this gives a de-

sorption peak equal in area and in the opposite direction to

the adsorption peak. Because this is better defined than the

adsorption peak, it is the one used for the determination.

To effect the calibration, a known quantity of adsorbate,

sufficient to give a peak of similar magnitude to the de-

sorption peak, is injected into the system, and the proportion

of gas volume per unit peak area is obtained.

A mixture of nitrogen and helium is used for a single-

point determination; and several such mixtures or premixing

two streams of gas are used for a multipoint determination.

The calculation is the same as the volumetric method.

Method II: The Volumetric Method

PRINCIPLE

In the volumetric method (see Figure 2), the recom-

mended adsorbate gas is nitrogen, which is admitted into

the evacuated space above the previously outgassed powder

sample to give a defined equilibrium pressure, P, of the gas.

The use of a diluent gas, such as helium, is therefore unnec-

essary, although helium may be employed for other pur-

poses, such as to measure the dead volume.

Because only pure adsorbate gas, instead of a gas mixture,

is employed, interfering effects of thermal diffusion are

avoided in this method.
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Fig. 2. Schematic diagram of the volumetric method apparatus.

PROCEDURE

A small amount of dry nitrogen is admitted into the sam-

ple tube to prevent contamination of the clean surface, the

sample tube is removed, a stopper is inserted, the tube is

weighed, and the weight of the sample is calculated. Then

the sample tube is attached to the volumetric apparatus. The

sample is cautiously evacuated down to the specified pres-

sure (e.g., between 2 Pa and 10 Pa). Alternately, some in-

struments are operated by evacuating to a defined rate of

pressure change (e.g., less than 13 Pa/30 s) and by holding

for a defined period of time before commencing the next

step.

If the principle of operation of the instrument requires the

determination of the dead volume in the sample tube, for ex-

ample, by the admission of a nonadsorbed gas, such as he-

lium, this procedure is carried out at this point, followed by

evacuation of the sample. The determination of dead vol-

ume may be avoided using difference measurements: that is,

by means of reference and sample tubes connected by a dif-

ferential transducer. The adsorption of nitrogen gas is then

measured as described below.

Raise a Dewar vessel containing liquid nitrogen at 77.4 K

up to a defined point on the sample cell. Admit a sufficient

volume of adsorbate gas to give the lowest desired relative

pressure. Measure the volume adsorbed, Va. For multipoint

measurements, repeat the measurement of Va at successively

higher P/Po values. When nitrogen is used as the adsorbate

gas, P/Po values of 0.10, 0.20, and 0.30 are often suitable.

Reference Materials

Periodically verify the functioning of the apparatus using

appropriate reference materials of known surface area that

has a specific surface area similar to that of the sample to

be examined.&1S (USP28)
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BRIEFING

h905i Uniformity of Dosage Units, USP 27 page 2396 and
page 1587 of PF 28(5) [Sept.–Oct. 2002]. The United States Phar-
macopeia is the coordinating pharmacopeia in the efforts toward
international harmonization of the specifications provided in this
general test chapter. The Stage 5B text for this chapter has been
signed-off by the Pharmacopeial Discussion Group members.
The text presented herein represents a merger of the Stage 5B text
and the national USP text. This combined text, which is being pub-
lished in this issue of PF for information only, not for public com-
ment, is scheduled for publication in USP 28–NF 23, with a
scheduled implementation date of 1 April 2006. Earlier implemen-
tation by individual companies may be done at their discretion.
Major differences between this current text and that of the

STAGE 4 ‘‘merged’’ draft that was published on pages 1595–
1599 of PF 28(5) [Sept.–Oct. 2002] are listed below.
(1) The text discussing harmonization in the first paragraph of the

STAGE 4 draft has been deleted in this current draft because
the revised chapter will not officially be harmonized until the
EP adopts the global text in the European Pharmacopoeia,
Supplement 5.2, official December 2004 and the JP adopts
the global text in the JP XV, official April 2006. At that time
USP will republish this text with the addition of symbols for
the national text throughout and with the explanatory intro-
ductory text, ‘‘Portions of this general chapter have been har-
monized with the corresponding texts of the European
Pharmacopoeia or the Japanese Pharmacopoeia. Those por-
tions that are not harmonized are marked with symbols (^^) to
specify this fact.’’

(2) The term ‘‘active ingredient’’ in the STAGE 4 draft has been
replaced globally by the preferred term ‘‘drug substance’’.

(3) In the current listing of dosage forms that require testing by
Content Uniformity (see item C3 in the text), suspensions or
emulsions or gels in unit-dose containers or in soft capsules
that are intended for systemic administration only are distin-
guished from those that are intended for external, cutaneous
administration.

(4) A new Table 1, linking the various dosage forms to the appro-
priate Uniformity of Dosage Units test procedure, has been
added to the current text.

(5) The text listing those dosage forms for which Weight Varia-
tion is applicable has been revised for clarity.

(6) The definition for the reference value M in Table 2 has been
revised to indicate coverage of cases where the target test
sample amount (amount of drug substance) at time of manu-
facture, T, is either (a) less than or equal to 101.5%, or (b)
greater than 101.5%.

(7) The variable U, an overage factor that was indicated for use in
cases where the drug product was formulated with an overage
of drug substance to compensate for stability losses during
product shelf life, has been deleted from the current text.
The addition of such overages is no longer considered to be
acceptable.

(8) The text regarding the term Acceptance Value, AV, has been
expanded for clarity.

(9) The text relating to the variables L1 and L2 in Table 2 has
been expanded, and the values ‘‘0.75M’’ and ‘‘1.25M’’ have
been replaced by formulas that clarify how the computations
are made.

(10) The first paragraph in the Weight Variation section of the cur-
rent text contains new text for clarity. This text indicates that
the assay results, designated as A, are to be expressed as ‘‘%
of label claim’’.

(11) Revised text stating that the drug substance concentration is
assumed to be uniform (throughout the batch) has been added
to the first paragraph underWeight Variation. For the purpose

of this chapter, tablet concentration, unlike tablet content, is
assumed to be independent of individual dosage unit weight
when Weight Variation is applicable..

(PDF: W. L. Paul) RTS—41183-1

Change to read:

h905i UNIFORMITY OF DOSAGE
UNITS

NOTE—In this chapter, unit and dosage unit are synonymous.
The uniformity of dosage units can be demonstrated by either of
two methods, weight variation or content uniformity. The require-
ments of this chapter apply both to dosage units containing a single
active ingredient and to dosage units containing two or more active
ingredients; unless otherwise specified in the individual mono-
graph, they apply individually to each active ingredient in the
product.

Content Uniformity requirements may be applied in all cases.
The test for Content Uniformity is required for:

(1) coated tablets, other than film-coated tablets containing
50 mg or more of an active ingredient that comprises
50% or more (by weight) of one tablet;

(2) transdermal systems;
(3) suspensions in single-unit containers or in soft capsules;
(4) inhalations (other than solutions for inhalation packaged

in glass or plastic ampuls, intended for use in nebulizers)
packaged in premetered dosage units (For inhalers and
premetered dosage units labeled for use with a named in-
halation device, also see Aerosols, Metered-Dose Inhal-
ers, and Dry Powder Inhalers h601i);

(5) solids (including sterile solids) that are packaged in unit-
dose containers and that contain active or inactive added
substances, except that the test for Weight Variation may
be applied in the special situations stated below; and

(6) suppositories.
When the test for Content Uniformity is not required, the test for

Weight Variationmay be applied in any of the following situations:
(1) products containing 50 mg or more of an active ingredient

comprising 50% or more, by weight, of the dosage unit
or, in the case of hard capsules, the capsule contents, ex-
cept that uniformity of other active ingredients present in
lesser proportions is demonstrated by meeting Content
Uniformity requirements;

(2) liquid-filled soft capsules other than soft capsules con-
taining suspensions;

(3) solids (including sterile solids) that are packaged in sin-
gle-unit containers and contain no added substances,
whether active or inactive;

(4) solids (including sterile solids) that are packaged in sin-
gle-unit containers, with or without added substances,
whether active or inactive, that have been prepared from
true solutions and freeze-dried in the final containers and
are labeled to indicate this method of preparation; and

(5) solutions for inhalation packaged in glass or plastic am-
puls, intended for use in nebulizers, oral solutions, and
syrups when these articles are packaged in single-unit
containers.
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WEIGHT VARIATION

For the determination of dosage-unit uniformity by weight var-
iation, select not fewer than 30 units, and proceed as follows for the
dosage form designated. [NOTE—Specimens other than these test
units may be drawn from the same batch for Assay determinations.]

Uncoated and Film-Coated Tablets—Weigh accurately 10 tab-
lets individually. From the result of the Assay, obtained as directed
in the individual monograph, calculate the content of active ingre-
dient in each of the 10 tablets, assuming homogeneous distribution
of the active ingredient.

Hard Capsules—Weigh accurately 10 capsules individually,
taking care to preserve the identity of each capsule. Remove the
contents of each capsule by a suitable means. Weigh accurately
the emptied shells individually, and calculate for each capsule
the net weight of its contents by subtracting the weight of the shell
from the respective gross weight. From the results of the Assay,
obtained as directed in the individual monograph, calculate the
content of active ingredient in each of the capsules, assuming
homogeneous distribution of the active ingredient.

Soft Capsules—Determine the net weight of the contents of in-
dividual capsules as follows. Weigh accurately the 10 intact cap-
sules individually to obtain their gross weights, taking care to
preserve the identity of each capsule. Then cut open the capsules
by means of a suitable clean, dry cutting instrument such as scis-
sors or a sharp open blade, and remove the contents by washing
with a suitable solvent. Allow the occluded solvent to evaporate
from the shells at room temperature over a period of about 30 min-
utes, taking precautions to avoid uptake or loss of moisture. Weigh
the individual shells, and calculate the net contents. From the re-
sults of the Assay, obtained as directed in the individual mono-
graph, calculate the content of active ingredient in each of the
capsules, assuming homogeneous distribution of the active ingre-
dient.

Solids (Including Sterile Solids) in Single-Unit Containers—
Proceed as directed for Hard Capsules, treating each unit as de-
scribed therein.

Solutions for Inhalation Packaged in Glass or Plastic Am-
puls, Intended for Use in Nebulizers—Proceed as directed for
Hard Capsules, treating each unit as described therein.

Oral Solutions and Syrups Packaged in Single-Unit Con-
tainers—Weigh accurately the amount of liquid that drains in
not more than 5 seconds from each of 10 individual containers.
If necessary, compute the equivalent volume after determining
the apparent density. From the result of the Assay, obtained as di-
rected in the individual monograph, calculate the content of active
ingredient in the liquid drained from each of the 10 units.

CONTENT UNIFORMITY

For the determination of dosage-unit uniformity by assay of in-
dividual units, select not fewer than 30 units, and proceed as fol-
lows for the dosage form designated.

UNCOATED AND COATED TABLETS, HARD AND SOFT CAPSULES, SUP-

POSITORIES, TRANSDERMAL SYSTEMS, ORAL SOLUTIONS IN SINGLE-

UNIT CONTAINERS, SUSPENSIONS IN SINGLE-UNIT CONTAINERS, SYR-

UPS IN SINGLE-UNIT CONTAINERS, INHALATIONS PACKAGED IN PREME-

TERED DOSAGE UNITS, AND SOLIDS (INCLUDING STERILE SOLIDS) IN

SINGLE-UNIT CONTAINERS—Assay 10 units individually as directed
in the Assay in the individual monograph, unless otherwise speci-
fied in the Procedure for content uniformity. For oral solutions, sus-
pensions, and syrups in single-unit containers, conduct the Assay
on the amount of well-mixed material that drains from an individ-
ual container in not more than 5 seconds, and express the results as
delivered dose. Where the amount of active ingredient in a single
dosage unit differs from that required in the Assay, adjust the de-
gree of dilution of the solutions and/or the volume of aliquots so
that the concentration of the active ingredients in the final solution

is of the same order as that obtained in the Assay procedure; or, in
the case of a titrimetric assay, use a titrant of a different concentra-
tion, if necessary, so that an adequate volume of titrant is required
(see Titrimetry h541i); see also Procedures under Tests and Assays
in the General Notices and Requirements. If any such modifica-
tions are made in the Assay procedure set forth in the individual
monograph, make the appropriate corresponding changes in the
calculation formula and titration factor.
Where a special Procedure for content uniformity is specified in

the test for Uniformity of dosage units in the individual mono-
graph, make any necessary correction of the results obtained as fol-
lows.

(1) Prepare a composite specimen of a sufficient number of
dosage units to provide the amount of specimen called for
in the Assay in the individual monograph plus the amount
required for the special Procedure for content uniformity
in the monograph by finely powdering tablets or mixing
the contents of capsules or oral solutions, syrups, suspen-
sions, or solids in single-unit containers to obtain a
homogeneous mixture. If a homogeneous mixture cannot
be obtained in this manner, use suitable solvents or other
procedures to prepare a solution containing all of the ac-
tive ingredient, and use appropriate aliquot portions of
this solution for the specified procedures.

(2) Assay separate, accurately measured portions of the com-
posite specimen of capsules or tablets or suspensions or
inhalations or solids in single-unit containers, both (a) as
directed in the Assay, and (b) using the special Procedure
for content uniformity in the monograph.

(3) Calculate the weight of active ingredient equivalent to 1
average dosage unit, by (a) using the results obtained by
the Assay procedure, and by (b) using the results obtained
by the special procedure.

(4) Calculate the correction factor, F, by the formula:

F = A/P,

in which A is the weight of active ingredient equivalent to 1 aver-
age dosage unit obtained by the Assay procedure; and P is the
weight of active ingredient equivalent to 1 average dosage unit ob-
tained by the special procedure. If

is greater than 10, the use of a correction factor is not valid.
(5) Avalid correction may be applied only if F is not less than

1.030 nor greater than 1.100, or, not less than 0.900 nor
greater than 0.970, and if F is between 0.970 and 1.030
no correction is required.

(6) If F lies between 1.030 and 1.100, or between 0.900 and
0.970, calculate the weight of active ingredient in each
dosage unit by multiplying each of the weights found
using the special procedure by F.

Calculation of the Relative Standard Deviation

The use of preprogrammed calculators or computers is accepta-
ble. A manual mathematical method is as follows:

s = sample standard deviation.
RSD = relative standard deviation (the sample standard devia-
tion expressed as a percentage of the mean).
X = mean of the values obtained from the units tested, ex-
pressed as a percentage of the label claim.
n = number of units tested.
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x1, x2, x3 . . . xn = individual values (xi) of the units tested, ex-
pressed as a percentage of the label claim.

Criteria

Apply the following criteria, unless otherwise specified in the
individual monograph.

(A) If the Average of the Limits Specified in the Potency Defini-
tion in the Individual Monograph is 100.0 Percent or Less—

COMPRESSED TABLETS (COATED OR UNCOATED), SUPPOSITORIES,

ORAL SOLUTIONS IN SINGLE-UNIT CONTAINERS, SYRUPS IN SINGLE-

UNIT CONTAINERS, SUSPENSIONS IN SINGLE-UNIT CONTAINERS, SOLIDS

(INCLUDING STERILE SOLIDS) IN SINGLE-UNIT CONTAINERS, AND STER-

ILE SOLIDS FOR PARENTERAL USE—Unless otherwise specified in the
individual monograph, the requirements for dosage uniformity are
met if the amount of the active ingredient in each of the 10 dosage
units as determined from the Weight Variation or the Content Uni-
formity method lies within the range of 85.0% to 115.0% of the
label claim and the Relative standard deviation is less than or equal
to 6.0%.
If 1 unit is outside the range of 85.0% to 115.0% of label claim

and no unit is outside the range of 75.0% to 125.0% of label claim,
or if the Relative standard deviation is greater than 6.0%, or if both
conditions prevail, test 20 additional units. The requirements are
met if not more than 1 unit of the 30 is outside the range of
85.0% to 115.0% of label claim and no unit is outside the range
of 75.0% to 125.0% of label claim and the Relative standard devia-
tion of the 30 dosage units does not exceed 7.8%.

CAPSULES, TRANSDERMAL SYSTEMS, INHALATIONS PACKAGED IN

PREMETERED DOSAGE UNITS, AND MOLDED TABLETS—Unless other-
wise specified in the individual monograph, the requirements for
dosage uniformity are met if the amount of the active ingredient
in not less than 9 of the 10 dosage units as determined from the
Weight Variation or the Content Uniformity method lies within
the range of 85.0% to 115.0% of label claim and no unit is outside
the range of 75.0% to 125.0% of label claim and the Relative stan-
dard deviation of the 10 dosage units is less than or equal to 6.0%.
If 2 or 3 dosage units are outside the range of 85.0% to 115.0%

of label claim, but not outside the range of 75.0% to 125.0% of
label claim, or if the Relative standard deviation is greater than
6.0% or if both conditions prevail, test 20 additional units. The re-
quirements are met if not more than 3 units of the 30 are outside the
range of 85.0% to 115.0% of label claim and no unit is outside the
range of 75.0% to 125.0% of label claim, and the Relative standard
deviation of the 30 dosage units does not exceed 7.8%.

(B) If the Average of the Limits Specified in the Potency Defini-
tion in the Individual Monograph is Greater than 100.0 Percent—

(1) If the average value of the dosage units tested is 100.0
percent or less, the requirements are as in (A).

(2) If the average value of the dosage units tested is greater
than or equal to the average of the limits specified in the
potency definition in the individual monograph, the re-
quirements are as in (A), except that the words ‘‘label
claim’’ are replaced by the words ‘‘label claim multiplied
by the average of the limits specified in the potency def-
inition in the monograph divided by 100’’.

(3) If the average value of the dosage units tested is between
100 percent and the average of the limits specified in the
potency definition in the individual monograph, the re-
quirements are as in (A), except that the words ‘‘label
claim’’ are replaced by the words ‘‘label claim multiplied
by the average value of the dosage units tested (expressed
as a percent of label claim) divided by 100’’.

~h905i UNIFORMITY OF DOSAGE

UNITS

[NOTE—In this chapter, unit and dosage unit are synon-

ymous.]

To ensure the consistency of dosage units, each unit in a

batch should have a drug substance content within a narrow

range around the label claim. Dosage units are defined as

dosage forms containing a single dose or a part of a dose

of drug substance in each unit.

The term ‘‘uniformity of dosage unit’’ is defined as the

degree of uniformity in the amount of the drug substance

among dosage units. Therefore, the requirements of this

chapter apply to each drug substance being comprised in

dosage units containing one or more drug substances, unless

otherwise specified in the individual monograph.

The uniformity of dosage units can be demonstrated by

either of two methods, Content Uniformity or Weight Varia-

tion (see Table 1). The test for Content Uniformity is based

on the assay of the individual content of drug substance(s) in

a number of individual dosage units to determine whether

the individual content is within the limits set. The Content

Uniformity method may be applied in all cases. The test for

Content Uniformity is required for those dosage forms de-

scribed in (C1)–(C6) below:

(C1) coated tablets, other than film-coated tablets

containing 25 mg or more of a drug substance

that comprises 25% or more (by weight) of

one tablet;
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(C2) transdermal systems;

(C3) suspensions or emulsions or gels in unit-dose

containers or in soft capsules that are in-

tended for systemic administration only (not

for those drug products that are intended for

external, cutaneous administration);

(C4) inhalations (other than solutions for inhala-

tion packaged in glass or plastic ampuls and

intended for use in nebulizers) packaged in

premetered dosage units. For inhalers and

premetered dosage units labeled for use with

a named inhalation device, also see Aerosols,

Metered-Dose Inhalers, and Dry Powder In-

halers h601i;

(C5) solids (including sterile solids) that are pack-

aged in single-unit containers and that con-

tain active or inactive added substances,

except that the test for Weight Variation

may be applied in the special situations stated

in (W2) and (W3) below; and

(C6) suppositories.

The test for Weight Variation is applicable for the follow-

ing dosage forms:

(W1) solutions for inhalation that are packaged in

glass or plastic ampuls and intended for use

in nebulizers, and oral solutions packaged

in unit-dose containers and into soft capsules;

(W2) solids (including sterile solids) that are pack-

aged in single-unit containers and contain no

added substances, whether active or inactive;

(W3) solids (including sterile solids) that are pack-

aged in single-unit containers, with or with-

out added substances, whether active or

inactive, that have been prepared from true

solutions and freeze-dried in the final con-

tainers and are labeled to indicate this method

of preparation; and

(W4) hard capsules, uncoated tablets, or film-

coated tablets, containing 25 mg or more of

a drug substance comprising 25% or more,

by weight, of the dosage unit or, in the case

of hard capsules, the capsule contents, except

that uniformity of other drug substances pres-

ent in lesser proportions is demonstrated by

meeting Content Uniformity requirements.

The test for Content Uniformity is required for all dosage

forms not meeting the above conditions for the Weight Var-

iation test. Alternatively, products listed in item (W4) above

that do not meet the 25 mg/25% threshold limit may be

tested for uniformity of dosage units byWeight Variation in-

stead of the Content Uniformity test if the concentration rel-

ative standard deviation (RSD) of the drug substance in the

final dosage units is not more than 2%, based on process

validation data and development data. The concentration

RSD is the RSD of the concentration per dosage unit

(w/w or w/v), where concentration per dosage unit equals

the assay result per dosage unit divided by the individual

dosage unit weight. See the RSD formula in Table 2.
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Table 1. Application of Content Uniformity (CU) and Weight Variation (WV) Tests for Dosage Forms

Dose & Ratio of Drug

Substance

Dosage Form Type Subtype

�25 mg &

�25%

525 mg &

525%

Tablets Uncoated WV CU

Coated Film WV CU

Others CU CU

Capsules Hard WV CU

Soft Suspension, emulsion,

or gel

CU CU

Solutions WV WV

Solids in single-unit

containers

Single component WV WV

Multiple components Solution freeze-dried in

final container

WV WV

Others CU CU

Suspension, emulsion, or gel for

systemic use only packaged in

single-unit containers

CU CU

Solutions for inhalation pack-

aged in glass or plastic ampuls

and intended for use in nebuli-

zers, and oral solutions pack-

aged in unit-dose containers

and into soft capsules

WV WV

Inhalations (other than solutions

for inhalation packaged

in glass or plastic ampuls

and intended for use in

nebulizers) packaged in

premetered dosage units

CU CU
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Table 1. Application of Content Uniformity (CU) and Weight Variation (WV) Tests for Dosage Forms (Continued)

Dose & Ratio of Drug

Substance

Dosage Form Type Subtype

�25 mg &

�25%

525 mg &

525%

Transdermal systems CU CU

Suppositories CU CU

Others CU CU

CONTENT UNIFORMITY

Select not less than 30 units, and proceed as follows for

the dosage form designated. Where the amount of drug sub-

stance in a single dosage unit differs from that required in

the Assay, adjust the degree of dilution of the solutions

and/or the volume of aliquots so that the concentration of

the drug substances in the final solution is of the same order

as that obtained in the Assay procedure; or, in the case of a

titrimetric assay, use a titrant of a different concentration, if

necessary, so that an adequate volume of titrant is required

(see Titrimetry h541i); see also Procedures under Tests and

Assays in the General Notices and Requirements. If any

such modifications are made in the Assay procedure set forth

in the individual monograph, make the appropriate corre-

sponding changes in the calculation formula and titration

factor.

Where a special Procedure for content uniformity is spe-

cified in the test for Uniformity of dosage units in the indi-

vidual monograph, make any necessary correction of the

results obtained as follows.

(1) Prepare a composite specimen of a sufficient number of

dosage units to provide the amount of specimen called

for in the Assay in the individual monograph plus the

amount required for the special Procedure for content

uniformity in the monograph by finely powdering tab-

lets or mixing the contents of capsules or oral solutions,

suspensions, emulsions, gels, or solids in single-unit

containers to obtain a homogeneous mixture. If a

homogeneous mixture cannot be obtained in this man-

ner, use suitable solvents or other procedures to prepare

a solution containing all of the drug substance, and use

appropriate aliquot portions of this solution for the spe-

cified procedures.

(2) Assay separate, accurately measured portions of the

composite specimen of capsules or tablets or suspen-

sions or inhalations or solids in single-unit containers,

both (a) as directed in the Assay, and (b) using the spe-

cial Procedure for content uniformity in the mono-

graph.

(3) Calculate the weight of drug substance equivalent to 1

average dosage unit, by (a) using the results obtained

by the Assay procedure, and by (b) using the results ob-

tained by the special procedure.
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(4) Calculate the correction factor, F, by the formula:

F = W/P,

in which W is the weight of drug substance equivalent to 1

average dosage unit obtained by the Assay procedure, and P

is the weight of drug substance equivalent to 1 average dos-

age unit obtained by the special procedure. If

is greater than 10, the use of a correction factor is not valid.

(5) The correction factor is to be applied only if F is not

less than 1.030 nor greater than 1.100, or not less than

0.900 nor greater than 0.970. If F is between 0.970 and

1.030, no correction is required.

(6) If F lies between 1.030 and 1.100, or between 0.900

and 0.970, calculate the weight of drug substance in

each dosage unit by multiplying each of the weights

found using the special procedure by F.

Uncoated, Coated, or Molded Tablets, Capsules, Oral

Solutions in Single-Unit Containers, Oral Suspensions

or Oral Emulsions or Oral Gels in Single-Unit Con-

tainers, and Solids (including Sterile Solids) in Single-

Unit Containers—Assay 10 units individually as directed

in the Assay in the individual monograph, unless otherwise

specified in the Procedure for content uniformity in the in-

dividual monograph. Calculate the acceptance value as di-

rected below.

For oral solutions, oral suspensions, oral emulsions, or

oral gels in single-unit containers, conduct the Assay on

the amount of well-mixed material that drains from an indi-

vidual container in not more than 5 seconds, or for highly

viscous products, conduct the Assay on the amount of

well-mixed material that is obtained by quantitatively re-

moving the contents from an individual container, and ex-

press the results as the delivered dose.

Calculation of Acceptance Value—Calculate the accep-

tance value by the formula:

in which the terms are as defined in Table 2.

Table 2

Variable Definition Conditions Value

X Mean of individual contents (�1,

�2, ... , �n), expressed as a per-

centage of the label claim

�1, �2, ..., �n Individual contents of the units

tested, expressed as a percentage

of the label claim
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Table 2 (Continued)

Variable Definition Conditions Value

n Sample size (number of units in a

sample)

k Acceptability constant If n = 10, then k = 2.4

If n = 30, then k = 2.0

s Sample standard deviation

RSD Relative standard deviation (the

sample standard deviation ex-

pressed as a percentage of the

mean)

M (case 1) to be applied

when T �101.5

Reference value If 98.5% �X

�101.5%, then

M = X

(AV = ks)

If X 598.5%, then M = 98.5%

(AV = 98.5 –X + ks)

If X 4101.5%, then M = 101.5%

(AV = X – 101.5 + ks)

M (case 2) to be applied

when T 4101.5

Reference value If 98.5 �X �T, then M = X

(AV = ks)

If X 598.5%, then M = 98.5%

(AV = 98.5– X + ks)

If X 4T, then M = T%

(AV = X – T + ks)
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Table 2 (Continued)

Variable Definition Conditions Value

Acceptance value (AV) general formula:

(Calculations are specified

above for the different

cases.)

L1 Maximum allowed acceptance

value

L 1 = 15.0 unless otherwise

specified in the individual

monograph

L2 Maximum allowed range for de-

viation of each dosage unit tested

from the calculated value of M

On the low side, no

dosage unit result can

b e l e s s t h a n ( 1 –

L2*0.01)M, while on

the high side no dos-

age unit result can be

g r e a t e r t han (1 +

L2*0.01)M. (This is

based on an L2 value

of 25.0.)

L2 = 25.0 unless otherwise

specified in the individual

monograph

T Target test sample amount at time

of manufacture. For purposes of

this Pharmacopeia, unless other-

wise specified in the individual

monograph, T is 100.0%, and for

manufacturing purposes, T is the

manufacturer’s approved target

test amount value at the time of

manufacture.
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Suppositories, Transdermal Systems, and Inhalations

Packaged in Premetered Dosage Units—[NOTE—Accep-

tance value calculations are not required for these dosage

forms.] Assay 10 units individually as directed in the Assay

in the individual monograph, unless otherwise specified in

the Procedure for content uniformity.

WEIGHT VARIATION

Select not less than 30 dosage units, and proceed as fol-

lows for the dosage form designated. The result of the As-

say, obtained as directed in the individual monograph, is

designated as result A, expressed as % of label claim (see

Calculation of the Acceptance Value). Assume that the con-

centration (weight of drug substance per weight of dosage

unit) is uniform. [NOTE—Specimens other than these test

units may be drawn from the same batch for assay determi-

nations.]

Uncoated or Film-Coated Tablets—Accurately weigh

10 tablets individually. Calculate the drug substance con-

tent, expressed as % of label claim, of each tablet from

the weight of the individual tablet and the result of the As-

say. Calculate the acceptance value.

Hard Capsules—Accurately weigh 10 capsules individ-

ually, taking care to preserve the identity of each capsule.

Remove the contents of each capsule by a suitable means.

Accurately weigh the emptied shells individually, and calcu-

late for each capsule the net weight of its contents by sub-

tracting the weight of the shell from the respective gross

weight. Calculate the drug substance content, expressed as

% of label claim, of each capsule from the net weight of the

individual capsule content and the result of the Assay. Cal-

culate the acceptance value.

Soft Capsules—Accurately weigh 10 intact capsules in-

dividually to obtain their gross weights, taking care to pre-

serve the identity of each capsule. Then cut open the

capsules by means of a suitable clean, dry cutting instrument

such as scissors or a sharp open blade, and remove the con-

tents by washing with a suitable solvent. Allow the occluded

solvent to evaporate from the shells at room temperature

over a period of about 30 minutes, taking precautions to

avoid uptake or loss of moisture. Weigh the individual

shells, and calculate the net contents. Calculate the drug

substance content, expressed as % of label claim, in each

capsule from the net weight of product removed from the

individual capsules and the result of the Assay. Calculate

the acceptance value.

Solids (Including Sterile Solids) in Single-Unit Con-

tainers—Proceed as directed for Hard Capsules, treating

each unit as described therein. Calculate the acceptance val-

ue.

Oral Solutions Packaged in Single-Unit Containers—

Accurately weigh the amount of liquid that drains in not

more than 5 seconds from each of 10 individual containers.

If necessary, compute the equivalent volume after determin-

ing the density. Calculate the drug substance content, ex-

pressed as % of label claim, in the liquid drained from

each unit from the net weight of the individual container

content and the result of the Assay. Calculate the acceptance

value.

Calculation of Acceptance Value—Calculate the accep-

tance value as shown in Content Uniformity, except that the

individual contents of the units are replaced with the indi-

vidual estimated contents defined below.

�1, �2, ... , �n = the individual estimated contents

of the units tested, where

�i = wi 6 A/W,
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w1, w2, ... , wn = individual weights of the units

tested,

A = content of drug substance (% of

label claim) determined as

described in the Assay, and

W = mean of individual weights

(w1, w2, ... , wn).

Solutions for Inhalation Packaged in Glass or Plastic

Ampuls and Intended for Use in Nebulizers—[NOTE—

Acceptance value calculations are not required for these

dosage forms.] Accurately weigh 10 containers individually,

taking care to preserve the identity of each container. Re-

move the contents of each container by a suitable means.

Accurately weigh the emptied containers individually, and

calculate for each container the net weight of its contents

by subtracting the weight of the container from the respec-

tive gross weight. From the results of the Assay, obtained as

directed in the individual monograph, calculate the drug

substance content, expressed as % of label claim, in each

of the containers.

CRITERIA

Apply the following criteria, unless otherwise specified in

the individual monograph.

Uncoated, Coated, or Molded Tablets, Capsules, Oral

Solutions in Single-Unit Containers, Oral Suspensions

or Oral Emulsions or Oral Gels in Single-Unit Con-

tainers, and Solids (Including Sterile Solids) in Single-

Unit Containers—The requirements for dosage uniformity

are met if the acceptance value of the first 10 dosage units is

less than or equal to L1%. If the acceptance value is greater

than L1%, test the next 20 units and calculate the acceptance

value. The requirements are met if the final acceptance value

of the 30 dosage units is less than or equal to L1%, and no

individual content of any dosage unit is less than (1 –

L2*0.01)M nor more than (1 + L2*0.01)M as specified in

the Calculation of Acceptance Value under Content Unifor-

mity or under Weight Variation. Unless otherwise specified

in the individual monograph, L1 is 15.0 and L2 is 25.0.

Suppositories—

Limit A (if the average of the limits specified in the po-

tency definition in the individual monograph is 100.0 per-

cent or less)—Unless otherwise specified in the individual

monograph, the requirements for dosage uniformity are

met if the amount of the drug substance in each of the 10

dosage units as determined from the Content Uniformity

method lies within the range of 85.0% to 115.0% of the label

claim, and the RSD is less than or equal to 6.0%.

If 1 unit is outside the range of 85.0% to 115.0% of label

claim, and no unit is outside the range of 75.0% to 125.0%

of label claim, or if the RSD is greater than 6.0%, or if both

conditions prevail, test 20 additional units. The require-

ments are met if not more than 1 unit of the 30 is outside

the range of 85.0% to 115.0% of label claim, and no unit

is outside the range of 75.0% to 125.0% of label claim

and the RSD of the 30 dosage units does not exceed 7.8%.

Limit B (if the average of the limits specified in the po-

tency definition in the individual monograph is greater than

100.0 percent)—

(1) If the average value of the dosage units tested is greater

than or equal to the average of the limits specified in the

potency definition in the individual monograph, the re-

quirements are as specified under Limit A, except that

the words ‘‘label claim’’ are replaced by the words ‘‘la-

bel claim multiplied by the average of the limits speci-

fied in the potency definition in the monograph divided

by 100’’.

(2) If the average value of the dosage units tested is be-

tween 100 percent and the average of the limits speci-

fied in the potency definition in the individual
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monograph, the requirements are as specified under

Limit A, except that the words ‘‘label claim’’ are re-

placed by the words ‘‘label claim multiplied by the

average value of the dosage units tested (expressed as

a percent of label claim) divided by 100’’.

Transdermal Systems and Inhalations Packaged in

Premetered Dosage Units—

Limit A (if the average of the limits specified in the po-

tency definition in the individual monograph is 100.0 per-

cent or less)—Unless otherwise specified in the individual

monograph, the requirements for dosage uniformity are

met if the amount of the drug substance in not less than 9

of the 10 dosage units as determined from the Content Uni-

formity method (or, in the case of solutions for inhalation

packaged in glass or plastic ampuls and intended for use

in nebulizers, from either the Content Uniformity or the

Weight Variation method) lies within the range of 85.0%

to 115.0% of label claim, and no unit is outside the range

of 75.0% to 125.0% of label claim, and the RSD of the 10

dosage units is less than or equal to 6.0%.

If 2 or 3 dosage units are outside the range of 85.0% to

115.0% of label claim, but not outside the range of 75.0%

to 125.0% of label claim, or if the RSD is greater than 6.0%

or if both conditions prevail, test 20 additional units. The

requirements are met if not more than 3 units of the 30

are outside the range of 85.0% to 115.0% of label claim

and no unit is outside the range of 75.0% to 125.0% of label

claim, and the RSD of the 30 dosage units does not exceed

7.8%.

Limit B (if the average of the limits specified in the po-

tency definition in the individual monograph is greater than

100.0 percent)—

(1) If the average value of the dosage units tested is greater

than or equal to the average of the limits specified in the

potency definition in the individual monograph, the re-

quirements are as specified under Limit A, except that

the words ‘‘label claim’’ are replaced by the words ‘‘la-

bel claim multiplied by the average of the limits speci-

fied in the potency definition in the monograph divided

by 100’’.

(2) If the average value of the dosage units tested is be-

tween 100 percent and the average of the limits speci-

fied in the potency definition in the individual

monograph, the requirements are as specified under

Limit A, except that the words ‘‘label claim’’ are re-

placed by the words ‘‘label claim multiplied by the

average value of the dosage units tested (expressed as

a percent of label claim) divided by 100’’.~USP28

(Official April 1, 2006)
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PHARMACOPEIAL PREVIEWS

This section contains potential revisions not yet targeted for official adoption. These may include drafts for new monographs

or chapters; drafts for standards that would require new or unusual technology; drafts for which more data are required; or

changes that would affect numerous monographs, thus having a broad impact on individual products. Readers should review

the drafts in this section and provide comments to the appropriate staff liaison whose name is cited in the Briefing (use the

Staff Directory to find the contact information).

Briefings Each Preview is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for the

revision. Other relevant information. (For example, if a chromatographic method is being used, column spec-

ifications and retention times for compounds of interest.) Finally, the Committee designation (see How To

Use PF), the name of the scientific staff liaison who handled this item, and the USP tracking correspondence

number, as shown in the example below:

(PA5: K. Russo) RTS—55678-1

Symbols No symbols are used in this section, as Previews are not yet targeted for official adoption.

P
harm

acopeial
P
review

s



PHARMACOPEIAL PREVIEWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1487
GENERAL INFORMATION CHAPTERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1489

h1073i Effusivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1489

Pharmacopeial Forum
1488 PHARMACOPEIAL PREVIEWS Vol. 30(4) [July–Aug. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

P
ha

rm
ac
op

ei
al

P
re
vi
ew

s



GENERAL CHAPTERS

General Information

BRIEFING

h1073i Effusivity. A new general chapter for effusivity, desig-
nated Efflusivity h1073i, is being previewed. Effusivity is a heat
transfer property present in all materials in all formats—solids,
liquids, pastes, powders, and gases. As such, this property has
many potential uses in the production of pharmaceuticals for con-
trolling product consistency, homogeneity, and final product qual-
ity. This chapter provides general information on this technique,
which may have application in certain cases as a manufacturing
real-time control technique.

(PDF: G. Ritchie; PDF: W. Paul) RTS—41237-1

Add the following:

h1073i EFFUSIVITY

INTRODUCTION

Effusivity (thermal effusivity) is a thermal property pre-

sent in materials of all formats—solid, liquid, paste, powder,

and gas. Effusivity measures the rate at which a material can

absorb heat and is defined as the square root of the product

of the thermal conductivity, density, and specific heat ca-

pacity. Specifically, effusivity is the thermal property that

dictates the interfacial temperature when two semi-infinite

bodies meet (see Sample Thickness). [NOTE—See the final

section of this chapter, Definition of Terms and Symbols,

for the terms and symbols referred to in this chapter and

commonly employed in effusivity technology.]

Every material has a specific thermal effusivity value. Ef-

fusivity is sensitive to composition because materials differ

in effusivity value (Ws½/m2 �K) from 5 for air to 1600 for

water to several thousand for advanced composites. As a re-

sult, effusivity can differentiate between materials in solid,

liquid, and powder formats. In the application of blend eval-

uation, the blending endpoint can then be identified when

the effusivities of samples at different positions in the blen-

der give minimum variation (see Definition of Terms and

Symbols). The effusivity of a powder sample is driven by

the properties of the particles and the interparticle material

(typically air). Because effusivities of pharmaceutical solid

materials (typically 150 to 800 Ws½/m2 �K) are much higher

than that of air, effusivity technology can also identify par-

ticle size distribution and density of powders. Because the

effusivity of liquids (i.e., water is 1600 Ws½/m2 �K) is so

much greater than powder, effusivity technology can be

used to monitor wet granulation and drying.

A big advantage of effusivity technology is that accurate

measurements can be made rapidly and nondestructively.

Furthermore, effusivity sensors only require brief contact

with any materials investigated. As a result, effusivity tech-

nology allows in situ measurements and on-line monitoring

of processes in challenging environments. If the material is

in motion during the measurement but makes periodic con-

tact with the sensor (as in blending), the measurement is tak-

en only during the periods of contact.

MODIFIED HOT WIRE (MHW) INTERFACIAL

HEAT REFLECTANCE

A fast, nondestructive and accurate effusivity measure-

ment can be performed using a transient heat interfacial re-

flectance MHW technique (see Definition of Terms and

Symbols).
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The sample is tested by placing the heating elements of

the sensor of the apparatus against the surface of the sample

(see Definition of Terms and Symbols). A known quantity of

electrical current is passed through the heating elements of

the sensor for a known time, which results in a temperature

rise (less than 5 K) at the sensor/sample interface. The size

of the temperature increase is measured, and because the

temperature rise of the element is inversely proportional to

the ability of the sample to transfer heat, a relationship be-

tween the change in temperature and material characteristics

can be developed. This relationship is created through the

use of a calibration equation using well-characterized sam-

ples (see Definition of Terms and Symbols). The value of ef-

fusivity can then be measured by inputting the appropriate

sample test data into the calibration equation.

During the transient measurement, the heat flows into the

sample. The longer the test duration, the further the heat

wave penetrates into the sample based on the Einstein equa-

tion:

d = (4at)½

where:

d = distance traveled by 1% of the heat wave (m)

a = the thermal diffusivity of the material (m2/s)

t = the time (s)

Tests with a longer duration cause heat to travel further into

the sample, and, therefore, the resulting effusivity measure-

ment represents a larger volume of material, or a larger scale

of scrutiny. It is important to balance the scale of scrutiny

appropriately with the expectations of homogeneity and

consistency in the material evaluated.

For powder samples, the effusivity varies with packing

conditions because air has an effusivity of 5 Ws½/m2 �K.

As the material is compressed, air is removed and the effu-

sivity value increases. After a user-defined nominal pressure

of 15 Pa is applied for most materials, the effusivity mea-

surement reaches a plateau when it is plotted against applied

pressure. This is referred to as the threshold pressure and

should be independently determined for materials that are

tested offline. Alternately, if a sensor used for effusivity

measurements weighs at least 500 g and has a surface area

equal to or less than a 6.4-cm (2.5-inch) diameter, adequate

pressure is supplied. During on-line testing, the column of

powder above a sensor face provides adequate pressure if

the sensor is at least 20 cm below the powder surface.

Although the scale of scrutiny is only 200 to 500 mg, in

off-line blend evaluation, each sample should be 25 g or

more to establish reproducible compression and consistency

in sample treatment. It is recommended that samples be

placed in a container whose inner diameter is in close

proximity to the outer diameter of the sensor. This prevents

additional movement and spreading of the sample and re-

sults in improved reproducibility. In the case of a 6.4-cm

diameter sensor, a 250-mL beaker makes an excellent sin-

gle, sample holder. On the other hand, the threshold pressure

will not affect evaluation results in on-line blend evaluation

as long as the sensors are placed at a level well below the fill

line in order for the downward pressure of the powder above

the sensor to generate the equivalent pressure (seeDefinition

of Terms and Symbols).
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Other Factors Affecting Effusivity Quantification

Moisture—Effusivity values are sensitive to the amount

of moisture contained in a sample. It is, therefore, important

to maintain consistent sample moisture during calibrations

and sample testing, unless it is the moisture variations that

are the desired measurement. Because water has an effusiv-

ity of 1600Ws½/m2 �K, the content of 1% water increases the

effusivity of a typical powder by 3%.

Environmental Temperature—The variation of envi-

ronmental temperature may jeopardize the target precision

and accuracy (see Definition of Terms and Symbols). It is

recommended that the variation of the environmental tem-

perature should be less than+1 K to achieve absolute effu-

sivity measurements with accuracies of 1% to 2%. If the

environmental temperature cannot be controlled, then it

should be measured and recorded. The temperature data

then provide a basis upon which a suitable correction for

temperature effects can be formulated. Because the major

application of effusivity is the relative effusivity or determi-

nation of effusivity plateaus rather than absolute effusivity

(e.g., blend evaluation and drying), and each set of measure-

ments is taken at the same environmental temperature, this

factor typically has little or no affect on the final results.

Sample Thickness—Because heat is applied and de-

tected on the same side of the material, if the sample is com-

pletely penetrated during a test, the material on the other

side of the sample will be factored into the test results, pro-

ducing a false representation of the effusivity value of the

sample. Therefore, any off-line sample that is tested should

be thicker than the depth of heat penetration during the test.

In blend evaluation, a typical 2-second test penetrates into

the powders approximately 0.5 mm, which is why a 25-g

sample placed in a container with sides matching the sensor

dimensions is recommended. In an on-line measurement,

the thickness of sample has no significance, because the

sample is semi-infinite and the heat never reaches the far

side of the sample. The worst-case scenario for minimum

sample thickness would be to use the longest test time of

10 seconds and a high effusivity material (crystalline ma-

terial with high moisture). In this scenario, a minimum sam-

ple thickness of 5 mm would be required.

Sensor/Sample Interface Temperature—The differ-

ences in test results caused by variability in the starting tem-

perature are not negligible. It is, therefore, critical to monitor

the sensor/sample interface temperature and ensure that the

temperature is the same at the start of each test. To achieve

this, a cooling time may be used between two successive

experiments (see Definition of Terms and Symbols). Other-

wise, the temperature of the sensor/sample interface should

be measured and recorded. The temperature data then pro-

vide a basis upon which a suitable correction for the effects

of starting sensor/sample interface temperature can be for-

mulated.

(In)homogeneity—Effusivity at the surface of a sample

may or may not represent the effusivity of the bulk of the

sample. The extent of regional differences in effusivity will

depend on the homogeneity or inhomogeneity of the sam-

ple. As a result, differences in homogeneity or inhomogene-

ity can be detected by regional differences in effusivity

values. In pharmaceutical analysis, this characteristic en-

ables effusivity technology to be an efficient, effective tool

for blend evaluation. The limiting factor is the range of ef-

fusivities of the components in the mixture. If all the mate-

rials had effusivities with a span of 10 Ws½/m2 �K, the

technique would not be able to differentiate between

blended and unblended material because the relative stan-

dard deviation (RSD) between sensors at different locations

in the powder bed would start at a maximum of 1.25%.
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Power Supply—Accuracy and precision of the test re-

sults depend directly on the accuracy and precision of the

power supply for heating elements. Therefore, it is desirable

to use a high-precision, constant current and voltage power

supply in the constant current and voltage configuration, re-

spectively. Also, the power supply should be capable of de-

livering sufficient current to the heating elements such that

the sensor generates a statistically significant temperature

rise at the sensor/sample interface. The ideal temperature

rise at the sensor/sample interface ranges from statistically

significant to less than 5 K.

APPARATUS

The sensor of the apparatus is based on the modified tran-

sient hot wire technique, which means that the heating ele-

ments are supported on a backing that provides mechanical

support and electrica1 and thermal insulation (see Definition

of Terms and Symbols). Such a modification eliminates the

intrusive nature of hot wire technique, thereby allowing sol-

ids to be tested without melting, or otherwise modifying the

sample to conform to the geometry of the test cell.

The sensor of this apparatus consists of three parallel

wires mounted on a piece of thermally and electrically insu-

lating backing. The parallel wires function as heating and

guarding elements to generate a measurable rectangular

one-dimensional heat flow. The constant current or voltage

electrical source supplies power to the heating elements.

The two outer wires are guard heaters, preventing the unde-

sired lateral spread of heat from the heating elements and

generating rectangular one-dimensional heat flow. The sen-

sor of this apparatus functions by measuring the temperature

rise at the sensor/sample interface. The temperature rise at

the sensor/sample interface is measured as the voltage rises

over time in a constant current configuration, or as the cur-

rent rises over time in a constant voltage configuration. An

ADC (analog/digital converter) with suitable input range

and resolution should be connected to the sensor. The tem-

perature rise is recorded using an appropriate data acquisi-

tion rate.

In on-line blend evaluation, the effusivity sensors can be

retrofitted onto a blender. It is recommended to retrofit the

sensors onto the covers of the blender for reasons of flatness

and economics as well as for constant applied load of the

material on top of the sensors. The measurement is taken

while the blender is inverted. The number of sensors placed

depends on the system and the size of the blenders, but

typically it is four to eight sensors. For bin blenders with flat

surfaces, the volume limitation on the lower end is related to

the surface area of the bin so that no fewer than two sensor

ferrules can be retrofitted on each side of the blender.

FACTORY/VENDOR CALIBRATION

MHW technique is a comparative (secondary) method of

measurement and the sensor must be calibrated with stan-

dards, which have known effusivity values. This calibration

is conducted at the factory. The MHW instruments are fac-

tory calibrated with four calibration standards in triplicate.

[NOTE —Calibration standards should be selected from or

traceable to a recognized source of national standards.] Dur-

ing calibration, the test time and cooling time are estab-

lished.

The highest/lowest effusivity of the sample must be less/

greater than the highest/lowest effusivity of the calibration

standard. The heating elements of the sensor must be com-

pletely covered by the standard. Handling the standard

should be minimized. Avoid touching the sample/standard

with bare hands or fingers because such touching can lead

to significant disruption of thermal equilibrium.
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Relatively stable thermal equilibrium must exist between

the sensor and the sample in order for accurate and precise

measurements to be made. Thermal equilibrium is disrupted

during each test because the temperature of the sensor/sam-

ple interface increases during a test. As a result, it is desir-

able to employ a cooling time between two successive

experiments to allow the system to (1) re-establish thermal

equilibrium between the sensor and the sample and (2) en-

sure that the temperature of the sensor/sample interface is

the same at the start of the each test. Depending on thermal

diffusivity of the sample and sensor power, the cooling time

needed may vary from a few seconds to several minutes or

more. An acceptable cooling time should make temperature

or voltage differences from the beginning to end of a test

sequence less than 0.5 K or 0.9 mV. In blend evaluation,

the typical cooling time is 1 to 3 minute(s). This is a factor

that is set during factory calibration and is directly propor-

tional to the test time. If the tests are conducted without

cooling, the temperature of the sensor/sample interface

should be recorded. The apparatus should be corrected for

the difference in the initial sensor/sample interface tempera-

ture.

Test time may vary from less than 1 second to a few min-

utes, depending on the sample’s thermal diffusivity (see

Definition of Terms and Symbols). The lower the sample’s

thermal diffusivity, the shorter the test time, and vice versa.

In blend evaluation, the typical test time is 1 to 10 seconds.

Data collection rates should be fast enough to provide sta-

tistical confidence in the test results. Shorter test times will

require faster data collection rates. The data collection rate is

determined such that at least 100 data points can be col-

lected at each test. In blend evaluation, the typical data col-

lection rate is 100 to 400 Hz.

The factory calibration is acceptable when the squared

correlation coefficient resulting from the least-square corre-

lation between raw instrument response and known thermal

effusivities of the standards is greater than or equal to 0.990

(R2� 0.990). Other correlation techniques should result in

equivalent precision and bias in the tests after an acceptable

calibration (see Definition of Terms and Symbols). Upon an

acceptable calibration, both precision and bias estimates are

less than +3% RSD between sensors and less than +1%

RSD within a single sensor. Appropriateness and accuracy

of the calibration are proven when a reference standard is

tested and the effusivity value is within +5%.

An effusivity reference material should be checked daily

to ensure that the calibration has not drifted. The absolute

effusivity value should be maintained within acceptance cri-

teria at all times. Aside from that, the calibration should be

carried out when the testing environment changes or when a

need arises to change operating parameters such as test time

and sampling frequency.

DEFINITION OF TERMS AND SYMBOLS

ABSOLUTE EFFUSIVITY is the numerical value of effusivity.

ACCURACY is the closeness of test results obtained to the

true value.

BACKING is a piece of thermally and electrically insulating

material to provide mechanical support for heating ele-

ments, to help generate one-dimensional heat flow, and to

avoid a short circuit.

BIAS, also referred to as systematic error, is a fixed devia-

tion that is inherent in every measurement.

BLEND ENDING POINT is a blend status when the blend uni-

formity is reached.
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CALIBRATION is the process by which standard materials

are used to determine the settings of instruments that corre-

spond to particular values of voltage, current, frequency, or

other output.

CALIBRATION EQUATION is an equation used to convert

raw instrument response to effusivity values.

CALIBRATION STANDARD is a sample having known ther-

mal effusivity value and selected from or traceable to a re-

cognized library of national standards.

COOLING TIME is the time interval between two successive

experiments, in seconds (s).

DATA ANALYSIS WINDOW is a calculation method to select

part of data instead of whole data collected to determine the

effusivity of samples tested.

DENSITYis the mass per unit volume of the material, in kg/

m3.

ENDING TIME is the time point counted as the last valid

data for the calculation of effusivity. It defines the ending

point of the data analysis window.

HEATING ELEMENT is a thin material with high electrical

resistance to generate a measurable temperature increase

at the sensor/sample interface.

INTERFACIALHEATREFLECTANCE is a reflectance measure-

ment technique where the sensors supply the heat source to

samples and detect the heat flow reflected from the samples.

PRECISION is the degree of agreement among individual

test results when the method is applied repeatedly to multi-

ple samplings of a homogeneous sample. It is important to

distinguish between within sensor and between sensor pre-

cisions in all reports.

RELATIVE EFFUSIVITY is the effusivity value of a specific

sample relative to the mean effusivity of a group of such

samples.

SAMPLING FREQUENCY is the frequency of testing during

each set of test.

SPECIFIC HEAT CAPACITYis the quantity of heat required to

raise the temperature of a unit of mass of a substance by a

unit change in temperature, in J/(kg �K).

START TIME is the elapsed time from the beginning of the

test to the time point counted as the first valid data for the

calculation of effusivity. It defines the start point of the data

analysis window, in s.

TEST TIME is the elapsed time from start to finish of pas-

sing current through the heating elements to perform a sin-

gle test, in s.

THERMAL CONDUCTIVITY is the time rate of steady state

heat flow through a unit area of a homogeneous material in-

duced by a unit temperature gradient in a direction perpen-

dicular to that unit area, in W/m �K.

THERMAL DIFFUSIVITY is the ratio of thermal conductivity

of a substance to the product of its density and specific heat,

in m2/s.

THERMAL EFFUSIVITY, e, also referred to as effusivity or

thermal inertia, is the square root of the product of the ther-

mal conductivity, density, and specific heat capacity, in

Ws½/m2 �K. In the MHW technique, e, is calculated using

the following formula:

1/e1(dDT/dt),

in which, DT is the temperature rise at the sensor/sample in-

terface, and dt is the time period corresponding to this tem-

perature rise.
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that they have not been published previously and that they are not simultaneously under consideration by any other publica-

tion.
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Convention, Inc., (USPC) and may not be published elsewhere without written permission from the USPC. Authors are also

responsible for obtaining permission for reprinting any illustrations that have been published elsewhere.

Abstract—Include an abstract of not more than 250 words stating the purpose and the results or conclusions of the article.
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Copyright—Copyright transfer documents will be sent to authors after manuscripts have been accepted for publication.
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Submission Instructions—Manuscripts must be submitted both as an electronic file and as a printed copy of the electronic

file. Submit the text in Microsoft1 Word or another current word-processing application. The preferred format for graphics
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Determination of the Hydroxypropoxy Content in Hydroxypropyl
Cellulose by 1H NMR

T. Andersson1, S. Richardson1, and M. Erickson1,2

ABSTRACT The authors describe the use of 1H NMR for determination of molar substitution and hydroxypropoxy content
in hydroxypropyl cellulose. The method is developed as a possible alternative to the present pharmacopeial methods (GC and
titration). The method is shown to be robust and gives a good correlation to the titration procedure described in the USP
monograph, Hydroxypropyl Cellulose.

INTRODUCTION

The hydroxypropoxy (HP) content of high-substituted
hydroxypropyl cellulose (HPC) is determined by different
methods in the United States Pharmacopeia (USP) (1)
and the Japanese Pharmacopeia (JP) (2).USP uses chromic
acid oxidation followed by titration, whereas JP utilizes a
treatment with hydroiodic acid followed by a gas chromato-
graphic method (Zeissel-GC) for the HP content analysis.
The USP assay has been reported to be more accurate than
the JP method. The JP method is, however, more repro-
ducible but gives consistently lower results compared to
the USP method (3). A proposal for a harmonized mono-
graph for HPC using chromic acid oxidation as the assay
was published in Pharmeuropa 14.2 (4). However, chromic
acid is considered a hazardous material by JP.

This report describes an alternative method for determi-
nation of the HP content in HPC by 1H NMR based on
the paper of Tezuka et al. (5). In this method HPC is acety-
lated (see Figure 1), which allows direct determination of
the molar substitution of the polymer.

Fig. 1. The structure of acetylated HPC.

The areas from the 1H NMR signals from the methyl
group in the introduced acetyl group (signal a) and from
the methyl group in the HP group (signal b) are used to de-
termine the molar substitution (MS) (see Figure 2).

Fig. 2. The 1H NMR spectrum of acetylated HPC.

The weight percentage of HP groups accordingly is cal-
culated by the following formula:

HP (w/w%) = 75�MS�100/(58�MS+162)

MS = 3b/a

It also has been reported by Ho et al. (6) that 1H NMRwas
used to determine HP content in HPC without derivatiza-
tion. This method (i.e., by dissolving the HPC directly in
CDCl3) was also evaluated. However, this method gave in-
tegrals with low reproducibility and was therefore aban-
doned.

1 AstraZeneca R&D Mölndal, 431 83 Mölndal, Sweden.
2 IPEC Europe Harmonization Committé. To whom all correspondence
should be addressed.
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EXPERIMENTAL

Two HPC samples from different manufacturers were in-
vestigated, HPC L from Nippon Soda Company (Tokyo, Ja-
pan) and HPC LF (Klucel) from Hercules (Wilmington, DE,
USA). The HPC samples were acetylated according to the
method of Tezuka et al. (5) in order to acetylate all hydroxyl
groups in the polymer, which also makes it soluble in com-
mon NMR solvents. Acetylation was carried out by dis-
solving 150 mg of HPC in acetic anhydride (2.25 mL)
and pyridine (0.75 mL). The mixture was then allowed to
reflux for 3 h.

The acetylated products were dialyzed against water in
Spectra/Por dialysis membranes (Spectrum Laboratories,
Rancho Dominguez, CA, USA) with a molecular weight
cutoff of 10 kDa for 24 h and finally freeze-dried overnight.
Typically, 8–12 mg of this material was transferred to a 5-
mm NMR tube. DMSO-d6 (0.7 mL) was added to the tube,
which dissolved the acetylated HPC after heating.

The 1H NMR spectra were recorded on a Varian 500 In-
ova spectrometer operating at a magnetic field of 11.7 T,
equipped with a 5-mm 1H {X} inverse detection gradient
probe. The probe had a maximum working temperature of
80 8C.

The FID was recorded with at least 16 scans, and the
spectral window was at least between –2 and 10 ppm refer-
ring to the solvent signal of DMSO (2.49 ppm). A 458 pulse
was used with an acquisition time of 5 seconds and a delay
time of 5 seconds between each pulse. The total time for ob-
taining one FID using these parameters is less than 5 min-
utes. The acquisition data were zero filled at least twofold,
and the transformation was made using a line-broadening
factor of 0.3. The spectra were phased correctly prior to
the integration. The signal area of a was integrated between
2.20 ppm and 1.60 ppm, and b was integrated between 1.50
ppm and 0.70 ppm. Usually the 1H NMR spectra were re-
corded both at 25 8C and at 78 8C.

RESULTS AND DISCUSSION

Three different acetylations were made on two different
samples using the reported acetylation time, 3 h (5). To
check if the acetylation had been driven to completeness,
acetylation for 1 h and 6 h was also carried out. For results,
see Table 1. The 1H NMR data were compared with the re-
sults obtained by a determination of the HP content accord-
ing to the USP method.

Table 1. Assay of HP groups, HP (w/w%)

Sample

HP, w/w%
(1H NMR,

3 ha)

HP, w/w%
(1H NMR,

1 ha)

HP, w/w%
(1H NMR,

6 ha) HP, w/w% (USP)

HPC L 73.7 74.4 73.8 74.5
73.8 74.7
73.8

HPC LF 77.4 77.6 77.4 73.6
76.8 77.7
76.5

a Acetylation time

The results were in reasonably good agreement with the
USP method. The 1H NMR method seems to be reproduc-
ible and robust with respect to acetylation time. Other mag-
netic field strengths (300 and 600MHz) and higher tempera-
tures (78 8C) have been used for the NMR determinations
with no significant changes in the results.

In order to verify that the method also works for HPC of
different molecular weights, a series of determinations were
made on samples from Klucel that were kindly supplied by

Hercules. The average molecular weights of these samples
cover the range from 80 kDa to >1000 kDa (7). In Table 2
the results of these NMR determinations are shown together
with data provided by Hercules on the HP content obtained
by USP and JP methodology.
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Table 2. Determination of the HP content in HPC with different viscosity grades (Klucel) by 1H NMR spectroscopy.

HP content (w/w%)

Sample

1H NMR
(25 8C)

1H NMR
(78 8C) JP USP

EF 7926 75.9 75.6 59.3 72.5
LF 8056 76.1 75.9 59.7 74.2
JF 8865 76.1 75.5 60.2 74.3
GF 8271 77.2 76.2 60.3 76.6
MF 8810 78.0* 78.1 60.6 75.7
HF 8679 79.2* 78.9 61.0 76.1

* The 1H NMR spectra were poorly resolved.

For the highest molecular weight samples (MF and HF
sample designations) viscous solutions containing small
gel particles were obtained upon dissolution of the acety-
lated samples in DMSO-d6 at room temperature. In order
to increase solubility, the samples were also run at 78 8C.
In Table 2, data from both 25 8C and 78 8C are reported.
In general, the spectra obtained at 78 8C showed a higher
resolution (sharper NMR signals) compared with 25 8C,
in particular for the MF and HF samples. No significant dif-
ference was, however, observed in the determination of the
molar substitution of any of the samples.

It can thus be concluded that the NMR determination also
works for high-substituted HPC of different molecular
weights that are available on the market.

For low-substituted HPC (14.7 w/w%HP by the JPmeth-
od) the acetylation did not yield a soluble material that was
useful for NMR determination.

CONCLUSION

NMR is a versatile method for determining the molar sub-
stitution of HPC and thus for calculating the HP content. It
is applicable to high-substituted HPC of different molecular
weights. No hazardous material is used in the method. The
determination, when made on an acetylated sample, is not
dependent on the use of any external (or internal) standard

and seems quite insensitive (robust) to experimental condi-
tions, in contrast to the currently used pharmacopeial meth-
ods. An appropriately executed NMR determination can be
expected to give the true value for the molar substitution of
the polymer, and the determination is not dependent on ex-
act experimental conditions.

The NMR method is proposed as an alternative to, or a
replacement for, the present pharmacopeial methods in a
harmonized monograph for hydroxypropyl cellulose. It
may, alternatively, be used as a reference method.
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Improving Sensitivity and Robustness of Chromatographic Assays
for Netilmicin

Yaqi Cai, Jun Cheng, Shifen Mou, and Petr Jandik*

ABSTRACT This article discusses the optimization of a chromatographic method for the determination of netilmicin sulfate.
The performance of a polymeric column is compared with that of a silica-based column. The total run time with the silica-
based column was only 15 minutes vs. 45 minutes that were required with the polymeric column. The signal-to-noise ratio
was also improved with the silica-based column. Also described is the optimization of the integrated amperometric detection.
A quadruple potential waveform originally introduced for the detection of carbohydrates was optimized for netilmicin and its
accompanying impurities. The authors explain the importance of completely reporting all parameters influencing the
performance of electrochemical detection.

INTRODUCTION

Two recent publications (1, 2) describe a technique for
chromatographic assays of netilmicin and impurities fre-
quently accompanying netilmicin in pharmaceutical formu-
lations. The technique is based on a separation in
conjunction with integrated amperometric detection.

The first of the two reports offers a thorough description
of an optimization of mobile phase composition. The influ-
ence of pH on retention time and peak symmetry was eval-
uated between pH 2 and 7. Acetonitrile, 2-methyl-2-
propanol, dimethyl sulfoxide, acetone, and tetrahydrofuran
were evaluated as organic modifiers. A 4-factorial design
process was utilized to determine the optimum concentra-
tions of tetrahydrofuran, sodium sulfate, and sodium octane-
sulfonate in conjunction with optimizing the column
temperature.

According to both reports, the ion-pair separation worked
best if carried out on a polymeric stationary phase (styrene–
divinylbenzene). However, no comparison or references to
comparisons by other authors are provided to support the
claim. Although the studies mention the exact flow rate
and concentration of sodium hydroxide added post-column
to enable the electrode reaction of the aminoglycosides on a
gold electrode, neither of the two reports provides any infor-
mation about the size of the detection electrode or the geom-
etry of the gasket inside the detection cell. The gasket geom-
etry determines the size of the fluid channel inside the cell
and is thus, together with the size of the working electrode,
one of the essential parameters required for successful re-
production of the reported method. Similar problems exist
in the description of the amperometric waveform. Only
one of the reports (1) provides both the electrode potentials
and time intervals. The second report gives only the poten-

tial values without specifying any time intervals. Because
the first report is not referenced in the second publication,
interested readers will not be able to reproduce the method
without their own optimization or access to the first of the
two reports. In this article, we compare separation results
obtained for netilmicin and accompanying impurities with
the polymeric and silica-based columns. We also discuss
the influence of essential electrode cell parameters on the
detection results. A new waveform for the detection of ami-
noglycosides is presented and compared with the previously
recommended waveform.

EXPERIMENTAL

Separation of Netilmicin and of Related Impurities

In addition to the polymeric reversed-phase column de-
scribed in the previous two reports (1, 2) (8 mm particle size,
100 nm pore size, styrene–divinylbenzene, column diameter
4.6 mm, column length 250 mm), we used a silica-based re-
versed-phase column incorporating a polar group near the
surface of the silica particle for improved hydrolytic sta-
bility. This phase consists of a C16 functional group bonded
to the surface of silica using a sulfonamide group coupled to
an ether linkage. The particle size was 5 mm and pore size 12
nm. The column diameter and length were 4.6 and 150 mm,
respectively.

For the separations with the silica-based reversed-phase
column, the mobile phase composition was as described
previously (1, 2): 35 g/L anhydrous sodium sulfate, 0.5 g/
L sodium octane sulfonate, 10 mL/L tetrahydrofuran, and
50 mL/L of 0.2 M potassium dihydrogenphosphate pre-
viously adjusted to pH 3.0 with a dilute solution of phospho-
ric acid. In order to reproduce the separation of reference 1
with the polymeric column, we had to modify the reported
eluent composition to the following: 38 g/L anhydrous so-

* Correspondence should be addressed to Petr Jandik, R&D Technical
Manager, Dionex Corporation, 445 Lakeside Drive, Sunnyvale, CA
94085; phone 408.481.4590; fax 408.732.2007; e-mail Petr.Jandik@Dio-
nex.com.
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dium sulfate, 0.4 g/L sodium octane sulfonate, 13 mL/L tet-
rahydrofuran, and 50 mL/L of 0.2 M potassium dihydrogen-
phosphate previously adjusted to pH 3.0.

All chemicals used for the preparation of this mobile
phase were of reagent-grade purity or better.

Apparatus

A typical system for reversed-phase separations and inte-
grated amperometric detection of aminoglycosides such as
netilmicin and its accompanying impurities includes an
autosampler, dual-piston pump with a built-in eluent degas-
ser, a column thermostat (column temperature of 40 8C was
used in all experiments discussed here), a pressurized vessel
for post-column addition of 0.5 M sodium hydroxide (a
dual-piston pump can also be utilized; see Experimental
Considerations below), and an electrochemical detector.
The eluent and post-column addition flow rates were 1.0
and 0.3 mL/min, respectively, in all our experiments. A suit-
able electrochemical detector must be able to produce am-
perometric waveforms presented in Tables 1a and 1b.
Additionally, it must include a three-electrode amperometric
cell containing a gasket defining the flow path, a gold work-
ing electrode, a suitable counter electrode, and a silver–sil-
ver chloride reference electrode. The cell gaskets in our
system had the following dimensions (thickness � fluid
channel width � fluid channel length) gasket A: 0.140 �
3.5 � 14 mm; gasket B: 0.050 � 1.8 � 14 mm. Gasket A
was used with a gold electrode having a diameter of 3 mm
and gasket B with a gold electrode having a diameter of 1.4
mm.

Table 1a. Waveform of reference (1)

Time (s)
Potential vs.
Ag–AgCl (V)

Integration of
Electrode
Current

0.0 0.05

0.2 0.05 Start
0.4 0.05 Stop
0.41 0.75
0.60 0.75
0.61 –0.15
1.0 –0.15

Table 1b. Optimized waveform

Time (s)
Potential vs.
Ag–AgCl (V)

Integration of
Electrode
Current

0.00 0.05
0.24 0.05 Start
0.50 0.05 Stop
0.51 –2.0
0.52 –2.0
0.53 0.6
0.54 –0.15
0.60 –0.15

Preparation of Standards and Test Solutions

We prepared the following final dilutions of standards in
the chromatographic mobile phase according to the protocol
from Reference 2:

1 mg/mL netilmicin sulfate

10 mg/mL each netilmicin sulfate, sisomicin sulfate, and 1-N-

ethylgaramine sulfate

0.97 mg/mL of ‘‘the substance to be examined.’’

The ‘‘substance to be examined (STBE)’’ was a netilmicin

formulation obtained from a pharmaceutical manufacturing

facility in China (No. 2 Drug Manufacturer of Wuxi City).

Injection volume for all standard and STBE chromatograms

was 25 mL.

OPTIMIZATION OF CHROMATOGRAPHIC
METHOD

General Comments

On the one hand, Reference 1 describes a well-designed
and complete optimization of the chromatographic mobile
phase. On the other hand, some additional improvements
are possible by evaluating different types of reversed-phase
columns (polymer-based vs. silica-based) and by an optimi-
zation of detection parameters for integration amperometry
(electrode size, gasket geometry, waveform, etc.).

Column Evaluation

We compared the analytical performance of two types of
reversed-phase columns. The first of the two columns was a
polymeric reversed-phase type specified in References 1
and 2 (see Experimental for additional details). The second
of the two columns was a new type containing silica-based
reversed-phase spherical particles made more hydrolytically
stable by inclusion of a polar group in the otherwise hydro-
phobic alkyl chain. The new type of reversed-phase toler-
ates long-term rinsing with pure water better than do
reversed-phase packings without any polar groups and exhi-
bits improved long-term stability over the pH range of 2.0 to
8.0 (see additional description in Experimental). When
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comparing the two different columns we used the optimized
detection conditions discussed in the following section of
our report.

Injecting the standard solution containing 10 mg/mL of
netilmicin sulfate, sisomicin sulfate, and 1-N-ethylgaramine
sulfate onto both types of columns, using identical flow
rates for the eluent and post-column 0.5 M hydroxide (1.0
and 0.3 mL/min respectively), we obtained the chromato-
grams of Figure 1. The corresponding peak resolution data
are presented in Table 2. Our resolution results with the
polymeric reversed-phase column exceed those reported in
Reference 1 and are also better than the values required by
Reference 2. This validates the results of our column evalua-
tion. The peak resolution of R >2 observed with the silica-
based column is generally considered as sufficient (3) for
two peaks exhibiting extreme peak height ratios (e.g., peak
height ratios >100) as in the case of chromatographic assays
of netilmicin formulations. Resolution achieved on the sili-
ca-based column can thus be considered adequate for netil-
micin assays.

In the next experiment, we compared the signal-to-noise
ratio for the same amount of netilmicin (25 picograms)
using the same mobile phase and identical optimized detec-
tion conditions.

The signal (peak height in nC) to noise (peak-to-peak
noise in nC) ratios were 12.86 and 31.75 for the polymeric
and silica-based columns, respectively. The observed sig-
nal-to-noise value with the polymeric column is thus better
than that specified in Reference 2. On the other hand, the
signal-to-noise ratio of the silica-based column is improved
by a factor of two in comparison with the polymeric column.

Another point in favor of the silica-based reversed-phase
column was the shorter run time for running of unknown
samples. Our observed retention times of netilmicin were
approximately 5.0 and 15 minutes for the silica-based and
polymeric column, respectively. Applying the formula for
the total run time from Reference 2 (3 times the retention
time of netilmicin), we obtain a total run time of 45 minutes
for the polymeric column and 15 minutes for the silica-
based column.

Fig. 1. Chromatograms of a standard solution containing 10 mg/mL each netilmicin sulfate, sisomicin sulfate, and 1-N-ethylgaramine

sulfate. Injection volume: 25 mL. Trace a: silica-based reversed-phase column. Trace b: polymeric reversed-phase column. Peak identities,

1: 1-N-ethylgaramine, 2: sisomicin, 3: netilmicin. See text for additional details.
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Table 2. Chromatographic resolution

Column Type

R
1-N-

Ethylgaramin–
Sisomicin

R
Sisomicin–
Netilmicin

Polymeric reversed-
phase

5.64 5.38

Silica-based
reversed-phase

2.79 4.19

Optimization of Integrated Amperometric Detection

As discussed in the Introduction, the two original refer-
ences (1, 2) specify neither the size of the working electrode
nor the geometry of the cell gasket. There are two available
gasket–electrode combinations for the detector type utilized
in Reference 1: Gasket Awith a 3-mm Au electrode and gas-
ket B with a 1.4-mm Au electrode (see Experimental). For
the two available electrode–gasket combinations, we com-
pared the peak heights of the major peak in the chromato-
grams of the 0.97 mg/mL STBE solution under otherwise
identical conditions (identical eluent composition and flow
rate, identical post-column hydroxide concentration and
flow rate, silica-based column, and Table 1b waveform).
The peak height of the major peak (netilmicin, retention
time approximately 5 min.) observed with the 3-mm elec-
trode was approximately 1.9 times higher than that obtained
with the 1.4-mm electrode.

It should be noted that the waveform of Reference 1 (Ta-
ble 1a) is essentially a so-called triple-potential waveform
recommended for the detection of another aminoglycoside
in 1991 (4). The relatively long period of high positive po-
tentials of that waveform was observed to cause a slow dis-
solution of the working electrode material, making the
surface of that electrode recede below the level of its plastic
housing. That in turn led to a gradual decrease of detection
signal. Frequently, it was difficult to obtain comparable re-
sults between two or more electrodes due to a different de-
gree of electrode recession. This observation prompted the
development and introduction of a so-called quadruple-po-
tential waveform that minimizes the problem of electrode
corrosion by employing post-detection electrode cleaning
at a negative instead of a positive potential (5). A detailed
discussion of practical considerations for the use of the two
types of waveform is offered in Reference 6.

The quadruple potential waveform was optimized for the
detection of carbohydrates but not for the detection of ami-
noglycosides such as netilmicin. Keeping the cleaning (–2.0
and +0.6 V) potentials of the quadruple waveform un-

changed, the authors experimented with several different
values for the detection and re-equilibration potentials for
netilmicin, also making adjustments of the duration of the
detection and re-equilibration intervals. The waveform that
was found to give a maximum response for netilmicin is pre-
sented in Table 1b. Comparing the detection response ob-
tained with the Table 1a and Table 1b waveforms under
otherwise identical conditions (25 mL of 10 mg/mL netilmi-
cin, identical eluent composition and flow rate, identical
post-column hydroxide concentration and flow rate, silica-
based reversed-phase column, and 3-mm Au electrode with
gasket A), we observed a 10 times higher signal with the
newer of the two waveforms.

Summary of Optimization Results

The silica-based reversed-phase column made possible
shorter run times than did the polymeric reversed-phase col-
umn. Detection sensitivity also improved on the silica-based
column due to the improvement of the signal-to-noise ratio.
Comparing two different commercially available Au elec-
trode–gasket combinations, we observed superior results
with the Au electrode having a diameter of 3 mm and the
gasket of matching geometry.

A new type of waveform, originally optimized for carbo-
hydrates, was shown to significantly improve the sensitivity
of netilmicin detection after only a minor adjustment of po-
tentials and timing periods.

APPLICATION

The optimized separation and detection method was ap-
plied to an analysis of a real pharmaceutical netilmicin sam-
ple. Unlike the sample of Reference 1, the netilmicin sample
available to us contained only three instead of five unknown
impurities in addition to N ’-ethylgaramine and sisomicin.
The number of unknown impurity peaks was the same for
both the polymeric and silica-based columns. Peaks 7 and 8
of Figure 2 in Reference 1 were missing in all chromato-
grams of our netilmicin sample.

The chromatographic results obtained with the silica-
based column are shown in the overlay of six injections pre-
sented in Figure 2. Actual levels of impurities relative to the
main ingredient netilmicin are shown in Table 3. The exam-
ined substance is thus in full compliance with the require-
ments and limits of Reference 2. The last column of Table
3 shows the %RSD value calculated from six repeat injec-
tions for each of the impurities. All of the RSD values are
less than 5%.
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Fig. 2. Chromatograms of six repeat injections of a solution containing 0.97 mg/mL of a pharmaceutical netilmicin formulation. Injection

volume: 25 mL. Column: silica-based reversed-phase. Peak identities: S: unretained impurities, 1: 1-N-ethylgaramine, 2: sisomicin, 3:

unknown impurity 1, 4: netilmicin, 5: unknown impurity 2, 6: unknown impurity 3. See text for additional details.

Table 3. Analytical results from six injections of a
netilmicin formulation

Component

Analytical
Result (%)

%RSD
(n=6)

S (unretained im-
purities)

0.210 2.10

1-N-ethylgaramine 0.550 1.60
Sisomicin 0.110 4.10
Impurity 1 0.650 3.40
Impurity 2 <0.1 3.40
Impurity 3 0.170 3.90

EXPERIMENTAL CONSIDERATIONS

A relatively large body of scientific literature (1, 2, and 7–
16) contains an in-depth discussion of method validation for
various antibiotics following the relevant regulatory guide-
lines (17). This allows us to limit our discussion of relevant
parameters to those that are important in the context of the
optimization of netilmicin assays discussed in this report.

Chromatographic System

Stainless steel surfaces are known to contaminate chro-
matographic eluents with trace concentrations of metals.
Although such contamination remains invisible in UV and
visible detection, it causes spurious peaks, fluctuating back-
ground levels, and electrode poisoning in amperometric de-
tection. In a system for netilmicin assays such as the one
discussed here, inertness of surfaces (PEEK, titanium, Te-
flon, etc.) exposed to the eluent is beneficial. Although the
inertness of the liquid-swept surfaces between the main
pump and the separation column outlet is merely recom-
mended, the inertness of the fluid path for post-column ad-
dition of hydroxide is essential.

At present, a pressurized vessel is the most frequent mode
of delivery of post-column sodium hydroxide. If complete
automation of a system is required, attempts are made to
substitute the pressurized pump with a more suitable one
that is capable of becoming a part of an automated system.
Accumulated experience shows single-piston pumps to be
unsuitable for additions of purely aqueous fluids (such as
0.5 M NaOH) into a stream of a chromatographic mobile
phase containing a certain percentage of an organic solvent
(such as the eluent of Reference 1). Large oscillations of
baseline are observed if a single-piston pump is employed
for post-column hydroxide addition in a system utilizing in-
tegrated amperometric detection. On the other hand, dual-
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piston pumps employed for post-column addition do not
cause any comparable problems under the same conditions
(18).

Integrated amperometric detection with gold working
electrodes is sensitive to the oxygen content in eluents. Dis-
solved oxygen can cause large negative peaks at one or
more retention time intervals of a chromatogram. For this
reason, optimization of a waveform always includes an at-
tempt to minimize the effects caused by oxygen. This can be
achieved to a varying degree depending on the actual eluent
composition and the presence of on-line eluent degassing
inside the main chromatographic pump. For that reason,
most of the widely used waveforms (4–6) work best if used
in a system that includes an on-line eluent degasser.

Integrated Amperometric Detection

A description of an amperometric method that does not
include electrode size and flow path geometry (gasket thick-
ness, along with width and length of the cutout defining the
flow path) is incomplete. It is not possible to reproduce a
method knowing only the material of the working electrode
and not its dimension. Even if the electrode dimension is
given but the gasket geometry remains unknown, it is still
impossible or very difficult to achieve comparable results.

Fluctuations of possible results with several commer-
cially available electrode–gasket combinations are illus-
trated in Table 4. Applying a mathematical model (equation
5 in Reference 19), one uses gasket thickness, flow path

width, and electrode lengths as parameters in calculations of
coulombic efficiency. Coulombic efficiency is a fraction (%)
of an electroactive compound that actually reacts at the
working electrode during its passage through the detection
cell. With everything else being equal, chromatographic
peak heights will follow the same relationship as their cor-
responding coulombic efficiencies. Normalized coulombic
efficiencies are included in the last column for easier com-
parison. All calculations were made for the same total vol-
ume flow rate of 1.3 mL/min. utilized by the technique
under discussion. The linear flow rate differences are caused
by differences in flow path cross sections defined by gasket
thickness and the cutout width.

From all combinations in Table 4, the 3-mm cell used
with a 125-mm thick gasket delivers the highest peaks.
The smaller electrode (1.4 mm) available for the same cell
in combination with a 50-mm gasket produces peak heights
that are lower by a factor of 1.5. Note that the actual com-
parison for the same two sets of conditions confirmed a low-
er peak height for the 1.4-mm electrode and 50-mm gasket
by a factor of 1.9 (see Optimization of Integrated Ampero-
metric Detection above). This represents a good validation
of the mathematical model used to generate the theoretical
data in Table 4.

It should be noted that for the relatively few electrode–
gasket combinations listed in Table 4, possible peak height
results may differ by more than a factor of 10.

In conclusion, electrode size and gasket geometry must
be included in all reports dealing with amperometric detec-
tion.

Table 4. Predicted relative signal size from the mathematical model of amperometric detection (19)

Linear
Flow
Rate

(cm/sec)

Gasket
Thickness

(cm)

Electrode
Length
(cm)

Flow Path
Width
(cm)

Coulombic
Efficiency

(%)

Normalized
Efficiency

(%)

68.24 0.00250 0.10 0.127 0.57 66.62
4.50 0.01375 0.30 0.35 0.85 100.00

24.07 0.00500 0.14 0.18 0.56 66.10
10.14 0.01125 0.14 0.19 0.26 31.05
2.85 0.04000 0.14 0.19 0.07 8.74

Reference Electrode Care and Monitoring

Actual potentials applied to the working electrode are
only as correct as the actual potential of the reference elec-
trode relative to the hydrogen electrode. It is not uncommon
for the potential of silver–silver chloride reference elec-
trodes to increase by 60 mVor more when those electrodes
are exposed to alkaline pH as, for example, in the method
under discussion. In the worst case, lack of monitoring of
reference electrode potential may cause passivation or cor-
rosion of the gold working electrode. It is possible that the
perceived ‘‘lack of stability’’ (1) of the electrochemical de-
tection is at least partly caused by too infrequent or missing
monitoring of reference electrode potentials by the majority

of users. The monitoring of reference electrodes can be eas-
ily accomplished by measuring the potential of an alkaline-
exposed electrode vs. another electrode that was never ex-
posed to alkaline pH (stored in 3 M KCl). For the moni-
toring measurement, both electrodes are immersed in the
same 0.1 M KCl solution and connected to the leads of a
suitable voltmeter. The authors recommend replacing any
reference electrode exhibiting more than 30 mV of shift
by a new or reconditioned reference electrode. Reference
electrodes that have not been allowed to drift by more than
approximately 30 mV can always be restored by several
weeks of soaking in a solution containing 0.1 M HCl and
3 M KCl.
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Manufacturers’ Market Containers and Closures Study II:
Proposed Revisions to h671i Containers—Permeation

C. Jeanne Taborsky*, USP Consultant and Upendra Mehta, SETCO

ABSTRACT This article is the second in a series intended to provide meaningful data to aid in the establishment of
specifications and functional test procedures for container–closure systems for solid oral dosage forms. The container–
closure systems tested in this study are in common use, and the laboratory that conducted the study is an FDA-registered
facility that commonly conducts these studies. Several different closure, innerseal, and liner configurations are used to
package drug products. In a departure from the previous study, the container–closure system in the present series consists
of a bottle with an innerseal, liner, and screw closure. The innerseal is designed to be removed and discarded once the
container is opened.

INTRODUCTION

The functional/performance requirements and standards
for USP–NF ‘‘tight’’ and ‘‘well-closed’’ are being reevalu-
ated. The USP–NF contains standards for pharmaceutical
bottles and for prescription vials, but h671i Containers—
Permeation standards do not apply to manufacturers’ con-
tainer–closure systems. In many cases, the smallest con-
tainer–closure configuration for a solid oral dosage form
is designed for dispensing or for consumer use and is pro-
vided with a child-resistant closure. At the present time, the
manufacturer’s unopened multiple-unit package is exempt
from the USP general chapter h671i test. In the past, only
the moisture permeation data for the manufacturer’s uno-
pened market container was considered by FDA as part of
the approval process for a drug application. The permeation
of this container–closure system under actual conditions of
use by the consumer was ignored. FDA has started to ques-
tion manufacturers about the permeation data for the con-
tainer once the innerseal is removed. This issue has been
of concern to USP as well.

BACKGROUND

Since the 1970s, USP general chapters h661i Containers
and h671i Containers—Permeation have provided stan-
dards for container–closure systems (1, 2). When USP gen-
eral chapter h671i was originally written, no limits were
provided for manufacturers’ containers. FDA was to deter-
mine the standards for containers used by commercial man-
ufacturers and packagers after USP published this section.
FDA has been applying the USP general chapter h671i stan-
dards to the containers in which drug companies package
their drugs. FDA also has implemented a policy that if cer-
tain market containers meet USP–NF standards and the con-

tainer–closure system provides the same degree of
protection, then the firm can change from one system to an-
other and report the change in an annual report (3).

The USP–NF limits and tests should provide a standard
for manufacturers’ containers that would support FDA pol-
icy. Based on the information at hand, USP attempted to im-
plement standards for market containers (4). On 4 May
2000, SETCO wrote to USP to comment on the revisions
to USP general chapter h671i as published in the First Sup-
plement to USP 24–NF 19. After careful consideration, USP
decided to withdraw the standard until additional informa-
tion could be provided (5).

The section reads as follows:
. . . and containers utilized by manufacturers or distributors for

products that are repackaged by the dispenser prior to distri-

bution or sale . . . For multiple-unit containers used by man-

ufacturers or distributors where the products are repackaged

prior to distribution or sale, the containers so tested are tight

containers if not more than 1 of the test containers exceeds 10

mg/day/L in moisture permeability and none exceeds 25 mg/

day/L.

This wording states that manufacturers’ market con-
tainers (not for dispensing) must meet 10 mg/day/L to be
‘‘tight’’ containers if sold to a pharmacist for dispensing.
Manufacturers’ containers not meeting 10 mg/day/L would
be in violation of this chapter. This section also states that if
the container manufacturer or distributor packages in a con-
tainer to be used for dispensing, this section does not apply.

The proposed revisions to this chapter should be written
in the spirit of the law and regulations and incorporate less
ambiguous language. Specifications should be based upon
data from testing conducted on approved commercial con-
tainer systems. USP recently published data on the test re-
sults multiple for a range of bottle sizes using alternate
liners, closure designs, and closures manufactured with
multiple sources of polypropylene (6). The data demon-
strated that the closure size, design, and particularly the liner* Correspondence should be addressed to C. Jeanne Taborsky, Senior Con-

sultant, SciRegs Consulting, 6333 Summercrest Drive, Columbia, MD
21045.

STIMULI TO THE REVISION PROCESS
Pharmacopeial ForumStimuli articles do not necessarily reflect the policies

Vol. 30(4) [July–Aug. 2004]of the USPC or the USP Council of Experts1508

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
ti
m
ul
i
to

th
e
R
ev
is
io
n
P
ro
ce
ss



had an effect on the permeation, but the use of polypropyl-
ene from alternative manufacturers to mold the closures had
an insignificant impact.

The comments received on the proposal to test with and
without innerseals in place were predictable (7, 8). For drug
companies not yet asked to provide this data to FDA, the
ultimate fear is that firms will be requested to conduct addi-
tional stability studies. It is also a given that removing the
foil innerseal can yield greater variability in test data, but the
same conditions exist when a consumer removes the seal.
To some extent this can be corrected by adding a tab to
the innerseal to make it easier to remove. This configuration
already exists on food commodities, and makes it easier to
remove the seal and leaves less foil on the bottle.

The liner and innerseal play an important role in protect-
ing the product from moisture. Industry rushed to add foil
innerseals when the ICH stability guidance mandated hu-
midity requirements in room temperature stability studies
(9). Practitioners did not consider protection of the drug
product once the seal was broken. However, it is not the in-
tention of these articles to support the need for additional
stability studies but rather to demonstrate the need for per-
meation studies and reliable standards for protection of the
drug once the container has been opened.

Some new drug applications and abbreviated new drug
applications were approved for solid oral drugs that were
packaged in containers that used a pressure-sensitive tack
seal with a compressible liner. Because stability was demon-
strated in these containers, the firms did not change to foil

induction seals. Some drug companies and repackagers
have continued to use these liners and pressure-sensitive
seals.

In order to establish meaningful specifications, it is im-
portant to consider these seals and liners as well as others
currently approved for use with these dosage forms. In as-
sisting USP and responding to the request for information,
the following data are provided.

PROCEDURE

To conduct this study, USP general chapter h661i Con-
tainers testing was first performed on bottles (see Test Meth-
ods below). USP general chapter h671i Containers—
Permeation as modified was then used to test the bottles
with the seal in place. Then the seals were removed, the bot-
tles were opened and closed 30 times, and then they were
retested. For this study, commercial pressure-sensitive in-
nerseals were used. The tests reported here include the fol-
lowing variables:
� The same bottles, closures, and closure liners,
� One bottle size, and
� Testing before and after innerseals were removed.

All the materials used in these studies have been ap-
proved by CDER for use in packaging solid oral dosage
forms. They all have market history and Drug Master Files
that have been reviewed by CDER and have been found to
be satisfactory.

Table 1. Components

Component Identification Manufacturer

Bottles White 75 cc high-density
polyethylene bottles
with a 33-mm neck finish

SETCO
Attn: Upendra Mehta
4875 E. Hunter Avenue
Anaheim, CA 92617-0808
714.777.5315

Closures 33-mm Saf-Cap III
plastic child-resistant closure

Van Blarcom Closures, Inc.
156 Sanford Street
Brooklyn, NY 11205
718.855.3810

Liners and
innerseals

0.030 Polystyrene
foam liner

Tekni-Plex1

201 Industrial Parkway
Somerville, NJ 08876
908.722.4800

PS-22 plain innerseal Tri-Seal1

900 Bradley Hill Road
Blauvelt, NY 10913
845.353.3300
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RESULTS

As provided in Figure 1 and Table 2, the testing of the
bottles was first conducted according to USP general chap-
ter h661i as written without closures. The results are well
within the limits of 10 mg/day/L. In the middle column
are the test results for the bottles with the pressure-sensitive
seal, liner, and child-resistant closure, which would repre-
sent the permeation expected for the unopened packaged
product. Using this configuration, certain solid oral dosage
forms have been tested and demonstrated to be stable for 24
months.

In line with current USP practices, the product would be
provided with a one-year beyond-use date when it is dis-
pensed to the consumer (6, 7). At that time, the seal would
be removed and, if the product is properly stored, the per-
meation rates provided in the last column would apply. The
data makes an excellent case for not relying on the manufac-
turer’s expiration dating once the seal has been broken and
removed and supports USP expiration dating and beyond-
use dating practices.

Table 2. Permeation mg/day/liter

Bottle

USP general chapter
h661i test results
with foil seals

USP general chapter
h671i tack seal
and cap in place

USP general chapter
h671i same container

with tack seal removed, opened
and closed 30 times

1 3.1 9.7 62.2
2 2.2 10.6 61.2
3 2.5 9.7 53.0
4 2.7 19.7 60.0
5 3.0 13.1 56.7
6 3.1 9.4 57.5
7 3.4 9.8 58.4
8 3.1 12.4 47.7
9 3.0 11.6 48.0
10 3.0 14.2 59.9

Avg 2.9 12.0 56.5
Std Dev 0.348 3.16 5.22
Range 2.2 to 3.4 9.4 to 19.7 47.7 to 62.2

Fig. 1 Water vapor permeation (mg/day/liter)
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CONCLUSIONS

The limits and requirements placed on manufacturers’
and distributors’ containers should be scientifically justified,
and the limits should be consistent with and independent of
the person packaging the drug. The standards with the asso-
ciated expiration dates, discard dates, or beyond-use dates
should be based on the protection afforded by the materials
and the requirements provided by the manufacturer or listed
in the USP–NF monograph. USP should establish limits for
‘‘well-closed’’ containers for drugs that do not require
‘‘tight’’ containers.

The manufacturer’s multiple-unit container–closure sys-
tem should be tested as marketed and as it appears in actual
conditions of use in the hands of the consumer. If the market
container employs an innerseal, the container should be
tested for the two-week period as marketed with the inner-
seal in place, without opening and closing 30 times. The
container should then be retested with the innerseal removed
and the container opened and closed 30 times. Pharmacy
prescription vials and consumer containers should continue
to be closed and opened 30 times. The standards for con-
tainers under actual conditions for use in the hands of the
consumer should be the same for the market container (with
the seal removed) and the prescription vial. For the purpose
of this article the limit proposed for ‘‘tight’’ market con-
tainer permeation is 20 mg/day/L.

Many prescription vials and containers do meet the stan-
dard of 20 mg/day/L. It would seem logical that the accept-
ability for use of a particular container for a moisture-
sensitive drug should be based on the permeation and the
storage time; shorter storage times should be allowed for
more permeable containers. It may also be appropriate to
consider some new class of protection between that of
‘‘tight’’ and ‘‘well-closed.’’

The following points are provided for consideration:
1. The commercial market container–closure system from

which the product is removed and repackaged for dis-
pensing usually holds the product for a short period of
time. If the product is dispensed in the market con-
tainer, there is no limit for permeation in the USP–NF
or imposed by FDA. The prescription vial into which it
is repackaged uses a beyond-use date of up to one year
and permeation rates of 100 to 2000 mg/day/L. The
rates for unit dose are uncontrolled at this time. The be-
yond-use time periods are under review.

2. There are no market container provisions for ‘‘well-
closed containers’’ for drugs that do not require ‘‘tight’’
containers.

3. When tablets and capsules are repackaged, the repack-
ager can use a container–closure system tested using
USP standards and determined to be equivalent to those
of the manufacturer, and the repackager can use the
same expiration period as the manufacturer. In some
cases, the repackager can enter into an agreement with
the manufacturer to obtain container–closure and stabil-
ity information. Alternatively, the repackager can con-
duct its own testing of containers and product, and as-
sign an expiration date based upon these studies.

4. Manufacturers can use testing in USP general chapter
h661i and USP general chapter h671i on container–clo-
sure systems to provide acceptability data to FDA in
support of their proposed systems. These tests also
can be used to support changes to alternative systems.
The containers so tested should be equivalent to or bet-
ter than those on which stability studies have been
based in order to use the same expiration period.

TEST METHOD: MULTIPLE-UNIT CONTAINERS
FOR CAPSULES AND TABLETS

Phase 1

Desiccant
Place a quantity of 4- to 8-mesh, anhydrous calcium chlo-

ride in a shallow container, taking care to exclude any fine
powder; then dry at 1108 for 1 hour and cool in a desiccator.

Procedure
Select 12 containers of a uniform size and type, and clean

the sealing surfaces with a lint-free cloth. Add Desiccant to
10 of the designated test containers, filling each to within 13
mm of the closure. The layer of Desiccant in such a con-
tainer shall be not less than 5 cm in depth. Close each im-
mediately after adding Desiccant, applying the torque
designated in the USP general chapter h671i table, Torque
Applicable to Screw-Type Container.

NOTE—The tack seal and liner are provided in the closures
as supplied. To each of the remaining 2 containers (desig-
nated controls) add a sufficient number of glass beads to at-
tain a weight approximately equal to that of each of the test
containers, and close, applying the torque designated in the
USP general chapter h671i table, Torque Applicable to
Screw-Type Container.

Record the weight of the individual containers so pre-
pared to the nearest 0.1 mg if the container volume is less
than 20 mL; to the nearest mg if the container volume is 20
mL or more but less than 200 mL; or to the nearest 10 mg if
the container volume is 200 mL or more; and store at 75 �
3% relative humidity and a temperature of 23 � 28.

After 336 � 1 hour (14 days), record the weight of the
individual containers in the same manner. Completely fill
5 empty containers of the same size and type as the con-
tainers under test with water or a noncompressible, free-
flowing solid such as well-tamped fine glass beads, to the
level indicated by the closure surface when in place. Trans-
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fer the contents of each to a graduated cylinder, and deter-
mine the average container volume, in mL. Calculate the
rate of moisture permeability, in mg per day per L, by the
formula:

(1000/14V)[(Tf – Ti) – (Cf –Ci)]

in which V is the volume, in mL, of the container; (Tf – Ti) is
the difference, in mg, between the final and initial weights of
each test container; and (Cf – Ci) is the difference, in mg,
between the average final and average initial weights of
the 2 controls.

Phase 2

Open each individual bottle, and remove the innerseal.
Open and close each bottle 30 times, applying the torque
designated in the USP general chapter h671i table when
closing the screw-capped containers. Record the weight of
the individual containers so prepared to the nearest 0.1 mg if
the container volume is less than 20 mL; to the nearest mg if
the container volume is 20 mL or more but less than 200
mL; or to the nearest 10 mg if the container volume is
200 mL or more; and store at 75 � 3% relative humidity
and a temperature of 23 � 28. Repeat the calculation as pro-
vided above.
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NOMENCLATURE
This section includes supplements to the latest edition of the USP Dictionary of USAN and International Drug Names that

incorporate new United States Adopted Names (USAN) and revisions to existing Dictionary names. Also listed are Proposed

and Recommended International Nonproprietary Names (INN) when they have been announced by the World Health Orga-

nization.

Possible names suggested for use as USAN and INN are listed for public review and comment along with information on how

nonproprietary names are devised. In addition, readers may find articles relevant to current compendial nomenclature issues

that also occasionally report on related matters pertaining to USAN and INN.
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USP Dictionary of USAN and International Drug Names
2004 USP DICTIONARY SUPPLEMENT 2

IMPORTANT—Save this Supplement. This and all supplements appearing in PF are needed to keep the 2004 edition of the USP Dic-
tionary (USPD) up-to-date. The cumulative contents of the supplements to the current (2004) edition will be included in the next complete
edition of the Dictionary.

New United States Adopted Names (USAN)

The following are newly established United States Adopted Names (USAN). These names will not be listed cumulatively;

see preceding and succeeding numbers of PF for other new USAN to supplement the Dictionary main volume.

Dabuzalgron Hydrochloride [2004] (da bue zal’ gron).
C12H16ClN3O3S.HCl. 354.26. (1) Methanesulfonamide, N-[6-
chloro-3-[(4,5-dihydro-1H-imidazol-2-yl)methoxy]-2-
methylphenyl]-, monohydrochloride; (2) N-[6-Chloro-3-
[(4,5-dihydro-1H-imidazol-2-yl)methoxy]-2-methylphenyl]-
methanesulfonamide hydrochloride. CAS-219311-43-0.
Treatment of stress urinary incontinence. (Hoffmann-LaR-
oche) RO115-1240/190

Pegamotecan [2004] (peg am oh tee’ kan). C50H44N6O13

[C2H4O]n. (1) L-Alanine, (4S)-4-ethyl-3,4,12,14-tetrahydro-
3,14-dioxo-1H-pyrano[3’,4’:6,7]indolizino [1,2-b]quinolin-4-
yl ester, mono(trifluoroacetate), reaction products with poly-
ethylene glycol bis (carboxymethyl) ether; (2) Derivative of
camptothecin and polyethylene glycol produced by amide
formation between [(4S)-4-ethyl-3,14-dioxo-3,4,12,14-tetra-
hydro-1H-pyrano[3’,4’:6,7]indolizino[1,2-b]quinolin-4-yl]
(2S)-2-aminopropanoate (camptothecin L-alaninate) and a-
(carboxymethyl)-!-(carboxymethoxy)poly(oxyethylene).
CAS-581079-18-7. Treatment of gastric and gastroesopha-
geal junction adenocarcinoma. Prothecan (Enzon) EZ-246

Ranolazine [2004] (ra noe’ la zeen). C24H33N3O4. 427.54. (1) 1-
Piperazineacetamide, N-(2,6-dimethylphenyl)-4-[2-hydroxy-
3-(2-methoxyphenoxy)propyl]-; (2) (+)-N-(2,6-Dimethyl-
phenyl)-4-[2-hydroxy-3-(2-methoxyphenoxy)propyl]-1-pi-
perazineacetamide; (3) 1-Piperazineacetamide, N-(2,6-

dimethylphenyl)-4-[2-hydroxy-3-(2-methoxyphenoxy)pro-
pyl]-, (+)-. CAS-95635-55-5. INN. Anti-anginal; anti-ischemic.
Ranexa (Dow Chemical) [Note—The trivial names, Ran D and
Ran4, have appeared in literature.] RS-43285-003; CVT-303

Rotigotine [2004] (roe’ ti goe tine). C19H25NOS. 315.48. (1) 1-
Naphthalenol, 5,6,7,8-tetrahydro-6-[propyl [2-(2-thieny-
l)ethyl]amino-(6S)-; (2) (–)-(S)-5,6,7,8-Tetrahydro-6-[pro-
pyl[2-(2-thienyl)ethyl]amino]-1-naphthol; (3) (6S)-6-
[Propyl(2-(2-thienyl)ethyl)amino]-5,6,7,8-tetrahydro-1-
naphthalenol.CAS-99755-59-6. INN. Treatment of early and
advanced Parkinson’s disease and restless leg syndrome.
(Cambrex Karlskoga AB, Sweden) SPM 962

Tefibazumab [2004] (tef ee ba’ zoo mab). Immunoglobulin G1,
anti-(Staphylococcus aureus protein ClfA (clumping factor
A)) (human-Mus musculus monoclonal Aurexis heavy
chain), disulfide with human-Mus musculus monoclonal Aur-
exis �-chain, dimer. Molecular weight is approximately
147,590 daltons. CAS-521079-87-8. Treatment of Staphylo-
coccus aureus infections. Aurexis (Avid Bioservices)
INH-H2002

Tocilizumab [2004] (toe si liz’ oo mab). Immunoglobulin G1, anti-
(human interleukin 6 receptor) (human-mouse monoclonal
MRA heavy chain), disulfide with human-mouse monoclonal
MRA �-chain, dimmer. Molecular weight is approximately
144,986 daltons. CAS-375823-41-9. Treatment of Castel-
man’s disease; treatment of multiple myeloma; treatment of
systemic lupus erythematosus; treatment of Crohn’s disease;
treatment of rheumatoid arthritis; treatment of systemic juve-
nile idiopathic arthritis. (A. Christiaens S.A., Belgium)
MRA
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Trabectedin [2004] (tra bek’ te din). C39H43N3O11S. 761.84. (1)
Spiro[6,16-(epithiopropanoxymethano)-7,13-imino-12H-1,3-
dioxolo[7,8]isoquino[3,2-b][3]benzazocine-20,1’(2’H)-iso-
quinolin]-19-one, 5-(acetyloxy)-3’,4’,6,6a,7,13,14,16-octahy-
dro-6’,8,14-trihydroxy-7’,9-dimethoxy-4,10,23-trimethyl-,
( 1 ’ R , 6 R , 6 a R , 7 R , 1 3 S , 1 4 S , 1 6 R ) - ; ( 2 )
(1’R,6R,6aR,7R,13S,14S,16R)-6’,8,14-Trihydroxy-7’,9-di-
methoxy-4,10,23-trimethyl-19-oxo-3’,4’,6,7,12,13,14,16-oc-
tahydrospiro[6,16-(epithiopropanooxymethano)-7,13-imino-
6aH-1,3-dioxolo[7,8]isoquino[3,2-b][3]benzazocine-
20,1’(2’H)-isoquinolin]-5-yl acetate. CAS-114899-77-3. INN.
Anticancer, antineoplastic and antitumoral. Yondelis (Phar-
macia & Upjohn) ET-743

Valrocemide [2004] (val roe’ se mide). C10H20N2O2. 200.28. (1)
Pentanamide, N-(2-amino-2-oxoethyl)-2-propyl-; (2) N-(Car-
bamoylmethyl)-2-propylvaleramide; (3) N-(2-Amino-2-ox-
oethyl)-2-propylpentanamide. CAS-92262-58-3. INN.
Antiepileptic; anticonvulsant. (Teva, Israel) TV-1901
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Revisions of United States Adopted Names (USAN)

The following are revisions of existing United States Adopted Names (USAN) and other names.

Apafant

Change the chemical structure to read:

Acetyltriethyl Citrate

Change the chemical structure to read:

Pharmacopeial Forum
1516 NOMENCLATURE Vol. 30(4) [July–Aug. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

N
om

en
cl
at
ur
e



Suggested United States Adopted Names

The United States Adopted Names (USAN) program is the spe-
cifically organized effort in the United States directed to producing
simple and useful nonproprietary names for drugs while the drugs
are still in the investigational stages. The American Medical Asso-
ciation (AMA), the American Pharmaceutical Association
(APhA), and the United States Pharmacopeial Convention (USPC)
jointly sponsor the USAN program with representation from the
FDA.
Each U.S. Adopted Name is chosen with the expectation that it

will be suitable for prescribing and dispensing purposes and for
designation as the title of the monograph, should the article be
recognized in the official United States Pharmacopeia or National
Formulary. A measure of the prestige and recognition of the value
of the USAN program can be found in the following regulations
published by the Commissioner of Food and Drugs and the Secre-
tary of Health and Human Services in the Federal Register of Feb-
ruary 1988.

All who are concerned with the prescription, dispens-
ing, use, sale or manufacture of drugs may, in the ab-
sence of the designation of an official name by the
FDA, rely on the current compendial name or the
U.S. Adopted Name (USAN) listed in this volume
as being the established name in accordance with
the Federal Food, Drug, and Cosmetic Act.

A formal procedure1 is followed by the USAN Council in select-
ing an established name for a drug. The USAN Council Secretary
is also an ex officio member of the International Nonproprietary
Names (INN) Committee. USAN Guiding Principles are concor-
dant with World Health Organization (WHO) principles, and all

USANs for substances also named by the INN Committee are sys-
tematically processed through the INN Committee. This ensures
that, with very rare exceptions, USANs are identical to INNs and
available for world-wide use.
A suggestion for a USAN originates usually from a firm or an

individual who has developed a substance of potential therapeutic
utility to the point where there is a distinct possibility of its being
marketed in the United States of America. Occasionally, the initia-
tive is taken by the USAN Council in the form of a request to par-
ties interested in a substance for which a nonproprietary name
appears to be lacking.
Submissions to the USAN Council are expected to conform to

the established Guiding Principles2 and to be reasonably free from
conflict with other names, including both trademarks and non-
proprietary names. An effort is made to discourage the occasional,
undesirable practice of incorporating in trademarks the syllables
used in an established nonproprietary name, or syllables recom-
mended for USAN. Such trademarks may act as a bar to the sub-
sequent adoption of appropriate nonproprietary names for closely
related drugs.
The suggested nonproprietary names for the drugs described in

the following list are under consideration by the USAN Council.
The name(s) being considered for each drug substance, and the ap-
plicable category, are separated by double spacing from the
name(s) and category for the next listed drug substance. Where
two or more names are being considered for the same drug sub-
stance, the names are single-spaced, and the applicable category
term is written only once to the right of the single-spaced group
of names.
Any comments or protests should be addressed to Sandra Van

Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested USAN Category

Abacumab
Abbacumab
Agobacumab
Aribacumab
Raxibacumab

Treatment of anthrax infection

Abubucol
Abucolide
Elsibucol
Lebucolimus
Libobucol
Lidabucol
Lobucolide
Resibucol

Prevention of chronic solid or-
gan transplant rejection

Acalcidiol
Acalcisecodiol
Becocalcidiol
Nobicalcidiol
Secocalcidiol

Treatment of psoriasis

Advapladib
Arapladib
Avapladib
Efipladib
Tarapladib

Treatment of pain and sympto-
matic management of arthritis

Suggested USAN Category

Afrexagliptin
Axagliptin
Cedagliptin
Cideptagliptin
Saxagliptin

Treatment of type 2 diabetes
mellitus and metabolic syn-
drome

Afatacib
Afenatacib
Afenatastat
Fanatacib
Fapenatacib
Fapenetacib
Pratacib
Rafatacib
Rafenatacib
Rafutastat
Tratacib

Treatment of rheumatoid ar-
thritis

Aglitazar
Avaglitazar
Cabaglitazar
Navaglitazar
Naveglitazar
Naviglitazar
Neloglitazar
Velaglitazar

Treatment of type 2 diabetes
and associated cardiovascular
indications

1 USP Dictionary of USAN and International Drug Names, Preface. 2 Ibid., Appendix VII.
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Suggested USAN Category

Alaglumetad Hydrochloride
Eglumetad Alanine
Hydrochloride

Talaglumetad Hydrochloride
Xalaglumetad Hydrochloride

Treatment of anxiety and stress
disorders

Alkarginine Acetate
Arloginine Acetate
Marginine Acetate
Monarginine Acetate
Targinine Acetate

Treatment of cardiogenic shock
complicating acute myocardial
infarction

Alsufatase
Alsulibase
Sultaminase
Sultamitase

Treatment of Maroteaux-Lamy
syndrome [Mucopolysacchari-
dosis (MPS)]

Ampaglufuran
Ampaxazole

Treatment of schizophrenia

Anisotriasorb
Bemotrizine
Bemotrizinol
Bisotrizine
Bisoxtrizine
Bisoxyzine
Triasorb

Topical sunscreen active ingre-
dient for OTC use

Apaxaban
Belaxaban
Cinaxaban

Anticoagulant; Antithrombotic

Apilimumab
Balimumab
Palimumab
Peclimumab

Treatment of oncology disease
and HIV infection

Aprocitidim
Aptolactide Alfa
Lactoferrin Alfa
Lactofertide Alfa
Talactoferrin Alfa
Teractoferrin Alfa

Anti-infective; anti-inflamma-
tory; antineoplastic

Aptusugen
Captusugene (p53 adenovirus)
Contusugene (p53 adenovirus)
Oncotusugen

Treatment of refractory or lo-
cally recurrent cancer of the
head and neck

Artagoxoforb
Bariloxoforb
Barilubant
Eitagoxoforb
Etagolokib
Etagoloxan
Etagolubant
Etagolukib
Etalocib
Etalogib
Etalokib
Etalubloxan
Igolubant
Tagolubant

Antineoplastic

Suggested USAN Category

Atamcimod Acetate
Binamcimod Acetate
Delamcimod Acetate
Delamgatide Acetate
Delmitide Acetate

Treatment of chemotherapy-
induced diarrhea (CID)

Atebineuzumab
Bapneuzumab
Pasineuzumab

Treatment or prevention of Alz-
heimer’s disease

Atilmotide
Atilmotin
Atilmotrec
Atimotilin
Prozomotin
Tilemcitide
Zilmotisin

Stimulation of gastrointestinal
motility (GI prokinetic agent)

Avanafil
Tyanafil
Vatanafil
Vitanafil
Xyanafil

Treatment of erectile dysfunc-
tion

Becatecarin
Becotecarin
Bectcarin
Effectecarin
Eftecarin
Nebetecarin
Neotecarin

Antineoplastic

Bioctadekin
Iboctadekin
Immunoctadekin
Munoctadekin

Antineoplastic

Bisatrizole
Bisoctrizole
Bistriazole
Bitrisorb
Microtriazol
Mirometrizole

Topical sunscreen active ingre-
dient for OTC use

Brifospofol Disodium
Fospropofol Disodium
Prefospofol Disodium
Profospofol Disodium
Propofol Phosphate Disodium

Intravenous sedative-hypnotic
solution in conscious sedation
for brief surgical and diagnos-
tic procedures

Caremtorib
Carolistat
Casorolimus
Emtorolimus
Macitorstat
Macrociclistat
Mactinistat
Mactorolimus
Saticrolimus
Sirolimus Bidproate
Temsirolimus

Antineoplastic; cytostatic

Cinacalcet Treatment of hyperparathyroid-
ism and related disorders, such
as hypercalcemia
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Suggested USAN Category

Cimtuzumab Ozogamicin
Cintuzumab Ozogamicin
Cituzumab Ozogamicin
Inotuzumab Ozogamicin
Intuzumab Ozogamicin
Tamatuzumab Ozogamicin

Treatment of cancer

Closafupermin
Karyopermin
Megapermin
Rocafupermin
Tegafupermin
Tegafuplermin

Treatment of immune thrombo-
cytopenic purpura

Chlorsalbutrozate Sodium
Closalbuzate Sodium
Salchlorbutrozate Sodium
Salclobuzate Sodium

Oral absorption promoter

Contafocon A
Disilfocon A
Disilofocon A
Roflufocon A
Roflusifocon A

Hydrophobic contact lens ma-
terial

Contafocon B
Roflufocon B

Hydrophobic contact lens ma-
terial

Contafocon C
Roflufocon C

Hydrophobic contact lens ma-
terial

Contafocon D
Roflufocon D

Hydrophobic contact lens ma-
terial

Contafocon E
Roflufocon E

Hydrophobic contact lens ma-
terial

Corstat Hydrochloride
Forodesine Hydrochloride
Polastat Hydrochloride
Senistat Hydrochloride
Zenstat Hydrochloride

Treatment of T-cell malignan-
cies such as acute lymphoblas-
t i c l e u k em i a (ALL ) a nd
cutaneous T-cell lymphoma
(CTCL)

Cynostumab
Cynotumumab
Denostumab
Denotumumab
Genostumab
Synostumab

Prevention and treatment of all
forms of osteoporosis or bone
loss

Darifenacin Treatment of overactive blad-
der

Decripentoc
Dicripentoc
Vicripentoc

Antiviral; CCR5 antagonist;
treatment of autoimmune con-
ditions

Deferamin
Deferatrimine
Deferitrin
Deferitrine
Triferamin

Treatment of patients with
chronic iron overload who re-
quire iron chelation therapy

Suggested USAN Category

Dinamostat
Dynamostat
Falamostat
Oramostat
Talabostat
Talamostat
Toramostat
Valamostat

Anticancer; hematopoietic
stimulant

Dronedarone Hydrochloride Antiarrhythmic

Edratide Treatment of systemic lupus er-
ythematosus

Eriforan Tetrasodium
Eriquaran Tetrasodium
Eritolforan Tetrasodium
Eritolimod Tetrasodium
Eritoran Tetrasodium
Ipoforan Tetrasodium
Lipoforan Tetrasodium

Treatment of sepsis

Etemucret
Idroxicotrent

Treatment of dry eye (stimu-
lates glycoprotein secretion)

Etosirolimus
Tetrazolimus
Tetrolimus
Tetrosirolimus
Tezolimus
Zolimus

Prevention of human coronary
artery restenosis following
stent replacement

Ferric Ferrocyanide
Ferric Hexacyanoferrate (II)
Ferric Hexacyanoferrate III
Insoluble Prussian Blue
Prussian Blue
Prussian Blue Insoluble

Antidote indicated for the treat-
ment of patients with known or
suspected internal contamina-
tion with radioactive cesium
and/or radioactive or nonra-
dioactive thallium to increase
their rates of elimination

Glutatrexed Ammonium
Gretopterin Ammonium
Loropterin Ammonium
Oropterin Ammonium
Orotrexed Ammonium
Talopterin Ammonium

Antineoplastic

Idraparinux Sodium Antithrombotic

Inkinesib Mesylate
Iskinesib Mesylate
Ispinesib Mesylate
Kispinesib Mesylate
Tokinesib Mesylate
Tominesib Mesylate

Antineoplastic

Levalbuterol Tartrate Anti-asthmatic and bronchodi-
lator

Liritrexate
Panatrexate
Piritrexate
Pralatrexate
Travitrexate

Treatment of patients with ma-
lignancies

Nebivolol Hydrochloride Antihypertensive
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Suggested USAN Category

Necapimod
Tenifimod

Immunomodulator

Panglitazar
Peliglitazar
Periglitazar
Puliglitazar

Treatment of type 2 diabetes
mellitus, mixed dyslipidemia,
atherosclerosis and metabolic
syndrome

Pemetrexed Disodium Antineoplastic (thymidylate
synthase inhibitor; inhibitor of
dihydrofolate reductase and
glycinamide ribonucleotide
formyl tranferase)

Perflutan
Perflutane

Contrast imaging agent for the
detection of coronary artery
disease in patients being evalu-
ated for inducible ischemia

Ranofovir Mesylate
Remofovir Mesylate

Antiviral

Selnefacap
Selneficap

Anti-inflammatory

Tetraxetan Radical

Suggested USAN Category

Yttrium Y90 Epratuzumab-
DOTA

Yttrium Y90 Epratuzumab
Dotetate

Yttrium Y90 Epratuzumab
Dotetran

Yttrium Y90 Epratuzumab
Itraterate

Yttrium Y90 Epratuzumab
Itrateric

Yttrium Y90 Epratuzumab
Itratertan

Yttrium Y90 Epratuzumab
Itraxetan

A chelating agent used to con-
jugate radioisotope to mono-
clonal antibody in radio-
immunotherapy (RAIT) for
non-Hodgkin’s B-Cell lympho-
ma

Yttrium Y90 Labetuzumab-
DOTA

Yttrium Y90 Labetuzumab
Tetraxetan

Radioimmunotherapy (RAIT)
of CEA-expressing tumors in
colorectal, pancreatic, lung,
breast, ovarian, and medullary
thyroid cancer

Yttrium Y90 Labetuzumab
Tetraxetan

Radioimmunotherapy (RAIT)
of CEA-expressing tumors in
colorectal, pancreatic, lung,
breast, ovarian, and medullary
thyroid cancer

Yttrium Y90 Lecratuzumab
Yttrium Y90 Tacatuzumab
Yttrium Y90 Tactuzumab
Yttrium Y90 Vintuzumab

Tumor eradication
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Suggested International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Health Organization (WHO). INNs for substances originat-
ing within the United States are applied for through the USAN
Council. INN and USAN Guiding Principles are concordant,
which assures that, with very few exceptions, INNs and USANs
are identical.
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-
ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event

that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.
The names for the drugs that are categorized in the following list

are under consideration for the selection of new Proposed Interna-
tional Nonproprietary Names. The name(s) being considered for
each drug substance, and the applicable category, are separated
by double spacing from the name(s) and category for the next
listed drug substance. Where two or more names are being consid-
ered for the same drug substance, the names are single-spaced, and
the applicable category term is written only once to the right of the
single-spaced group of names.
Any comments or protests should be addressed to Sandra Van

Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested INN Category

Alsufatase Treatment of Maroteaux-Lamy
syndrome (mucopolysacchari-
dosis [MPS])

Angenemid
Perminamid
Pulermid

Gene therapy for peripheral ar-
terial disease

Apilimumab Treatment of oncological dis-
eases and HIV infection

Atilmotin Stimulation of gastrointestinal
motility (GI prokinetic agent)

Avanafil Treatment of erectile dysfunc-
tion

Becatecarin Antineoplastic

Becocalcidiol Treatment of psoriasis

Bemotrizinol Topical sunscreen active ingre-
dient for OTC use

Bisoctrizole Topical sunscreen active ingre-
dient for OTC use

Caremtorib
Casorolimus
Sirolimus
Temsirolimus

Antitumor agent; cytostatic
agent (cell cycle inhibitor)

Cedratide
Edratide
Leptide
Sletide

Treatment for systemic lupus
erythematosus

Cinacalcet
Cincalcept

Treatment of hyperthyroidism
and related disorders, such as
hypercalcemia

Contusugene (p53 adenovirus) Treatment of head and neck
cancer

Suggested INN Category

Deferitrin Treatment of patients with
chronic iron overload who re-
quire iron chelation therapy

Delamcimod Acetate
Delmitide Acetate

Treatment of chemotherapy-
induced diarrhea

Efipladib Treatment of pain and sympto-
matic management of arthritis

Elomotecan Anticancer agent; topoisome-
rase type I and II inhibitor

Elsibucol Prevention of chronic solid or-
gan transplant rejection

Emaglitazar Treatment of hyperglycemia of
patients with type 2 diabetes
and related lipid abnormalities
(hypertriglyceridemia and/or
low HDL cholesterol)

Eriforan
Eritoran

Endotoxin antagonist for the
treatment of sepsis and other
diseases due to reaction to bac-
terial endotoxin

Etagoloxan
Etagolukib
Etalocib

Antineoplastic

Etemucret Treatment of dry eye (stimu-
lates glycoprotein secretion)

Forodesine Treatment of T-cell malignan-
cies such as acute lymphoblas-
t i c l e u k em i a (ALL ) a nd
cutaneous T-cell lymphoma
(CTCL)

Iboctadekin Antineoplastic

Idraparinux Antithrombotic
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Suggested INN Category

Inotropine
Taucor

Inotropic agent; Na-KATPase
inhibitor

Inotuzumab Ozogamicin Oncologic treatment

Ispinesib Antineoplastic

Lactofertide Alfa
Talactoferrin Alfa
Teractoferrin Alfa

Anti-infective; anti-inflamma-
tory, antineoplastic

Medirazole
Neorazole
Reserazole

Antifungal agent for treatment
of diseases caused by fungi
and yeast

Navaglitazar
Naveglitazar
Naviglitazar
Neloglitazar

Treatment of type 2 diabetes
and associated cardiovascular
indications

Nibacatin
Selcapsin
Selcatin

Treatment of osteoporosis (Ca-
thepsin K inhibitor)

Oxybate Sodium Treatment of cataplexy in pa-
tients with narcolepsy

Peliglitazar Treatment of type 2 diabetes
mellitus, mixed dyslipidemia,
atherosclerosis and metabolic
syndrome

Perflisobane
Perflisobutane
Perflisobute
Perflisotane

Diagnostic aid; ultrasound
contrast agent (intravenous)

Pralatrexate Treatment of patients with ma-
lignancies

Suggested INN Category

Pratacib Treatment of rheumatoid ar-
thritis

Raxibacumab Treatment of anthrax infection

Remofovir Synthetic nucleotide antiviral
agent

Salclobuzate Facilitates and/or enables the
oral delivery of a drug

Saxagliptin Treatment of type 2 diabetes
mellitus and metabolic syn-
drome

Talabostat
Talamostat

Anti-cancer; hematopoietic
stimulant

Talaglumetad Treatment of anxiety and stress
disorders (metabotropic gluta-
mate [mGlu] agonist)

Targinine Acetate Treatment of cardiogenic shock
complicating acute myocardial
infarction (MI)

Tegafuplermin Treatment of immune thrombo-
cytopenic purpura (ITP)

Tetraxetan Radical

Yttrium Y 90 Epratuzumab
Itraxetan

Radioimmunotherapy for non-
Hodgkin’s B-cell lymphoma

Yttrium Y 90 Epratuzumab
Tetraxetan

Yttrium Y 90 Labetuzumab
Tetraxetan

Radioimmunotherapy (RAIT)
for non-Hodgkin’s B-cell lym-
phoma patients

Yttrium Y 90 Tacatuzumab Tumor eradication
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New Items at a Glance

See what’s new in USP Reference Standards. For your convenient

and quick reference, here’s a list of Reference Standards released

by USP over the past year.

This list is continuously updated with the newest Reference

Standards released within the past 12 months.

Cat.
No. Description

Curr.
Lot Price

1048619 Benazepril Hydrochloride (125 mg) F0C250 $156

1048620 Benazepril Related Compound A
(15 mg)

F0C252 $487

1048630 Benazepril Related Compound B
(15 mg)

F0C256 $487

1048641 Benazepril Related Compound C
(50 mg)

F0C425 $487

1071439 Positive Bioreaction (3 strips; 10 cm x 1
cm)

F0D014 $325

1098118 Cefpiramide (300 mg) F0C203 $156

1098027 Cefpodoxime Proxetil (350 mg) F0C192 $156

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 $520

1111001 Chlorhexidine (200 mg) F0C306 $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 $156

1111307 Chlorhexidine Related Compounds
(50 mg)

F0D017 $487

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1140349 Clonazepam Related Compound C
(25 mg)

F0C340 $487

1140393 Clonidine (200 mg) F0C401 $156

1140418 Clonidine Related Compound A
(25 mg)

F0C373 $487

1140429 Clonidine Related Compound B
(25 mg)

F0C403 $487

1152701 Cyclandelate (200 mg) F0C384 $156

1171900 Desflurane (0.5 mL) F0C187 $156

1179708 Dextran 40 (50 mg) F0C247 $156

1179741 Dextran 70 (50 mg) F0C260 $156

1224959 Dolasetron Mesylate (200 mg) F0C319 $156

1224960 Dolasetron Mesylate Related Compound
A (25 mg)

F0C321 $487

1231728 Powdered Echinacea Purpurea Extract
(1 g)

F0D018 $520

1231706 Powdered Echinacea Angustifolia
Extract (1 g)

F0D019 $520

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

1269414 Fenbendazole Related Compound A
(30 mg)

F0D009 $487

1269425 Fenbendazole Related Compound B
(30 mg)

F0D008 $487

1272204 Fludarabine Phosphate (300 mg) F0C374 $156

1273808 Flumazenil (200 mg) F0C305 $780

1279837 Fluoxetine Related Compound C
(15 mg)

F0C352 $487

1288306 Ganciclovir (200 mg) F0C287 $364

1288317 Ganciclovir Related Compound A
(15 mg)

F0C288 $624

1294207 Glucosamine Hydrochloride (200 mg) F0C363 $156

1305507 2E, 4E-Hexadienoic Acid Isobutylamide
(25 mg)

F0C353 $540

1311306 Homopolymer Polypropylene (3 Strips) F0C096 $156

1349014 Isoflurane Related Compound A (0.1
mL)

F0C232 $487

Cat.
No. Description

Curr.
Lot Price

1349025 Isoflurane Related Compound B (0.1
mL)

F0C233 $487

1355753 Kawain (200 mg) F0C160 $208

1356836 Lamivudine (200 mg) F0C361 $156

1356847 Lamivudine Resolution Mixture A
(10 mg)

F0D024 $487

1358503 Leuprolide Acetate (200 mg) F0C430 $1,525

1367708 Linoleoyl Polyoxylglycerides (100 mg) F0C283 $156

1370270 Loratadine (200 mg) F0C414 $260

1378012 Medroxyprogesterone Acetate Related
Compound A (25 mg)

F0C427 $500

1434011 Methylphenidate Hydrochloride Erythro
Isomer Solution CII (0.5 mL)

F0C368 $560

1441232 Metoprolol Related Compound A
(20 mg)

F0C343 $520

1441243 Metoprolol Related Compound B
(50 mg)

F0C377 $520

1441254 Metoprolol Related Compound C
(20 mg)

F0C344 $520

1441265 Metoprolol Related Compound D
(50 mg)

F0C378 $520

1441298 Metoprolol Succinate (200 mg) F0C415 $156

1445211 Mitoxantrone System Suitability Mixture
(0.3 mg)

F0D010 $500

1457469 Naratriptan Hydrochloride (125 mg) F0C360 $208

1460714 Nevirapine Hemihydrate (100 mg) F0D034 $156

1460725 Nevirapine Related Compound A
(15 mg)

F0D035 $487

1460736 Nevirapine Related Compound B
(15 mg)

F0D033 $487

1478152 Oleoyl Polyoxylglycerides (100 mg) F0C313 $156

1478629 Ondansetron Related Compound D
(50 mg)

F0C226 $487

1483301 Oxfendazole (200 mg) F0C128 $156

1485125 Oxybutynin Related Compound B
(20 mg)

F0D061 $487

1485136 Oxybutynin Related Compound C
(20 mg)

F0D062 $487

1500251 Paroxetine Related Compound D
(15 mg)

F0C228 $487

1535020 Phenytoin Related Compound B
(50 mg)

F0C157 $487

1548134 Potassium Bicarbonate (1 g) (AS) F0D074 $156

1599500 Powdered Red Clover Extract (500 mg) F0C188 $260

1601102 Residual Solvent Mixture - Class 1
(1.2 mL/ampule; 3 ampules)

F0C407 $156

1601146 Residual Solvent Class 1 - Benzene
(1.2 mL/ampule; 3 ampules)

F0C408 $156

1601168 Residual Solvent Class 1 - Carbon
Tetrachloride (1.2 mL/ampule;
3 ampules)

F0C409 $156

1601180 Residual Solvent Class 1 - 1,2-
Dichloroethane (1.2 mL/ampule;
3 ampules)

F0C412 $156

1601204 Residual Solvent Class 1 - 1,1-
Dichloroethene (1.2 mL/ampule;
3 ampules)

F0C411 $156

1601226 Residual Solvent Class 1 - 1,1,1-
Trichloroethane (1.2 mL/ampule;
3 ampules)

F0C410 $156

1601340 Residual Solvent Class 2 - Acetonitrile
(1.2 mL/ampule; 3 ampules)

F0D049 $156



Cat.
No. Description

Curr.
Lot Price

1601361 Residual Solvent Class 2 -
Chlorobenzene (1.2 mL/ampule;
3 ampules)

F0D048 $156

1601420 Residual Solvent Class 2 - 1,2-
Dichloroethene (1.2 mL/ampule;
3 ampules)

F0D040 $156

1601521 Residual Solvent Class 2 - 1,4-Dioxane
(1.2 mL/ampule; 3 ampules)

F0D050 $156

1601623 Residual Solvent Class 2 - Methanol
(1.2 mL/ampule; 3 ampules)

F0D045 $156

1601441 Residual Solvent Class 2 - Methylene
Chloride (1.2 mL/ampule; 3 ampules)

F0D046 $156

1601770 Residual Solvent Class 2 -
Tetrahydrofuran (1.2 mL/ampule;
3 ampules)

F0D043 $156

1601805 Residual Solvent Class 2 - Toluene
(1.2 mL/ampule; 3 ampules)

F0D042 $156

1601849 Residual Solvent Class 2 - Xylenes
(1.2 mL/ampule; 3 ampules)

F0D041 $156

1604508 Rimantadine Hydrochloride (300 mg) F0C266 $156

1610090 Scopoletin (20 mg) F0C329 $156

1612540 Sevoflurane (1 mL) F0C219 $156

Cat.
No. Description

Curr.
Lot Price

1612550 Sevoflurane Related Compound A (0.2
mL)

F0C261 $487

1617408 Sotalol Hydrochloride (300 mg) F0C234 $182

1617419 Sotalol Related Compound A (50 mg) F0C235 $487

1617420 Sotalol Related Compound B (50 mg) F0C236 $487

1617430 Sotalol Related Compound C (50 mg) F0C237 $487

1621507 Stearoyl Polyoxyglycerides (100 mg) F0C286 $156

1642223 Sumatriptan Succinate Related
Compound C (50 mg)

F0C230 $624

1643463 Terazosin Related Compound A (50 mg) F0C245 $487

1643474 Terazosin Related Compound B (50 mg) F0C218 $487

1643485 Terazosin Related Compound C (25 mg) F0C257 $487

1667290 Tiamulin Fumarate (250 mg) F0C327 $156

1667337 Tiamulin Related Compound A (50 mg) F0C328 $494

1708762 Valsartan (350 mg) F0C147 $156

1711155 Vecuronium Bromide (60 mg) F0C367 $156

1714506 Vinorelbine Tartrate (200 mg) F0C243 $156

1714528 Vinorelbine Related Compound A
(25 mg)

F0C242 $487

New Items at a Glance (Continued)



USING AND ORDERING USP REFERENCE STANDARDS

Official Reference Standards

USP Reference Standards are required for use in pharmacopeial

assays and tests in the official standards publication, the United

States Pharmacopeia–National Formulary (USP–NF). USP

Reference Standards help to ensure compliance with the official,

FDA-enforceable quality requirements in the USP–NF. The

Reference Standards also lend themselves to many other

applications, including measurements required to attain accurate

and reproducible results in modern chromatographic and

spectrophotometric methods.

Rigorous Testing and Quality Control

USP Reference Standards are selected for their high purity, critical

characteristics, and suitability for the intended purpose. Unless a

USP Reference Standard label states a specific potency or content,

the USP Reference Standard is taken as being 100% pure for the

USP purposes for which it is provided. As a service to our

customers, labeled purity values for Reference Standards and

Authentic substances released after January 1, 2004 are listed in

this catalog. See p. 9 for explanation of how values are calculated.

Heterogeneous substances, of natural origin, are also designated

‘‘Reference Standards’’ where needed. Usually these are the

counterparts of international standards.

USP Reference Standards are established through a process of

rigorous testing, evaluation, and quality control. They are

independently tested in three or more laboratories—USP, FDA, and

academic and industrial laboratories throughout the United States.

The Reference Standards are released under the authority of USP’s

Board of Trustees, on the recommendation of the USP Reference

Standards Expert Committee, which approves selection and

suitability of each lot.

Reference Standards Categories

USP offers more than 1,560 Reference Standards for

pharmaceuticals, excipients, and dietary supplements. On pages

12–56 of this catalog, you’ll find a full list of available USP and NF

Reference Standards, with information updated through May 2004.

The list includes:
� Reference Standards required by the current official edition of

USP–NF.
� Reference Standards not required in the current USP–NF, but

for which sufficient demand remains.

� Reference Standards specified in the current edition of the

Food Chemicals Codex (FCC).
� Authentic Substances (AS)—highly purified samples of

chemicals, including substances of abuse, required by

analytical, clinical, pharmaceutical, and research laboratories.

The distribution of controlled substances is subject to the

regulations and licensing provisions of the Drug Enforcement

Administration (DEA) of the U.S. Department of Justice.

USP also collaborates with the World Health Organization in its

program to provide international biological standards and chemical

reference materials for antibiotics, biologicals, and

chemotherapeutic agents. Some USP Reference Standards are

standardized in terms of the corresponding international standards.

Proper Use of USP Reference Standards

USP Reference Standards are provided primarily for quality

control use in conducting the pharmacopeial assays and tests

described in the USP–NF. Neither Reference Standards nor

Authentic Substances are intended for use as drugs, dietary

supplements, or medical devices.

To serve its intended purpose, each USP Reference Standard must

be properly stored, handled, and used. Users of USP Reference

Standards should refer to General Chapter h11i in the USP–NF:

Listing and directions in USP–NF
� Refer to the list of revisions, additions, and deletions of

individual USP Reference Standards in USP 27–NF 22.

Individual USP or NF monographs specify the USP Reference

Standard(s) required for assay and test procedures. The USP

27–NF 22 General Test Chapter h11i USP Reference

Standards provides additional information and instructions for

proper use and storage. Note that if specific instructions for

use appearing on the label of a USP Reference Standard differ

from the instructions in Chapter h11i, the instructions on the

label take precedence.
� Consult the cumulative updates to Reference Standards

information provided in USP–NF Supplements and also in

USP–NF Interim Revision Announcements, which are

published in USP’s bimonthly journal, Pharmacopeial Forum.

Suitability for use
� The user must ascertain that the Reference Standards they are

using are an official lot.
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� The user must determine the suitability of Reference Standards

for applications and uses not in the USP–NF.

Storing
� Ensure that the USP Reference Standards are stored in their

original stoppered containers, according to any special label

directions, away from heat and humidity, and protected from

light.

Weighing
� Ensure that Reference Standard substances are accurately

weighed—taking due account of relatively large errors

potentially associated with weighing small masses—where it is

directed that a standard solution or a standard preparation be

prepared for a quantitative determination. See USP 27–NF 22

General Chapters h41i Weights and Balances and h31i
Volumetric Apparatus, and USP–NF General Notices, for

information regarding appropriate use of USP Reference

Standards.

Drying
� Use a clean and dry vessel, and not the original container, as

the drying vessel where a USP Reference Standard is required

to be dried before use.
� Make sure not to dry a specimen repeatedly at temperatures

above 25 degrees.
� Follow any special drying requirements specified on the

Reference Standards label or in specific sections of USP or NF

monographs (note that any specific instructions on the label or

in the monograph supersede the usual instructions in

Procedures under Tests and Assays in USP–NF General

Notices).
� Follow Method I under USP–NF General Chapter h921i Water

Determination where the titrimetric determination of water is

required at the time a Reference Standard is to be used.

Instrumental or microanalytical methods are acceptable for this

purpose. When using typical amounts, users must titrate about

50 mg of the Reference Standard with a fourfold dilution of the

reagent.

ORDERING USP REFERENCE STANDARDS

Four convenient ways to order

1. Phone: Call USP with your requirements: (800) 227-8772

from the U.S. or Canada and (301) 881-0666 from other

countries. Please note that DEA controlled substances cannot

be placed over the phone.

Hours of operation:

Monday–Friday

8:30AM–5:00PM

Fax: Fax your orders to (301) 816-8148.

Online: Order through the World Wide Web at

http://store.usp.org. Please note that DEA controlled

substances cannot be ordered online.

Mail: Send all mail orders to:

USP

Customer Service Department

12601 Twinbrook Parkway

Rockville, MD 20852, USA

Important Order/Policy Information

For fax and mail orders, please use the order form at the back of

this catalog. Official purchase orders on company letterhead may

also be used to order USP Reference Standards. The purchase

orders must have billing and shipping addresses and should

include the catalog number, the name of the official Reference

Standard, and the number of units ordered. Lot numbers need not

be specified on written purchase orders as USP only ships current

official lots. Confirmation orders may be sent and must clearly be

designated as such. The USP does not assume responsibility for

duplication of orders not clearly marked as confirmation orders.

Pricing

USP Reference Standards must be ordered in whole units. Please

note that one unit may include several individual containers.

Reference Standards unit prices included in the product listings

from pages 12–56 of this catalog are effective until December 31,

2004. Please note that prices and package sizes are subject to

change without notice.

No Returns or Exchanges

USP Reference Standards may not be returned or exchanged for

refund.

Quantity Discounts

A 5% discount is allowed for 5–24 units of any one Reference

Standard in a single order, and a 10% discount for 25 or more units

of any one Reference Standard in a single order. These discounts

are subject to change without notice.

Shipping

USING AND ORDERING USP REFERENCE STANDARDS
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� Reference Standards orders can only be shipped to a street

address and not to P.O. boxes.
� Orders to the U.S. and Ontario, Canada are shipped via air

courier of USP’s choice at a charge of $11 or via air courier of

the customer’s choice at an additional $25 charge.
� Non-controlled substance orders to Canadian provinces other

than Ontario are shipped via air courier of USP’s choice at a

charge of U.S. $70. Carriers of the customer’s choice incur an

additional $25 charge.
� Non-controlled substance orders to be shipped outside the U.S.

and Canada are accepted directly by USP only when customs

forms related to export are not required. They are shipped via

air courier of USP’s choice at a charge of U.S. $70. Carriers of

the customer’s choice incur an additional $25 charge.
� Shipping in cold pack can be done at customer request for an

extra charge of $25.
� Controlled substance orders to anywhere outside the U.S. are

shipped via air courier of USP’s choice with a charge of U.S.

$220.
� An additional shipping charge may be assessed for dangerous

goods shipments.
� An additional shipping charge of $75 will be assessed for rush/

same-day shipments.
� Customers may provide their shipping account numbers to

have shipping charged directly.

Payment
� Full payment in advance, in U.S. dollars, is required for all

U.S. orders unless open account status has been granted by

USP’s Finance Department. To apply for open account status,

an application can be requested by calling (301) 816-8177.
� Full payment in advance, in U.S. dollars, is required for all

non-U.S. orders.
� Payment may be made by check, money orders, credit cards

(VISA, MasterCard, American Express), and electronic wire

transfer (please call (301) 816-8177 to get bank information

for wire transfers). The customer is responsible for any bank

fees and must include it in the payment. The customer is also

responsible for any other fees such as customs duties, taxes, or

tariffs.

List Chemicals

The following Reference Standards are ‘‘List Chemicals’’:

Dihydroergotamine Mesylate
*Ephedrine Sulfate

Ergonovine Maleate

Ergotamine Tartrate

Methylergonovine Maleate

Phenylpropanolamine Bitartrate

Phenylpropanolamine HCl

Pseudoephedrine HCl

Pseudoephedrine Sulfate

An organization in the United States seeking to purchase a List

Chemical Reference Standard for resale to another customer must

have a DEA registration (either a controlled substance or List

Chemical registration). If an organization in the United States is

purchasing the List Chemical Reference Standard for its own

analytical use, it must provide USP with a letter on company

letterhead describing the reason for the purchase.

CONTROLLED DRUG SUBSTANCE ORDER

DEA Requirements (U.S. Orders)

For all orders for controlled drug substances—regulated by the

U.S. Drug Enforcement Administration (DEA)—to be shipped

within the U.S., a copy of the customer’s current DEA Registration

Certificate must be on file with USP. To order Schedule I and II

standards, customers must submit, with their order forms or

purchase orders, a DEA Form 222-C, properly completed. In

addition, customers ordering DEA Schedules III and IV must

provide appropriate DEA registration numbers for those schedules

on their order forms or purchase orders.

DEA Requirements (International Orders)

For all international controlled drug substance orders, please

contact Julie Smith at (301) 816-8164 or foreigncontrols@

usp.org.

All orders for controlled drug substances-regulated by the U.S.

Drug Enforcement Administration (DEA)-to be shipped outside

the U.S. must be accompanied by:

1. Full payment.

* Shipping this list chemical internationally requires a 15-day
waiting period, but does not require an import permit.

USING AND ORDERING USP REFERENCE STANDARDS
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2. An import permit (in English or with an English translation

attached) valid at least 6 months from the date of its receipt by

USP Customer Service.

3. A statement of non-reexport and use for medical or scientific

purposes (in English or with an English translation attached).

4. Purchase Order or Price Quote given by USP.

On receiving the order, USP takes 2-3 business days to:
� Review all documents to make sure they are adequate and

appropriate.
� Complete and legally approve the required DEA forms.
� Forward the forms to the DEA office to obtain the necessary

Export Permits.

USP cannot ship items without an Export Permit. While it typically

takes 6–10 weeks to get the permit from the DEA, USP has no

control over the time in which permits are issued. On receiving the

Export Permit, USP completes processing of the order in 1–3 days

and ships out the materials through its freight forwarder.

Controlled substances (CI, CII, CIII, CIV, CV) and List Chemicals

shipped to an international address, including Canada, add $25 per

unit.

For controlled substance orders to be shipped to Mexico, in

addition to the DEA processing period, an additional week is

required to obtain a certificate from the Mexican Embassy,

authorizing the shipment to enter the country. Customers will pay

an additional $114 to cover the fee charged by the Mexican

Embassy per import permit.

Back Orders

USP will ship a back-ordered item if that item becomes available

within 30 days of the date the order is placed if there is a valid

open P.O. or payment for the item. If the order is more than 30

days old when the item becomes available, the customer will

receive a Notice of Availability (NOA), indicating that the item is

available. Such items will be shipped only after USP receives

written authorization by the customer. The order will be canceled if

the Reference Standard does not become available within six

months of the original order. NOAs not replied to within 45 days

of generation will be cancelled, and the customer account will be

credited appropriately.

Customers may send confirmation orders for back-ordered

Reference Standards that subsequently become available. They

must clearly designate the confirmation orders as such—USP is

not responsible for duplication of orders not clearly designated.

USING AND ORDERING USP REFERENCE STANDARDS
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HOW TO READ PRODUCT LISTINGS

Column 1 (Catalog Number): Catalog number currently assigned

to each Reference Standard and Authentic Substance. Please

include this number in your orders.

Column 2 (Description): Product description as designated in

USP–NF, the product label, and / or the Drug Enforcement

Administration Control Schedule, as applicable. The quantity of

material per container follows the name in parentheses (all

materials are in single containers unless otherwise specified).

Column 3 (Current Lot): Current lot designation of each official

item being distributed as of the date of this catalog. If the current

lot is blank, the item is not in distribution.

Column 4 (Purity Values) Assigned purity value as it appears on

the RS or AS label. Code interpretations for the basis of purity

assignments are as follows:

Basis

Code

Interpretation

(ai) as is

(dr) dried

(an) anhydrous

(fb) free base

Column 5 (Change Code): Codes that identify any change in

USP Reference Standards status or information since the

May/June 2004, official Catalog. Code interpretations are as

follows:

Change

Code

Interpretation

1 New Reference Standard

2 New lot

3 Change in package size or description

4 Correction of typographical error

5 New catalog number—use for all orders

6 Previous lot no longer official; only

current lot to be used

7 Valid use date of previous lot extended

8 Change in catalog number and / or name,

see cross-reference section

9 Discontinued

Column 6 (Previous Lot/Valid Use Date): Lot designations for

recent lots no longer being distributed. The indicated month and

year in parenthesis indicates the date (last day of the month)

through which that lot was valid as an official USP Reference

Standard. (e.g. ‘‘F-1 (06/00)’’ means lot F-1 is no longer being

distributed, but was considered official through June 30, 2000.)

Column 7 (CAS Number)*: Chemical Abstracts Service number,

when available, for USP Reference Standards and Authentic

Substances. In case of mixtures, typically, the CAS number of the

analyte of interest is listed.

Column 8 (Price) List price of the reference standard.

* CAS numbers are provided for informational purposes only and
their listing in the USP Reference Standards Catalog does not
indicate official designation of any CAS number to a salt, isomer,
hydration state, or other chemical form of any specific Reference
Standard or Authentic Substance.
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Cat.
No. Description

Curr.
Lot.

Purity
Value/Conc.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1098027 Cefpodoxime Proxetil (350 mg) F0C192 736 ug/mg (an) 1 [87239-81-4] $156

1269414 Fenbendazole Related Compound A (30 mg)

(Methyl (1H-benzimidazole-2-yl)carbamate)

F0D009 0.99 mg/mg (ai) 1 [10605-21-7] $487

1269425 Fenbendazole Related Compound B (30 mg)

(Methyl [5(6)-chlorobenzimidazole-2-yl]carba-

mate)

F0D008 0.99 mg/mg (ai) 1 n/f $487

1311306 Homopolymer Polypropylene (3 Strips) F0C096 1 [9003-07-0] $156

1356847 Lamivudine Resolution Mixture A (10 mg) F0D024 1 [134678-17-4] $487

1358503 Leuprolide Acetate (200 mg) F0C430 0.907 mg/mg (an,fb) 1 [74381-53-6] $1,525

1367708 Linoleoyl Polyoxylglycerides (100 mg) F0C283 1 n/f $156

1460714 Nevirapine Hemihydrate (100 mg) F0D034 1 [129618-40-2] $156

1460725 Nevirapine Related Compound A (15 mg) (5,11-

Dihydro-6H-11-ethyl-4-methyl-dipyrido[3,2-b2’,3’-

e][1,4]diazepin-6-one)

F0D035 1 n/f $487

1460736 Nevirapine Related Compound B (15 mg) (5,11-

Dihydro-4-methyl -6H-dipyr ido[3,2-b:2 ’ ,3 ’ -

e][1,4]diazepin-6-one)

F0D033 1 n/f $487

1478152 Oleoyl Polyoxylglycerides (100 mg) F0C313 1 n/f $156

1485125 Oxybutynin Related Compound B (20 mg) (Cyclo-

hexyl mandelic acid methyl ester)

F0D061 1 [10399-13-0] $487

1485136 Oxybutynin Related Compound C (20 mg) (4-

(Ethylmethyamino) but-2-ynyl (+/-)-2-cyclohexyl-2-

hydroxy-2-phenylacetate hydrochloride)

F0D062 1 n/f $487

1548134 Potassium Bicarbonate (1 g) (AS) F0D074 99.9% (dr) 1 [298-14-6] $156

1601340 Residual Solvent Class 2 - Acetonitrile (1.2 mL/

ampule; 3 ampules)

F0D049 2.00 mg/mL (ai) 1 n/f $156

1601361 Residual Solvent Class 2 - Chlorobenzene

(1.2 mL/ampule; 3 ampules)

F0D048 1.81 mg/mL (ai) 1 n/f $156

1601420 Residual Solvent Class 2 - 1,2-Dichloroethene

(1.2 mL/ampule; 3 ampules)

F0D040 9.2 mg/mL (ai) 1 n/f $156

1601521 Residual Solvent Class 2 - 1,4-Dioxane (1.2 mL/

ampule; 3 ampules)

F0D050 1.89 mg/mL (ai) 1 n/f $156

1601623 Residual Solvent Class 2 - Methanol (1.2 mL/

ampule; 3 ampules)

F0D045 14.8 mg/mL (ai) 1 n/f $156

1601441 Residual Solvent Class 2 - Methylene Chloride

(1.2 mL/ampule; 3 ampules)

F0D046 2.90 mg/mL (ai) 1 n/f $156

1601770 Residual Solvent Class 2 - Tetrahydrofuran

(1.2 mL/ampule; 3 ampules)

F0D043 3.49 mg/mL (ai) 1 n/f $156

1601805 Residual Solvent Class 2 - Toluene (1.2 mL/

ampule; 3 ampules)

F0D042 4.39 mg/mL (ai) 1 n/f $156

1601849 Residual Solvent Class 2 - Xylenes (1.2 mL/

ampule; 3 ampules)

F0D041 10.7 mg/mL (ai) 1 n/f $156

1034002 Amprolium (200 mg) G0C317 0.991 mg/mg (dr) 2 F-1 (04/05)

F (04/02)

[121-25-5] $156

1046307 Aztreonam E-Isomer (50 mg) F1D056 2 F (04/05) n/f $156

1046409 Open Ring Aztreonam (25 mg) G0D071 2,3 F (12/04) [87500-74-1] $156

1083100 3-tert-Butyl-4-hydroxyanisole (200 mg) K0C239 2 J (03/05)

I-1 (09/01)

[121-00-6] $156

1097603 Cefazolin (400 mg) L0C345 2 K (04/05)

J (06/00)

[25953-19-9] $156

1134051 Cilastatin Ammonium Salt (100 mg) G0C334 945 ug/mg (ai) 2 F-1 (05/05)

F (07/00)

n/f $156

1135000 Clidinium Bromide (2 g) H0B115 2 G (03/05) [3485-62-9] $156
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1138405 Clobetasol Propionate (200 mg) F2C309 980 ug/mg (ai) 2 F-1 (03/05)

F (10/01)

[25122-46-7] $156

1156000 Cyclopentolate Hydrochloride (300 mg) I0C424 0.999 mg/mg (dr) 2 H (03/05)

G (04/00)

[5870-29-1] $156

1180004 Dextroamphetamine Sulfate CII (500 mg) I0C311 1.000 mg/mg (dr) 2 H (05/05)

G (08/03)

F-6 (12/99)

[51-63-8] $216

1269389 Felodipine (200 mg) G0D065 0.999 mg/mg (ai) 2 F-1 (04/05)

F (09/02)

[72509-76-3] $156

1430305 Methyl Laurate (500 mg) G0C356 0.998 mg/mg (ai) 2 F (03/05) [111-82-0] $156

1431501 Methyl Myristate (300 mg) G0C357 0.998 mg/mg (ai) 2 F (03/05) [124-10-7] $156

1433008 Methylphenidate Hydrochloride CII (125 mg) I1C241 2 I (04/05)

H (05/01)

[298-59-9] $165

1448005 Morphine Sulfate CII (500 mg) M0D016 0.999 mg/mg (an) 2 L0B056 (04/05)

K (06/03)

J-1 (07/00)

[6211-15-0] $332

1448923 Mupirocin Lithium (100 mg) H0C176 926 ug/mg (ai) 2 G (03/05)

F (02/01)

[73346-79-9] $156

1465503 Nitrofurfural Diacetate (100 mg) G0D066 0.99 mg/mg (ai) 2 F-1 (12/04) [92-55-7] $487

1468501 Norepinephrine Bitartrate (125 mg) I0C381 2 H (04/05) [69815-49-2] $124

1500240 Paroxetine Related Compound C (15 mg) ((+)-

trans-Paroxetine hydrochloride)

G0D053 0.96 mg/mg (ai) 2,3 F0B192 (05/05) [130855-30-0] $487

1533002 Phenylephrine Hydrochloride (125 mg) K1C290 2 K (03/05)

J (02/99)

[61-76-7] $124

1551300 Potassium Trichloroammineplatinate (20 mg) I0D022 0.84 mg/mg (dr) 2 H0B149 (12/04)

G-1 (01/03)

G (07/99)

[13820-91-2] $487

1602706 Ribavirin (200 mg) H1C335 2 H (03/05)

G (08/01)

[36791-04-5] $289

1614308 Sodium Lactate (200 mg) I0C299 2 H (04/05)

G (06/00)

[867-56-1] $156
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1000601 Acebutolol Hydrochloride (125 mg) F-1 [34381-68-5] $156

1001003 Acenocoumarol (200 mg) F [152-72-7] $156

1001502 Acepromazine Maleate (250 mg) F-2 F-1 (05/02) [3598-37-6] $156

1002505 Acesulfame Potassium (200 mg) F0C136 [55589-62-3] $260

1003009 Acetaminophen (400 mg) J-1 J (05/02)

I (05/99)

[103-90-2] $124

1004001 Acetanilide Melting Point Standard (500 mg)

(Approximately 114 degrees)

M0A029 L (06/04)

K (02/00)

[103-84-4] $75

1005004 Acetazolamide (2 g) J [59-66-5] $156

1006007 Acetohexamide (250 mg) H G-1 (06/99) [968-81-0] $156

1006506 Acetohydroxamic Acid (200 mg) F-1 F (03/03) [546-88-3] $156

1007000 Acetophenazine Maleate (200 mg) F-1 [5714-00-1] $156

1008002 alpha-d-2-Acetoxy-4-dimethylamino-1,2-diphe-

nyl-3-methylbutane (125 mg)

G-3 n/f $487

1008501 Acetylcholine Chloride (200 mg) G [60-31-1] $156

1009005 Acetylcysteine (200 mg) H1B169 H (01/04) [616-91-1] $156

1009901 Acetyltributyl Citrate (500 mg) G0C120 F (05/04) [77-90-7] $156

1009923 Acetyltriethyl Citrate (500 mg) F-1 F (05/02) [77-89-4] $156

1012065 Acyclovir (300 mg) J0C149 I (06/04) [59277-89-3] $197

1012101 Adenine (200 mg) G-1 G (06/00) [73-24-5] $156

1012123 Adenosine (200 mg) G0C295 F1B058 (01/05)

F (04/03)

[58-61-7] $156

1012145 Agigenin (25 mg) F n/f $156

1012509 L-Alanine (200 mg) F-2 F-1 (04/01) [56-41-7] $156

1012553 Albendazole (200 mg) G F-1 (01/00) [54965-21-8] $156

1012600 Albuterol (200 mg) I H (12/00) [18559-94-9] $156

1012633 Albuterol Sulfate (200 mg) J I (04/00) [51022-70-9] $156

1012757 Alclometasone Dipropionate (300 mg) H G (01/00) [66734-13-2] $156

1012780 Alendronate Sodium (200 mg) F0B315 [121268-17-5] $156

1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 [70879-28-6] $207

1012939 Allantoin (200 mg) F0C169 [97-59-6] $156

1012950 Alliin (25 mg) F [556-27-4] $1,525

1013002 Allopurinol (250 mg) J0C186 I-1 (01/05)

I (07/02)

[315-30-0] $156

1013024 Allopurinol Related Compound A (50 mg) (3-

Amino-4-carboxamidopyrazole Hemisulfate)

G F-3 (05/02)

F-2 (04/99)

n/f $487

1013057 S-Allyl-L-Cysteine (25 mg) F n/f $487

1014005 Alphaprodine Hydrochloride CII (250 mg) F [561-78-4] $207

1015008 Alprazolam CIV (200 mg) H [28981-97-7] $207

1016000 Alprostadil (25 mg) H [745-65-3] $1,525

1017105 Altretamine (500 mg) F [645-05-6] $156

1017502 Dried Aluminum Hydroxide Gel (200 mg) F2B120 F-1 (01/04) [21645-51-2] $156

1018505 Amantadine Hydrochloride (200 mg) H G (04/01) [665-66-7] $156

1019202 Amcinonide (200 mg) G0B260 F-1 (03/04) [51022-69-6] $156

1019417 Amifostine Disulfide (25 mg) F0C152 [112901-68-5] $487

1019508 Amikacin (200 mg) I H (08/00) [37517-28-5] $156

1019701 Amiloride Hydrochloride (500 mg) H [17440-83-4] $156

1019756 Aminobenzoate Potassium (200 mg) F-1 F (06/01) [138-84-1] $156

1019767 Aminobenzoate Sodium (200 mg) F [55-06-6] $156
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1019803 Aminobenzoic Acid (200 mg) (p-aminobenzoic

acid)

H1C083 H (10/04)

G (10/00)

[150-13-0] $156

1020008 Aminobutanol (500 mg) G-1 G (06/99) [13054-87-0] $389

1021000 Aminocaproic Acid (200 mg) F-4 [60-32-2] $156

1021703 N-(Aminocarbonyl)-N-[([5-nitro-2-furanyl]-methy-

lene)-amino]-glycine (25 mg)

F-1 n/f $487

1022808 2-Amino-5-chlorobenzophenone (25 mg) I H-1 (01/03) [719-59-5] $487

1025205 Aminoglutethimide (200 mg) F [125-84-8] $156

1025307 m-Aminoglutethimide (100 mg) G F (05/01) n/f $487

1025351 Aminohippuric Acid (200 mg) F-1 [61-78-9] $156

1025806 2-[3-Amino-5-(n-methylacetamido)-2,4,6-triiodo-

benzamido]-2-deoxy-d-glucose (25 mg)

F n/f $487

1025908 Aminopentamide Sulfate (200 mg) F0B273 [60-46-8] $156

1026004 m-Aminophenol (300 mg) F [591-27-5] $487

1026401 Aminosalicylic Acid (125 mg) F-1 F (03/99) [65-49-6] $124

1026605 3-Amino-2,4,6-triiodobenzoic Acid (50 mg) G [3119-15-1] $487

1027007 5-Amino-2,4,6-triiodo-N-methylisophthalamic

Acid (50 mg)

F-1 [2280-89-9] $487

1028000 Amitraz (200 mg) F0C042 [33089-61-1] $156

1029002 Amitriptyline Hydrochloride (200 mg) J0A004 I (03/03) [549-18-8] $156

1029909 Ammonio Methacrylate Copolymer Type A

(100 mg)

F-1 F (06/01) [33434-24-1] $156

1029910 Ammonio Methacrylate Copolymer Type B

(100 mg)

F-1 F (05/00) [33434-24-1] $156

1029953 Ammonium Chloride (200 mg) F0C134 [12125-02-9] $156

1030001 Amobarbital CII (200 mg) F-2 [57-43-2] $207

1031004 Amodiaquine Hydrochloride (500 mg) H0B238 G-1 (04/03) [6398-98-7] $156

1031401 Amoxapine (200 mg) G F-1 (04/02) [14028-44-5] $156

1031503 Amoxicillin (200 mg) J0C043 I (07/04) [61336-70-7] $156

1032007 Amphotericin B (125 mg) J3C246 1009 ug/mg (dr) J-2 (01/05)

J-1 (07/02)

[1397-89-3] $124

1033000 Ampicillin (200 mg) J-1 J (12/01) [69-53-4] $156

1033203 Ampicillin Sodium (125 mg) G-1 G (10/99) [69-52-3] $124

1033407 Ampicillin Trihydrate (200 mg) G [7177-48-2] $156

1034002 Amprolium (200 mg) G0C317 0.991 mg/mg (dr) 2 F-1 (04/05)

F (04/02)

[121-25-5] $156

1034308 Amrinone (500 mg) G [60719-84-8] $156

1034320 Amrinone Related Compound A (100 mg) (5-

carboxamide[3,4’-bipyridin]-6(1H)-one)

F [62749-46-6] $487

1034341 Amrinone Related Compound B (100 mg) (N-

(1,6-dihydro-6-oxo-(3,4’-bipyridine)-5-yl)-2-hy-

droxypropanamide)

F-1 F (03/00) n/f $487

1034363 Amrinone Related Compound C (50 mg) (1,6-

dihydro-6-oxo-(3,4’-bipyridine)-5-carbonitrile)

F-1 F (05/00) n/f $487

1036008 Anileridine Hydrochloride CII (250 mg) F [126-12-5] $207

1036507 3-Anilino-2-(3,4,5-trimethoxybenzyl) acrylonitrile

(25 mg)

G-1 [30078-48-9] $487

1038003 Antazoline Phosphate (200 mg) H G-1 (04/02) [154-68-7] $156

1039006 Anthralin (200 mg) I0B221 H (11/02) [1143-38-0] $156

1040005 Antipyrine (200 mg) G F-4 (09/01) [60-80-0] $156

1040708 Apigenin-7-glucoside (30 mg) F n/f $487
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1041008 Apomorphine Hydrochloride (250 mg) H G (01/03) [41372-20-7] $162

1041609 Apraclonidine Hydrochloride (100 mg) H0B112 G (06/03) [73218-79-8] $479

1042000 Aprobarbital CIII (200 mg) (AS) F-1 [77-02-1] $207

1042500 L-Arginine (200 mg) G-1 G (09/00) [74-79-3] $156

1042601 Arginine Hydrochloride (125 mg) G0B060 F-1 (05/03) [1119-34-2] $124

1042703 Arsanilic Acid (25 mg) F [98-50-0] $156

1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 P (04/03) [50-81-7] $156

1043706 Aspartame (200 mg) H1B125 H (05/03) [22839-47-0] $156

1043750 Aspartame Acesulfame (200 mg) F0C137 [106372-55-8] $156

1043728 Aspartame Related Compound A (75 mg) (5-

Benzyl-3,6-dioxo-2-piperazineacetic Acid)

H G-1 (10/99) [5262-10-2] $487

1043819 Aspartic Acid (100 mg) F0B087 [6899-03-2] $156

1044006 Aspirin (500 mg) H G-1 (11/02) [50-78-2] $156

1044301 Astemizole (200 mg) F [68844-77-9] $156

1044403 Atenolol (200 mg) H1C320 998 ug/mg (dr) H (01/05)

G (08/01)

[29122-68-7] $156

1044651 Atovaquone (200 mg) F0B190 [95233-18-4] $156

1044662 Atovaquone Related Compound A (25 mg) (cis-

2-[4-(4-chlorophenyl)cyclohexyl]-3-hydroxy-1,4-

naphthoquinone)

F0B188 n/f $487

1044800 Atracurium Besylate (100 mg) F0B143 [64228-81-5] $156

1045009 Atropine Sulfate (500 mg) M0B098 L-2 (04/03)

L-1 (06/02)

L (10/00)

[5908-99-6] $156

1045337 Avobenzone (500 mg) G0B280 F (09/03) [70356-09-1] $156

1045508 Aurothioglucose (100 mg) H0B224 G (10/03)

F (12/01)

[12192-57-3] $156

1045600 Azaerythromycin A (100 mg) G F-1 (02/02)

F (02/99)

[76801-85-9] $156

1045756 Azaperone (200 mg) F [1649-18-9] $156

1045803 Azatadine Maleate (200 mg) G0B300 F-1 (04/04)

F (06/00)

[3978-86-7] $156

1046001 Azathioprine (200 mg) H G-1 (02/00) [446-86-6] $156

1046056 Azithromycin (100 mg) H0C212 G (11/04)

F (06/00)

[117772-70-0] $156

1046103 Azlocillin Sodium (200 mg) F [37091-65-9] $156

1046147 Azo-aminoglutethimide (100 mg) F n/f $487

1046205 Aztreonam (200 mg) G0C077 F-1 (03/04) [78110-38-0] $156

1046307 Aztreonam E-Isomer (50 mg) F1D056 2 F (04/05) n/f $156

1046409 Open Ring Aztreonam (25 mg) G0D071 2,3 F (12/04) [87500-74-1] $156

1047300 Bacampicillin Hydrochloride (200 mg) G0B053 F (11/02) [37661-08-8] $156

1047503 Bacitracin (1 g) (Susceptibility disk standard) G1C254 G (07/04) [1405-87-4] $156

1048007 Bacitracin Zinc (200 mg) N0A024 M-1 (11/02)

M (02/00)

[1405-89-6] $156

1048200 Baclofen (500 mg) I [1134-47-0] $156

1048222 Baclofen Related Compound A (50 mg) (4-(4-

Chlorophenyl)-2-pyrrolidinone)

H1C289 H (11/04) n/f $389

1048506 Beclomethasone Dipropionate (200 mg) K J (12/00) [5534-09-8] $156

1048619 Benazepril Hydrochloride (125 mg) F0C250 [86541-74-4] $156
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1048620 Benazepril Related Compound A (15 mg) ((3R)-

3-[[(1R)-1-(ethoxycarbonyl)-3-phenylpropyl]ami-

no]-2,3,4,5-tetrahydro-2-oxo-1H-1-benazapine-

1-acetic acid, monohydrochloride)

F0C252 n/f $487

1048630 Benazepril Related Compound B (15 mg) ((3S)-

3-[[(1R)-1-(ethoxycarbonyl)-3-phenylpropyl]ami-

no]-2,3,4,5-tetrahydro-2-oxo-1H-1-benazapine-

1-acetic acid, monohydrochloride)

F0C256 n/f $487

1048641 Benazepril Related Compound C (50 mg) ((3S)-

3-[[(1S)-1-carboxy-3-phenylpropyl]amino-

2,3,4,5-tetrahydro-2-oxo-1H-1-benazepine]-1-

acetic acid)

F0C425 1.00 mg/mg (ai) [86541-78-8] $487

1049000 Bendroflumethiazide (200 mg) G-1 [73-48-3] $156

1050009 Benoxinate Hydrochloride (200 mg) F-2 F-1 (10/99) [5987-82-6] $124

1051001 Benzalkonium Chloride (5 mL of approx. 10%

aqueous solution)

K0B151 J (06/03) [8001-54-5] $156

1054000 Benzocaine (500 mg) J0C130 I (12/04) [94-09-7] $156

1055002 Benzoic Acid (300 mg) F6B173 F-5 (03/04)

F-4 (07/01)

[65-85-0] $156

1056005 Benzonatate (1 g) I0B003 H (01/03) [104-31-4] $156

1056504 1,4-Benzoquinone (200 mg) G1B145 G (01/04)

F-1 (11/01)

F (09/00)

[106-51-4] $156

1057507 Benzothiadiazine Related Compound A

(100 mg) (4-Amino-6-chloro-1,3-benzenedisul-

fonamide)

H0B069 G-4 (03/03) [121-30-2] $487

1059003 Benzphetamine Hydrochloride CIII (200 mg)

(AS)

F-1 [5411-22-3] $207

1060002 Benzthiazide (200 mg) F [91-33-8] $156

1061005 Benztropine Mesylate (200 mg) I0C038 H (09/04) [132-17-2] $156

1061901 Benzyl Alcohol (500 mg/ampule) G0B306 F0B106 (10/03) [100-51-6] $156

1062008 Benzyl Benzoate (5 g) J0C060 I (05/04) [120-51-4] $156

1064003 1-Benzyl-3-methyl-5-aminopyrazole Hydrochlor-

ide (25 mg)

F-1 n/f $487

1065006 Bephenium Hydroxynaphthoate (500 mg) F [3818-50-6] $156

1065618 Betahistine Hydrochloride (200 mg) F0C105 [5579-84-0] $156

1065709 Betaine Hydrochloride (200 mg) F-1 F (11/02) [590-46-5] $156

1066009 Betamethasone (200 mg) K2C204 K-1 (10/04)

K (11/02)

[378-44-9] $156

1067001 Betamethasone Acetate (500 mg) J0B079 I (08/03) [987-24-6] $156

1067307 Betamethasone Benzoate (200 mg) F-1 [22298-29-9] $156

1067704 Betamethasone Dipropionate (125 mg) K0C229 J (04/04)

I (03/99)

[5593-20-4] $124

1068004 Betamethasone Sodium Phosphate (500 mg) J0B043 I-1 (02/03)

I (01/01)

[151-73-5] $156

1069007 Betamethasone Valerate (200 mg) J I (05/00) [2152-44-5] $156

1069903 Betaxolol Hydrochloride (200 mg) G F-1 (06/00) [63659-19-8] $156

1070006 Betazole Hydrochloride (200 mg) H [138-92-1] $156

1071009 Bethanechol Chloride (200 mg) G (03/05)

F-3 (07/01)

[590-63-6] $156

1071304 Bile Salts (10 g) I0C003 H-1 (05/04)

H (05/99)

[145-42-6] $124

1071439 Positive Bioreaction (3 strips; 10 cm x 1 cm) F0D014 n/f $325
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1071508 Biotin (200 mg) H1B019 H (04/03) [58-85-5] $156

1072001 Biperiden (200 mg) F2B080 F-1 (02/04) [514-65-8] $156

1073004 Biperiden Hydrochloride (200 mg) F-3 F-2 (06/99) [1235-82-1] $156

1074007 Bisacodyl (125 mg) I1B162 I (01/04)

H-1 (02/99)

[603-50-9] $124

1074700 2,5-Bis(D-arabino-1,2,3,4-tetrahydroxybutyl)pyr-

azine (25 mg)

F n/f $487

1075203 Bis(2-ethylhexyl)maleate (250 mg) F-2 F-1 (01/01) [142-16-5] $487

1075509 p-Bis(di-n-propyl)carbamylbenzenesulfonamide

(50 mg)

F n/f $487

1075531 Bismuth Citrate (100 mg) F [813-93-4] $156

1075553 Bismuth Subsalicylate (100 mg) F [14882-18-9] $156

1075757 Bisoprolol Fumarate (200 mg) F0B038 [104344-23-2] $156

1076002 4,4’-Bis[1,2,3,6-tetrahydro-4-(2-oxo-1-benzimi-

dazolinyl)-1-pyridyl]butyrophenone (25 mg)

G (05/03) n/f $487

1076308 Bleomycin Sulfate (15 mg) J0B213 I (01/04) [9041-93-4] $307

1076352 Bretylium Tosylate (200 mg) F-1 [61-75-6] $156

1076363 Brinzolamide (200 mg) F0C034 [138890-62-7] $156

1076374 Brinzolamide Related Compound A (50 mg)

((S)-(-)-4-ethylamino-2,3-dihydro-2-(3-methoxy-

propyl)-4H-thieno-[3,2,e]-thiazine-6-sulfona-

mide-1,1-dioxide)

F0C033 n/f $487

1076385 Brinzolamide Related Compound B (50 mg)

((R)-4-amino-2,3-dihydro-2-(3-methoxypropyl)-

4H-thieno-[3,2,e]-thiazine-6-sulfonamide-1,1-di-

oxide ethanedioate)

F0C035 n/f $487

1076501 Bromocriptine Mesylate (150 mg) I1C197 I (09/04) [22260-51-1] $156

1077005 Bromodiphenhydramine Hydroch lor ide

(200 mg)

F-1 [1808-12-4] $156

1077708 8-Bromotheophylline (400 mg) G F (07/02) [10381-75-6] $156

1078008 Brompheniramine Maleate (125 mg) I1A036 I (01/03)

H-1 (04/99)

[980-71-2] $124

1078303 Bumetanide (250 mg) I0C111 H0B030 (05/04)

G (03/03)

[28395-03-1] $156

1078325 Bumetanide Related Compound A (25 mg) (3-

Amino-4-phenoxy-5-sulfamoylbenzoic Acid)

F-2 F-1 (05/00) n/f $487

1078336 Bumetanide Related Compound B (25 mg) (3-

Nitro-4-phenoxy-5-sulfamoylbenzoic Acid)

F-2 F-1 (01/03) [28328-53-2] $487

1078507 Bupivacaine Hydrochloride (1 g) H G-2 (03/03)

G-1 (08/02)

[14252-80-3] $156

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 F (02/99) [53152-21-9] $207

1078711 Buprenorphine Related Compound A (50 mg)

(21-[3-(1-propenyl)]-7-alpha-[(S)-1-hydroxy-

1,2,2-tr imethylpropyl]-6,14-endo-ethano-

6,7,8,14-tetrahydrooripavine)

F1C076 F (04/04) n/f $487

1078733 Bupropion Hydrochloride (200 mg) F0C123 [31677-93-7] $208

1078802 Buspirone Hydrochloride (200 mg) G [33386-08-2] $156

1079000 Butabarbital CIII (200 mg) H0C007 G (03/04) [125-40-6] $207

1080000 Butacaine Sulfate (600 mg) F [149-15-5] $156

1081002 Butalbital CIII (200 mg) H0C054 G2B077 (07/04)

G-2 (06/03)

G (05/02)

[77-26-9] $207
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1081501 Butamben (200 mg) F [94-25-7] $156

1082300 Butoconazole Nitrate (200 mg) F1B097 F (03/03) [64872-77-1] $156

1082504 Butorphanol Tartrate CIV (500 mg) J I (06/00) [58786-99-5] $207

1082800 Monotertiary-butyl-p-benzoquinone (100 mg)

(FCC)

F [3602-55-9] $156

1082901 Butyl 3-(butylamino)-4-phenoxy-5-sulfamoyl-

benzoate (25 mg)

F-1 n/f $487

1083008 2-tert-Butyl-4-hydroxyanisole (200 mg) L0C028 K (09/03) [88-32-4] $156

1083100 3-tert-Butyl-4-hydroxyanisole (200 mg) K0C239 2 J (03/05)

I-1 (09/01)

[121-00-6] $156

1084000 Butylparaben (200 mg) I0C139 H-1 (03/04)

H (09/01)

[94-26-8] $156

1085003 Caffeine (200 mg) J I (06/02) [58-08-2] $156

1086006 Caffeine Melting Point Standard (1 g) (Approxi-

mately 236 degrees)

J0B204 I (03/04) [58-08-2] $92

1086108 Calcifediol (75 mg) G [63283-36-3] $156

1086356 Calcium Ascorbate (200 mg) F-1 F (08/01) [5743-28-2] $156

1086800 Calcium Gluceptate (200 mg) F-1 F (09/00) [29039-00-7] $156

1086902 Calcium Lactobionate (200 mg) G0B138 F-1 (01/04)

F (11/01)

[110638-68-1] $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 N (06/00) [137-08-6] $156

1087202 Calcium Saccharate (200 mg) F [5793-89-5] $156

1088001 Candicidin (200 mg) F [1403-17-4] $156

1089004 Cannabidiol CI (25 mg) (AS) F-2 [13956-29-1] $207

1090003 Cannabinol CI (25 mg) (AS) F-2 (05/02) [521-35-7] $207

1091006 Capreomycin Sulfate (200 mg) G F (06/01) [1405-37-4] $156

1091108 Capsaicin (100 mg) G-1 G (03/02)

F-1 (06/00)

F (03/99)

[404-86-4] $156

1091200 Captopril (200 mg) H [62571-86-2] $156

1091221 Captopril Disulfide (100 mg) G1B066 G (01/04) [64806-05-9] $487

1092009 Carbachol (200 mg) G [51-83-2] $156

1093001 Carbamazepine (100 mg) J I-1 (02/00) [298-46-4] $156

1093205 Carbarsone (200 mg) F [121-59-5] $156

1093500 Carbenicillin Indanyl Sodium (300 mg) G [26605-69-6] $156

1094004 Carbenici l l in Monosodium Monohydrate

(200 mg)

G-2 n/f $156

1095506 Carbidopa (400 mg) I H (10/99) [38821-49-7] $156

1095517 Carbidopa Related Compound A (50 mg) (3-O-

Methylcarbidopa)

H0B121 G (04/03) n/f $487

1096000 Carbinoxamine Maleate (200 mg) H G-1 (11/02) [3505-38-2] $156

1096407 Carboplatin (100 mg) H0C240 G (07/04)

F (03/00)

[41575-94-4] $159

1096509 Carboprost Tromethamine (25 mg) F-1 F (02/01) [58551-69-2] $487

1096600 Carisoprodol (1 g) G F-2 (05/02) [78-44-4] $156

1096757 Carteolol Hydrochloride (200 mg) F-1 F (11/00) [51781-21-6] $156

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-

Aminopropiophenone Hydrochloride)

I [76333-53-4] $560

1096906 Cefaclor (400 mg) H [70356-03-5] $156

1096917 Cefaclor, Delta-3-Isomer (30 mg) G F-1 (02/00) n/f $156
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1097104 Cefadroxil (125 mg) I1B319 935 ug/mg (ai) I (01/05)

H (04/99)

[66592-87-8] $124

1097308 Cefamandole Lithium (200 mg) H n/f $156

1097400 Cefamandole Nafate (200 mg) H [42540-40-9] $156

1097501 Cefamandole Sodium (250 mg) F [30034-03-8] $156

1097603 Cefazolin (400 mg) L0C345 2 K (04/05)

J (06/00)

[25953-19-9] $156

1097636 Cefepime Hydrochloride (500 mg) F0C063 [123171-59-5] $156

1097647 Cefepime Hydrochloride System Suitability

(25 mg)

F0C095 n/f $156

1097658 Cefixime (500 mg) F [79350-37-1] $156

1097771 Cefmenoxime Hydrochloride (350 mg) F [75738-58-8] $156

1097782 Cefmetazole (200 mg) F-1 F (04/02) [56796-20-4] $156

1097750 Cefonicid Sodium (1 g) G [61270-78-8] $156

1097705 Cefoperazone Dihydrate (200 mg) H G (12/99) [62893-19-0] $156

1097807 Ceforanide (200 mg) F-1 F (07/00) [60925-61-3] $156

1097909 Cefotaxime Sodium (250 mg) J0C189 901 ug/mg (ai) I (11/04) [64485-93-4] $124

1097975 Cefotetan (500 mg) H0C175 G (07/04)

F (09/00)

[69712-56-7] $156

1098005 Cefotiam Hydrochloride (325 mg) G0B050 F (01/03) [66309-69-1] $156

1098107 Cefoxitin (500 mg) I H (05/00) [35607-66-0] $156

1098118 Cefpiramide (300 mg) F0C203 [70797-11-4] $156

1098027 Cefpodoxime Proxetil (350 mg) F0C192 736 ug/mg (an) 1 [87239-81-4] $156

1098049 Cefprozil E-Isomer (50 mg) F2C284 F-1 (10/04)

F (05/01)

[121123-17-9] $156

1098050 Cefprozil Z-Isomer (200 mg) G0C037 F (12/03) [121123-17-9] $156

1098129 Ceftazidime, Delta-3-Isomer (25 mg) G F (03/00) n/f $208

1098130 Ceftazidime Pentahydrate (300 mg) H G (12/99) [78439-06-2] $156

1098173 Ceftizoxime (200 mg) H [68401-81-0] $156

1098184 Ceftriaxone Sodium (350 mg) G0B264 F (08/03) [104376-79-6] $156

1098195 Ceftriaxone Sodium E-Isomer (25 mg) I0C190 H (07/04)

G (08/01)

F-1 (02/00)

n/f $208

1098209 Cefuroxime Sodium (200 mg) H G-1 (05/00) [56238-63-2] $156

1098220 Cefuroxime Axetil (500 mg) G F-1 (05/02) [64544-07-6] $156

1098231 Cefuroxime Axetil Delta-3-Isomers (35 mg) H0B160 G (03/03) n/f $156

1098300 Cellulose Acetate (125 mg) F-1 F (11/99) [9004-35-7] $124

1098355 Cellulose Acetate Phthalate (125 mg) F-1 F (03/99) [9004-38-0] $124

1098708 Cephaeline Hydrobromide (200 mg) G-1 n/f $487

1099008 Cephalexin (250 mg) I-2 I-1 (03/00) [23325-78-2] $156

1102000 Cephalothin Sodium (200 mg) I [58-71-9] $156

1102408 Cephapirin Benzathine (100 mg) F [97468-37-6] $156

1102500 Cephapirin Sodium (200 mg) I-1 I (07/02) [24356-60-3] $156

1102805 Cephradine (200 mg) J I (04/00) [58456-86-3] $156

1103003 Cetyl Alcohol (100 mg) I H (03/99) [36653-82-4] $156

1103105 Cetyl Palmitate (50 mg) F0B241 [540-10-3] $156

1104006 Cetylpyridinium Chloride (500 mg) I H-1 (06/01)

H (08/99)

[6004-24-6] $156

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 [91722-47-3] $520

1106001 Chlorambucil (125 mg) (FOR U.S. SALE ONLY) G 3 F-1 (02/99) [305-03-3] $124
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1107004 Chloramphenicol (200 mg) N1C074 N (10/04)

M (03/00)

[56-75-7] $156

1107300 Chloramphenicol Palmitate (200 mg) G-1 [530-43-8] $156

1107401 Chloramphenicol Palmitate Nonpolymorph A

(200 mg)

F-1 [530-43-8] $487

1107503 Chloramphenicol Palmitate Polymorph A

(200 mg)

G F (08/99) [530-43-8] $487

1109000 Chlordiazepoxide CIV (200 mg) I0B063 H-1 (03/03) [58-25-3] $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 [438-41-5] $207

1110020 Chlordiazepoxide Related Compound A

(25 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-

benzodiazepin-2-one 4-Oxide)

G [963-39-3] $487

1111001 Chlorhexidine (200 mg) F0C306 [55-56-1] $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 [56-95-1] $156

1111307 Chlorhexidine Related Compounds (50 mg) F0D017 n/f $487

1112503 Chlorobutanol (200 mg) G F-3 (12/01) [6001-64-5] $156

1115545 Chlorogenic Acid (50 mg) F0C420 0.97 mg/mg (ai) [327-97-9] $156

1115556 beta-Chlorogenin (20 mg) F n/f $156

1117008 Chloroprocaine Hydrochloride (200 mg) G0B285 F-3 (01/04)

F-2 (03/99)

[3858-89-7] $156

1118000 Chloroquine Phosphate (500 mg) I H (10/99) [50-63-5] $156

1121005 Chlorothiazide (200 mg) H0B161 G (04/03) [58-94-6] $156

1122008 Chlorotrianisene (1 g) F [569-57-3] $156

1122700 Chloroxylenol (125 mg) F2C259 F-1 (07/04)

F (10/99)

[88-04-0] $124

1122722 Chloroxylenol Related Compound A (25 mg) (2-

chloro-3,5-dimethylphenol)

G0C275 F-1 (07/04) [5538-41-0] $487

1123000 Chlorpheniramine Maleate (125 mg) M0B020 L-1 (06/03) [113-92-8] $124

1123102 Chlorpheniramine Maleate Extended-Release

Tablets (Drug Release Calibrator, Single Unit)

(60 Tablets)

G0B259 F (06/03) [113-92-8] $156

1124003 Chlorphenoxamine Hydrochloride (200 mg) F-1 [562-09-4] $156

1125006 Chlorpromazine Hydrochloride (200 mg) J I (04/99) [69-09-0] $156

1126009 Chlorpropamide (200 mg) H [94-20-2] $156

1127001 Chlorprothixene (200 mg) F-1 [113-59-7] $156

1129007 Chlortetracycline Hydrochloride (200 mg) K0C185 1008 ug/mg (ai) J-1 (12/04)

J (02/02)

[64-72-2] $156

1130006 Chlorthalidone (200 mg) I0C255 H-1 (11/04)

H (07/99)

[77-36-1] $156

1119309 Chlorthalidone Related Compound A (25 mg)

(4’-Chloro-3’-sulfamoyl-2-benzophenone Car-

boxylic Acid)

G0C376 F-3 (07/04) n/f $487

1130505 Chlorzoxazone (500 mg) I H (07/01) [95-25-0] $156

1130527 Chlorzoxazone Related Compound A (50 mg)

(2-Amino-4-chlorophenol)

G-1 G (11/00) [95-85-2] $487

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vi-

tamin D3)

M0B157 L (10/03)

K (09/99)

[67-97-0] $159

1131803 Delta-4,6-cholestadienol (30 mg) F [14214-69-8] $156

1132001 Cholesteryl Caprylate (200 mg) F [1182-42-9] $156

1133004 Cholestyramine Resin (500 mg) I [11041-12-6] $124

1133503 Cholic Acid (2 g) (AS) F3B159 F-2 (01/03) [81-25-4] $156

1133536 Choline Bitartrate (200 mg) F0C057 [87-67-2] $156
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1133547 Choline Chloride (200 mg) F0C058 [67-48-1] $156

1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 [39455-18-0] $156

1133638 Chromium Picolinate (100 mg) F [14639-25-9] $156

1134007 Chymotrypsin (300 mg) I H (06/01) [9004-07-3] $156

1134030 Ciclopirox Olamine (125 mg) H0C207 G (05/03) [41621-49-2] $124

1134051 Cilastatin Ammonium Salt (100 mg) G0C334 945 ug/mg (ai) 2 F-1 (05/05)

F (07/00)

n/f $156

1134062 Cimetidine (200 mg) I1C081 I (05/04) [51481-61-9] $156

1134073 Cimetidine Hydrochloride (200 mg) F [70059-30-2] $156

1134109 Cinoxacin (200 mg) F [28657-80-9] $156

1134313 Ciprofloxacin (125 mg) G-1 G (05/01) [85721-33-1] $124

1134324 Ciprofloxacin Ethylenediamine Analog (25 mg) J0A030 I (01/03)

H-1 (02/99)

n/f $208

1134335 Ciprofloxacin Hydrochloride (400 mg) I0C265 H (02/05)

G (04/00)

[86393-32-0] $156

1134357 Cisplatin (100 mg) H G (03/01) [15663-27-1] $156

1134368 Citric Acid (200 mg) F1B092 F-1 (01/04)

F (07/02)

[77-92-9] $156

1134379 Clarithromycin (75 mg) F4B183 F-3 (01/04)

F-2 (09/01)

[81103-11-9] $156

1134380 Clarithromycin Related Compound A (50 mg)

(6,11-di-O-methylerythromycin A)

G F (04/01) n/f $208

1134404 Clavam-2-carboxylate Potassium (1 Pellet) H0C089 G0B225 (12/03)

F (10/03)

n/f $487

1134426 Clavulanate Lithium (200 mg) I1C270 0.952 mg/mg (ai) I (02/05)

H (09/02)

n/f $156

1134506 Clemastine Fumarate (250 mg) I H (10/00) [14976-57-9] $156

1135000 Clidinium Bromide (2 g) H0B115 2 G (03/05) [3485-62-9] $156

1135021 Clidinium Bromide Related Compound A

(250 mg) (3-Hydroxy-1-methylquinuclindinium

Bromide)

I [76201-95-1] $487

1136002 Clindamycin Hydrochloride (200 mg) G4A017 G-3 (07/03)

G-2 (05/99)

[58207-19-5] $428

1137005 Clindamycin Palmitate Hydrochloride (200 mg) F-2 [25507-04-4] $428

1138008 Clindamycin Phosphate (125 mg) I0C165 H-3 (04/04)

H-2 (07/03)

H-1 (02/99)

[24729-96-2] $214

1138201 Clioquinol (500 mg) M L-1 (01/03) [130-26-7] $156

1138405 Clobetasol Propionate (200 mg) F2C309 980 ug/mg (ai) 2 F-1 (03/05)

F (10/01)

[25122-46-7] $156

1138427 Clobetasol Propionate Related Compound A

(50 mg) (9-alpha-fluoro-11-beta-hydroxy-16-

beta-methyl-3-oxo-androsta-1,4-diene-17(R)-

spiro-2’-[4’-chloro-5’-ethylfuran-3’(2’H)-one])

F-1 F (01/03) n/f $208

1138507 Clocortolone Pivalate (200 mg) G [34097-16-0] $156

1138904 Clofazimine (200 mg) F [2030-63-9] $156

1139000 Clofibrate (1 g) I H (04/01) [637-07-0] $156

1140000 Clomiphene Citrate (500 mg) H G-1 (10/99) [50-41-9] $156

1140101 Clomiphene Related Compound A (100 mg)

((E,Z)-2-[4-(1,2-diphenylethenyl)phenoxy]-N,N-

diethylethanamine Hydrochloride)

F1B206 F (09/03) n/f $208

1140247 Clomipramine Hydrochloride (200 mg) F0C075 [17321-77-6] $156
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1140305 Clonazepam CIV (200 mg) G1B175 G (01/04)

F-2 (01/00)

[1622-61-3] $207

1140327 Clonazepam Related Compound A (25 mg) (3-

Amino-4-(2-chlorophenyl)-6-nitrocarbostyril)

G2B110 G-1 (01/04)

G (02/99)

n/f $487

1140338 Clonazepam Related Compound B (25 mg) (2-

Amino-2’-chloro-5-nitrobenzophenone)

H G (04/01) [2011-66-7] $487

1140349 Clonazepam Related Compound C (25 mg) (2-

Bromo-2’-(2-chlorobenzoyl)-4’-nitroacetanilide)

F0C340 n/f $487

1140393 Clonidine (200 mg) F0C401 [4205-90-7] $156

1140407 Clonidine Hydrochloride (200 mg) G [4205-91-8] $156

1140418 Clonidine Related Compound A (25 mg) (Acet-

ylclonidine)

F0C373 [54707-71-0] $487

1140429 Clonidine Related Compound B (25 mg) (2-[(E)-

2,6-Dichlorophenylimino]-1-(1-{2-[(E)-2,6-di-

chlorophenylimino]-imidazolidin-1-yl}-ethyl)-imi-

dazolidine)

F0C403 0.99 mg/mg (ai) n/f $487

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 F-1 (06/03)

F (12/99)

[57109-90-7] $207

1140702 Clorsulon (200 mg) F1B084 F (01/04) [60200-06-8] $156

1141002 Clotrimazole (200 mg) K0C282 J (02/05)

I (05/99)

[23593-75-1] $124

1141024 Clotrimazole Related Compound A (25 mg) ((o-

chlorophenyl)diphenylmethanol)

I H (10/01)

G-1 (02/99)

[66774-02-5] $487

1141909 Cloxacillin Benzathine (200 mg) F-1 F (03/02) [23736-58-5] $156

1142005 Cloxacillin Sodium (200 mg) L0B086 K (01/04) [7081-44-9] $156

1142107 Clozapine (100 mg) F0C032 [5786-21-0] $260

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 H-2 (01/04)

H-1 (02/99)

[53-21-4] $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 F-1 (11/02) [3688-65-1] $207

1144000 Codeine Phosphate CII (100 mg) J0C200 I-1 (10/04)

I (09/02)

H-1 (01/00)

[41444-62-6] $207

1145003 Codeine Sulfate CII (250 mg) H-2 H-1 (01/02) [6854-40-6] $207

1146006 Colchicine (300 mg) J I (05/02) [64-86-8] $156

1146505 Colestipol Hydrochloride (200 mg) F-1 [37296-80-3] $156

1147009 Colistimethate Sodium (200 mg) H [8068-28-8] $156

1148001 Colistin Sulfate (200 mg) G-1 G (09/99) [1264-72-8] $156

1148500 Copovidone (100 mg) F0C194 [2586-89-9] $156

1149004 Corticotropin (5.6 Units/vial; 5 vials) M L (06/99) [9002-60-2] $124

1150003 Cortisone Acetate (150 mg) I [50-04-4] $156

1150353 Creatinine (100 mg) F [60-27-5] $156

1150502 Cromolyn Sodium (500 mg) J I (06/00) [15826-37-6] $156

1150706 Crospovidone (200 mg) G1C273 G (12/04) [9003-39-8] $156

1151006 Crotamiton (200 mg) H-1 H (07/00) [483-63-6] $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol;

10.7 mcg/mg of mixture) (Vitamin B12)

N M-3 (08/99) [68-19-9] $156

1152508 Cyclacillin (200 mg) G [3485-14-1] $156

1152701 Cyclandelate (200 mg) F0C384 [456-59-7] $156

1154004 Cyclizine Hydrochloride (200 mg) G [303-25-3] $156

1154503 Cyclobenzaprine Hydrochloride (200 mg) G0A013 F-3 (07/03) [6202-23-9] $156

1154558 Alpha Cyclodextrin (50 mg) F-1 F (10/00) [10016-20-3] $156

1154569 Beta Cyclodextrin (250 mg) G F-1 (12/02) [7585-39-9] $156
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1154707 Cyclomethicone 4 (200 mg) F-2 F-1 (06/02) [69430-24-6] $156

1154809 Cyclomethicone 5 (125 mg) F-2 F-1 (09/99) [69430-24-6] $124

1154900 Cyclomethicone 6 (200 mg) F2B024 F-1 (03/03) [69430-24-6] $156

1156000 Cyclopentolate Hydrochloride (300 mg) I0C424 0.999 mg/mg (dr) 2 H (03/05)

G (04/00)

[5870-29-1] $156

1157002 Cyclophosphamide (500 mg) (FOR U.S. SALE

ONLY)

J1B200 3 J (02/05) [6055-19-2] $124

1157501 2-Cyclopropylmethylamino-5-chlorobenzophe-

none (50 mg)

F n/f $487

1158005 Cycloserine (200 mg) G [68-41-7] $156

1158504 Cyclosporine (50 mg) H-1 H (11/02)

G-2 (03/00)

[59865-13-3] $479

1158650 Cyclosporine Resolution Mixture (25 mg) F [108027-45-8]

(U)

$412

1159008 Cyclothiazide (200 mg) F-1 [2259-96-3] $156

1161000 Cyproheptadine Hydrochloride (500 mg) G F-4 (11/02) [41354-29-4] $156

1161509 L-Cysteine Hydrochloride (200 mg) H G (05/00) [7048-04-6] $156

1162002 Cytarabine (250 mg) G-2 G-1 (07/00) [147-94-4] $156

1162308 Dacarbazine (125 mg) H G (01/99) [4342-03-4] $124

1162320 Dacarbazine Related Compound A (50 mg) (5-

aminoimidazole-4-carboxamide Hydrochloride)

H0C052 G (03/04)

F (03/00)

[72-40-2] $487

1162330 Dacarbazine Related Compound B (50 mg) (2-

azahypoxanthine)

G0C325 F-1 (03/05)

F (12/01)

[63907-29-9] $600

1162400 Dactinomycin (50 mg) I [50-76-0] $427

1162501 Danazol (200 mg) H G (10/00) [17230-88-5] $156

1164008 Dapsone (125 mg) G-3 G-2 (08/99) [80-08-0] $124

1164700 Daunorubicin Hydrochloride (200 mg) L0B307 K (11/03)

J (08/00)

[23541-50-6] $479

1165000 Decamethonium Bromide (250 mg) F [541-22-0] $156

1166003 Deferoxamine Mesylate (500 mg) I [138-14-7] $156

1166309 Dehydroacetic Acid (200 mg) F [520-45-6] $156

1166400 Dehydrocarteolol Hydrochloride (100 mg) F n/f $487

1166502 Dehydrocholic Acid (200 mg) F-1 F (03/04) [81-23-2] $156

1169001 Demecarium Bromide (250 mg) F [56-94-0] $156

1170000 Demeclocycline Hydrochloride (200 mg) H1C036 H (08/04)G-1

(08/01)

[64-73-3] $156

1171003 Denatonium Benzoate (200 mg) I0B129 H (09/02) [86398-53-0] $156

1171706 Desacetyl Diltiazem Hydrochloride (50 mg) I H (08/00) [23515-45-9] $487

1171900 Desflurane (0.5 mL) F0C187 [57041-67-5] $156

1171910 Desflurane Related Compound A (0.1 mL) (bis-

(1,2,2,2-tetrafluoroethyl) ether)

F0C031 n/f $487

1172006 Desipramine Hydrochloride (125 mg) H-1 H (10/99) [58-28-6] $124

1173009 Deslanoside (100 mg) H-1 [17598-65-1] $156

1173235 Desogestrel (50 mg) G0C390 F0B282 (11/04) [54024-22-5] $156

1173246 Desogestrel Related Compound A (15 mg) (13-

Ethyl-11-methylene-18, 19-dinor-5alpha, 17al-

pha-preg-3-en-20-yl-17-ol, desogestrel delta-3

isomer)

F0B279 n/f $487

1173257 Desogestrel Related Compound B (15 mg) (3-

Hydroxy-desogestrel)

F0B284 n/f $487
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1173268 Desogestrel Related Compound C (25 mg) (3-

Keto-desogestrel)

F0B281 [54048-10-1] $487

1173508 Desoximetasone (200 mg) H0B036 G (01/04) [382-67-2] $156

1174001 Desoxycorticosterone Acetate (200 mg) J0C014 I (01/04)

H (05/00)

[56-47-3] $156

1175004 Desoxycorticosterone Pivalate (125 mg) H0C276 G (01/04) [808-48-0] $124

1176007 Dexamethasone (125 mg) J [50-02-2] $124

1176506 Dexamethasone Acetate (200 mg) G F-1 (06/99) [55812-90-3] $156

1177000 Dexamethasone Phosphate (200 mg) J1B070 J (08/03)

I (03/00)

[312-93-6] $156

1178002 Dexbrompheniramine Maleate (200 mg) J I (03/03) [2391-03-9] $156

1179005 Dexchlorpheniramine Maleate (500 mg) G1A025 G (12/02) [2438-32-6] $156

1179504 Dexpanthenol (500 mg) J0C293 I (08/04)

H (02/02)

[81-13-0] $160

1179708 Dextran 40 (50 mg) F0C247 [9004-54-0] $156

1179741 Dextran 70 (50 mg) F0C260 [9004-54-0] $156

1179854 Dextran 4 Calibration (100 mg) F0C002 [9004-54-0] $156

1179865 Dextran 10 Calibration (100 mg) F0C010 [9004-54-0] $156

1179876 Dextran 40 Calibration (100 mg) F0C011 [9004-54-0] $156

1179720 Dextran 40 System Suitability (200 mg) F0B181 [9004-54-0] $156

1179887 Dextran 70 Calibration (100 mg) F0C013 [9004-54-0] $156

1179763 Dextran 70 System Suitability (200 mg) F0B182 [9004-54-0] $156

1179898 Dextran 250 Calibration (100 mg) F0C039 [9004-54-0] $156

1179800 Dextran Vo Marker (100 mg) F0B242 [9004-54-0] $156

1180004 Dextroamphetamine Sulfate CII (500 mg) I0C311 1.000 mg/mg (dr) 2 H (05/05)

G (08/03)

F-6 (12/99)

[51-63-8] $216

1180503 Dextromethorphan (2 g) H G (06/00) [125-71-3] $487

1181007 Dextromethorphan Hydrobromide (500 mg) J0B167 I (07/03) [6700-34-1] $156

1181302 Dextrose (500 mg) J-1 J (11/02)

I (08/99)

[50-99-7] $124

1181506 Diacetylated Monoglycerides (200 mg) G [68990-54-5] $156

1182000 Diacetylfluorescein (200 mg) H G (01/02) [596-09-8] $156

1183002 Diacetylmorphine Hydrochloride CI (25 mg)

(AS) (Heroin Hydrochloride)

J I-1 (10/99) [1502-95-0] $207

1184005 Diatrizoic Acid (100 mg) G [50978-11-5] $156

1184027 Diatrizoic Acid Related Compound A (50 mg)

(5-Acetamido-3-amino-2,4,6-triiodobenzoic

Acid)

I H (02/00) [1713-07-1] $487

1185008 Diazepam CIV (100 mg) I H (12/01) [439-14-5] $207

1185020 Diazepam Related Compound A (25 mg) (2-

Methyl-amino-5-chlorobenzophenone)

I H-1 (11/02)

H (04/00)

[1022-13-5] $487

1023403 Diazepam Related Compound B (25 mg) (3-

Amino-6-chloro-1-methyl-4-phenylcarbostyril)

I1C102 I (12/04)

H (04/01)

[5220-02-0] $487

1186000 Diazoxide (200 mg) G1C017 G (12/03) [364-98-7] $156

1187003 Dibucaine Hydrochloride (200 mg) I H-2 (01/03) [61-12-1] $156

1187207 Dichloralphenazone CIV (200 mg) F0B010 [480-30-8] $207

1188006 Dichlorphenamide (200 mg) G-1 [120-97-8] $156

1188800 Diclofenac Sodium (200 mg) H0B150 G-1 (03/04)

G (05/01)

[15307-79-6] $156
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1188811 Diclofenac Related Compound A (100 mg) (N-

(2,6-dichlorophenyl)indolin-2-one)

H G (05/02) [15362-40-0] $490

1189009 Dicloxacillin Sodium (500 mg) J0C182 I0B142 (09/04)

H (05/03)

[13412-64-1] $156

1190008 Dicumarol (200 mg) G [66-76-2] $156

1191000 Dicyclomine Hydrochloride (125 mg) H G (03/99) [67-92-5] $124

1192003 Dienestrol (125 mg) I [84-17-3] $124

1193006 Diethylcarbamazine Citrate (200 mg) G-1 [1642-54-2] $156

1193301 Diethylene Glycol Monoethyl Ether (0.5 mL/

ampule)

F0B095 [111-90-0] $156

1193505 Diethyl Phthalate (200 mg) G F-1 (03/00) [84-66-2] $156

1194009 Diethylpropion Hydrochloride CIV (200 mg) H [134-80-5] $207

1195001 Diethylstilbestrol (200 mg) K5B291 K-4 (05/04) [56-53-1] $156

1197007 Diethyltoluamide (3 g) H [134-62-3] $124

1197302 Diflorasone Diacetate (200 mg) G F-1 (03/00) [33564-31-7] $156

1197506 Diflunisal (200 mg) G [22494-42-4] $156

1198000 Digitalis (3 g) F [8031-42-3] $156

1199002 Digitoxin (200 mg) M [71-63-6] $156

1200000 Digoxin (250 mg) O0B096 N-1 (04/03) [20830-75-5] $156

1200600 Dihydrocapsaicin (25 mg) G0C071 F-1 (12/03)

F (01/00)

[19408-84-5] $156

1200804 Dihydrocodeine Bitartrate CII (200 mg) H G (03/01) [5965-13-9] $207

1201002 17alpha-Dihydroequilin (50 mg) I0C277 H (07/04) [6639-99-2] $208

1202005 Dihydroergotamine Mesylate (250 mg) (List
Chemical)

J0B085 I (03/03) [6190-39-2] $156

1203008 Dihydrostreptomycin Sulfate (200 mg) J [5490-27-7] $156

1204000 Dihydrotachysterol (30 mg/ampule; 4 ampules) I [67-96-9] $156

1204102 Dihydroxyacetone (250 mg) F [96-26-4] $156

1204805 Diloxanide Furoate (200 mg) F0C026 [3736-81-0] $156

1205003 Diltiazem Hydrochloride (200 mg) I [33286-22-5] $156

1206006 Dimenhydrinate (100 mg) J0B055 I (06/03) [523-87-5] $156

1208001 Dimethisoquin Hydrochloride (2 g) G [2773-92-4] $156

1210105 N-(3-Dimethylamino-propyl)-2-aza-8,8-diethyl-8-

germaspiro [4:5]decane-1,3-dione (AS)

F [41992-23-8] $156

1211006 Dimethyl Sulfoxide (3 g) G0C198 F-3 (07/04)

F-2 (05/02)

[67-68-5] $208

1213001 Dinoprost Tromethamine (50 mg) F [38562-01-5] $1,525

1213103 Dinoprostone (50 mg) F0C030 [363-24-6] $1,525

1214004 Dioxybenzone (150 mg) F1B277 F (10/03) [131-53-3] $156

1216000 Diphemanil Methylsulfate (500 mg) H [62-97-5] $156

1217909 Diphenhydramine Citrate (125 mg) H0B128 G (04/03) [88637-37-0] $124

1218005 Diphenhydramine Hydrochloride (200 mg) J0B013 I (07/03) [147-24-0] $156

1219008 Diphenoxylate Hydrochloride CII (200 mg) I H (03/02) [3810-80-8] $207

1220302 Dipivefrin Hydrochloride (200 mg) I H (06/99) [64019-93-8] $156

1220506 Dipyridamole (200 mg) H G-1 (01/99) [58-32-2] $156

1220700 Dirithromycin (200 mg) F [62013-04-1] $156

1221000 Disodium Guanylate (300 mg) (FCC) F-1 [5550-12-9] $156

1222002 Disodium Inosinate (500 mg) (FCC) F [4691-65-0] $156

1222501 Disopyramide Phosphate (200 mg) H-1 H (03/02) [22059-60-5] $156
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1223005 2,4-Disulfamyl-5-trifluoromethylaniline (125 mg) G [654-62-6] $487

1224008 Disulfiram (200 mg) F-3 F-2 (07/02) [97-77-8] $156

1224507 Dobutamine Hydrochloride (600 mg) H-1 H (01/00) [49745-95-1] $156

1224700 Docusate Calcium (500 mg) H0B044 G-1 (07/02) [128-49-4] $156

1224802 Docusate Sodium (500 mg) J I-1 (05/02) [577-11-7] $156

1224904 Docusate Potassium (100 mg) F-1 F (11/99) [7491-09-0] $156

1224959 Dolasetron Mesylate (200 mg) F0C319 [115956-13-3] $156

1224960 Dolasetron Mesylate Related Compound A

(25 mg) (Hexahydro-8-hydroxy-2,6-methano-

2H-quinolizin-3(4H)-one hydrochloride)

F0C321 n/f $487

1225204 Dopamine Hydrochloride (200 mg) G F-5 (05/02) [62-31-7] $156

1225281 Dorzolamide Hydrochloride (500 mg) F0C040 [130693-82-2] $156

1225292 Dorzolamide Hydrochloride Related Compound

A (20 mg) ((4R,6R)-4-(ethylamino)-5,6-dihydro-

6-methyl-4H-thieno[2,3-b]thiopyran-2-sulfona-

mide 7,7-dioxide, monohydrochloride)

F0C068 n/f $487

1225000 Doxapram Hydrochloride (200 mg) F4C053 F-3 (07/04) [7081-53-0] $156

1225419 Doxazosin Mesylate (200 mg) F0C079 [77883-43-3] $156

1225500 Doxepin Hydrochloride (500 mg) I [1229-29-4] $156

1225703 Doxorubicin Hydrochloride (50 mg) K J (06/02) [25316-40-9] $479

1226003 Doxycycline Hyclate (200 mg) I H (01/00) [24390-14-5] $156

1227006 Doxylamine Succinate (300 mg) I0B266 H (01/04) [562-10-7] $156

1229001 Droperidol (250 mg) I0C029 H-1 (01/05)

H (04/99)

[548-73-2] $156

1230000 Dyclonine Hydrochloride (200 mg) G [536-43-6] $156

1231003 Dydrogesterone (200 mg) I0B114 H (01/04) [152-62-5] $156

1231502 Dyphylline (200 mg) G-2 G-1 (11/02) [479-18-5] $156

1231728 Powdered Echinacea Purpurea Extract (1 g) F0D018 [90028-20-9] $520

1231706 Powdered Echinacea Angustifolia Extract (1 g) F0D019 [84696-11-7] $520

1231808 Econazole Nitrate (200 mg) G [68797-31-9] $156

1232006 Edetate Calcium Disodium (200 mg) H0B272 G-3 (11/04)

G-2 (11/99)

[23411-34-9] $156

1233009 Edetate Disodium (200 mg) H G-2 (04/02) [6381-92-6] $156

1233508 Edetic Acid (200 mg) F-1 [60-00-4] $156

1234001 Edrophonium Chloride (200 mg) H G (08/99) [116-38-1] $156

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 [84696-12-5] $520

1234806 Emedastine Difumarate (100 mg) F0C059 [87233-62-3] $156

1235004 Emetine Hydrochloride (300 mg) H0B201 G (05/03) [316-42-7] $156

1235274 Enalaprilat (300 mg) J0C268 I (11/04)

H (03/01)

G (08/99)

[84680-54-6] $124

1235300 Enalapril Maleate (200 mg) J I (06/01) [76095-16-4] $156

1235503 Endotoxin (10,000 USP Endotoxin Units) G2B274 G-1 (12/03)

G (06/99)

n/f $156

1235809 Enflurane (1 mL) G-1 G (02/01) [13838-16-9] $156

1236007 Ephedrine Sulfate (200 mg) (List Chemical) H-2 H-1 (11/02) [134-72-5] $156

1236506 4-Epianhydrotetracycline Hydrochloride (50 mg) J0C041 I-1 (12/03)

I (06/00)

[4465-65-0] $487

1236801 Epilactose (200 mg) G F-1 (06/00) [103302-12-1] $487

1237000 Epinephrine Bitartrate (200 mg) O [51-42-3] $156

1237509 Epitetracycline Hydrochloride (200 mg) F [23313-80-6] $487
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1238002 Equilin (25 mg) I1B290 I (11/04)

H-1 (05/00)

[474-86-2] $208

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vi-

tamin D2)

P0B275 O (02/04)

N (12/99)

[50-14-6] $168

1239504 Ergoloid Mesylates (300 mg) I H-1 (01/00) [8067-24-1] $156

1240004 Ergonovine Maleate (100 mg) (List Chemical) N M-1 (07/02) [129-51-1] $156

1241007 Ergosterol (50 mg) H [57-87-4] $156

1241506 Ergotamine Tartrate (150 mg) (List Chemical) I0B174 H (01/04) [379-79-3] $156

1241550 Ergotaminine (100 mg) (List Chemical) G0B177 F-1 (06/04) [639-81-6] $156

1242000 Erythromycin (250 mg) M L (08/99) [114-07-8] $156

1242010 Erythromycin B (150 mg) G1C080 G (11/04)

F-1 (09/01)

F (05/01)

[527-75-3] $156

1242021 Erythromycin C (50 mg) F-3 F-2 (01/03)

F-1 (02/02)

F (02/99)

n/f $156

1242032 Erythromycin Related Compound N (50 mg) (N-

Demethylerythromycin A)

F2A023 F-1 (06/04)

F (09/99)

n/f $156

1243002 Erythromycin Estolate (200 mg) H G (01/03) [3521-62-8] $156

1245008 Erythromycin Ethylsuccinate (200 mg) H G-1 (06/01) [1264-62-6] $156

1246000 Erythromycin Gluceptate (200 mg) H G (07/03) [23067-13-2] $156

1247003 Erythromycin Lactobionate (200 mg) H-1 H (01/02) [3847-29-8] $156

1248006 Erythromycin Stearate (200 mg) H0B187 G-1 (05/03) [643-22-1] $156

1249009 Erythrosine Sodium (100 mg) F [49746-10-3] $156

1250008 Estradiol (500 mg) K1B007 K (04/03) [50-28-2] $156

1251000 Estradiol Benzoate (250 mg) (AS) G-1 [50-50-0] $156

1252003 Estradiol Cypionate (200 mg) G-1 G (02/00) [313-06-4] $156

1254009 Estradiol Valerate (100 mg) L K (05/02) [979-32-8] $156

1254508 Estriol (100 mg) J I-1 (06/01) [50-27-1] $156

1255001 Estrone (200 mg) K1B099 K (07/03)

J-1 (07/00)

[53-16-7] $156

1255500 Estropipate (500 mg) J0B262 I (12/03)

H (09/01)

[7280-37-7] $156

1256004 Ethacrynic Acid (200 mg) F [58-54-8] $156

1257007 Ethambutol Hydrochloride (200 mg) H G (08/02) [1070-11-7] $156

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 [113-18-8] $207

1260001 Ethinyl Estradiol (150 mg) Q0C162 P1B193 (11/04)

P0B052 (01/04)

P (03/03)

O (08/99)

[57-63-6] $156

1260012 Ethinyl Estradiol Related Compound A (20 mg)

(6-Keto-ethinyl estradiol)

F0B252 n/f $487

1261004 Ethionamide (200 mg) H0B148 G (03/03) [536-33-4] $156

1262801 Ethopabate (125 mg) F [59-06-3] $156

1262823 Ethopabate Related Compound A (25 mg)

(Methyl-4-acetamido-2-hydroxybenzoate)

F n/f $487

1263000 Ethopropazine Hydrochloride (300 mg) G [1094-08-2] $156

1264002 Ethosuximide (125 mg) H G-2 (11/01)

G-1 (05/99)

[77-67-8] $124

1264501 Ethotoin (200 mg) F [86-35-1] $156

1265005 Ethoxzolamide (200 mg) F [452-35-7] $156
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1265504 Ethylcellulose (1 g) H-1 H (06/99) [9004-57-3] $156

1266008 Ethyl Maltol (1 g) (FCC) H [4940-11-8] $156

1266507 Ethylnorepinephrine Hydrochloride (200 mg) F [3198-07-0] $156

1267000 Ethylparaben (200 mg) I0A016 H (01/04) [120-47-8] $156

1267500 Ethyl Vanillin (200 mg) F2B134 F-1 (04/04) [121-32-4] $156

1268003 Ethynodiol Diacetate (200 mg) I0A033 H-1 (01/03)

H (04/01)

[297-76-7] $156

1268502 Etidronate Disodium (200 mg) G F-2 (02/03) [7414-83-7] $156

1268604 Etidronic Acid Monohydrate (1 g) G F-1 (05/99) [2809-21-4] $156

1268706 Etodolac (400 mg) G F (10/01) [41340-25-4] $156

1268728 Etodolac Related Compound A (25 mg) ((+/-)-8-

ethyl-1-methyl-1,3,4,9-tetrahydropyrano [3,4-b]-

indole-1-acetic acid)

F-1 F (05/02) [109518-50-5] $208

1268808 Etoposide (300 mg) H0C315 G (11/04) [33419-42-0] $124

1268852 Etoposide Resolution Mixture (30 mg) F0B209 [33419-42-0] $208

1269200 Famotidine (125 mg) H-1 H (11/02)

G (03/99)

[76824-35-6] $124

1269389 Felodipine (200 mg) G0D065 0.999 mg/mg (ai) 2 F-1 (04/05)

F (09/02)

[72509-76-3] $156

1269390 Felodipine Related Compound A (100 mg)

(ethyl methyl 4-(2,3-dichlorophenyl)-2,6-di-

methylpyridine-3,5-dicarboxylate)

F0B207 [96302-71-7] $487

1269403 Fenbendazole (100 mg) F [43210-67-9] $487

1269414 Fenbendazole Related Compound A (30 mg)

(Methyl (1H-benzimidazole-2-yl)carbamate)

F0D009 0.99 mg/mg (ai) 1 [10605-21-7] $487

1269425 Fenbendazole Related Compound B (30 mg)

(Methyl [5(6)-chlorobenzimidazole-2-yl]carba-

mate)

F0D008 0.99 mg/mg (ai) 1 n/f $487

1269458 Fenoldopam Mesylate (200 mg) F0C125 [67227-57-0] $156

1269469 Fenoldopam Related Compound A (20 mg) (1-

Methyl-3-benzazapine-7,8-diol, 6-chloro-2,3,4,5-

tetrahydro-1-(4-hydroxyphenyl)-, methanesulfo-

nate)

F0C124 n/f $487

1269470 Fenoldopam Related Compound B (20 mg)

(1H-3-Benzazapine-7,8-diol, 2,3,4,5-tetrahydro-

1-(4-hydroxyphenyl)-, methanesulfonate)

F0C126 n/f $487

1269505 Fenoprofen Calcium (500 mg) G-1 [53746-45-5] $156

1269550 Fenoprofen Sodium (500 mg) G F-1 (05/02) [66424-46-2] $156

1270005 Fentanyl Citrate CII (100 mg) K0C264 J2B227 (11/04)

J-1 (09/03)

J (05/02)

I (06/00)

[990-73-8] $207

1270402 Finasteride (200 mg) F [98319-26-7] $156

1270800 Flecainide Acetate (200 mg) F2A022 F-1 (02/05)

F (06/03)

[54143-56-5] $156

1270821 Flecainide Related Compound A (75 mg) (3-

[2 ,5 -b i s (2 ,2 ,2 - t r i fluo roe thoxy )pheny l ] -

1,5,6,7,8,8a-hexahydroimidazo-[1,5a]pyridine

Hydrochloride)

F n/f $487

1271008 Floxuridine (250 mg) F-2 F-1 (08/01) [50-91-9] $156

1272000 Flucytosine (200 mg) F [2022-85-7] $156

1272204 Fludarabine Phosphate (300 mg) F0C374 [75607-67-9] $156

1273003 Fludrocortisone Acetate (250 mg) H G (08/01) [514-36-3] $156
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1273808 Flumazenil (200 mg) F0C305 [78755-81-4] $780

1274006 Flumethasone Pivalate (200 mg) I H (01/02) [2002-29-1] $156

1274505 Flunisolide (200 mg) I H (01/01) [77326-96-6] $156

1274607 Flunixin Meglumine (300 mg) G F-1 (04/02)

F (09/99)

[42461-84-7] $156

1275009 Fluocinolone Acetonide (100 mg) J I (11/99) [67-73-2] $156

1276001 Fluocinonide (100 mg) I [356-12-7] $156

1277004 Fluorescein (200 mg) G0B171 F-1 (02/03) [2321-07-5] $156

1277252 Fluoride Dentifrice: Sodium Fluoride/Silica (4.5

oz)

J0C294 I (08/04)

H (04/99)

n/f $458

1277274 Fluoride Dentifrice: Sodium Fluoride/Sodium

Bicarbonate Powder (4 oz)

F n/f $487

1277300 Fluoride Dentifrice: Sodium Monofluoropho-

sphate-Calcium Carbonate (4.6 oz)

G n/f $487

1277354 Fluoride Dentifrice: Sodium Monofluoropho-

sphate/Dicalcium Phosphate (4.6 oz)

G n/f $487

1277401 Fluoride Dentifrice: Sodium Monofluoropho-

sphate (1000 ppm)/Silica (5.25 oz)

G-1 G (08/99) n/f $487

1277423 Fluoride Dentifrice: Sodium Monofluoropho-

sphate (1500 ppm)/Silica (5.25 oz)

F-1 F (07/99) n/f $487

1277456 Fluoride Dentifrice: Stannous Fluoride-Silica (4

oz)

H0B105 G (11/02) n/f $487

1278007 Fluorometholone (200 mg) I0B184 H-1 (11/02) [426-13-1] $156

1278109 Fluorometholone Acetate (200 mg) F [3801-06-7] $156

1278302 Fluoroquinolonic Acid (50 mg) H0C140 G (01/05)

F-1 (12/99)

[86393-33-1] $487

1279000 Fluorouracil (250 mg) H-1 H (01/02) [51-21-8] $156

1279804 Fluoxetine Hydrochloride (200 mg) F2C132 F-1 (02/05)

F (11/99)

[59333-67-4] $156

1279815 Fluoxetine Related Compound A (15 mg) (N-

methyl-3-phenyl-3-[(alpha,alpha,alpha-(trifluoro-

m-tolyl)oxy]propylamine Hydrochloride)

H0C131 G (06/04)

F-1 (05/01)

F (06/00)

n/f $487

1279826 Fluoxetine Related Compound B (5 mL of a

0.01N HCl solution, approx. 2 mg/mL) (N-

methyl-3-phenylpropylamine)

F3C085 F-2 (06/04)

F-1 (09/02)

F (09/00)

[23580-89-4] $156

1279837 Fluoxetine Related Compound C (15 mg) (N-

Methyl-N-[3-phenyl-3-(4-trifluoromethyl-phe-

noxy)-propyl]-succinamic acid)

F0C352 n/f $487

1280009 Fluoxymesterone CIII (200 mg) G-2 G-1 (04/00) [76-43-7] $207

1280803 Fluphenazine Decanoate Dihydrochloride

(500 mg)

G F-1 (10/01) n/f $159

1281001 Fluphenazine Enanthate Dihydrochloride

(125 mg)

H G (02/99) [3105-68-8] $124

1282004 Fluphenazine Hydrochloride (125 mg) H [146-56-5] $124

1284000 Flurandrenolide (100 mg) I0B245 H (09/03) [1524-88-5] $156

1285002 Flurazepam Hydrochloride CIV (200 mg) J0C365 0.996 mg/mg (ai) I (09/03) [1172-18-5] $207

1285308 Flurazepam Related Compound C (50 mg) (5-

chloro-2-(2-diethylaminoethyl(amino)-2’-fluoro-

benzophenone Hydrochloride)

H-1 n/f $487

1285603 Flurazepam Related Compound F (50 mg) (7-

chloro-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-

benzodiazepin-2-one)

I0C092 H (01/04) [2886-65-9] $487
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1285750 Flurbiprofen (200 mg) G [5104-49-4] $156

1285760 Flurbiprofen Related Compound A (100 mg) (2-

(4-Biphenylyl)propionic Acid)

H G (03/01) n/f $487

1285807 Flurbiprofen Sodium (200 mg) F [56767-76-1] $156

1285851 Flutamide (200 mg) H0B278 G (11/04)

F-1 (06/00)

[13311-84-7] $156

1285862 o-Flutamide (50 mg) F-1 F (01/00) n/f $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P O (07/00) [59-30-3] $156

1286027 Folic Acid Related Compound A (50 mg) (Cal-

cium Formyltetrahydrofolate)

I0B176 H-1 (04/04)

H (01/00)

[1492-18-8] $156

1286060 Formononetin (50 mg) F0C196 [485-72-3] $520

1286209 4-Formylbenzenesulfonamide (50 mg) F n/f $487

1286300 10-Formylfolic Acid (25 mg) F2B226 F-1 (01/04) [134-05-4] $156

1286366 Fosphenytoin Sodium (250 mg) F0C156 [92134-98-0] $156

1286504 Fructose (125 mg) I-2 I-1 (11/02)

I (08/99)

[57-48-7] $124

1286708 Fumaric Acid (200 mg) G-1 G (04/02) [110-17-8] $156

1286800 Furazolidone (200 mg) G-2 G-1 (01/01) [67-45-8] $156

1287008 Furosemide (125 mg) J1B131 J (10/03) [54-31-9] $124

1287020 Furosemide Related Compound A (50 mg) (2-

Chloro-4-N-furfurylamino-5-sulfamoylbenzoic

Acid)

J I (08/02) n/f $487

1287030 Furosemide Related Compound B (100 mg) (4-

Chloro-5-sulfamoylanthranilic Acid)

I0C248 H (08/04)

G-3 (03/01)

[3086-91-7] $487

1287303 Gabapentin (250 mg) F [60142-96-3] $156

1287325 Gabapentin Related Compound A (100 mg)

(3,3-pentamethylene-5-butyrolactam)

F [64744-50-9] $487

1287507 Gadodiamide (500 mg) F [131410-48-5] $156

1287518 Gadodiamide Related Compound A (50 mg)

(gadolinium sodium diethylenetriamine pentaa-

cetic acid monomethylamide)

F n/f $487

1287529 Gadodiamide Related Compound B (50 mg)

(gadolinium disodium diethylenetriamine pen-

taacetic acid)

F n/f $487

1287609 Gadopentetate Monomeglumine (500 mg) F [92923-57-4] $156

1287631 Gadoteridol (500 mg) F [120066-54-8] $156

1287642 Gadoteridol Related Compound A (50 mg) (10-

(2-hydroxypropyl)-1,4,7,10-tetraazacyclodode-

cane-1,4,7-triacetic acid)

F0A002 [120041-08-9] $487

1287653 Gadoteridol Related Compound B (50 mg)

(1,4,7,10-Tetraazacyclododecane-1,4,7-triacetic

acid, monogadolinium salt)

F0B198 [112188-16-6] $487

1287664 Gadoteridol Related Compound C (50 mg)

(1,4,7,10-Tetraaza-11-oxo-bicyclo[8.2.2]tetrade-

cane-4,7-diacetic acid)

F0B199 [220182-19-4] $487

1287675 Gadoversetamide (200 mg) F0C172 [131069-91-5] $156

1287686 Gadoversetamide Related Compound A

(200 mg) (Hydrogen[8,11,14-tris(carboxy-

methyl)-6-oxo-2-oxa-5,8,11,14-tetraazahexade-

can-16-oato(4-)]gadolinium)

F0C173 n/f $487

1287700 Galactose (200 mg) F-4 F-3 (05/01) [59-23-4] $487

1288000 Gallamine Triethiodide (200 mg) F [65-29-2] $156

1288306 Ganciclovir (200 mg) F0C287 [82410-32-0] $364
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1288317 Ganciclovir Related Compound A (15 mg)

((RS)-2-Amino-9-(2,3-dihydroxy-propoxy-

methyl)-1,9-dihydro-purin-6-one)

F0C288 n/f $624

1288500 Gemfibrozil (200 mg) H [25812-30-0] $156

1288510 Gemfibrozil Related Compound A (20 mg) (2,2-

dimethyl-5-[2,5-dimethyl-4-propene-1-yl)phe-

noxy]valeric acid)

F0C101 n/f $487

1289003 Gentamicin Sulfate (200 mg) L0C279 667 ug/mg (dr) K (12/04)

J-1 (04/00)

[1405-41-0] $156

1290002 Gentian Violet (650 mg) F [548-62-9] $156

1291005 Gibberellic Acid (200 mg) (FCC) G F (04/01) [77-06-5] $156

1291504 Powdered Ginger (500 mg) F n/f $156

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 [50647-08-0] $520

1292008 Gitoxin (50 mg) G F-3 (07/00) [4562-36-1] $487

1292507 Glipizide (125 mg) G1C174 G (07/04) [29094-61-9] $124

1292609 Glipizide Related Compound A (25 mg) (N-{2-

[(4-aminosulfonyl)phenyl]ethyl}-5-methyl-pyrazi-

necarboxamide)

G-1 G (04/99) n/f $487

1294003 Glucagon (25 mg, 0.95 U/mg) H (01/05) [16941-32-5] $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 [66-84-2] $156

1294976 Glutamic Acid (200 mg) F0C069 [56-86-0] $156

1294808 Glutamine (100 mg) F0B244 [56-85-9] $156

1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F n/f $675

1295006 Glutethimide CII (500 mg) F [77-21-4] $207

1295505 Glyburide (200 mg) G F-2 (11/02) [10238-21-8] $156

1295607 Glycerin (2 mL) H0C073 G1A001 (04/04)

G (12/02)

F (04/99)

[56-81-5] $156

1295709 Glyceryl Behenate (200 mg) F3B113 F-2 (03/03) [18641-57-1] $156

1295800 Glycine (200 mg) F-3 F-2 (02/00) [56-40-6] $156

1296009 Glycopyrrolate (200 mg) H0B304 G (05/04) [596-51-0] $156

1295888 Glycyrrhizic Acid (25 mg) F0C006 [1405-86-3] $487

1297001 Human Chorionic Gonadotropin (1 vial, 5,760

USP Units per package)

H G (07/00) [9002-61-3] $156

1298004 Gramicidin (200 mg) I H-1 (07/02) [1405-97-6] $156

1299007 Griseofulvin (200 mg) I H-1 (09/02) [126-07-8] $156

1299200 Griseofulvin Permeability Diameter (2 g) J0C380 I0C138 (10/04)

H (08/03)

[126-07-8] $156

1300004 Guaiacol (1 g) K J (04/00) [90-05-1] $156

1301007 Guaifenesin (200 mg) I H (09/02) [93-14-1] $156

1301404 Guanabenz Acetate (200 mg) G F-1 (06/00) [23256-50-0] $156

1301608 Guanadrel Sulfate (200 mg) F-1 [22195-34-2] $156

1301801 Guanethidine Monosulfate (200 mg) F [645-43-2] $156

1302000 Guanethidine Sulfate (500 mg) G-1 [60-02-6] $156

1302101 Guanfacine Hydrochloride (125 mg) G0B123 F-1 (02/03)

F (11/99)

[29110-48-3] $124

1302305 Halazepam CIV (200 mg) (AS) F1C224 F (12/04) [23092-17-3] $207

1302509 Halcinonide (300 mg) F [3093-35-4] $156

1303002 Haloperidol (200 mg) I H-1 (05/02) [52-86-8] $156
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1303013 Haloperidol Related Compound A (15 mg) (4,4-

Bis[(4-p-chlorophenyl)-4-hydroxy-piperidino]-bu-

tyrophenone)

K0C362 J (12/04) [67987-08-0] $487

1303308 Haloprogin (200 mg) F [777-11-7] $156

1303501 Halothane (1 mL) F-1 (03/05) [151-67-7] $156

1304005 Heparin Sodium (10 x 1 mL) K-5 K-4 (08/03)

K-3 (02/99)

[9041-08-1] $156

1305008 Hexachlorophene (500 mg) I H-2 (01/01) [70-30-4] $156

1305507 2E, 4E-Hexadienoic Acid Isobutylamide (25 mg) F0C353 1.00 mg/mg (ai) [82240-09-3] $540

1307003 Hexobarbital CIII (500 mg) F [56-29-1] $207

1308006 Hexylcaine Hydrochloride (1 g) F-1 [532-76-3] $156

1308200 Hexylene Glycol (125 mg) G F-2 (04/02)

F-1 (04/99)

[107-41-5] $156

1308307 Hexylresorcinol (200 mg) F [136-77-6] $156

1308505 L-Histidine (200 mg) G0A018 F-2 (01/03)

F-1 (04/00)

[71-00-1] $156

1309009 Histamine Dihydrochloride (250 mg) M0C280 L (07/04) [56-92-8] $156

1310008 Homatropine Hydrobromide (200 mg) H2C049 H-1(02/05)

H (08/02)

[51-56-9] $156

1311000 Homatropine Methylbromide (250 mg) J I-1 (06/01)

H-1 (10/01)

[80-49-9] $156

1311306 Homopolymer Polypropylene (3 Strips) F0C096 1 [9003-07-0] $156

1311408 Homosalate (500 mg/ampule) F0B102 (04/05) [118-56-9] $156

1312003 Hyaluronidase (500 mg) H [9001-54-1] $156

1313006 Hydralazine Hydrochloride (200 mg) K J-1 (09/02) [304-20-1] $156

1314009 Hydrochlorothiazide (200 mg) I H (05/02) [58-93-5] $156

1315001 Hydrocodone Bitartrate CII (250 mg) K0C217 J0A026 (01/05)

I-1 (12/02)

I (07/02)

H-2 (11/99)

[34195-34-1] $207

1315012 Hydrocodone Bitartrate Related Compound A

CII (70 mg) (Morphinan-6-one, 4-hydroxy-3-

methoxy-17-methyl)

F0C214 [847-86-9] $513

1316004 Hydrocortisone (200 mg) M1C110 M (10/04)

L (09/00)

[50-23-7] $156

1317007 Hydrocortisone Acetate (200 mg) K J (10/99) [50-03-3] $156

1317302 Hydrocortisone Butyrate (200 mg) H [13609-67-1] $156

1318000 Hydrocortisone Cypionate (200 mg) F [508-99-6] $156

1319002 Hydrocortisone Hemisuccinate (200 mg) H G-3 (03/02)

G-2 (08/99)

[83784-20-7] $156

1320001 Hydrocortisone Phosphate Triethylamine

(200 mg)

F-1 n/f $156

1321004 Hydrocortisone Valerate (200 mg) F-1 F (07/02) [57524-89-7] $156

1322007 Hydroflumethiazide (200 mg) F-2 [135-09-1] $156

1323000 Hydromorphone Hydrochloride CII (50 mg) J0C372 I (01/05)

H-2 (03/01)

[71-68-1] $207

1324002 Hydroquinone (500 mg) H0C249 G-1 (10/04)

G (11/01)

F-4 (02/99)

[123-31-9] $156

1325005 Hydroxyamphetamine Hydrobromide (200 mg) G F (06/01) [306-21-8] $156

1327000 Hydroxychloroquine Sulfate (200 mg) J0B297 I (05/04) [747-36-4] $156

1329006 Hydroxyprogesterone Caproate (200 mg) H [630-56-8] $156
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1329709 Hydroxypropyl Betadex (200 mg) F0B295 [128446-35-5] $156

1329800 Hydroxypropyl Cellulose (200 mg) F-1 [9004-64-2] $156

1332000 Hydroxyurea (200 mg) H G (01/00) [127-07-1] $156

1333003 Hydroxyzine Hydrochloride (500 mg) H [2192-20-3] $156

1333058 Hydroxyzine Related Compound A (25 mg) (p-

Chlorobenzhydrylpiperazine)

H [303-26-4] $208

1334006 Hydroxyzine Pamoate (500 mg) H0C016 G-1 (07/03) [10246-75-0] $156

1335009 Hyoscyamine Sulfate (125 mg) H0C193 G2A007 (09/04)

G-1 (08/02)

G (10/99)

[6835-16-1] $124

1335202 Hyperoside (50 mg) F [482-36-0] $855

1330005 Hypromellose (250 mg) (Hydroxypropyl Methyl-

cellulose)

H0C387 G-1 (11/04)

G (02/02)

[9004-65-3] $156

1335304 Hypromellose Phthalate (100 mg) F-1 F (12/00) [9050-31-1] $156

1335508 Ibuprofen (750 mg) J I (06/02) [15687-27-1] $156

1335701 Idarubicin Hydrochloride (50 mg) H0C061 G (11/03)

F (06/00)

[57852-57-0] $479

1336001 Idoxuridine (250 mg) H1B230 H (07/04) [54-42-2] $156

1336205 Ifosfamide (500 mg) G F-1 (11/00)

F (02/99)

[3778-73-2] $156

1336500 Imidazole (200 mg) G1B132 G (01/04) [288-32-4] $487

1336806 Imidurea (200 mg) H G (10/99) [39236-46-9] $156

1337004 Iminodibenzyl (25 mg) I0C253 H (11/04) [494-19-9] $487

1337809 Imipenem Monohydrate (100 mg) G1C296 930 ug/mg (ai) G (01/05)

F (01/01)

[74431-23-5] $156

1338007 Imipramine Hydrochloride (200 mg) I H (09/01) [113-52-0] $156

1338801 Indapamide (250 mg) H G (07/02) [26807-65-8] $156

1339000 Indigotindisulfonate Sodium (500 mg) H1B153 H (06/03) [860-22-0] $156

1340009 Indocyanine Green (200 mg) I0B045 H (09/01) [3599-32-4] $156

1341001 Indomethacin (200 mg) J0B165 I (01/04)

H (05/99)

[53-86-1] $156

1342004 Insulin (100 mg) H [9004-10-8] $156

1342106 Insulin Human (100 mg) H1A031 H (11/02)

G (04/00)

[11061-68-0] $156

1342208 Insulin (Beef) (100 mg) F [11070-73-8] $156

1342300 Insulin (Pork) (100 mg) F [12584-58-6] $156

1342503 Iocetamic Acid (200 mg) F [16034-77-8] $156

1343007 Iodipamide (200 mg) G [606-17-7] $156

1343517 Iodixanol (200 mg) F0B240 [92339-11-2] $156

1343540 Iodixanol Related Compound C (25 mg) (5-

Acetyl[3-[[3,5-bis[[2,3-dihydroxypropyl)amino]-

carbonyl]-2,4,6-triiodophenyl]amino]-2-hydroxy-

propyl]amino]-N,N’-bis-(2,3-dihydroxypropyl)-

2,4,6-triiodo-1,3-benzenedicarboxamide)

F0B236 n/f $487

1343550 Iodixanol Related Compound D (50 mg) (5-

[Acetyl(2-hydroxy-3-methylpropyl)amino]-N,N’-

bis(2,3-dihydroxypropyl)2,4,6-triiodo-1,3-benze-

nedicarboxamide)

F0B231 [89797-00-2] $487
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1343561 Iodixanol Related Compound E (25 mg) (5-[[3-

[[3-[[(2,3-Dihydoxypropyl)amino]carbonyl]-5-

[[amino]carbonyl]-2,4,6-triiodophenyl](acetylimi-

no)]-2-hydroxypropyl]-(acetylimino)]-N,N’-

bis(2,3-dihydoxypropyl)-2,4,6-triiodo-1,3-benze-

nedicarboxamide)

F0B229 n/f $487

1344305 o-Iodohippuric Acid (100 mg) F [147-58-0] $156

1344509 Iodoquinol (100 mg) H G (07/02) [83-73-8] $156

1344600 Iohexol (100 mg) F-1 F (01/99) [66108-95-0] $124

1344622 Iohexol Related Compound A (100 mg) (5-

(acetylamino)-N,N’-bis(2,3-dihydroxypropyl)-

2,4,6-triiodo-1,3-benzenedicarboxamide)

F-1 F (10/01) n/f $487

1344644 Iohexol Related Compound B (50 mg) (5-

amino-N,N’-bis(2,3-dihydroxypropyl)-2,4,6-triio-

do-1,3-benzenedicarboxamide)

F-1 F (01/04) [76801-93-9] $487

1344666 Iohexol Related Compound C (100 mg) (N,N’-

bis(2,3-dihydroxypropyl)-5-nitro-1,3-benzenedi-

carboxamide)

F-1 F (09/03) n/f $156

1344702 Iopamidol (200 mg) G [60166-93-0] $156

1344724 Iopamidol Related Compound A (50 mg) (N,N’-

Bis-(1,3-dihydroxy-2-propyl)-5-amino-2,4,6-triio-

doiso-phthalamide)

G [60166-98-5] $487

1344735 Iopamidol Related Compound B (100 mg) (5-

Glycolamido-N,N’-bis[2-hydroxy-1-(hydroxy-

methyl)ethyl]-2,4,6-triiodoisophthalamide)

F n/f $487

1344804 Iopromide (400 mg) F [73334-07-3] $156

1344826 Iopromide Related Compound A (50 mg) (5-

Amino-N,N’-bis(2,3-dihydroxypropyl)-2,4,6-triio-

do-N-methyl-1,3-benzenedicarboxamide)

F n/f $487

1344837 Iopromide Related Compound B (50 mg) (5-

(Acetylamino)-N,N’-bis(2,3-dihydroxypropyl)-

2,4,6-triiodo-N-methyl-1,3-benzenedicarboxa-

mide)

F n/f $487

1345002 Iothalamic Acid (200 mg) G [2276-90-6] $156

1345104 Ioversol (200 mg) F [87771-40-2] $156

1345115 Ioversol Related Compound A (50 mg) (5-

Amino-N,N’-bis(2,3-dihydroxypropyl)-2,4,6-triio-

doisophthalamide)

F [76801-93-9] $487

1345126 Ioversol Related Compound B (50 mg) (N,N’-

bis(2,3-dihydroxypropyl)-5-[(N-(2-hydroxyethyl)-

carbonyl)methoxy]-2,4,6-triiodoisophthalamide)

F n/f $487

1345159 Ioxaglic Acid (100 mg) F [59017-64-0] $156

1345206 Ioxilan (400 mg) F [107793-72-6] $156

1345228 Ioxilan Related Compound A (100 mg) (5-

amino-2,4,6-triiodo-3 N-(2-hydroxyethyl)carba-

moyl benzoic acid)

F [22871-58-5] $487

1346005 Ipodate Calcium (200 mg) F [1151-11-7] $156

1347008 Ipodate Sodium (200 mg) F-1 [1221-56-3] $156

1347755 Isoamyl Methoxycinnamate (750 mg/ampule) F0B017 [71617-10-2] $156

1348000 Isocarboxazid (200 mg) F-1 [59-63-2] $156

1348500 Isoetharine Hydrochloride (250 mg) F-2 [2576-92-3] $156

1348907 Isoflupredone Acetate (200 mg) F0C109 [338-98-7] $156

1349003 Isoflurane (1 mL) H1C199 H (12/04) [26675-46-7] $156
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1349014 Isoflurane Related Compound A (0.1 mL) (1-

Chloro-2,2,2-trifluoroethyl chlorodifluoromethyl

ether)

F0C232 n/f $487

1349025 Isoflurane Related Compound B (0.1 mL) (2,2,2-

Trifluoroethyldifluoromethyl ether)

F0C233 n/f $487

1349502 L-Isoleucine (200 mg) F-2 F-1 (09/02) [73-32-5] $156

1349604 Isomalathion (50 mg) F1B107 F (01/03) [3344-12-5] $487

1349659 Isometheptene Mucate (200 mg) F [7492-31-1] $156

1349706 Isoniazid (200 mg) H [54-85-3] $156

1350002 Isopropamide Iodide (200 mg) F-2 [71-81-8] $156

1350400 Isopropyl Myristate (500 mg) I1C183 I (01/05) [110-27-0] $156

1350603 Isopropyl Palmitate (500 mg) I H (10/99) [142-91-6] $156

1351005 Isoproterenol Hydrochloride (125 mg) K [51-30-9] $124

1352008 Isosorbide (75% solution, 1 g) I H-2 (10/00) [652-67-5] $156

1353000 Diluted Isosorbide Dinitrate (500 mg of 25%

mixture with mannitol)

I-1 I (10/99) [87-33-2] $156

1353500 Isotretinoin (200 mg) I H (10/00) [4759-48-2] $156

1354003 Isoxsuprine Hydrochloride (200 mg) F-3 [579-56-6] $156

1354207 Isradipine (200 mg) G0B054 F (05/03) [75695-93-1] $156

1354218 Isradipine Related Compound A (25 mg) (Iso-

propyl methyl 4-(4-benzofurazanyl)-2,6-di-

methyl-3,5-pyridinedicarboxylate)

F n/f $487

1354309 Ivermectin (200 mg) F0B196 [70288-86-7] $156

1355006 Kanamycin Sulfate (200 mg) J I (06/99) [25389-94-0] $156

1355709 Powdered Kava Extract (1 g) F0C161 n/f $260

1355753 Kawain (200 mg) F0C160 [500-64-1] $208

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 G-1 (07/00) [1867-66-9] $207

1356020 Ketamine Related Compound A (50 mg) (1-[(2-

Chlorophenyl)(methylimino)methyl]cylcopenta-

nol)

F0C118 [6740-87-0] $487

1356508 Ketoconazole (200 mg) G4B179 G-3 (01/04)

G-2 (06/01)

G-1 (01/99)

[65277-42-1] $156

1356632 Ketoprofen (200 mg) H0B216 G (07/04)

F-2 (05/99)

[22071-15-4] $156

1356643 Ketoprofen Related Compound A (25 mg) (al-

pha-Methyl-3-(4-methylbenzoyl) benzeneacetic

acid)

G [107257-20-5] $487

1356665 Ketorolac Tromethamine (200 mg) G F-2 (04/99) [74103-07-4] $156

1356654 Labetalol Hydrochloride (200 mg) G F-2 (01/02)

F-1 (03/01)

[32780-64-6] $156

1356676 Anhydrous Lactose (100 mg) G1C004 G (12/04)

F (06/01)

[63-42-3] $156

1356687 Lactitol (500 mg) F0B005 [81025-04-9] $156

1356701 Lactose Monohydrate (500 mg) G-1 G (08/02) [5989-81-1] $156

1356803 Lactulose (1 g) H G-1 (08/00) [4618-18-2] $156

1356836 Lamivudine (200 mg) F0C361 [134678-17-4] $156

1356847 Lamivudine Resolution Mixture A (10 mg) F0D024 1 [134678-17-4] $487

1356880 Lanolin (20 g) F [8006-54-0] $156

1356905 Lanolin Alcohols (5 g) F [8027-33-6] $156

1356916 Lansoprazole (200 mg) F0B310 [103577-45-3] $156
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1356927 Lansoprazole Related Compound A (25 mg) (2-

[[[3-methyl-4-(2,2,2-triflouroethoxy)-2-pyridyl]-

methyl]sulfonyl]benzimidazole)

F0B311 n/f $487

1356971 Letrozole (200 mg) F0B170 [112809-51-5] $156

1356982 Letrozole Related Compound A (15 mg) (4,4’-

(1H-1,3,4-triazol-1-ylmethylene)dibenzonitrile)

F0B168 n/f $487

1357001 L-Leucine (200 mg) H0B237 G-1 (04/04)

G (08/00)

[61-90-5] $156

1358004 Leucovorin Calcium (500 mg) J2B219 J-1 (07/04)

J (05/02)

[1492-18-8] $160

1358503 Leuprolide Acetate (200 mg) F0C430 0.907 mg/mg (an,fb) 1 [74381-53-6] $1,525

1359007 Levallorphan Tartrate (200 mg) DISCONTIN-
UED

G-1 (09/04)

G (11/02)

[71-82-9] $156

1359302 Levamisole Hydrochloride (125 mg) F2C122 F-1 (05/04) [16595-80-5] $124

1359506 Levmetamfetamine CII (75 mg) F [33817-09-3] $207

1359801 Levobunolol Hydrochloride (200 mg) G [27912-14-7] $156

1359903 Levocarnitine (400 mg) G0B197 F-2 (06/03)

F-1 (12/00)

[541-15-1] $156

1359925 Levocarnitine Related Compound A (100 mg)

(3-carboxy-N,N,N-trimethyl-2-propen-1-aminium

chloride)

F-1 F (08/01) [6538-82-5] $208

1361009 Levodopa (200 mg) I H (09/00) [59-92-7] $156

1361010 Levodopa Related Compound A (50 mg) (3-

(3,4,6-Trihydroxyphenyl)-alanine)

K J (01/03)

I (06/00)

[27244-64-0] $487

1420006 Levodopa Related Compound B (50 mg) (3-

Methoxytyrosine)

I0C300 H (07/04) $487

1362500 Levonordefrin (200 mg) F-1 [829-74-3] $156

1363004 Levopropoxyphene Napsylate (300 mg) G [55557-30-7] $156

1364007 Levorphanol Tartrate CII (500 mg) H G (03/01) [5985-38-6] $207

1365000 Levothyroxine (500 mg) K J (10/00) [51-48-9] $156

1366002 Lidocaine (250 mg) L [137-58-6] $156

1367005 Lincomycin Hydrochloride (200 mg) H2B130 H-1 (01/04) [7179-49-9] $156

1367504 Lindane (200 mg) F-2 [58-89-9] $156

1367708 Linoleoyl Polyoxylglycerides (100 mg) F0C283 1 n/f $156

1368008 Liothyronine (250 mg) L1C262 L (08/04)

K (08/01)

[6893-02-3] $156

1368609 Lisinopril (300 mg) I1C045 I (11/04)

H (09/01)

G (10/99)

[83915-83-7] $156

1369000 Lithium Carbonate (300 mg) G0B031 F-2 (01/03)

F-1 (01/01)

[554-13-2] $156

1370000 Loperamide Hydrochloride (200 mg) H0C202 G-2 (09/04)

G-1 (02/03)

[34552-83-5] $156

1370203 Loracarbef (200 mg) F [121961-22-6] $156

1370225 Loracarbef L-Isomer (25 mg) F n/f $156

1370270 Loratadine (200 mg) F0C414 [79794-75-5] $260

1370305 Lorazepam CIV (200 mg) I0C048 H0B023 (06/04) [846-49-1] $207

1370327 Lorazepam Related Compound A (25 mg) (7-

Chloro-5-(o-chlorophenyl)-1,3-dihydro-3-acet-

oxy-2H-1,4-benzodiazepin-2-one)

G F-1 (06/01) [2848-96-6] $487

1370338 Lorazepam Related Compound B (25 mg) (2-

Amino-2’,5-dichlorobenzophenone)

G F-2 (01/04) [2958-36-3] $487
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1370349 Lorazepam Related Compound C (25 mg) (6-

Chloro-4-(o-chlorophenyl)-2-quinazolinecarbox-

aldehyde)

H G (01/03)

F-3 (01/02)

n/f $487

1370350 Lorazepam Related Compound D (25 mg) (6-

Chloro-4-(o-chlorophenyl)-2-quinazolinecar-

boxylic Acid)

G0A014 F-2 (01/04) [54643-79-7] $487

1370360 Lorazepam Related Compound E (25 mg) (6-

Chloro-4-(o-chlorophenyl)-2-quinazoline Metha-

nol)

G F-3 (07/02)

F-2 (04/99)

n/f $487

1370600 Lovastatin (125 mg) H2C012 H1B067 (01/04)

H (08/03)

[75330-75-5] $124

1370611 Lovastatin Related Compound A (20 mg) (Bu-

tanoic acid, 2-methyl-,1,2,3,4,4a,7,8,8a-octahy-

dro-3,7-dimethyl-8-[2-(tetrahydro-4-hydroxy-6-

oxo-2H-pyran-2-yl)ethyl]-1-naphthalenyl ester,

[1S-[alpha(R*), 3alpha,7beta,8beta(2S*,4S*),

8alpha beta]]-)

G0C326 F0B235 (09/04) n/f $487

1370702 Loxapine Succinate (125 mg) G0B026 F-2 (06/03)

F-1 (07/01)

F (03/99)

[27833-64-3] $124

1370906 Lynestrenol (20 mg) F0B314 [52-76-6] $203

1371002 Lysergic Acid Diethylamide Tartrate CI (10 mg)

(AS) (LSD)

I [50-37-3] $207

1371501 L-Lysine Acetate (200 mg) F1C027 F (11/04) [57282-49-2] $156

1372005 L-Lysine Hydrochloride (200 mg) H G (07/00) [657-27-2] $156

1373008 Mafenide Acetate (200 mg) F [13009-99-9] $156

1374000 Magaldrate (200 mg) F-1 [74978-16-8] $156

1374306 Magnesium Salicylate (200 mg) F2B081 F-1 (01/04) [18917-95-8] $156

1374408 Malathion (500 mg) F-1 F (08/01) [121-75-5] $156

1374500 Maleic Acid (300 mg) G F-2 (12/00) [110-16-7] $487

1374601 Malic Acid (200 mg) G0B158 F-1 (04/03) [617-48-1] $156

1374907 Maltitol (200 mg) G F-1 (12/99) [585-88-6] $156

1375003 Maltol (4 g) (FCC) G F-1 (12/99) [118-71-8] $156

1375058 Mandelic Acid (500 mg) F [90-64-2] $156

1375105 Mannitol (200 mg) I0B212 H (03/04) [69-65-8] $156

1375207 Maprotiline Hydrochloride (200 mg) H G (07/02) [10347-81-6] $156

1375309 Mazindol CIV (350 mg) H G (02/03) [22232-71-9] $207

1375502 Mebendazole (200 mg) G1C195 G (11/04) [31431-39-7] $156

1375706 Mebrofenin (100 mg) F [78266-06-5] $156

1376006 Mecamylamine Hydrochloride (200 mg) F-2 [826-39-1] $156

1376505 Mechlorethamine Hydrochloride (100 mg) (FOR

U.S. SALE ONLY)

F-1 3 F (09/00) [55-86-7] $156

1377009 Meclizine Hydrochloride (500 mg) I-1 [31884-77-2] $156

1377508 Meclocycline Sulfosalicylate (300 mg) G [73816-42-9] $156

1377803 Meclofenamate Sodium (500 mg) H [6385-02-0] $156

1378001 Medroxyprogesterone Acetate (200 mg) H-2 H-1 (04/03) [71-58-9] $156

1378012 Medroxyprogesterone Acetate Related Com-

pound A (25 mg) (4,5-beta-Dihydromedroxypro-

gesterone acetate)

F0C427 1.00 mg/mg (ai) n/f $500

1379004 Medrysone (500 mg) F [2668-66-8] $156

1379605 Mefenamic Acid (200 mg) G0C025 F3A032 (08/04)

F-2 (01/03)

[61-68-7] $156
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1379106 Megestrol Acetate (500 mg) I H (05/00) [595-33-5] $156

1379300 Melphalan Hydrochloride (100 mg) (FOR U.S.

SALE ONLY)

H0B296 0.975 mg/mg (ai) 3 G (01/05) [3223-07-2] $156

1381006 Menadione (200 mg) (Vitamin K3) H-3 H-2 (02/00) [58-27-5] $156

1381709 Menthol (250 mg) I0B049 H (04/03) [2216-51-5] $156

1381742 Menthyl Anthranilate (500 mg/ampule) F0B103 [134-09-8] $156

1382009 Mepenzolate Bromide (200 mg) F [76-90-4] $156

1383001 Meperidine Hydrochloride CII (200 mg) I H-1 (12/99) [50-13-5] $207

1384004 Mephentermine Sulfate (250 mg) F-1 (04/05) [1212-72-2] $156

1385007 Mephenytoin (250 mg) G [50-12-4] $156

1386000 Mephobarbital CIV (250 mg) G F (01/01) [115-38-8] $207

1387002 Mepivacaine Hydrochloride (200 mg) H G-4 (02/99) [1722-62-9] $156

1388005 Meprednisone (200 mg) G [1247-42-3] $156

1389008 Meprobamate CIV (200 mg) G-1 G (03/02) [57-53-4] $207

1390007 Meprylcaine Hydrochloride (200 mg) F [956-03-6] $156

1391000 3-Mercapto-2-methylpropanoic Acid 1,2-Diphe-

nylethylamine Salt (75 mg)

G n/f $487

1392002 Mercaptopurine (500 mg) I2C263 I-1 (10/04)

I (07/02)

H (12/99)

[6112-76-1] $156

1392454 Meropenem (300 mg) F0C201 [119478-56-7] $182

1392705 Mesalamine (200 mg) G1B001 G (01/03)

F-1 (03/00)

[89-57-6] $156

1393005 Mesoridazine Besylate (250 mg) J0C117 I-1 (12/04) [32672-69-8] $156

1394008 Mestranol (200 mg) K0C065 J (07/04)

I-1 (09/99)

[72-33-3] $156

1395500 Metaproterenol Sulfate (200 mg) F-3 [5874-97-5] $156

1396003 Metaraminol Bitartrate (200 mg) F-3 [33402-03-8] $156

1396309 Metformin Hydrochloride (200 mg) F0C209 [1115-70-4] $182

1396310 Metformin Related Compound A (50 mg) (1-

Cyanoguanidine)

F0C210 [461-58-5] $487

1396400 Methacrylic Acid Copolymer Type A (200 mg) G0B140 F-2 (04/03) n/f $156

1396502 Methacrylic Acid Copolymer Type B (200 mg) G0B141 F-2 (04/03) n/f $156

1396604 Methacrylic Acid Copolymer Type C (100 mg) G1B088 G (08/03) n/f $124

1397006 Methacycline Hydrochloride (200 mg) H G (04/01) [3963-95-9] $156

1398009 Methadone Hydrochloride CII (200 mg) I0B163 H-1 (08/03) [1095-90-5] $207

1399001 Methamphetamine Hydrochloride CII (125 mg) I [51-57-0] $207

1401001 Methantheline Bromide (200 mg) F-1 [53-46-3] $156

1402004 Methapyrilene Fumarate (200 mg) F-1 [33032-12-1] $156

1404000 Methaqualone CI (500 mg) F-1 [72-44-6] $207

1405002 Metharbital CIII (200 mg) F-2 F-1 (07/99) [50-11-3] $207

1406005 Methazolamide (500 mg) H0B239 G-1 (05/04) [554-57-4] $156

1407008 Methdilazine (200 mg) F-1 [1982-37-2] $156

1408000 Methdilazine Hydrochloride (200 mg) G [1229-35-2] $156

1409003 Methenamine (500 mg) H0C047 G (05/04) [100-97-0] $156

1409502 Methenamine Hippurate (200 mg) F [5714-73-8] $156

1409604 Methenamine Mandelate (200 mg) G0C304 F-2 (01/05)

F-1 (11/00)

[587-23-5] $156

1410002 Methicillin Sodium (500 mg) J0C333 I1B186 (11/04)

I (03/03)

H (03/00)

[7246-14-2] $156
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1411005 Methimazole (200 mg) G F (02/01) [60-56-0] $156

1411504 L-Methionine (200 mg) G F-2 (11/99) [63-68-3] $156

1412008 Methocarbamol (200 mg) H2B029 H-1 (03/04) [532-03-6] $156

1413000 Methohexital CIV (500 mg) F-2 [18652-93-2] $207

1414003 Methotrexate (500 mg) I [59-05-2] $156

1415006 Methotrimeprazine (125 mg) F-2 F-1 (05/99) [60-99-1] $124

1416009 Methoxamine Hydrochloride (200 mg) F [61-16-5] $156

1417001 Methoxsalen (500 mg) H [298-81-7] $156

1418004 Methoxyflurane (1 mL) G [76-38-0] $156

1419007 Methoxyphenamine Hydrochloride (250 mg) F [5588-10-3] $156

1421009 Methscopolamine Bromide (200 mg) G1D004 0.999 mg/mg (dr) G (02/05) [155-41-9] $156

1422001 Methsuximide (500 mg) F-2 F-1 (08/99) [77-41-8] $156

1424007 Methyclothiazide (200 mg) G [135-07-9] $156

1424018 Methyclothiazide Related Compound A

(100 mg) (4-amino-6-chloro-N-3-methyl-m-ben-

zenedisulfonamide)

G F-2 (12/00) n/f $487

1424222 Methyl Benzylidene Camphor (200 mg) F0B118 [36861-47-9] $156

1424233 Methyl Caprate (300 mg) F [110-42-9] $156

1424244 Methyl Caproate (300 mg) F [106-70-7] $156

1424255 Methyl Caprylate (300 mg) F [111-11-5] $156

1424506 Methylcellulose (1 g) (AS) G0B222 F-2 (05/03) [9004-67-5] $156

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydro-

chloride CI (25 mg) (AS) (STP)

F [15589-00-1] $207

1426002 Methyldopa (500 mg) I [41372-08-1] $156

1427005 Methyldopate Hydrochloride (200 mg) G-2 [2508-79-4] $156

1428008 Methylene Blue (250 mg) G [7220-79-3] $156

1429000 Methylenedioxy-3,4-amphetamine Hydrochlor-

ide CI (25 mg) (AS) (MDA)

F-1 [6292-91-7] $207

1430000 Methylergonovine Maleate (50 mg) (List Che-
mical)

J I (05/02) [57432-61-8] $156

1430305 Methyl Laurate (500 mg) G0C356 0.998 mg/mg (ai) 2 F (03/05) [111-82-0] $156

1430327 Methyl Linoleate (5 x 50 mg) F [112-63-0] $156

1430349 Methyl Linolenate (5 x 50 mg) F [301-00-8] $156

1430509 3-O-Methylmethyldopa (50 mg) G-1 n/f $487

1431002 Methyl 5-methyl-3- isoxazolecarboxylate

(25 mg)

F-1 F (01/01) n/f $487

1431501 Methyl Myristate (300 mg) G0C357 0.998 mg/mg (ai) 2 F (03/05) [124-10-7] $156

1431556 Methyl Oleate (500 mg) G0C148 F (04/04) [112-62-9] $156

1431603 Methyl Palmitate (300 mg) F [112-39-0] $156

1431625 Methyl Palmitoleate (300 mg) F n/f $156

1432005 Methylparaben (125 mg) J-1 J (03/03)) [99-76-3] $124

1433008 Methylphenidate Hydrochloride CII (125 mg) I1C241 2 I (04/05)

H (05/01)

[298-59-9] $165

1434000 Methylphenidate Hydrochloride Erythro Isomer

CII (25 mg) DISCONTINUED; please order

1434011

9 J0B294 (04/05)

I0A006 (09/03)

H-1 (01/03)

H (06/01)

[298-59-9] $560

1434011 Methylphenidate Hydrochloride Erythro Isomer

Solution CII (0.5 mL)

F0C368 0.5 mg/mL (ai) n/f $560
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1434022 Methylphenidate Related Compound A (50 mg)

(alpha-Phenyl-2-piperidineacetic Acid Hydro-

chloride)

G F-2 (10/99) n/f $487

1435003 Methylprednisolone (200 mg) H [83-43-2] $156

1436006 Methylprednisolone Acetate (200 mg) G-2 G-1 (02/00) [53-36-1] $156

1437009 Methylprednisolone Hemisuccinate (200 mg) I0C146 H (07/04) [2921-57-5] $156

1437508 Methyl Stearate (300 mg) F [112-61-8] $156

1438001 Methyltestosterone CIII (200 mg) J I (11/01) [58-18-4] $207

1440003 Methysergide Maleate (200 mg) H [129-49-7] $156

1440808 Metoclopramide Hydrochloride (500 mg) G F-2 (06/99) [54143-57-6] $156

1441006 Metocurine Iodide (300 mg) G [7601-55-0] $156

1441200 Metolazone (200 mg) G0B246 F-1 (05/03) [17560-51-9] $156

1441287 Metoprolol Fumarate (200 mg) F [119637-66-0] $156

1441232 Metoprolol Related Compound A (20 mg) ((+/-

)1-(ethylamino)-3-[4-(2-methoxyethyl)phenoxy]-

propan-2-ol)

F0C343 n/f $520

1441243 Metoprolol Related Compound B (50 mg) ((+/-

)1-chloro-2-hydroxy-3-[4-(2-methoxyethyl)phe-

noxy]-propane)

F0C377 n/f $520

1441254 Metoprolol Related Compound C (20 mg) ((+/-

)4-[2-Hydroxy-3-(1-methylethyl)aminopropoxy]-

benzaldehyde)

F0C344 n/f $520

1441265 Metoprolol Related Compound D (50 mg) ((+/-

)N,N-bis-[2-hydroxy-3-[4-(2-methoxyethyl)phe-

noxy]propyl](1-methylethyl)amine)

F0C378 n/f $520

1441298 Metoprolol Succinate (200 mg) F0C415 0.998 mg/mg (ai) [98418-47-4] $156

1441301 Metoprolol Tartrate (200 mg) H1B059 H (01/04)

G-1 (11/99)

[56392-17-7] $156

1441505 Metrizamide (500 mg) F [31112-62-6] $156

1442009 Metronidazole (100 mg) I [443-48-1] $156

1443001 Metyrapone (200 mg) H G (06/01) [54-36-4] $156

1443205 Metyrosine (200 mg) F [672-87-7] $156

1443250 Mexiletine Hydrochloride (200 mg) F-2 F-1 (09/02) [5370-01-4] $156

1443307 Mezlocillin Sodium (350 mg) G [59798-30-0] $156

1443409 Miconazole (200 mg) G-1 G (07/02) [22916-47-8] $156

1443500 Miconazole Nitrate (200 mg) I H (06/99) [22832-87-7] $156

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 [84604-20-6] $260

1443908 Milrinone (500 mg) F0C050 [78415-72-2] $260

1443919 Milrinone Related Compound A (50 mg) (1,6-

Dihydro-2-methyl-6-oxo(3,4’-bipyridine)-5-car-

boxamide)

F0C051 [80047-24-1] $487

1444004 Minocycline Hydrochloride (200 mg) I0C178 H-3 (04/04)

H-2 (07/02)

[13614-98-7] $156

1444208 Minoxidil (125 mg) H1C168 H (03/04)

G (05/99)

[38304-91-5] $124

1444707 Mitomycin (50 mg) K J (07/01) [50-07-7] $479

1445007 Mitotane (500 mg) G0C044 F (07/04) [53-19-0] $156

1445200 Mitoxantrone Hydrochloride (400 mg) H G (03/01) [70476-82-3] $498
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1445222 Mitoxantrone Related Compound A Hydrochlor-

ide (30 mg) (8-amino-1,4-dihydroxy-5[[2-[(2-hy-

droxyethyl)amino]ethyl]amino]-9,10-anthracene-

dione Hydrochloride) DISCONTINUED; Please
order 1445211

F-1 (07/04)

F (03/01)

n/f $208

1445211 Mitoxantrone System Suitability Mixture (0.3 mg) F0D010 n/f $500

1445459 Molindone Hydrochloride (500 mg) F [15622-65-8] $156

1445470 Mometasone Furoate (200 mg) G0B073 F-1 (04/03)

F (02/01)

[83919-23-7] $156

1445481 Monensin Sodium (200 mg) F0B293 [22373-78-0] $156

1445506 Monobenzone (200 mg) F [103-16-2] $156

1445801 Mono- and Di-acetylated Monoglycerides

(200 mg)

F [68990-54-5] $156

1446000 Monoglycerides (125 mg) H [68990-53-4] $124

1446804 Monostearyl Maleate (100 mg) G F-2 (04/00) [2424-62-6] $487

1446950 Moricizine Hydrochloride (100 mg) F (03/05) [29560-58-5] $156

1447002 Morphine Monohydrate CII (50 mg) (AS) G [6009-81-0] $207

1448005 Morphine Sulfate CII (500 mg) M0D016 0.999 mg/mg (an) 2 L0B056 (04/05)

K (06/03)

J-1 (07/00)

[6211-15-0] $332

1448504 Moxalactam Disodium (500 mg) F-1 [64953-12-4] $156

1448901 Mupirocin (50 mg) F2C158 F-1 (12/04)

F (03/02)

[12650-69-0] $156

1448923 Mupirocin Lithium (100 mg) H0C176 926 ug/mg (ai) 2 G (03/05)

F (02/01)

[73346-79-9] $156

1449008 Myristyl Alcohol (1 g) G F (02/02) [112-72-1] $156

1449518 Nabumetone (200 mg) F0C072 [42924-53-8] $156

1449700 Nadolol (200 mg) F-3 (04/05)

F-2 (04/02)

[42200-33-9] $156

1450007 Nafcillin Sodium (200 mg) H [7177-50-6] $156

1450404 Naftifine Hydrochloride (200 mg) F [65473-14-5] $156

1451000 Nalidixic Acid (200 mg) G [389-08-2] $156

1452002 Nalorphine Hydrochloride CIII (250 mg) I [57-29-4] $207

1453005 Naloxone (125 mg) L0B124 K-1 (12/02)

K (07/01)

[465-65-6] $124

1453504 Naltrexone (200 mg) H0C150 G1B039 (03/04)

G (02/03)

[16590-41-3] $156

1453526 Naltrexone Related Compound A CII (30 mg)

(N-(3-butenyl)-noroxymorphone Hydrochloride)

F n/f $207

1454008 Nandrolone CIII (50 mg) F-3 (04/05) [434-22-0] $560

1455000 Nandrolone Decanoate CIII (250 mg) I [360-70-3] $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H [62-90-8] $207

1457006 Naphazoline Hydrochloride (200 mg) K [550-99-2] $156

1457301 Naproxen (200 mg) I-1 I (03/03)

H-1 (01/01)

[22204-53-1] $156

1457403 Naproxen Sodium (200 mg) I [26159-34-2] $156

1457469 Naratriptan Hydrochloride (125 mg) F0C360 0.998 mg/mg (ai) [143388-64-1] $208

1457505 Natamycin (200 mg) I H (11/99) [7681-93-8] $156

1458009 Neomycin Sulfate (200 mg) L-2 L-1 (09/01)

L (02/99)

[1405-10-3] $156

1459001 Neostigmine Bromide (200 mg) G [114-80-7] $156
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1460000 Neostigmine Methylsulfate (200 mg) I H (07/00) [51-60-5] $156

1460500 Netilmicin Sulfate (500 mg) I0C388 653 ug/mg (dr) H (01/05)

G (05/02)

[56391-57-2] $156

1460714 Nevirapine Hemihydrate (100 mg) F0D034 1 [129618-40-2] $156

1460725 Nevirapine Related Compound A (15 mg) (5,11-

Dihydro-6H-11-ethyl-4-methyl-dipyrido[3,2-

b2’,3’-e][1,4]diazepin-6-one)

F0D035 1 n/f $487

1460736 Nevirapine Related Compound B (15 mg) (5,11-

Dihydro-4-methyl-6H-dipyrido[3,2-b:2’,3’-

e][1,4]diazepin-6-one)

F0D033 1 n/f $487

1461003 Niacin (200 mg) H2C121 H-1 (01/05) [59-67-6] $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 M (02/01) [98-92-0] $156

1463304 Nicotine Bitartrate Dihydrate (500 mg) G F (05/99) [6019-06-3] $156

1463508 Nifedipine (125 mg) J0B243 I-1 (04/04) [21829-25-4] $124

1463600 Nifedipine Nitrophenylpyridine Analog (25 mg) K J (04/01) n/f $487

1463701 Nifedipine Nitrosophenylpyridine Analog

(25 mg)

K J (07/02) n/f $487

1464001 Nitrofurantoin (500 mg) J I-1 (11/02) [67-20-9] $156

1465004 Nitrofurazone (200 mg) H-1 H (09/01) [59-87-0] $156

1465503 Nitrofurfural Diacetate (100 mg) G0D066 0.99 mg/mg (ai) 2 F-1 (12/04) [92-55-7] $487

1466007 Nitrofurazone Related Compound A (500 mg)

(5-Nitro-2-furfuraldazine)

H0B100 G (07/03) n/f $487

1466506 Diluted Nitroglycerin (5 ampules, approx. 200

mg of a 0.948% solution in propylene glycol

each)

G [55-63-0] $156

1467804 Nizatidine (200 mg) G F-1 (06/00) [76963-41-2] $156

1467950 Nonoxynol 9 (0.5 mL) H-1 H (03/02) [26027-38-3] $156

1468002 Nonoxynol 10 (200 mg) F [26027-38-3] $156

1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihy-

dro-5-phenyl-2H-1,4-benzodiazepin-2-one)

H1B035 H (03/03)

G (03/00)

[1088-11-5] $560

1468501 Norepinephrine Bitartrate (125 mg) I0C381 2 H (04/05) [69815-49-2] $124

1469005 Norethindrone (200 mg) J1B065 J-1 (05/03)

J (07/02)

I-1 (03/01)

[68-22-4] $156

1470004 Norethindrone Acetate (100 mg) J0B072 I (04/03)

H (06/99)

[51-98-9] $156

1471007 Norethynodrel (200 mg) G [68-23-5] $156

1471506 Norfloxacin (200 mg) H G (04/01) [70458-96-7] $156

1471914 Norgestimate (200 mg) F0C086 [35189-28-7] $156

1472000 Norgestrel (125 mg) J0C269 I (07/04)

H (05/99)

[6533-00-2] $124

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 H (11/04) n/f $560

1474005 Nortriptyline Hydrochloride (200 mg) I H (04/00) [894-71-3] $156

1474504 Noscapine (500 mg) G [128-62-1] $156

1475008 Novobiocin (200 mg) G-2 (05/05) [303-81-1] $156

1476000 Nylidrin Hydrochloride (200 mg) F-2 [849-55-8] $156

1477003 Nystatin (200 mg) N1B004 N (01/03) [1400-61-9] $156

1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate) G0C024 F0B032 (12/03) [5466-77-3] $156

1477411 Octocrylene (500 mg) G0C211 F0B104 (05/04) [6197-30-4] $156

1477502 Octoxynol 9 (200 mg) G F-2 (07/00) [9002-93-1] $156

1477808 Octyldodecanol (200 mg) G F-1 (07/99) [5333-42-6] $156
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1477943 Octyl Salicylate (400 mg) F0B091 [118-60-5] $156

1478108 Ofloxacin (200 mg) F-2 F-1 (08/02) [82419-36-1] $156

1478152 Oleoyl Polyoxylglycerides (100 mg) F0C313 1 n/f $156

1478505 Omeprazole (200 mg) H1B211 H (05/04)

G-1 (04/02)

G (09/01)

[73590-58-6] $156

1478582 Ondansetron Hydrochloride (300 mg) F0C222 [103639-04-9] $208

1478593 Ondansetron Related Compound A (50 mg)

(3[(Dimethylamino)methyl]-1,2,3,9-tetrahydro-9-

methyl-4H-carbazol-4-one hydrochloride)

F0C191 [119812-29-2] $487

1478618 Ondansetron Related Compound C (50 mg)

(1,2,3,9-Tetrahydro-9-methyl-4H-carbazol-4-

one)

F0C251 [27397-31-1] $487

1478629 Ondansetron Related Compound D (50 mg)

(1,2,3,9-Tetrahydro-9-methyl-3-methylene-4H-

carbazol-4-one)

F0C226 n/f $487

1479009 Orphenadrine Citrate (200 mg) G F-4 (05/02) [4682-36-4] $156

1481000 Oxacillin Sodium (200 mg) J I (03/02) [7240-38-2] $156

1481500 Oxamniquine (200 mg) F [21738-42-1] $156

1481703 Oxamniquine Related Compound A (25 mg)

(1,2,3,4-tetrahydro-2-isopropylaminomethyl-7-

nitro-6-quinolinemethyl methanesulfonate)

F n/f $487

1481805 Oxamniquine Related Compound B (25 mg)

(1,2,3,4-tetrahydro-2-isopropylaminomethyl-5-

nitro-6-quinolinemethanol)

F n/f $487

1482003 Oxandrolone CIII (50 mg) G0B220 F-4 (07/03) [53-39-4] $207

1482207 Oxaprozin (200 mg) F0C115 [21256-18-8] $156

1483006 Oxazepam CIV (200 mg) G-1 G (12/00) [604-75-1] $207

1483301 Oxfendazole (200 mg) F0C128 [53716-50-0] $156

1483505 Oxprenolol Hydrochloride (200 mg) I0C344 H (02/05) [6452-73-9] $156

1484009 Oxtriphylline (500 mg) G [4499-40-5] $156

1485001 Oxybenzone (150 mg) H0B263 G (11/03)

F-2 (12/99)

[131-57-7] $156

1485103 Oxybutynin Chloride (200 mg) G-1 G (11/02) [1508-65-2] $156

1485114 Oxybutynin Related Compound A (100 mg)

(Phenylcyclohexylglycolic Acid)

G F-2 (01/00) [4335-77-7] $487

1485125 Oxybutynin Related Compound B (20 mg)

(Cyclohexyl mandelic acid methyl ester)

F0D061 1 [10399-13-0] $487

1485136 Oxybutynin Related Compound C (20 mg) (4-

(Ethylmethyamino) but-2-ynyl (+/-)-2-cyclohexyl-

2-hydroxy-2-phenylacetate hydrochloride)

F0D062 1 n/f $487

1485191 Oxycodone CII (200 mg) I0B046 H (01/03)

G-1 (01/01)

[76-42-6] $207

1486004 Oxymetazoline Hydrochloride (200 mg) J0C206 I (03/05) [2315-02-8] $156

1487007 Oxymetholone CIII (200 mg) G1B247 G (10/03) [434-07-1] $207

1488000 Oxymorphone CII (500 mg) H0B214 G (03/03) [76-41-5] $207

1489002 Oxyphenbutazone (1 g) H [7081-38-1] $156

1490103 Oxyquinoline Sulfate (200 mg) F-1 F (07/02) [134-31-6] $156

1491004 Oxytetracycline (200 mg) J0C084 913 ug/mg (ai) I-1 (10/04) [6153-64-6] $156

1491300 Oxytocin (5 vials, 46 USP units per vial) F [50-56-6] $156

1491332 Paclitaxel (200 mg) F0C180 [33069-62-4] $1,508
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1491343 Paclitaxel Related Compound A (20 mg) (Ce-

phalomannine)

F0C179 [71610-00-9] $754

1491354 Paclitaxel Related Compound B (20 mg) (10-

Deacetyl-7-epipaclitaxel)

F0C181 nf $754

1491503 Padimate O (300 mg) H0B154 G (04/03) [21245-02-3] $156

1492007 Palmitic Acid (500 mg) I [57-10-3] $156

1493000 Pamoic Acid (250 mg) G-4 G-3 (01/03) [130-85-8] $156

1494057 Pancreatin Amylase and Protease (2 g) I H (10/00) [8049-47-6] $156

1494079 Pancreatin Lipase (2 g) I H-1 (03/01) [8049-47-6] $156

1494501 Panthenol, Racemic (200 mg) G F-1 (02/00) [16485-10-2] $156

1494807 Pantolactone (500 mg) F [599-04-2] $487

1495005 Papain (1 g) H G (12/01) [9001-73-4] $156

1496008 Papaverine Hydrochloride (200 mg) H [61-25-6] $156

1497000 Paramethadione (500 mg) G [115-67-3] $156

1498003 Paramethasone Acetate (200 mg) G F-1 (05/01) [1597-82-6] $156

1498706 Parbendazole (200 mg) F [14255-87-9] $156

1499006 Pargyline Hydrochloride (200 mg) F-1 [306-07-0] $156

1500003 Paromomycin Sulfate (125 mg) G F-3 (01/01) [1263-89-4] $156

1500218 Paroxetine Hydrochloride (350 mg) G0D003 0.972 mg/mg (ai) F0B288 (09/04) [110429-35-1] $156

1500229 Paroxetine Related Compound A (20 mg)

(trans-4-(p-methoxyphenyl)-3-[(3,4-methylene-

dioxy)phenoxy]methylpiperidine Hydrochloride)

F0B172 n/f $487

1500230 Paroxetine Related Compound B (20 mg)

(trans-4-phenyl-3-([(3,4-methylenedioxy)phe-

noxy]methylpiperidine acetate)

F0B189 n/f $487

1500240 Paroxetine Related Compound C (15 mg) ((+)-

trans-Paroxetine hydrochloride)

G0D053 0.96 mg/mg (ai) 2,3 F0B192 (05/05) [130855-30-0] $487

1500251 Paroxetine Related Compound D (15 mg) ((-)-

cis-Paroxetine hydrochloride)

F0C228 n/f $487

1500400 Parthenolide (25 mg) F [20554-84-1] $156

1500502 Particle Count Set (2 blanks and 2 suspensions) I H (09/02) n/f $487

1500808 Penbutolol Sulfate (200 mg) F [38363-32-5] $156

1501006 Penicillamine (200 mg) H1B164 H (01/04) [52-67-5] $156

1501108 Penicillamine Disulfide (100 mg) H G (07/00) [20902-45-8] $487

1502009 Penicillin G Benzathine (200 mg) J [41372-02-5] $156

1502508 Penicillin G Potassium (200 mg) I H (02/99) [113-98-4] $156

1502552 Penicillin G Procaine (200 mg) G0C271 F-1 (08/04)

F (03/99)

[6130-64-9] $156

1502701 Penicillin G Sodium (200 mg) L-3 L-2 (09/01) [69-57-8] $156

1504489 Penicillin V (200 mg) F [87-08-1] $156

1504503 Penicillin V Potassium (200 mg) H0C213 G-1 (06/04)

G (06/00)

[132-98-9] $156

1505007 Pentazocine CIV (500 mg) I0C418 0.998 mg/mg (dr) H (01/05)

G-1 (11/00)

[359-83-1] $207

1505506 Pentetic Acid (100 mg) F-1 F (09/01) [67-43-6] $156

1507002 Pentobarbital CII (200 mg) H3C144 H-2 (07/04)

H-1 (08/02)

[76-74-4] $207

1508901 Pentoxifylline (200 mg) F0B202 [6493-05-6] $156

1510007 Pepsin (5 g) F-2 [9001-75-6] $156

1510801 Perflubron (0.5 mL) G0C103 F (04/04) [423-55-2] $156

1510845 Pergolide Mesylate (200 mg) F1C225 F (07/04) [66104-23-2] $194
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1510867 Pergolide Sulfoxide (50 mg) F0B014 [72822-01-6] $194

1511000 Perphenazine (200 mg) J0B249 I (10/03) [58-39-9] $156

1511203 Perphenazine Sulfoxide (100 mg) G-1 G (07/02) [10078-25-8] $487

1512002 Phenacemide (250 mg) F [63-98-9] $156

1513005 Phenacetin (500 mg) H-1 H (09/00) [62-44-2] $156

1514008 Phenacetin Melting Point Standard (500 mg)

(Approximately 135 degrees)

H3A009 H-2 (02/03)

H-1 (06/01)

[62-44-2] $92

1515000 Phenazopyridine Hydrochloride (200 mg) H0C426 0.998 mg/mg (dr) G-4 (12/04) [136-40-3] $156

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 G (12/02) [956-90-1] $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G F (01/01) [50-58-8] $207

1517006 Phenelzine Sulfate (200 mg) G F-1 (04/02) [156-51-4] $156

1517301 D-Phenethicillin Potassium (200 mg) F n/f $487

1517607 L-Phenethicillin Potassium (200 mg) F n/f $156

1520000 Phenformin Hydrochloride (200 mg) G [834-28-6] $156

1522006 Phenindione (250 mg) F [83-12-5] $156

1522301 Pheniramine Maleate (100 mg) F1C342 F (08/04) [132-20-7] $156

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 [1707-14-8] $207

1524001 Phenobarbital CIV (200 mg) J [50-06-6] $207

1524908 Phenolphthalein (250 mg) F-3 [77-09-8] $156

1525004 Phenolsulfonphthalein (100 mg) F-2 [143-74-8] $156

1526007 Phenoxybenzamine Hydrochloride (250 mg) G [63-92-3] $156

1528002 Phensuximide (500 mg) G F-1 (03/01) [86-34-0] $156

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 G (08/03) [1197-21-3] $207

1529005 Phentolamine Hydrochloride (300 mg) F [73-05-2] $156

1530004 Phentolamine Mesylate (200 mg) I [65-28-1] $156

1530503 L-Phenylalanine (200 mg) H G (02/02) [63-91-2] $156

1530809 Phenylbenzimidazole Sulfonic Acid (200 mg) F [27503-81-7] $156

1531007 Phenylbutazone (250 mg) J0A008 I-1 (02/03) [50-33-9] $156

1533002 Phenylephrine Hydrochloride (125 mg) K1C290 2 K (03/05)

J (02/99)

[61-76-7] $124

1533308 5-Phenylhydantoin (100 mg) F [89-24-7] $487

1533851 Phenylpropanediol (100 mg) F n/f $487

1533909 Phenylpropanolamine Bitartrate (100 mg) (List
Chemical)

F [67244-90-0] $156

1534005 Phenylpropanolamine Hydrochloride (250 mg)

(List Chemical)
J I (02/02) [154-41-6] $156

1535008 Phenytoin (200 mg) I2B233 I-1 (03/04)

I (04/01)

[57-41-0] $156

1535507 Phenytoin Sodium (200 mg) H G (05/99) [630-93-3] $156

1535019 Phenytoin Related Compound A (50 mg) (2,2-

Diphenylglycine)

F0C155 [3060-50-2] $487

1535020 Phenytoin Related Compound B (50 mg) (al-

pha-((aminocarbonyl)amino)-alpha-phenyl ben-

zeneacetic acid)

F0C157 [6802-95-5] $487

1535700 Phosphated Riboflavin (100 mg) G1B286 G (07/04) [6184-17-4] $124

1537003 Physostigmine Salicylate (200 mg) H-1 H (06/00) [57-64-7] $156

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 M-1 (07/04)

M (09/01)

[84-80-0] $156

1538505 Pilocarpine (300 mg) F [92-13-7] $156

1538902 Pilocarpine Hydrochloride (200 mg) H [54-71-7] $156
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1539009 Pilocarpine Nitrate (200 mg) I [148-72-1] $156

1539508 Pimozide (200 mg) G [2062-78-4] $156

1539701 Pindolol (200 mg) I0B210 H-1 (12/04) [13523-86-9] $156

1541000 Piperacetazine (250 mg) F [3819-00-9] $156

1541500 Piperacillin (500 mg) H [66258-76-2] $156

1541703 Piperazine Adipate (200 mg) F [142-88-1] $156

1541805 Piperazine Citrate (200 mg) F [144-29-6] $156

1541907 Piperazine Dihydrochloride (200 mg) F [142-64-3] $156

1542003 Piperazine Phosphate (200 mg) F [14538-56-8] $156

1543006 Piperidolate Hydrochloride (200 mg) F [129-77-1] $156

1544508 Piroxicam (200 mg) H G (01/99) [36322-90-4] $156

1545205 Plicamycin (50 mg) H G (04/00) [18378-89-7] $479

1545409 Polacrilex Resin (100 mg) F n/f $156

1545500 Polacrilin Potassium (200 mg) F-2 F-1 (09/00) n/f $156

1546106 Poloxalene (500 mg) F0C009 [9003-11-6] $156

1546300 Polydimethylsiloxane (500 mg) H0C020 G-5 (05/04)

G-4 (06/01)

[9016-00-6] $156

1546707 Polyethylene, High Density (3 strips) G F-1 (04/01) [9002-88-4] $156

1546809 Polyethylene, Low Density (3 strips) G1B166 G (06/04)

F-2 (12/99)

[9002-88-4] $156

1546853 Polyethylene Oxide (100 mg) F-1 [25322-68-3] $156

1546900 Polyethylene Terephthalate (PET) (3 Strips) F [25038-59-9] $156

1546922 Polyethylene Terephthalate G (PETG) (3 Strips) F [25640-14-6] $156

1547007 Polymyxin B Sulfate (200 mg) K J-1 (09/99) [1405-20-5] $156

1547404 Polyoxyl 50 Stearate (200 mg) F [9004-99-3] $156

1547903 Polyoxyl 40 Stearate (200 mg) F-2 F-1 (05/00) [9004-99-3] $156

1548000 Polythiazide (200 mg) F-1 [346-18-9] $156

1548134 Potassium Bicarbonate (1 g) (AS) F0D074 99.9% (dr) 1 [298-14-6] $156

1550001 Potassium Gluconate (200 mg) H0C064 G (06/04) [299-27-4] $156

1551004 Potassium Guaiacolsulfonate (500 mg) J0B292 I-1 (07/03)

I (11/00)

[78247-49-1] $156

1551150 Potassium Sucrose Octasulfate (300 mg) I0B283 H0B119 (04/04)

G-1 (04/03)

G (02/01)

[76578-81-9] $156

1551300 Potassium Trichloroammineplatinate (20 mg) I0D022 0.84 mg/mg (dr) 2 H0B149 (12/04)

G-1 (01/03)

G (07/99)

[13820-91-2] $487

1551503 Povidone (100 mg) F-1 F (11/01) [9003-39-8] $156

1553000 Pralidoxime Chloride (200 mg) G-2 G-1 (03/01)

G (08/99)

[51-15-0] $156

1554002 Pramoxine Hydrochloride (500 mg) I H (11/02) [637-58-1] $156

1554501 Prazepam CIV (500 mg) G0C066 F-1 (11/02) [2955-38-6] $207

1554603 Praziquantel (200 mg) G F-3 (07/02)

F-2 (09/00)

[55268-74-1] $156

1554658 Praziquantel Related Compound A (50 mg) (2-

benzoyl-1,2,3,6,7,11b-hexahydro-4 H-pyrazino

[2,1-a]isoquinolin-4-one)

F-1 n/f $487

1554669 Praziquantel Related Compound B (50 mg) (2-

(cyclohexylcarbonyl)-2,3,6,7-tetrahydro-4 H-pyr-

azino [2,1-a]isoquinolin-4-one)

F-2 F-1 (06/00) n/f $487
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1554670 Praziquantel Related Compound C (50 mg) (2-

(N-formylhexahydrohippuroyl-1,2,3,4-tetrahy-

droisoquinolin-1-one)

F-2 F-1 (06/00) n/f $487

1554705 Prazosin Hydrochloride (500 mg) H0B254 G-1 (02/05)

G (02/01)

[19237-84-4] $156

1555005 Prednisolone (200 mg) M L-1 (04/02) [50-24-8] $156

1556008 Prednisolone Acetate (200 mg) J I-1 (02/02) [52-21-1] $156

1556507 Prednisolone Hemisuccinate (125 mg) H-1 H (02/99) [2920-86-7] $124

1558003 Prednisolone Tebutate (200 mg) F [7681-14-3] $156

1559006 Prednisone (250 mg) L1B251 L (11/04)

K-1 (01/02)

K (02/00)

[53-03-2] $156

1559505 Prednisone Tablets (Dissolution Calibrator, Dis-

integrating) (30 tablets)

O0C056 N (06/04)

M (09/02)

L (11/00)

[53-03-2] $180

1561008 Prilocaine Hydrochloride (200 mg) F3B215 F-2 (03/04) [1786-81-8] $156

1561507 Primaquine Phosphate (200 mg) F-1 [63-45-6] $156

1562000 Primidone (200 mg) G F-6 (04/99) [125-33-7] $156

1563003 Probenecid (200 mg) I0A011 H-1 (03/03) [57-66-9] $156

1563309 Probucol (200 mg) G F-1 (01/02) [23288-49-5] $156

1563320 Probucol Related Compound A (25 mg)

(2,2’,6,6’-tetra-tert-butyldiphenoquinone)

F-2 F-1 (11/04) n/f $487

1563331 Probucol Related Compound B (25 mg) (4,4’-

dithio-bis(2,6-di-tert-butylphenol))

F-2 F-1 (08/03) n/f $487

1563342 Probucol Related Compound C (25 mg) (4-

[(3,5-di-tert-butyl-2-hydroxyphenylthio)isopropy-

lidenethio]-2,6-di-tert-butylphenol)

F-2 F-1 (05/00) n/f $487

1563502 Procainamide Hydrochloride (200 mg) H1B117 H (04/03) [614-39-1] $156

1564006 Procaine Hydrochloride (200 mg) H [51-05-8] $156

1565009 Procarbazine Hydrochloride (200 mg) F [366-70-1] $156

1566001 Prochlorperazine Maleate (200 mg) H-1 [84-02-6] $156

1567004 Procyclidine Hydrochloride (200 mg) G [1508-76-5] $156

1568007 Progesterone (200 mg) H6C088 H-5 (11/04)

H-4 (07/02)

[57-83-0] $124

1568506 L-Proline (200 mg) F-2 F-1 (01/02) [147-85-3] $156

1569000 Promazine Hydrochloride (200 mg) H0B261 G (10/03) [53-60-1] $156

1570009 Promethazine Hydrochloride (500 mg) K J-1 (10/00) [58-33-3] $156

1570304 Propafenone Hydrochloride (200 mg) G1C184 G (12/04)

F-1 (01/01)

[34183-22-7] $156

1570508 Propantheline Bromide (200 mg) I0A019 H (11/02) [50-34-0] $156

1329505 Propantheline Bromide Related Compound A

(50 mg) (9-Hydroxypropantheline bromide)

G0B258 F-1 (12/03) n/f $487

1571001 Proparacaine Hydrochloride (200 mg) G [5875-06-9] $156

1573007 Propoxycaine Hydrochloride (200 mg) F [550-83-4] $156

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 K (09/04) [1639-60-7] $207

1575002 Propoxyphene Napsylate CII (1 g) H [26570-10-5] $207

1575206 Propoxyphene Related Compound A (50 mg)

(alpha-d-4-dimethylamino-1,2-diphenyl-3-

methyl-2-butanol Hydrochloride)

G-5 n/f $487

1576005 Propranolol Hydrochloride (200 mg) I0C170 H-1 (12/04)

H (09/01)

[318-98-9] $156
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1576504 Propylene Carbonate (200 mg) F [108-32-7] $156

1576708 Propylene Glycol (1 mL) I0C022 H (03/04)

G (02/99)

[57-55-6] $156

1576720 Propylene Glycol Diacetate (250 mg) F [623-84-7] $156

1576800 Propyl Gallate (200 mg) G-1 G (01/03) [121-79-9] $156

1577008 Propylparaben (200 mg) I H (02/00) [94-13-3] $156

1578000 Propylthiouracil (200 mg) G F-1 (01/00) [51-52-5] $156

1578500 Prostaglandin A1 (25 mg) H0B108 G (04/03) [14152-28-4] $529

1580002 Protriptyline Hydrochloride (200 mg) F-1 [1225-55-4] $156

1581005 Pseudoephedrine Hydrochloride (125 mg) (List
Chemical)

J1B203 J (01/04)

I (05/02)

[345-78-8] $124

1581504 Pseudoephedrine Sulfate (200 mg) (List
Chemical)

G1C135 G (06/04)

F-2 (05/02)

[7460-12-0] $156

1584003 Pyrantel Pamoate (1 g) I H-1 (04/00) [22204-24-6] $156

1585006 Pyrazinamide (200 mg) G F-2 (02/00) [98-96-4] $156

1586009 Pyridostigmine Bromide (200 mg) I0C324 0.999 mg/mg (dr) H (01/05) [101-26-8] $156

1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P O-1 (04/00) [58-56-0] $156

1588004 Pyrilamine Maleate (200 mg) I0B276 H (12/03) [59-33-6] $156

1589007 Pyrimethamine (200 mg) H G (07/02) [58-14-0] $156

1592001 Pyrvinium Pamoate (500 mg) G [3546-41-6] $156

1592205 Quazepam CIV (200 mg) F [36735-22-5] $207

1592227 Quazepam Related Compound A (30 mg) (7-

Chloro-1-(2,2,2-trifluoroethyl)-5-(2-fluorophenyl)-

1,3-dihydro-2H-1,4-benzodiazepine-2-one)

F n/f $487

1592409 Quercetin (500 mg) F0B015 [6151-25-3] $156

1593004 Quinacrine Hydrochloride (200 mg) F-1 [6151-30-0] $156

1593412 Quinapril Related Compound A (50 mg)

(Ethyl[3S-[2(R*),3a,11a beta]]-1,3,4,6,11,11a-

hexahydro-3-methyl-1,4-dioxo-alpha-(2-pheny-

lethyl)-2H-pyrazino[1,2-b]isoquinoline-2-acetate)

F0C114 [103733-49-9] $487

1593423 Quinapril Related Compound B (50 mg) (3-

Isoquinolinecarboxylic acid, 2-[2-[(1-carboxy-3-

phenylpropyl)amino]-1-oxopropyl]-1,2,3,4-tetra-

hydro-,[3S-[2[R*(R*)],3R*]]-)

F0C116 [85441-60-7] $487

1594007 Quinethazone (1.5 g) G [73-49-4] $156

1594506 Quinic Acid (200 mg) F [77-95-2] $156

1595000 Quinidine Gluconate (200 mg) H1A028 H (04/03) [7054-25-3] $156

1595509 Quinidine Sulfate (500 mg) H-1 H (12/99) [6591-63-5] $156

1596807 Quinine Hydrochloride Dihydrate (1 g) F0C108 [6119-47-7] $156

1597005 Quinine Sulfate (200 mg) H [6119-70-6] $156

1597504 Quininone (50 mg) H0B034 G-1 (03/04) [84-31-1] $487

1598008 3-Quinuclidinyl Benzilate (25 mg) (FOR U.S.

SALE ONLY)

H G (11/01) [6581-06-2] $515

1598303 Ramipril (200 mg) F0C099 [87333-19-5] $156

1598314 Ramipril Related Compound A (20 mg)

((2S,3aS,6aS)-1-[(S)2-[[(S)1-(methoxycarbonyl)-

3-phenylpropyl]amino]-1-oxopropyl]-octahydro-

cyclopenta[b]pyrrole-2-carboxylic acid)

F0C100 [91224-69-0] $487

1598405 Ranitidine Hydrochloride (200 mg) H0B268 G (01/04) [66357-59-3] $156

1598507 Ranitidine Related Compound A (50 mg) (5-[[(2-

aminoethyl)thio]methyl]-N,N-dimethyl-2-furan-

methanamine hemifumarate)

H1B137 H (01/04)

G (01/01)

[91224-69-0] $487
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1598609 Ranitidine Related Compound B (50 mg) (N,N’-

bis[2-[[[5-[(dimethylamino)methyl]-2-furanyl]-

methyl]thio]ethyl]-2-nitro-1,1-ethenediamine)

G F-4 (04/02) [72126-78-4] $487

1598700 Ranitidine Related Compound C (50 mg) (N-[2-

[[[5-[(dimethylamino)methyl]-2-furanyl]methyl]-

sulfinyl]ethyl]-N-methyl-2-nitro-1,1-ethenedia-

mine)

I1B136 I (01/04)

H (05/01)

[73851-70-4] $487

1599000 Rauwolfia Serpentina (15 g) G [8063-17-0] $156

1599500 Powdered Red Clover Extract (500 mg) F0C188 n/f $260

1600813 Repaglinide (200 mg) F0B265 [135062-02-1] $156

1600824 Repaglinide Related Compound A (50 mg) ((S)-

3-Methyl-1-[2-(1-piperidinyl)phenyl]butylamine,

N-acetyl-L-glutamate salt)

F0B267 n/f $487

1600835 Repaglinide Related Compound B (50 mg) (3-

Ethoxy-4-ethoxycarbonyl-phenylacetic acid)

F0B269 [99469-99-5] $487

1600846 Repaglinide Related Compound C (25 mg) ((S)-

2-Ethoxy-4-[2-[[2-phenyl-1-[2-(1-piperidinyl)phe-

nyl]ethyl]amino]-2-oxoethyl] benzoic acid)

F0B271 [107362-12-9] $487

1601000 Reserpine (200 mg) O0C106 N (06/03) [50-55-5] $156

1601102 Residual Solvent Mixture - Class 1 (1.2 mL/

ampule; 3 ampules)

F0C407 n/f $156

1601146 Residual Solvent Class 1 - Benzene (1.2 mL/

ampule; 3 ampules)

F0C408 10.1 mg/mL (ai) n/f $156

1601168 Residual Solvent Class 1 - Carbon Tetrachloride

(1.2 mL/ampule; 3 ampules)

F0C409 19.7 mg/mL (ai) n/f $156

1601180 Residual Solvent Class 1 - 1,2-Dichloroethane

(1.2 mL/ampule; 3 ampules)

F0C412 25.1 mg/mL (ai) n/f $156

1601204 Residual Solvent Class 1 - 1,1-Dichloroethene

(1.2 mL/ampule; 3 ampules)

F0C411 37.9 mg/mL (ai) n/f $156

1601226 Residual Solvent Class 1 - 1,1,1-Trichloroethane

(1.2 mL/ampule; 3 ampules)

F0C410 49.1 mg/mL (ai) n/f $156

1601340 Residual Solvent Class 2 - Acetonitrile (1.2 mL/

ampule; 3 ampules)

F0D049 2.00 mg/mL (ai) 1 n/f $156

1601361 Residual Solvent Class 2 - Chlorobenzene

(1.2 mL/ampule; 3 ampules)

F0D048 1.81 mg/mL (ai) 1 n/f $156

1601420 Residual Solvent Class 2 - 1,2-Dichloroethene

(1.2 mL/ampule; 3 ampules)

F0D040 9.2 mg/mL (ai) 1 n/f $156

1601521 Residual Solvent Class 2 - 1,4-Dioxane

(1.2 mL/ampule; 3 ampules)

F0D050 1.89 mg/mL (ai) 1 n/f $156

1601623 Residual Solvent Class 2 - Methanol (1.2 mL/

ampule; 3 ampules)

F0D045 14.8 mg/mL (ai) 1 n/f $156

1601441 Residual Solvent Class 2 - Methylene Chloride

(1.2 mL/ampule; 3 ampules)

F0D046 2.90 mg/mL (ai) 1 n/f $156

1601770 Residual Solvent Class 2 - Tetrahydrofuran

(1.2 mL/ampule; 3 ampules)

F0D043 3.49 mg/mL (ai) 1 n/f $156

1601805 Residual Solvent Class 2 - Toluene (1.2 mL/

ampule; 3 ampules)

F0D042 4.39 mg/mL (ai) 1 n/f $156

1601849 Residual Solvent Class 2 - Xylenes (1.2 mL/

ampule; 3 ampules)

F0D041 10.7 mg/mL (ai) 1 n/f $156

1602003 Resorcinol (200 mg) H-1 H (04/01) [108-46-3] $156

1602706 Ribavirin (200 mg) H1C335 2 H (03/05)

G (08/01)

[36791-04-5] $289
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1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 M-1 (09/04)

M (11/00)

[83-88-5] $156

1603800 Rifabutin (50 mg) G0B040 F (11/02) [72559-06-9] $156

1604009 Rifampin (300 mg) J I (09/00) [13292-46-1] $156

1604202 Rifampin Quinone (50 mg) H G (12/01) [13983-13-6] $156

1604508 Rimantadine Hydrochloride (300 mg) F0C266 [1501-84-4] $156

1604600 Rimexolone (100 mg) F [49697-38-3] $156

1604701 Ritodrine Hydrochloride (200 mg) G-1 [23239-51-2] $156

1606208 Roxarsone (200 mg) F [121-19-7] $156

1606503 Rutin (100 mg) F [153-18-4] $156

1607007 Saccharin (200 mg) G-3 G-2 (12/01) [81-07-2] $156

1608000 Salicylamide (200 mg) F-4 F-3 (05/03) [65-45-2] $156

1609002 Salicylic Acid (125 mg) J2B147 J-1 (10/03)

J (10/02)

I (07/99)

[69-72-7] $124

1609501 Salicylic Acid Tablets (Dissolution Calibrator,

Non-disintegrating) (33 tablets)

O N (02/02) [69-72-7] $156

1609807 Salsalate (125 mg) G [552-94-3] $124

1609829 Saquinavir Mesylate (200 mg) F0B008 [149845-06-7] $156

1609831 Saquinavir Related Compound A (25 mg) (N-

tert-butyl-decahydro-2-[2(R)-hydroxy-4-phenyl-

3(S)-[[N-(2-quinolylcarbonyl)-D-asparaginyl]ami-

no]butyl]-(4aS,8aS)-isoquinoline-3(S)-carboxa-

mide)

F0B009 n/f $487

1610001 Scopolamine Hydrobromide (250 mg) J0B051 I-1 (01/03) [6533-68-2] $156

1610090 Scopoletin (20 mg) F0C329 [92-61-5] $156

1611004 Secobarbital CII (200 mg) H [76-73-3] $207

1611900 Selegiline Hydrochloride (200 mg) G [14611-52-0] $156

1611955 Selenomethionine (100 mg) F0B006 [1464-42-2] $156

1612007 Sennosides (250 mg) H1B223 H (04/04) [81-27-6] (A)

[128-57-4] (B)

$156

1612506 L-Serine (200 mg) G F-3 (11/00) [56-45-1] $156

1612540 Sevoflurane (1 mL) F0C219 [28523-86-6] $156

1612550 Sevoflurane Related Compound A (0.2 mL)

(1,1,3,3,3-Pentafluoroisopropenyl fluoromethyl

ether)

F0C261 [58109-34-5] $487

1612608 Silver Sulfadiazine (200 mg) I H (04/01) [22199-08-2] $156

1612630 Silybin (50 mg) F [22888-70-6] $156

1612641 Silydianin (20 mg) F [29782-68-1] $156

1612652 Simethicone (50 g) G (01/05)

F (07/00)

[8050-81-5] $156

1612700 Simvastatin (200 mg) H1B093 H (07/03)

G (02/02)

F-1 (05/99)

[79902-63-9] $156

1612801 Sisomicin Sulfate (500 mg) I0C238 H (04/04)

G (10/00)

[53179-09-2] $156

1613509 Sodium Ascorbate (200 mg) G2C067 G-1 (03/05) [134-03-2] $156

1613600 Sodium Butyrate (25 mg) F [156-54-7] $156

1614002 Sodium Fluoride (1 g) H-1 H (05/01) [7681-49-4] $156

1614308 Sodium Lactate (200 mg) I0C299 2 H (04/05)

G (06/00)

[867-56-1] $156

1614501 Sodium Nitroprusside (500 mg) H G (11/99) [13755-38-9] $156
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1614603 Sodium Propionate (200 mg) F-1 F (03/02) [6700-17-0] $156

1614669 Sodium Starch Glycolate (400 mg) F0C087 [9063-38-1] $156

1614705 Sodium Stearyl Fumarate (200 mg) G F-2 (05/01) [4070-80-8] $156

1616008 1,4-Sorbitan (200 mg) I0A003 H (04/03)

G (02/00)

[27299-12-3] $156

1617000 Sorbitol (125 mg) H1B139 H (01/04) [50-70-4] $124

1617408 Sotalol Hydrochloride (300 mg) F0C234 [959-24-0] $182

1617419 Sotalol Related Compound A (50 mg) (N-[4-[[(1-

Methylethyl)amino]acetyl]phenyl]methanesulfo-

namide monohydrochloride)

F0C235 n/f $487

1617420 Sotalol Related Compound B (50 mg) (N-(4-

Formylphenyl)methanesulfonamide)

F0C236 n/f $487

1617430 Sotalol Related Compound C (50 mg) (N-[4-[2-

[(1-Methylethyl)amino]ethyl]phenyl]methanesul-

fonamide hydrochloride)

F0C237 n/f $487

1618003 Spectinomycin Hydrochloride (200 mg) G0C310 650 ug/mg (ai) F-2 (01/05) [22189-32-8] $156

1619006 Spironolactone (125 mg) J-1 [52-01-7] $124

1619505 Squalane (500 mg) G-1 [111-01-3] $156

1620005 Stanozolol CIII (200 mg) F-3 F-2 (02/01) [10418-03-8] $207

1621008 Stearic Acid (500 mg) J I (10/01) [57-11-4] $156

1621507 Stearoyl Polyoxyglycerides (100 mg) F0C286 n/f $156

1622000 Stearyl Alcohol (125 mg) H2B217 H-1 (12/04)

H (09/99)

[112-92-5] $124

1623003 Streptomycin Sulfate (200 mg) J0B195 I (04/03) [3810-74-0] $156

1623502 Succinylcholine Chloride (500 mg) H [71-27-2] $156

1623604 Succinylmonocholine Chloride (150 mg) G F-1 (02/01) n/f $487

1623626 Sucralose (400 mg) G0B028 F (04/03) [56038-13-2] $156

1623637 Sucrose (100 mg) H1C223 H0B002 (11/04)

G-1 (03/03)

G (05/99)

[57-50-1] $156

1623648 Sufentanil Citrate CII (25 mg) H0B208 G (05/03)

F-1 (04/02)

F (09/99)

[60561-17-3] $207

1623670 Sulbactam (250 mg) G (05/05)

F-1 (05/00)

[68373-14-8] $156

1623681 Sulconazole Nitrate (200 mg) F-1 F (05/02) [61318-91-0] $156

1623706 Sulfabenzamide (200 mg) G [127-71-9] $156

1623808 Sulfacetamide (300 mg) G-1 [144-80-9] $156

1624006 Sulfacetamide Sodium (500 mg) I1B318 I (09/04)

H (08/01)

[6209-17-2] $156

1624505 Sulfachlorpyridazine (200 mg) F [80-32-0] $156

1625009 Sulfadiazine (200 mg) J I (03/04) [68-35-9] $156

1626001 Sulfadimethoxine (200 mg) F4C298 F-3 (11/04)

F-2 (03/99)

[122-11-2] $156

1626500 Sulfadoxine (200 mg) F-2 F-1 (07/02) [2447-57-6] $156

1628007 Sulfamerazine (500 mg) H1C171 H (12/04) [127-79-7] $156

1629000 Sulfamethazine (1 g) G-3 [57-68-1] $156

1630009 Sulfamethizole (200 mg) F-3 F-2 (01/03) [144-82-1] $156

1631001 Sulfamethoxazole (200 mg) I-1 I (04/02) [723-46-6] $156

1631500 Sulfamethoxazole N4-glucoside (25 mg) H G (11/01) n/f $487

1632004 Sulfanilamide (5 g) O0B047 N (01/04) [63-74-1] $156
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1633007 Sulfanilamide Melting Point Standard (500 mg)

(Approximately 165 degrees)

K0B133 J-1 (03/04)

J (09/99)

[63-74-1] $75

1633506 Sulfanilic Acid (200 mg) G F-2 (09/00) [121-57-3] $487

1634000 Sulfapyridine (200 mg) I0B298 H (07/04) [144-83-2] $156

1635002 Sulfapyridine Melting Point Standard (1 g) (Ap-

proximately 191 degrees)

J I (07/00) [144-83-2] $92

1635206 Sulfaquinoxaline (200 mg) F0A005 [59-40-5] $156

1636005 Sulfasalazine (125 mg) G-2 G-1 (06/99) [599-79-1] $124

1636504 Sulfathiazole (350 mg) H G (08/00) [72-14-0] $156

1637008 Sulfinpyrazone (200 mg) H0C416 0.992 mg/mg (ai) G (03/05) [57-96-5] $156

1638000 Sulfisoxazole (200 mg) J I-1 (06/99) [127-69-5] $156

1639003 Sulfisoxazole Acetyl (200 mg) H-1 [80-74-0] $156

1640002 Sulfisoxazole Diolamine (500 mg) F [4299-60-9] $156

1642008 Sulindac (200 mg) H G-1 (12/01) [38194-50-2] $156

1642154 Sumatriptan (50 mg) F0C220 [103628-46-2] $208

1642201 Sumatriptan Succinate (200 mg) F0C231 [103628-48-4] $208

1642212 Sumatriptan Succinate Related Compound A

(15 mg) ([3-[2-(dimethylamino)ethyl]-2-[[3-[2-(di-

methylamino)ethyl]-1H-indol-5-yl]methyl]-1H-in-

dol-5-yl]-N-methylmethansulfonamide, succi-

nate salt)

F0C221 n/f $624

1642223 Sumatriptan Succinate Related Compound C

(50 mg) ([3-[2-(dimethylamino)ethyl]-1-(hydro-

xymethyl)-1H-indol-5-yl]-N-methylmethanesulfo-

namide succinate salt)

F0C230 n/f $624

1642507 Suprofen (200 mg) F [40828-46-4] $156

1642700 Tacrine Hydrochloride (500 mg) F0C119 [1684-40-8] $156

1643000 Talbutal CIII (250 mg) F [115-44-6] $207

1643306 Tamoxifen Citrate (200 mg) H G-2 (09/01)

G-1 (05/00)

[54965-24-1] $156

1643361 Taurine (100 mg) F0C104 [107-35-7] $156

1643408 Temazepam CIV (200 mg) H0C205 G (06/04)

F (12/99)

[846-50-4] $207

1643452 Terazosin Hydrochloride (200 mg) F0C244 [70024-40-7] $156

1643463 Terazosin Related Compound A (50 mg) (1-(4-

Amino-6,7-dimethoxy-2-quinazolinyl)piperazine

dihydrochloride)

F0C245 n/f $487

1643474 Terazosin Related Compound B (50 mg) (1-(4-

hydroxy-6,7-dimethoxy-2-quinazolinyl)-4-[(tetra-

hydro-2-furanyl)carbonyl]piperazine)

F0C218 n/f $487

1643485 Terazosin Related Compound C (25 mg) (1,4-

bis(4-amino-6,7-dimethoxy-2-quinazolinyl)piper-

azine dihydrochloride)

F0C257 n/f $487

1643500 Terbutaline Sulfate (125 mg) H G (04/99) [23031-32-5] $124

1643703 Terconazole (200 mg) G-2 G-1(04/01)

G (03/99)

[67915-31-5] $156

1643805 Terfenadine (200 mg) H G (12/99) [50679-08-8] $156

1643907 Terfenadine Related Compound A (100 mg) (1-

[4-(1,1-dimethylethyl)phenyl]-4-[4-(hydroxydi-

phenylmethyl)-1-piperidinyl]-1-butanone)

G n/f $487

1643929 Terfenadine Related Compound B (50 mg)

(Terfenadine-N-oxide)

F n/f $487

1644003 Terpin Hydrate (750 mg) G [2451-01-6] $156
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1645006 Testolactone CIII (125 mg) F-1 [968-93-4] $165

1646009 Testosterone CIII (125 mg) I1B253 I (08/04) [58-22-0] $165

1647001 Testosterone Cypionate CIII (200 mg) G-1 (03/05)

G (08/01)

[58-20-8] $207

1648004 Testosterone Enanthate CIII (200 mg) J [315-37-7] $207

1649007 Testosterone Propionate CIII (200 mg) L1C005 L (08/04)

K-1 (11/01)

[57-85-2] $207

1650006 Tetracaine Hydrochloride (200 mg) J [136-47-0] $156

1651009 Tetracycline Hydrochloride (200 mg) L0C216 976 ug/mg (ai) K (12/04) [64-75-5] $156

1652001 Tetrahydrozoline Hydrochloride (200 mg) G1A015 G (03/03) [522-48-5] $156

1652500 Thalidomide (200 mg) F0C107 [50-35-1] $182

1653004 Theophylline (200 mg) J0B180 I (01/04) [58-55-9] $156

1653106 Theophylline Extended-Release Beads (Drug

Release Calibrator, Multiple Unit) (20 g)

F-1 (11/04) [58-55-9] $156

1655000 Thiabendazole (100 mg) G0A027 F-1 (04/03)

F (04/01)

[148-79-8] $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1

Hydrochloride)

O N (11/02)

M-1 (04/99)

[67-03-8] $156

1656308 Thiamylal CIII (200 mg) F [77-27-0] $207

1657005 Thiethylperazine Malate (200 mg) G F-1 (09/00) [52239-63-1] $156

1658008 Thiethylperazine Maleate (200 mg) F-1 [1179-69-7] $156

1659000 Thimerosal (500 mg) H1B205 H (09/04)

G (12/99)

[54-64-8] $156

1660000 Thioguanine (200 mg) F-1 [154-42-7] $156

1661002 Thiopental CIII (250 mg) I [76-75-5] $207

1662504 Thioridazine (200 mg) H [50-52-2] $156

1663008 Thioridazine Hydrochloride (200 mg) H [130-61-0] $156

1663700 Thiostrepton (200 mg) F1B022 F (11/02) [1393-48-2] $156

1664000 Thiotepa (500 mg) I H (01/99) [52-24-4] $156

1665003 Thiothixene (250 mg) G [3313-26-6] $156

1666006 (E)-Thiothixene (100 mg) H G-1 (05/00) [3313-27-7] $487

1667100 Thonzonium Bromide (200 mg) F [553-08-2] $156

1667202 L-Threonine (200 mg) G F-3 (12/00) [72-19-5] $156

1667279 Thromboplastin, Human Recombinant (set)

(1 vial Thromboplastin and 1 vial Diluent) DIS-
CONTINUED

F (10/04) [9002-05-5] $156

1667290 Tiamulin Fumarate (250 mg) F0C327 [55297-96-6] $156

1667337 Tiamulin Related Compound A (50 mg) (Tosyl

pleuromutilin)

F0C328 n/f $494

1667304 Ticarcillin Monosodium Monohydrate (200 mg) H G-1 (03/99) [74682-62-5] $156

1667359 Tiletamine Hydrochloride (200 mg) F0C019 [14176-50-2] $156

1667406 Timolol Maleate (200 mg) G-1 [26921-17-5] $156

1667520 Tinidazole (200 mg) F0C093 [19387-91-8] $156

1667530 Tinidazole Related Compound A (100 mg) (2-

methyl-5-nitroimidazole)

F0C091 [696-23-1] $487

1667439 Tioconazole (200 mg) H G (04/02) [65899-73-2] $156

1667450 Tioconazole Related Compound A (25 mg) (1-

[2,4-Dichloro-beta-[(3-thenyl)-oxy]phenethyl]imi-

dazole Hydrochloride)

G n/f $487
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1667461 Tioconazole Related Compound B (25 mg) (1-

[2,4-Dichloro-beta-[(2,5-dichloro-3-thenyl)oxy]-

phenethyl]imidazole Hydrochloride)

G n/f $487

1667472 Tioconazole Related Compound C (25 mg) (1-

[2,4-Dichloro-beta-[(5-bromo-2-chloro-3-thenyl)-

oxy]-phenethyl]imidazole Hydrochloride)

G n/f $487

1667508 Tobramycin (250 mg) K0B248 J (08/03) [32986-56-4] $156

1667552 Tocainide Hydrochloride (125 mg) F-1 F (04/99) [35891-93-1] $124

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M L-1 (01/00) [10191-41-0] $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E

Acetate)

K J (06/99) [7695-91-2] $156

1667803 Alpha Tocopheryl Acid Succinate (250 mg)

(Vitamin E Succinate)

F-5 F-4 (01/02) [4345-03-3] $156

1668001 Tolazamide (200 mg) G-2 G-1 (06/00) [1156-19-0] $156

1669004 Tolazoline Hydrochloride (300 mg) F [59-97-2] $156

1670003 Tolbutamide (200 mg) I H (06/00) [64-77-7] $156

1670502 Tolmetin Sodium (500 mg) I0B064 H (09/03) [64490-92-2] $156

1671006 Tolnaftate (200 mg) J0C405 1.000 mg/mg (dr) I (02/05) [2398-96-1] $156

1672009 Toluenesulfonamides, ortho and para (200 mg

of each supplied in a set)

F-4 F-3 (11/99) [88-19-7] (o)

[70-55-3] (p)

$487

1672304 Torsemide (200 mg) F0B090 [56211-40-6] $156

1672315 Torsemide Related Compound A (75 mg) (4-[(3-

methylphenyl)amino]-3-pyridinesulfonamide)

F0B071 n/f $487

1672326 Torsemide Related Compound B (75 mg) (N-

[(n-butylamino)carbonyl]-4-[(3-methylphenyl)a-

mino]-3-pyridinesulfonamide)

F0B083 n/f $487

1672337 Torsemide Related Compound C (75 mg) (N-

[(ethylamino)carbonyl]-4-[(3-methylphenyl)ami-

no]-3-pyridinesulfonamide)

F0B078 n/f $487

1672803 Transplatin (25 mg) H0B287 G (03/04) [14913-33-8] $487

1673500 Trazodone Hydrochloride (200 mg) F-2 [25332-39-2] $156

1674004 Tretinoin (30 mg/ampule; 5 ampules) I2B185 I-1 (01/04)

I (01/02)

H (06/01)

[302-79-4] $156

1675007 Triacetin (1 g) H0C413 G-1 (02/05)

G (06/01)

[102-76-1] $156

1676000 Triamcinolone (250 mg) H-1 [124-94-7] $156

1677002 Triamcinolone Acetonide (500 mg) K J (03/99) [76-25-5] $156

1678005 Triamcinolone Diacetate (200 mg) G [67-78-7] $156

1679008 Triamcinolone Hexacetonide (125 mg) G [5611-51-8] $124

1680007 Triamterene (200 mg) I [396-01-0] $156

1680506 Triazolam CIV (200 mg) H0B041 G-1 (03/03) [28911-01-5] $207

1680608 Tributyl Citrate (500 mg) G0C227 F (01/05) [77-94-1] $156

1680801 Trichlorfon (200 mg) F [52-68-6] $156

1681000 Trichlormethiazide (200 mg) H [133-67-5] $156

1682206 Triclosan (200 mg) F0B135 [3380-34-5] $156

1683005 Tridihexethyl Chloride (200 mg) F-1 [4310-35-4] $156

1683504 Trientine Hydrochloride (125 mg) F2B257 F-1 (09/03)

F (08/96)

[38260-01-4] $124

1683606 Triethyl Citrate (500 mg) F-1 F (03/02) [77-93-0] $156

1685000 Trifluoperazine Hydrochloride (200 mg) H0A010 G (03/03) [440-17-5] $156
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1685500 2-[N-(2,2,2-Trifluoro-ethyl)amino-5]-chloroben-

zophenone (25 mg)

F n/f $487

1686003 Triflupromazine Hydrochloride (200 mg) F-2 F-1 (03/04) [1098-60-8] $156

1686309 Trifluridine (200 mg) F [70-00-8] $156

1686310 Trifluridine Related Compound A (20 mg) (5-

Carboxy-2’-deoxyuridine)

F [14599-46-3] $487

1687006 Trihexyphenidyl Hydrochloride (200 mg) J I (07/01) [52-49-3] $156

1689001 Trimeprazine Tartrate (200 mg) F-3 F-2 (08/01) [4330-99-8] $156

1690000 Trimethadione (200 mg) G [127-48-0] $156

1692006 Trimethobenzamide Hydrochloride (500 mg) H-2 H-1 (06/02) [554-92-7] $156

1692505 Trimethoprim (300 mg) J0B228 I (01/04) [738-70-5] $156

1693009 Trioxsalen (200 mg) H0C278 G (04/04) [3902-71-4] $156

1694001 Tripelennamine Citrate (200 mg) G F (02/03) [6138-56-3] $156

1695004 Tripelennamine Hydrochloride (200 mg) J [154-69-8] $156

1696007 Triprolidine Hydrochloride (500 mg) I H-1 (02/02) [6138-79-0] $156

1696109 Triprolidine Hydrochloride Z-Isomer (100 mg) G F-1 (02/02) n/f $487

1696200 Trisalicylic Acid (100 mg) G F-1 (10/99) n/f $487

1697000 Troleandomycin (250 mg) F-1 [2751-09-9] $156

1698002 Tromethamine (125 mg) G F-3 (07/99) [77-86-1] $124

1699005 Tropicamide (125 mg) G-1 G (02/99) [1508-75-4] $124

1700002 Trypsin Crystallized (300 mg) H G (12/99) [9002-07-7] $156

1700501 L-Tryptophan (200 mg) G-1 G (09/00) [73-22-3] $156

1702008 Tubocurarine Chloride (250 mg) K-1 [6989-98-6] $156

1703805 Tylosin (250 mg) F0C008 [1401-69-0] $156

1704003 Tyloxapol (600 mg) H G (02/00) [25301-02-4] $156

1704502 Tyropanoate Sodium (500 mg) F [7246-21-1] $156

1705006 L-Tyrosine (500 mg) J [60-18-4] $156

1705301 Ubidecarenone (200 mg) F0B191 [303-98-0] $156

1705312 Ubidecarenone for System Suitability (25 mg) F0B194 [303-98-0] $156

1705505 Undecylenic Acid (200 mg) G2C018 G-1 (11/04)

G (01/02)

[112-38-9] $156

1705800 Uracil Arabinoside (50 mg) G F-1 (06/99) [3083-77-0] $156

1706009 Uracil Mustard (500 mg) F [66-75-1] $156

1706701 Urea C 13 (100 mg) F0C078 [57-13-6] $182

1707806 Ursodiol (125 mg) G F-1 (11/01)

F (09/99)

[128-13-2] $124

1707908 Valerenic Acid (25 mg) G0B146 F (01/04) [3569-10-6] $696

1708503 L-Valine (200 mg) F-2 F-1 (05/02) [72-18-4] $156

1708707 Valproic Acid (500 mg) J1B127 J (01/04)

I-1 (11/00)

[99-66-1] $156

1708729 Valproic Acid Related Compound A (0.25 mL)

(diallylacetic acid)

F1B156 F (01/03) [99-67-2] $208

1708762 Valsartan (350 mg) F0C147 0.995 mg/mg (an) [137862-53-4] $156

1708773 Valsartan Related Compound A (20 mg) ((R)-N-

Valeryl-N-([2’-(1-H-tetrazole)-5-yl)-biphenyl-4-

yl]-methyl)-valine)

F0C215 n/f $624

1708795 Valsartan Related Compound C (10 mg) ((S)-N-

Valeryl-N-([2’-(1-H-tetrazole)-5-yl)biphenyl-4-yl]-

methyl)valine benzyl ester)

F0C208 n/f $624
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1709007 Vancomycin Hydrochloride (4 vials, each vial

contains 100,500 mcg of vancomycin activity)

L K (08/01) [1404-93-9] $156

1710006 Vanillin (200 mg) J0A021 I (03/05)

H (04/99)

[121-33-5] $156

1711009 Vanillin Melting Point Standard (1 g) (Approxi-

mately 82 degrees)

J I-1 (03/03)

I (11/00)

[121-33-5] $92

1711155 Vecuronium Bromide (50 mg) F0C367 [50700-72-6] $156

1711166 Vecuronium Bromide Related Compound A

(25 mg) (3alpha, 17beta-diacetyl-oxy-2beta,

16beta-bispiperidinyl-5alpha-androstan)

F0B178 n/f $487

1711202 Verapamil Hydrochloride (200 mg) G F-4 (06/00) [152-11-4] $156

1711304 Verapamil Related Compound A (50 mg) (3,4-

Dimethoxy-alpha-[3-(methylamino)propyl]-al-

pha-(1-methylethyl)-benzeneacetonitrile mono-

Hydrochloride)

H G (01/01) n/f $487

1711406 Verapamil Related Compound B (50 mg) (al-

pha-[2-[[2-(3,4-dimethoxyphenyl)-ethyl]methyla-

mino]ethyl]-3,4-dimethoxy-alpha-(1-methy-

lethyl)-benzeneacetonitrile monoHydrochloride)

G [1794-55-4] $487

1711461 Verteporfin (200 mg) F0C166 [129497-78-5] $156

1711472 Verteporfin Related Compound A (50 mg) ((+/-

)18-Ethenyl-4,4a-dihydro-3,4-bis(methoxycarbo-

nyl)-4a,8,14,19-tetramethyl-23H,25H-benzo[b]-

prophine-9,13-dipropanoic acid)

F0C167 n/f $487

1711508 Vidarabine (200 mg) G-1 [24356-66-9] $156

1713004 Vinblastine Sulfate (50 mg) M0B308 L (12/04)

K (05/99)

[143-67-9] $354

1714007 Vincristine Sulfate (50 mg/ampule) O0B062 N (01/03)

M (04/99)

[2068-78-2] $479

1714506 Vinorelbine Tartrate (200 mg) F0C243 [125317-39-7] $156

1714528 Vinorelbine Related Compound A (25 mg) (4-O-

Deacetylvinorelbine tartrate)

F0C242 n/f $487

1715000 Viomycin Sulfate (200 mg) F [37883-00-4] $156

1716002 Vitamin A (10 ampules containing vitamin A

acetate in cottonseed/peanut oil)

V0C258 U (04/04) [127-47-9] $156

1717504 Vitamin D Assay System Suitability (1.5 g) F [67-97-0] $156

1717708 Vitexin (30 mg) F0C142 [3681-93-4] $520

1719000 Warfarin (200 mg) I0B305 H-2 (08/04)

H-1 (11/01)

[81-81-2] $156

1719102 Warfarin Related Compound A (50 mg) (3-(o-

hydroxyphenyl)-5-phenyl-2-cyclohexen-1-one)

G1B111 G (01/04) [37209-23-7] $156

1720000 Xanthanoic Acid (100 mg) G-1 G (12/00) [82-07-5] $487

1720203 Xanthone (100 mg) F-1 [90-47-1] $487

1720407 Xylazine (200 mg) F1C001 F (02/05) [7361-61-7] $156

1720429 Xylazine Hydrochloride (200 mg) F [23076-35-9] $156

1720600 Xylitol (1 g) G0B037 F-3 (11/02)

F-2 (05/00)

[87-99-0] $156

1721002 Xylometazoline Hydrochloride (125 mg) I0B101 H-1 (05/03) [1218-35-5] $124

1722005 Xylose (1 g) F [58-86-6] $156

1724000 Yohimbine Hydrochloride (200 mg) F [65-19-0] $156

1724306 Zalcitabine (200 mg) F [7481-89-2] $156

1724317 Zalcitabine Related Compound A (50 mg) (2’,3’-

Didehydro-2’,3’-dideoxycytidine)

F0B234 [7481-88-1] $487
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1724500 Zidovudine (400 mg) G F (09/01) [30516-87-1] $156

1724521 Zidovudine Related Compound B (25 mg) (3’-

chloro-3’-deoxythymidine)

G0B116 F-1 (03/03)

F (06/01)

[25526-94-7] $487

1724532 Zidovudine Related Compound C (100 mg)

(thymine)

F-1 F (09/01) [65-71-4] $487

1724656 Zileuton (150 mg) F0C062 [111406-87-2] $156

1724667 Zileuton Related Compound A (50 mg) (N-(1-

Benzo[b]thien-2-ylethyl) urea)

F0B316 n/f $487

1724678 Zileuton Related Compound B (50 mg) (2-

(Benzo[b]thien-2-oyl)benzo[b]thiophene)

F0B313 n/f $487

1724689 Zileuton Related Compound C (50 mg) (1-

Benzo[b]thien-2-ylethanone)

F0B299 n/f $487

1724805 Zolazepam Hydrochloride (500 mg) G0C023 F-1 (03/04)

F (05/02)

[33754-49-3] $156
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00200-6 5-Acetamido-3-amino-2,4,6-triiodobenzoic Acid (50 mg)

(Limit Test)

1184027 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-3-

amino-2,4,6-triiodobenzoic Acid)

02200-3 3-Amino-4-carboxamidopyrazole Hemisulfate (50 mg) (Limit
Test)

1013024 Allopurinol Related Compound A (50 mg) (3-Amino-4-carbox-

amidopyrazole Hemisulfate)

02250-2 4-Amino-6-chloro-1,3-benzenedisulfonamide (100 mg) (Lim-
it Test)

1057507 Benzothiadiazine Related Compound A (100 mg) (4-Amino-6-

chloro-1,3-benzenedisulfonamide)

1023403 3-Amino-6-chloro-1-methyl-4-phenylcarbostyril (25 mg) 1023403 Diazepam Related Compound B (25 mg) (3-Amino-6-chloro-

1-methyl-4-phenylcarbostyril)

02380-0 2-Amino-2’-chloro-5-nitrobenzophenone (25 mg) (Limit
Test)

1140338 Clonazepam Related Compound B (25 mg) (2-Amino-2’-

chloro-5-nitrobenzophenone)

02420-2 4-Amino-6-chloro-N-3-methyl-m-benzenedisulfonamide

(100 mg) (Limit Test)

1424018 Methyclothiazide Related Compound A (100 mg) (4-Amino-6-

chloro-N-3-methyl-m-benzenedisulfonamide)

02240-6 2-Amino-4-chlorophenol (50 mg) (Limit Test) 1130527 Chlorzoxazone Related Compound A (25 mg) ( 2-Amino-4-

chlorophenol)

02460-0 3-Amino-4-(2-chloro-phenyl)-6-nitrocarbostyril (25 mg) (Lim-
it Test)

1140327 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-

chlorophenyl)-6-nitrocarbostyril)

02490-5 2-Amino-2’,5-dichlorobenzophenone (25 mg) (Limit Test) 1370338 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-

dichlorobenzophenone)

02610-6 3-Amino-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg) (Limit
Test)

1078325 Bumetanide Related Compound A (25 mg) (3-Amino-4-

phenoxy-5-sulfamoylbenzoic Acid)

02620-8 alpha-Aminopropiophenone Hydrochloride (50 mg) (Limit
Test)

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophe-

none Hydrochloride)

06300-0 5-Benzyl-3,6-dioxo-2-piperazineacetic Acid (250 mg) (Limit
Test)

1043728 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-

dioxo-2-piperazineacetic Acid)

07350-3 2-(4-Biphenylyl)propionic Acid (100 mg) (Limit Test) 1285760 Flurbiprofen Related Compound A (100 mg) (2-(4-Bipheny-

lyl)propionic Acid)

07480-1 N,N’-Bis-(1,3-dihydroxy-2-propyl)-5-amino-2,4,6-triiodoi-

sophthalamide (50 mg) (Limit Test)
1344724 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-

dihydroxy-2-propyl)-5-amino-2,4,6-triiodoisophthalamide)

07500-4 4,4’-Bis[4-(p-chlorophenyl)-4-hydroxypiperidino]-butyrophe-

none (25 mg) (Limit Test)

1303013 Haloperidol Related Compound A (25 mg) (4,4-Bis[4-p-

chlorophenyl)-4-hydroxypiperidino]-butyrophenone

08650-5 Calcium Formyltetrahydrofolate (50 mg) (AS) (For Qualitia-

tive Use Only)

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formylte-

trahydrofolate)

11230-0 p-Chlorobenzhydrylpiperazine (25 mg) 1333058 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenzhy-

drylpiperazine)

11310-9 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxaldehyde

(25 mg) (Limit Test)
1370349 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxaldehyde)

11320-0 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxylic Acid

(25 mg) (Limit Test)
1370350 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxylic Acid)

11330-2 6-Chloro-4-(o-chloro-phenyl)-2-quinazoline Methanol

(25 mg) (Limit Test)
1370360 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazoline Methanol)

11400-0 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

(50 mg) (Limit Test)
1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-

2H-1,4-benzodiazepin-2-one)

11500-2 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

4-oxide (25 mg) (Limit Test)
1110020 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-

1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one 4-oxide)

11510-4 2-Chloro-4-N-furfuryl-amino-5-sulfamolybenzoic acid

(50 mg) (Limit Test)
1287020 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-

furfurylamino-5-sulfamoylbenzoic Acid)

11550-1 2-Chloro-3,5-dimethyl-phenol (50 mg) (Limit Test) 1122722 Chloroxylenol Related Compound A (50 mg) (2-Chloro-3,5-

dimethyl-phenol)

11650-4 (o-Chlorophenyl)diphenyl-methanol (25 mg) (Limit Test) 1141024 Clotrimazole Related Compound A (25 mg) ((o-Chlorophe-

nyl)diphenyl-methanol )

11670-8 4-(4-Chlorophenyl)-2-pyrrolidinone (75 mg) (Limit Test) 1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-

2-pyrrolidinone)

11900-3 4-Chloro-5-sulfamoylanthranilic Acid (100 mg) (Limit Test) 1287030 Furosemide Related Compound B (100 mg) (4-Chloro-5-

sulfamoylanthranilic Acid)
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1119309 4’-Chloro-3’-sulfamoyl-2-benzophenone Carboxylic Acid

(100 mg)

1119309 Chlorthalidone Related Compound A (25 mg) (4’-Chloro-3’-

sulfamoyl-2-benzophenone Carboxylic Acid)

1153001 Cyclizine (1 g) DISCONTINUED N/A DISCONTINUED, Last Lot/Valid Use Date: F (04/04)

15870-8 Cyclosporine U (25 mg) DISCONTINUED 1158650 Cyclosporine Resolution Mixture (25 mg) (Replaces Cat. No.

15870-8 Cyclosporine U (25 mg))

21000-3 alpha-d-4-Dimethylamino-1,2-diphenyl-3-methyl-2-butanol

Hydrochloride (125 mg) (Limit Test)
1575206 Propoxyphene Related Compound A (50 mg) (alpha-d-4-

Dimethylamino-1,2-diphenyl-3-methyl-2-butanol Hydrochlor-

ide)

1268820 Etoposide Related Compound A (25 mg) (4’-Demethylepi-

podophyllotoxin 9-[4,6-O-(R)-ethylidene-alpha-D-glucopyra-

noside) DISCONTINUED

1268852 Etoposide Resolution Mixture (30 mg)

1269006 Evans Blue (200 mg) N/A DISCONTINUED, Last Lot/Valid Use Date: G (04/04)

1277208 Fluoride Dentifrice: Sodium Fluoride-Calcium Pyrophosphate

(high beta-phase) (180 g) DISCONTINUED
N/A DISCONTINUED, Last Lot/Valid Use Date: F (01/04)

32720-4 3-Hydroxy-1-methylquinuclidinium Bromide (250 mg) (Limit
Test)

1135021 Clidinium Bromide Related Compound A (250 mg) (3-Hydro-

xy-1-methylquinuclindinium Bromide)

1329505 9-Hydroxypropantheline Bromide (50 mg) 1329505 Propantheline Bromide Related Compound A (50 mg) (9-

Hydroxypropantheline bromide)

1330005 Hydroxypropyl Methylcellulose (250 mg) 1330005 Hypromellose (250 mg) (Hydroxypropyl Methylcellulose)

33010-7 Hydroxypropyl Methylcellulose Phthalate (100 mg) 1335304 Hypromellose Phthalate (100 mg)

1362001 Levo-alpha-acetylmethadol Hydrochloride CII (25 mg) (AS)

DISCONTINUED
N/A DISCONTINUED, Last Lot/Valid Use Date: F-1 (08/03)

Melting Point Standard - Acetanilide (500 mg; approximately

114 degrees)

1004001 Acetanilide Melting Point Standard (500 mg) (Approximately

114 degrees)

Melting Point Standard - Caffeine (1 g; approximately

236 degrees)

1086006 Caffeine Melting Point Standard (1 g) (Approximately 236 de-

grees)

Melting Point Standard - Phenacetin (500 mg; approximately

135 degrees)

1514008 Phenacetin Melting Point Standard (500 mg) (Approximately

135 degrees)

Melting Point Standard - Sulfanilamide (1 g; approximately

165 degrees)

1633007 Sulfanilamide Melting Point Standard (500 mg) (Approxi-

mately 165 degrees)

Melting Point Standard - Sulfapyridine (2 g; approximately

191 degrees)

1635002 Sulfapyridine Melting Point Standard (1 g) (Approximately

191 degrees)

Melting Point Standard - Vanillin (1 g; approximately

82 degrees)

1711009 Vanillin Melting Point Standard (1 g) (Approximately 82 de-

grees)

1420006 3-Methoxytyrosine (50 mg) 1420006 Levodopa Related Compound B (50 mg) (3-Methoxytyrosine)

42420-0 2-Methylamino-5-chlorobenzophenone (25 mg) (Limit Test) 1185020 Diazepam Related Compound A (25 mg) (2-Methylamino-5-

chlorobenzophenone)

42430-2 3-O-Methylcarbidopa (50 mg) 1095517 Carbidopa Related Compound A (50 mg) (3-O-Methylcarbi-

dopa)

1434000 Methylphenidate Hydrochloride Erythro Isomer CII (25 mg)

DISCONTINUED; please order 1434011

1434011 Methylphenidate Hydrochloride Erythro Isomer Solution CII
(0.5 mL)

1445222 Mitoxantrone Related Compound A Hydrochloride (30 mg)

(8-amino-1,4-dihydroxy-5[[2-[(2-hydroxyethyl)amino]ethyl]a-

mino]-9,10-anthracenedione Hydrochloride) DISCONTIN-
UED; Please order 1445211

1445211 Mitoxantrone System Suitability Mixture (0.3 mg)

46600-7 5-Nitro-2-furfuraldazine (500mg) 1466007 Nitrofurazone Related Compound A (500mg) (5-Nitro-2-

furfuraldazine)

46660-8 3-Nitro-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg) (Limit
Test)

1078336 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phe-

noxy-5-sulfamoylbenzoic Acid)

1477900 Octyl Methoxycinnamate (500 mg) 1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate)

49400-2 Pancreatin (2 g) 1 4 9 4 0 5 7

a n d / o r

1494079

Pancreatin Amylase and Protease (2 g) and/or Pancreatin

Lipase (2 g)

1527000 Phenprocoumon (200 mg) DISCONTINUED N/A DISCONTINUED, Last Lot/Valid Use Date: F-1 (02/04)
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53180-1 Phenylcyclohexylglycolic Acid (100 mg) (Limit Test) 1485114 Oxybutynin Related Compound A (100 mg) (Phenylcyclohex-

ylglycolic Acid)

53350-1 alpha-Phenyl-2-piperidineacetic Acid Hydrochloride (50 mg)

(Limit Test)
1434022 Methylphenidate Related Compound A (50 mg) (alpha-

Phenyl-2-piperidineacetic Acid Hydrochloride)

54500-1 Plastic, Negative Control 1546707 Polyethylene, High Density (3 strips)

61500-5 Sodium Taurocholate (20 g) 1071304 Bile Salts (10 g) (Sodium Taurocholate)

68800-9 3-(3,4,6-Trihydroxyphenyl)-alanine (50 mg) (Limit Test) 1361010 Levodopa Related Compound A (50 mg) (3-(3,4,6-Trihydrox-

yphenyl)-alanine)

Vitamin B1 Hydrochloride 1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride)

Vitamin B2 1603006 Riboflavin (500 mg) (Vitamin B2)

Vitamin B3 1462006 Niacinamide (500 mg) (Vitamin B3)

Vitamin B5 1087009 Calcium Pantothenate (200 mg) (Vitamin B5)

Vitamin B6 1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6)

Vitamin B12 1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg

of mixture) (Vitamin B12)

Vitamim Bc 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)

Vitamin C 1043003 Ascorbic Acid (1 g) (Vitamin C)

Vitamin D2 1239005 Ergocalciferol (150 mg; 30 mg/ampule; 5 ampules) (Vitamin

D2)

Vitamin D3 1131009 Cholecalciferol (30 mg/ampul; 5 ampuls) (Vitamin D3)

Vitamin E Alcohol 1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol)

Vitamin E Acetate 1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate)

Vitamin E Acid Succinate 1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E

Succinate)

Vitamin K1 1538006 Phytonadione (500 mg) (Vitamin K1)

Vitamin K3 1381006 Menadione (200 mg) (Vitamin K3)

Vitamin M 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)
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AMINO ACIDS
1012509 L-Alanine (200 mg) F-2 $156

1021000 Aminocaproic Acid (200 mg) F-4 $156

1042500 L-Arginine (200 mg) G-1 $156

1042601 Arginine Hydrochloride (125 mg) G0B060 $124

1161509 L-Cysteine Hydrochloride (200 mg) H $156

1294976 Glutamic Acid (200 mg) F0C069 $156

1294808 Glutamine (100 mg) F0B244 $156

1295800 Glycine (200 mg) F-3 $156

1308505 L-Histidine (200 mg) G0A018 $156

1349502 L-Isoleucine (200 mg) F-2 $156

1357001 L-Leucine (200 mg) H0B237 $156

1359903 Levocarnitine (400 mg) G0B197 $156

1359925 Levocarnitine Related Compound A (100 mg) (3-carboxy-N,N,N-trimethyl-2-propen-1-aminium chloride) F-1 $208

1371501 L-Lysine Acetate (200 mg) F1C027 $156

1372005 L-Lysine Hydrochloride (200 mg) H $156

1411504 L-Methionine (200 mg) G $156

1530503 L-Phenylalanine (200 mg) H $156

1568506 L-Proline (200 mg) F-2 $156

1612506 L-Serine (200 mg) G $156

1667202 L-Threonine (200 mg) G $156

1700501 L-Tryptophan (200 mg) G-1 $156

1705006 L-Tyrosine (500 mg) J $156

1708503 L-Valine (200 mg) F-2 $156

BOTANICALS
CAPSAICIN/CAPSICUM

1091108 Capsaicin (100 mg) G-1 $156

1200600 Dihydrocapsaicin (25 mg) G0C071 $156

CHAMOMILE

1040708 Apigenin-7-Glucoside (30 mg) F $487

CHASTE TREE

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 $520

CRANBERRY LIQUID

1134368 Citric Acid (200 mg) F1B092 $156

1181302 Dextrose (500 mg) J-1 $124

1286504 Fructose (125 mg) I-2 $124

1374601 Malic Acid (200 mg) G0B158 $156

1594506 Quinic Acid (200 mg) F $156

1617000 Sorbitol (125 mg) H1B139 $124

1623637 Sucrose (100 mg) H1C223 $156

ELEUTHERO

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

ECHINACEA

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1231728 Powdered Echinacea Purpurea Extract (1 g) F0D018 $520

1231706 Powdered Echinacea Angustifolia Extract (1 g) F0D019 $520

1305507 2E, 4E-Hexadienoic Acid Isobutylamide (25 mg) F0C353 $540

FEVERFEW

1500400 Parthenolide (25 mg) F $156
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1606503 Rutin (100 mg) F $156

GARLIC

1012145 Agigenin (25 mg) F $156

1012950 Alliin (25 mg) F $1,525

1115556 beta-Chlorogenin (20 mg) F $156

1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F $675

1411504 L-Methionine (200 mg) G $156

GARLIC FLUID EXTRACT

1013057 S-Allyl-L-Cysteine (25 mg) F $487

GINGER

1091108 Capsaicin (100 mg) G-1 $156

1291504 Powdered Ginger (500 mg) F $156

GINKGO

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1592409 Quercetin (500 mg) F0B015 $156

1606503 Rutin (100 mg) F $156

AMERICAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

ASIAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

HAWTHORN LEAF WITH FLOWER

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1335202 Hyperoside (50 mg) F $855

1592409 Quercetin (500 mg) F0B015 $156

1606503 Rutin (100 mg) F $156

1717708 Vitexin (30 mg) F0C142 $520

KAVA

1355709 Powdered Kava Extract (1 g) F0C161 $260

KAWAIN

1355753 Kawain (200 mg) F0C160 $208

LICORICE

1295888 Glycyrrhizic Acid (25 mg) F0C006 $487

MILK THISTLE

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 $260

1612630 Silybin (50 mg) F $156

1612641 Silydianin (20 mg) F $156

RED CLOVER

1286060 Formononetin (50 mg) F0C196 $520

1599500 Powdered Red Clover Extract (500 mg) F0C188 $260

SAW PALMETTO

1424233 Methyl Caprate (300 mg) F $156

1424244 Methyl Caproate (300 mg) F $156

1424255 Methyl Caprylate (300 mg) F $156

1430305 Methyl Laurate (500 mg) G0C356 $156

1430327 Methyl Linoleate (5 x 50 mg) F $156

1430349 Methyl Linolenate (5 x 50 mg) F $156

1431501 Methyl Myristate (300 mg) G0C357 $156

1431556 Methyl Oleate (500 mg) G0C148 $156

1431603 Methyl Palmitate (300 mg) F $156
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1431625 Methyl Palmitoleate (300 mg) F $156

1437508 Methyl Stearate (300 mg) F $156

ST. JOHN S WORT

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1335202 Hyperoside (50 mg) F $855

1485001 Oxybenzone (150 mg) H0B263 $156

1606503 Rutin (100 mg) F $156

VALERIAN

1707908 Valerenic Acid (25 mg) G0B146 $696

MISCELLANEOUS DIETARY SUPPLEMENTS
1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 $156

1133638 Chromium Picolinate (100 mg) F $156

1150353 Creatinine (100 mg) F $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 $156

1611955 Selenomethionine (100 mg) F0B006 $156

VITAMINS-MINERALS
1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 $156

1071508 Biotin (200 mg) H1B019 $156

1086356 Calcium Ascorbate (200 mg) F-1 $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 $156

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 $159

1131803 Delta-4,6-cholestadienol (30 mg) F $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg of mixture) (Vitamin B12) N $156

1179504 Dexpanthenol (500 mg) J0C293 $160

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 $168

1241007 Ergosterol (50 mg) H $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P $156

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formyltetrahydrofolate) I0B176 $156

1381006 Menadione (200 mg) (Vitamin K3) H-3 $156

1461003 Niacin (200 mg) H2C121 $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 $156

1494501 Panthenol, Racemic (200 mg) G $156

1494807 Pantolactone (500 mg) F $487

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 $156

1550001 Potassium Gluconate (200 mg) H0C064 $156

1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P $156

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 $156

1613509 Sodium Ascorbate (200 mg) G2C067 $156

1614002 Sodium Fluoride (1 g) H-1 $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O $156

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K $156

1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E Succinate) F-5 $156

1716002 Vitamin A (10 ampules containing vitamin A acetate in cottonseed/peanut oil) V0C258 $156

1717504 Vitamin D Assay System Suitability (1.5 g) F $156
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1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 $207

1014005 Alphaprodine Hydrochloride CII (250 mg) F $207

1015008 Alprazolam CIV (200 mg) H $207

1030001 Amobarbital CII (200 mg) F-2 $207

1036008 Anileridine Hydrochloride CII (250 mg) F $207

1042000 Aprobarbital CIII (200 mg) (AS) F-1 $207

1059003 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 $207

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 $207

1079000 Butabarbital CIII (200 mg) H0C007 $207

1081002 Butalbital CIII (200 mg) H0C054 $207

1082504 Butorphanol Tartrate CIV (500 mg) J $207

1089004 Cannabidiol CI (25 mg) (AS) F-2 $207

1090003 Cannabinol CI (25 mg) (AS) $207

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophenone Hydrochloride) I $560

1109000 Chlordiazepoxide CIV (200 mg) I0B063 $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 $207

1140305 Clonazepam CIV (200 mg) G1B175 $207

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 $207

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 $207

1144000 Codeine Phosphate CII (100 mg) J0C200 $207

1145003 Codeine Sulfate CII (250 mg) H-2 $207

1180004 Dextroamphetamine Sulfate CII (500 mg) I0C311 $216

1183002 Diacetylmorphine Hydrochloride (Heroin Hydrochloride) CI (25 mg) (AS) J $207

1185008 Diazepam CIV (100 mg) I $207

1187207 Dichloralphenazone CIV (200 mg) F0B010 $207

1194009 Diethylpropion Hydrochloride CIV (200 mg) H $207

1200804 Dihydrocodeine Bitartrate CII (200 mg) H $207

1219008 Diphenoxylate Hydrochloride CII (200 mg) I $207

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 $207

1270005 Fentanyl Citrate CII (100 mg) K0C264 $207

1280009 Fluoxymesterone CIII (200 mg) G-2 $207

1285002 Flurazepam Hydrochloride CIV (200 mg) J0C365 $207

1295006 Glutethimide CII (500 mg) F $207

1302305 Halazepam CIV (200 mg) (AS) F1C224 $207

1307003 Hexobarbital CIII (500 mg) F $207

1315001 Hydrocodone Bitartrate CII (250 mg) K0C217 $207

1315012 Hydrocodone Bitartrate Related Compound A CII (70 mg) (Morphinan-6-one, 4-hydroxy-3-methoxy-17-methyl) F0C214 $513

1323000 Hydromorphone Hydrochloride CII (50 mg) J0C372 $207

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 $207

1359506 Levmetamfetamine CII (75 mg) F $207

1364007 Levorphanol Tartrate CII (500 mg) H $207

1370305 Lorazepam CIV (200 mg) I0C048 $207

1371002 Lysergic Acid Diethylamide Tartrate (LSD) CI (10 mg) (AS) I $207

1375309 Mazindol CIV (350 mg) H $207

1383001 Meperidine Hydrochloride CII (200 mg) I $207

1386000 Mephobarbital CIV (250 mg) G $207

1389008 Meprobamate CIV (200 mg) G-1 $207

1398009 Methadone Hydrochloride CII (200 mg) I0B163 $207
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1399001 Methamphetamine Hydrochloride CII (125 mg) I $207

1404000 Methaqualone CI (500 mg) F-1 $207

1405002 Metharbital CIII (200 mg) F-2 $207

1413000 Methohexital CIV (500 mg) F-2 $207

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride (STP) CI (25 mg) (AS) F $207

1429000 Methylenedioxy-3,4-amphetamine Hydrochloride (MDA) CI (25 mg) (AS) F-1 $207

1433008 Methylphenidate Hydrochloride CII (125 mg) I1C241 $165

1434011 Methylphenidate Hydrochloride Erythro Isomer Solution CII (0.5 mL) F0C368 $560

1438001 Methyltestosterone CIII (200 mg) J $207

1447002 Morphine Monohydrate CII (50 mg) (AS) G $207

1448005 Morphine Sulfate CII (500 mg) M0D016 $332

1452002 Nalorphine Hydrochloride CIII (250 mg) I $207

1453526 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-noroxymorphone hydrochloride) F $207

1454008 Nandrolone CIII (50 mg) $560

1455000 Nandrolone Decanoate CIII (250 mg) I $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H $207

1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one) H1B035 $560

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 $560

1482003 Oxandrolone CIII (50 mg) G0B220 $207

1483006 Oxazepam CIV (200 mg) G-1 $207

1485191 Oxycodone CII (200 mg) I0B046 $207

1487007 Oxymetholone CIII (200 mg) G1B247 $207

1488000 Oxymorphone CII (500 mg) H0B214 $207

1505007 Pentazocine CIV (500 mg) I0C418 $207

1507002 Pentobarbital CII (200 mg) H3C144 $207

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G $207

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 $207

1524001 Phenobarbital CIV (200 mg) J $207

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 $207

1554501 Prazepam CIV (500 mg) G0C066 $207

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 $207

1575002 Propoxyphene Napsylate CII (1 g) H $207

1592205 Quazepam CIV (200 mg) F $207

1611004 Secobarbital CII (200 mg) H $207

1620005 Stanozolol CIII (200 mg) F-3 $207

1623648 Sufentanil Citrate CII (25 mg) H0B208 $207

1643000 Talbutal CIII (250 mg) F $207

1643408 Temazepam CIV (200 mg) H0C205 $207

1645006 Testolactone CIII (125 mg) F-1 $165

1646009 Testosterone CIII (125 mg) I1B253 $165

1647001 Testosterone Cypionate CIII (200 mg) G-1 $207

1648004 Testosterone Enanthate CIII (200 mg) J $207

1649007 Testosterone Propionate CIII (200 mg) L1C005 $207

1656308 Thiamylal CIII (200 mg) F $207

1661002 Thiopental CIII (250 mg) I $207

1680506 Triazolam CIV (200 mg) H0B041 $207

July–Aug. 200464 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

Controlled Substances Reference Standards Available from USP



OFFICIAL USP DISTRIBUTORS

For the convenience of our customers outside the United States, USP has authorized distribution by the organizations or companies listed
below. Customers who order through these distributors should obtain information on ordering, pricing, and shipping directly from the
distributors. USP products distributed are listed in italics below each listing.

ASIA

INDIA

Promochem India Private Ltd.
P.O. Box 8061
No. 142, 3rd Floor, 5th Cross
Rajamahal Villas Extension
Bangalore 560 080
INDIA
Tel: (91) (0) 802 361 1256
Fax: (91) (0) 802 361 3859
E-mail: in@promochem.com
Reference Standards; USP–NF Asian
Edition (Print)

LGC Promochem India Private
Limited
No. 408, B Wing, Galleria,
Hiranandani Gardens, Powai
Mumbai 400 076
INDIA
Tel: 022-25700244, 25706044
Fax: 022-25703741
E-mail: promochm@vsnl.com
Reference Standards; USP–NF Asian
Edition (Print)

LGC Promochem India Private
Limited
No. 7-1-213/B, 1st Floor, Opp.
Govt Hospital, Ameerpet,
Hyderabad 500 016
INDIA
Tel: 040-23736378
Fax: 040-23736379
E-mail: promochem@vsnl.net
Reference Standards; USP–NF Asian
Edition (Print)

JAPAN

Maruzen International Co.
3-10 Nihombashi
2-Chome
Chuo-ku,Tokyo l03
JAPAN
Tel: (81) 3-3275-8591
Fax: (81) 3-3278-1937
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Society of Japanese Pharmacopeia
USP Ref Stds Order Department
2-12-15 Shibuya
Shibuya-ku
Tokyo 150-0002
JAPAN
Tel: (81) 3-3400-7458
Fax: (81) 3-3400-3158
Reference Standards

KOREA

Daejung Chemicals & Metals Co.,
Ltd.
1235-8 Jeongwang-dong,
Shiheung-city
Gyeonggi-do, Korea
Tel: (82)-31-488-8822
Fax: (82)-31-488-8966
Reference Standards

EXPORTER TO KOREA

C&S Specialties, Inc.
121 Piermont Road
Norwood, NJ 07648
USA
Tel: 201-750-7740
Fax: 201-750-7742
Reference Standards

AUSTRALIA/
NEW ZEALAND

Biolab (Australia) Ltd.
2 Clayton Road
Clayton, VIC 3168
AUSTRALIA
Tel: (61) 300735297
Fax: (61) 800067639
E-mail:
analytical@aus.biolabgroup.com
Web: www.biolabgroup.com
Reference Standards

Biolab (NZ) Limited
244 Bush Rd
Albany, Auckland
New Zealand
Tel: (64) 800 248 222
Fax: (64) 800 329 246
E-mail: analytical@nz.biolabgroup.com
Web: www.biolabgroup.com
Reference Standards

EUROPE

ENGLAND

Info Technology Supply, Ltd.
Talbot House
204-226 Imperial Drive
Harrow, Middlesex HA2 7HH
UNITED KINGDOM
Tel: (44) 81-429-3970
Fax: (44) 81-429-3642
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary; Chromtographic Reagents

LGC Promochem Ltd.
Queens Road
Teddington
Middlesex
TW11 0LY
UNITED KINGDOM
Tel: +44 (0)20 8943 8480
Fax: +44 (0)20 8943 7554
E-mail: uksales@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

Royal Pharmaceutical Society of
Great Britain
Medicines Testing Laboratory
36 York Place
Edinburgh EH1 3HU
UNITED KINGDOM
Tel: (44) 131-557-1284
Fax: (44) 131-556-0723
Reference Standards

SOTAX Ltd.
13 Station Road
GB-London N3 2SB
UNITED KINGDOM
Tel: (+44) 020-8349 6947
Fax: (+44) 020-8349 6948
www.sotax.com
E-mail: sales@sotax.ch

The Stationery Office (TSO)
51 Nine Elms Lane
London SW8 5DR
UNITED KINGDOM
Tel: (44) 171-873-8236
Fax: (44) 171-873-8203
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary; Chromatographic
Reagents

FRANCE

BEDI - Bureau d’etudes et de
documentation industrielle
8, place de la République
75011 Paris
FRANCE
Tel: (33) 1-47-00-62-63
Fax: (33) 1-47-00-04-69
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

LGC Promochem S.A.R.L.
6 rue Kastler - BP 76
67123 Molsheim
FRANCE
Tel: (33) 3-88-04-82-82
Fax: (33) 3-88-04-82-90
E-mail: fr@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

SOTAX Sàrl
24, rue de Bale
FR-68300 St-Louis
FRANCE
Tel: (+33) 03-89-70-08-46
Fax: (+33) 03-89-70-17-81
www.sotax.com
E-mail: sales@sotax.ch
Dissolution Calibrator Products

GERMANY

Deutscher Apotheker Verlag
Postfach 10 10 61
D-70 009 Stuttgart
GERMANY
Tel: (49) 711-2582-341
Fax: (49) 711-2582-390
E-mail: service@deutscher-
apotheker-verlag.de
http://www.deutscher-apotheker-
verlag.de
USP–NF (Print or Electronic);
Pharmacopeial Forum

LGC Promochem GmbH
Mercatorstrasse 51
46485 Wesel
GERMANY
Tel: (49) 281-9887-270
Fax: (49) 281-993807
E-mail: de@lgcpromochem.com
Reference Standards

PHAST GmbH
Kardinal-Wendel-Strasse 16
66424 Homburg / Saar
GERMANY
Tel: (49) 6841-98489-40
Fax: (49) 6841-993807
(49) 6841088 38 07
http://www.phast.de
E-mail: office@phast.de
Reference Standards

SOTAX GmbH
Wallbrunneck
Wallbrunnstrasse 24
DE-79539 Lörrach
GERMANY
Tel: (+49) 07621-16-56-35
Fax: (+49) 07621-16-57-15
www.sotax.com
E-mail: sales@sotax.ch
Dissolution Calibrator Products

ITALY

LGC Promochem S.R.L.
Via Venezia, 23
20099 Sesto San Giovanni (MI)
ITALY
Tel: (39) 2-24126830
Fax: (39) 2-24126831
E-mail: it@lgcpromochem.com
Reference Standards

Licosa S.P.A.
Ufficio di Milano
Via Bartolin, 29
20155 Milano
ITALY
Tel: (02) 39265083
Fax: (02) 39217304
E-mail: licosami@licosa.com
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Nova Chimica
Via Galileo Galilei, 47
20092 Cinisello Balsamo (MI)
ITALY
Tel: (02) 66045392
Fax: (02) 66045394
E-mail: info@novachimica.com
http://www.novachimica.com
Reference Standards
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SOTAX srl.
Via Milazzo, 14
IT-24124 Bergamo
ITALY
Tel: (+39) 035-21-95-55
Fax: (+39) 035-21-36-43
E-mail: sotaxitalia@sotax.ch
www.sotax.com
Dissolution Calibrator Products

POLAND

LGC Promochem Sp.zo.o.
ul. M. Konopnickiej 1
Dziekanow Lesny
05-092 Lomianki
POLAND
Tel: 4822-751-3140
Fax: 4822-751-5845
E-mail: pl@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

SPAIN / PORTUGAL

LGC Promochem S.L.
Perú, 104 - Nave 3
08018 Barcelona
SPAIN
Tel: (34) 93-308-4181
Fax: (34) 93-307-3612
E-mail: es@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

SWEDEN

LGC Promochem AB
Albanoliden 5, 4th Floor
P.O. Box 1737
SE-501 17 Borås
SWEDEN
Tel: +46 (0)33-20-90-60
Fax: +46 (0)33-20-90-79
E-mail: se@lgcpromochem.com
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary; Chromatographic
Reagents

PrioInfo AB
Traktorvagen 11
S-22182 Lund
Tel: +46 (0) 46-18 04 20
Fax: +46 (0) 46-18-04 41
www.prioinfo.se
E-mail: Gunnar.SjolinePrioInfo.se
USP–NF (Print or Electronic);
Pharmacopeial Forum (Print or
Electronic); USP Dictionary (Print or
Electronic); Chromatographic
Reagents

SWITZERLAND

SOTAX AG
Binningerstrasse 106
CH-4123 Allschwil 1
SWITZERLAND
Tel: (+41) 061-487-54-54
Fax: (+41) 061-482-13-31
www.sotax.com
E-mail: sales@sotax.ch
Dissolution Calibrator Products

TURKEY

Ekin Kimya Ticaret Limited Sirketi
Bulgurlu Mahallesi
Sarigazi Caddesi No: 29
Post code: 34696
Uskudar-Istanbul
TURKEY
Tel: (90) 216-524-12-24
Fax: (90) 216-524-12-80-81
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

LATIN AMERICA

ARGENTINA

Carpe Scheider y Cia, S.A.
Godoy Cruz 2769, 5 Piso
1425 Buenos Aires
ARGENTINA
Tel: (54) 11-477-60477
Fax: (54) 11-477-59619
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum

Intelecnia SRL
Catamarca 3601
La Lucila
1636 Prov. Buenos Aires
ARGENTINA
Tel: (54) 11-479-43464
Fax: (54) 11-479-42621
USP–NF (Print or Electronic);
Pharmacopeial Forum

Merck Quı́mica Argentina SAIC
Artilleros 2436
1428 Buenos Aires
ARGENTINA
Tel: (54) 11-47878100
Fax: (54) 11-47837369
E-mail: http://www.merck.com.ar
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

BRAZIL

Ayalla Marketing e Representações
Ltda.
(Ricera American Corp. - Filial nos
EUA)
Av. Barão de Vallim, 142 - Campo Belo
04613-030 - Sao Paulo - SP
BRAZIL
Tel: (55) 11-5561-7486
Fax: (55) 11-5041-8434/5535-9606
E-mail: ayalla@ayalla.com.br
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

CHILE

Merck S.A. Chile
Francisco De Paula Taforo 1981
Codigo Postal 6842305
Casilla 48-D
Santiago
CHILE
Tel: (56-2) 3400000
Fax: (56-2) 3400199
E-mail: mqch@merck.cl
http://www.merck.cl
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

COLOMBIA

Merck S.A.
Carrera 65 No. 10-95
Bogota DC
COLOMBIA
Tel: (57) 1-4254749
Fax: (57) 1-4255407
E-mail: merck@merck.com.co
http://www.merck.com.co
Reference Standards; USP–NF (Print
or Electronic); Pharmacopeial Forum;
USP Dictionary

ECUADOR

Merck Ecuador C.A.
AV. Amazonas 4545 y Pereira
Edif. Centro Fianciero
Piso 6
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CHROMATOGRAPHIC REAGENTS
USED IN USP–NF AND

PHARMACOPEIAL FORUM

This is an update based on the proposals published in this issue of PF.

C
hrom

atographic
R
eagents



Pharmacopeial Forum 
Vol. 30(4) [July–Aug. 2004]                        CHROMATOGRAPHIC REAGENTS 
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© 2004 The United States Pharmacopeial Convention, Inc.  All Rights Reserved. 

Chromatographic Reagents Used in USP−NF and 
 Pharmacopeial Forum 

July–August 2004 
  

  <571> VITAMIN A ASSAY    DSD Mgh #99330 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(4)  L8  Zorbax NH2  Assay  4.6 mm x 15 cm, 5 µm, manufacturer Agilent 
Technologies. 

  FLUMAZENIL   DSD Mgh #33370 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(4)  L1  Inertsil ODS-2  Assay and Related 
Compounds 

 25 cm x 4.6 mm, 5 µm, manufacturer GL Science. 

  FLUVASTATIN CAPSULES  DSD Mgh #34228 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(4)  L1  Hypersil-ODS  Dissolution  10 cm x 4.6 mm, 5 :m, manufacturer Thermo 
Electron. 

30(4)  L1  Hypersil-ODS  Assay & Chrom. purity  5 cm x 4.6 mm, 5 :m;, manufacturer Thermo 
Electron. 

  FLUVASTATIN SODIUM  DSD Mgh #34227 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(4)  L1  Hypersil-ODS  Assay & Chrom. purity  5 cm x 4.6 mm, 5 :m;, manufacturer Thermo 
Electron. 

  LORATADINE ORAL SOLUTION  DSD Mgh #45895 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(4)  L11  MicroBondapak Phenyl  Assay  30 cm x 4 mm, 10 :m, manufacturer Waters 
Corp. 

  PACLITAXEL  DSD Mgh #60190 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(4)  L1  YMC-Pack ODS-A  Related compounds  
Related compound test 2, 4.6 mm x 15 cm, 3 

:m, manuf. YMC Co., Ltd. 

30(4)  L1  YMC-Pack ODS-A  Related compounds  
Related compound test 3, 4.6 mm x 15 cm, 3 

:m, manuf. YMC Co., Ltd. 

  POVIDONE  DSD Mgh #68070 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(4)  L7  Symmetry Shield RP8  Content of . . . . . . .  Vinyilpyrrolidone. 4.6 mm x 25 cm, 5 :m, 
manufacturer Waters Corp. Guard column, L7 

Nucleosil 120-5-C8 4.0 mm x 30 mm, 
manufacturer Macharey-Nagel. Alternative guard 
column Zorbax Ace C-8, 4.6 mm x 30 mm, 5 :m, 

manufacturer Agilent Tech. 
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STANDARDS DEVELOPMENT

This section presents an overview of the public review and comment process, conducted through Pharmacopeial Forum

(PF), for the development of official pharmaceutical standards.

S
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D
evelopm

ent



USP publishes Pharmacopeial Forum (PF) bimonthly as the working vehicle of the USP Council of Experts. PF provides

interested parties an opportunity to review and comment as the Council of Experts develops or revises standards for the

United States Pharmacopeia and the National Formulary (USP–NF).

PF includes the following:

1. Potential revisions—entirely new standards, revision ideas, and drafts not yet targeted for official adoption (Pharmaco-

peial Previews)

2. Proposed revisions—new or revised standards targeted for official adoption (In-Process Revision)

3. Adopted revisions—new or revised standards that become official and binding before the publication of the next USP–

NF or Supplement (Interim Revision Announcement)

USP welcomes comments and data on potential, proposed, or official standards.* Comments, along with USP’s responses,

will be published either in PF Briefings, the Commentary section of PF, the Commentary section of Supplements toUSP–NF,

or the Commentary section of USP–NF.

* If you are not immediately able to submit comments but you intend to do
so, please notify USP by using the Intent to Comment form provided before
the section Chromatographic Reagents Used in USP–NF and PF.
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The chart below shows the public review and comment process and its relationship to standards development.

Questions on the process should be addressed to John W. Gasper, M.A., J.D., Director, Office of the Executive Secretariat,

U.S. Pharmacopeia, 12601 Twinbrook Parkway, Rockville, MD 20852 (e-mail: jg@usp.org).
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HOW TO USE PF
This section provides descriptions of the various parts of PF. It also includes Committee Designations and the Staff Directory.
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The contents of the different sections of PF are briefly described below. Readers will get an idea of how each section is

relevant to their job functions. They may contact USP scientific staff liaisons or staff members of the Executive Secretariat

(listed in the Staff Directory) if they have any questions. A more detailed description of each section is provided at the begin-

ning of that section. A general description of the types and amount of information expected in a Request for Revision is

available on the USP website (www.usp.org/standards/revisionguideline/).

Proposed and Adopted Revisions

Section Content How Readers Can Respond

Pharmacopeial
Previews
Early ideas for revisions

�BRIEFING: Scientific rationale for potential inclusion or change.
May include other information useful to the analyst such as the
brand name of the column used in developing the proposed proce-
dure and the USP scientific staff liaison who handled the issue.
�Potential revisions not yet targeted for official adoption that re-
quire a longer public review and comment process because of is-
sues such as:

— the controversial nature of an item;
— the application of new technologies that require further

study; and
— articles produced by multiple sources.

Review drafts and provide comments
to the appropriate staff liaison cited in
the Briefing preceding each Preview.

In-Process Revision
Revisions targeted for
adoption

�BRIEFING: Scientific rationale for proposed changes. May include
other information useful to the analyst such as the brand name of
the column used in developing the proposed procedure and the
USP scientific staff liaison who handled the issue.
�New and revised standards that have been approved for publica-
tion by the appropriate USP Committee when it is considering
whether to advance standards to official status (see Standards De-
velopment). New or revised text is marked with symbols (&

&
or

.
. or

~

~
) to specify the tentative earliest date on which the revision

would be officially adopted.

Review material and send comments
promptly to USP staff liaison (see the
Staff Directory). Guidelines on how to
comment are found at the end of the Po-
licies and Announcements section.

Harmonization
Items the Pharmacopeial
Discussion Group (PDG)
is trying to harmonize in-
ternationally

�BRIEFING: Scientific rationale for the potential inclusion or
change or for the proposed change. The designated stage of harmo-
nization. The stage determines whether an item appears under
Pharmacopeial Previews or under In-Process Revision, both sep-
arate sections of Harmonization.
�For In-Process Revision, new or revised text is marked with sym-
bols (&

&
) to specify the tentative, earliest date on which the revi-

sion would be officially adopted.

Review material and provide com-
ments to the appropriate staff liaison ci-
ted in the Briefing preceding each
Preview or In-Process Revision.

Interim Revision
Announcement
Adopted standards

Standards that have been adopted and will become officially bind-
ing on the specified date. Effective date is specified in the section’s
introductory page or within parentheses following a particular
item. New or revised text is set off by the symbols .

..

Review to see if affected by any of the
changes. Note effective date when stan-
dards become official and ensure com-
pliance.
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Other Sections

Committee Designations

Names of the committees (composed of volunteer scientific experts) that USP staff work with on the development of stan-

dards.

Staff Directory

Names of all USP scientific staff liaisons with contact information.

Policies and Announcements
� General scientific and policy issues affecting USP–NF standards and processes
� Update on standards-related issues being considered by USP
� Summaries of meetings of the Council of Experts
� Guidelines on how to comment
� Publication and comment schedules

Stimuli to the Revision Process
� Articles on standards development issues authored by the USP Council of Experts, USP staff, or other interested parties
� Discussions of issues on which USP desires public input prior to further development

Nomenclature
� Latest adopted United States Adopted Names (USAN) and International Nonproprietary Names (INN) for drugs
� Revisions to existing names as a supplement to the USP Dictionary of USAN and International Drug Names
� Suggested, proposed, and recommended USAN and INN
� Information on how nonproprietary drug names are devised
� Articles relevant to compendial nomenclature issues

Index

Cumulative directory for the content of all issues of PF beginning with PF 30(1).

Reference Standards Catalog

List of official USP Reference Standards specified in USP–NF, along with availability and ordering information.

Chromatographic Reagents Used in USP–NF and Pharmacopeial Forum

Update of chromatographic reagents based on the proposals published in this issue of PF.

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 30(5) [Sept.–Oct. 2004] HOW TO USE PF 1545

H
ow

to
U
se

P
F



EXPERT COMMITTEE DESIGNATIONS
*

The names of the Committees and their abbreviations are as follows:

AER Aerosols

AMB Analytical Microbiology

BBP Blood and Blood Products

BNA Bioavailability and Nutrient Absorption

BNT Biotechnology and Natural Therapeutics and Diagnostics

BPC Biopharmaceutics

BST Biostatistics

CRX Compounding Pharmacy

DSB Dietary Supplements—Botanicals

DSI Dietary Supplements—Information

DSN Dietary Supplements—Non-Botanicals

EMC Excipient Monograph Content

ETM Excipients—Test Methods

GCT Gene Therapy, Cell Therapy, and Tissue Engineering

GTB General Toxicity and Biocompatibility

NL Nomenclature and Labeling

PA1 Pharmaceutical Analysis 1

PA2 Pharmaceutical Analysis 2

PA3 Pharmaceutical Analysis 3

PA4 Pharmaceutical Analysis 4

PA5 Pharmaceutical Analysis 5

PA6 Pharmaceutical Analysis 6

PA7 Pharmaceutical Analysis 7—Antibiotics

PDF Pharmaceutical Dosage Forms

PPC Parenteral Products—Compounding and Preparation

PPI Parenteral Products—Industrial

PSD Packaging, Storage, and Distribution

PW Pharmaceutical Waters

RMI Radiopharmaceuticals and Medical Imaging

SMU Safe Medication Use

VET Veterinary Drugs

VVI Vaccines, Virology, and Immunology

* HDQ Indicates USP Headquarters items.
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STAFF DIRECTORY

This is an updated directory that reflects assignment changes based on the reorganization of USP. The general

USP telephone number, (301) 881-0666, may still be used for general inquiries or when a particular Committee is

not identified. The Fax number is (301) 816-8373.

STAFF E-MAIL PHONE ASSIGNMENT

Clydewyn M. Anthony,
Senior Scientific Associate

cma@usp.org (301) 816-8139 Pharmaceutical Analysis 1
(PA1)

Frank P. Barletta, Consultant fpb@usp.org (301) 816-8328 Pharmaceutical Waters (PW)

Charles H. Barnstein, Consultant chbarnstein@
email.msn.com

(301) 774-9457 Nomenclature and Labeling
(NL)

Daniel K. Bempong,
Scientist

dkb@usp.org (301) 816-8143 Excipient Monograph
Content (EMC)

Lokesh Bhattacharyya, Director,
Non-Complex Actives and
Excipients

lb@usp.org (301) 816-8201

Barbara A. Bowman,
Manager, Administrative
Services

bab@usp.org (301) 816-8278 USP Correspondence

William E. Brown, Scientist web@usp.org (301) 816-8380 Biopharmaceutics (BPC);
Biostatistics (BST)

Evelyn Bryant, Manager,
Editorial Services

eb@usp.org (301) 816-8302

Larry N. Callahan, Scientist lnc@usp.org (301) 816-8385 Biotechnology and Natural
Therapeutics and
Diagnostics (BNT)

Todd L. Cecil, Director,
Scientific Administration

tlc@usp.org (301) 816-8234

Roger Dabbah, Director,
Complex Actives

rd@usp.org (301) 816-8336

Behnam Davani, Scientist bd@usp.org (301) 816-8394 Pharmaceutical Analysis
7—Antimicrobial
and Antivirals (PA7b)

Ian F. DeVeau, Senior Scientist ifd@usp.org (301) 816-8178 Cell Therapy, Gene
Therapy and Tissue
Engineering (CGT);
Veterinary Products
and Natural Products
Monographs

Lawrence Evans, Senior
Scientific Associate

le@usp.org (301) 816-8389 Pharmaceutical Analysis
6 (PA6); Dietary Supple-
ments—Non-Botanicals
(DSN)

L. Valentin Feyns, Director,
Reference Standards
Evaluation

lvf@usp.org (301) 816-8121 USP Reference Standards

John W. Gasper, Director,
Executive Secretariat

jg@usp.org (301) 816-8241 General Issues

Gabriel I. Giancaspro, Senior
Scientist and Latin American
Liaison

gig@usp.org (301) 816-8343 Dietary Supplements—Botani-
cals (DSB); Dietary
Supplements—Bioavail-
ability and Nutrient
Absorption (BNA)
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STAFF E-MAIL PHONE ASSIGNMENT

Elena Gonikberg, Scientist eg@usp.org (301) 816-8251 Pharmaceutical Analysis 4
(PA4)

James W. Kelly, Scientist jwk@usp.org (301) 816-8167 Pharmaceutical Analysis 2
(PA2); Parenteral Products—
Industrial (PPI)

Justin J. Lane, Senior Scientific
Associate

jl@usp.org (301) 816-8323 Excipients—Test Methods
(ETM)

Anju K. Malhotra, Manager,
Conferences and Meetings

akm@usp.org (301) 816-8346 USP Conferences and
Meetings

Ronald G. Manning, Vice
President, Standards
Operations

rgm@usp.org (301) 816-8562

Margareth R. Marques, Scientist
and Latin American Liaison

mrm@usp.org (301) 816-8106 Biopharmaceutics (BPC);
Reagents

Tina S. Morris, Senior Scientist tsm@usp.org (301) 816-8397 Vaccines, Virology, and Immu-
nology (VVI)

Alan W. Nichols, Director,
Reference Standards
Production

awn@usp.org (301) 816-8321 USP Reference Standards

Claudia C. Okeke, Associate
Director

cco@usp.org (301) 816-8243 Compounding Pharmacy
(CRX); Parenteral Products—
Compounding and Prepara-
tion (PPC); Packaging,
Storage, and Distribution
(PSD)

W. Larry Paul, Scientific Fellow wlp@usp.org (301) 816-8331 Nomenclature and Labeling
(NL); Pharmaceutical
Dosage Forms
(PDF)

Horacio Pappa, Scientist
and Latin American Liaison

hp@usp.org (301) 816-8319 Pharmaceutical Dosage Forms
(PDF)

David A. Porter, Associate
Director

dap@usp.org (301) 816-8225 Analytical Microbiology (AMB)

Gary E. Ritchie,
Scientific Fellow for PAT

ger@usp.org (301) 816-8353 Process Analytical Technology
(PAT)

David B. Roll, Director,
Dietary Supplements

dbr@usp.org (301) 816-8316

Karen A. Russo, Scientist kar@usp.org (301) 816-8379 Pharmaceutical Analysis 1
(PA1); Excipient New
Monograph Development

Jennifer Salguero, Scientist jxs@usp.org (301) 816-8371 Dietary Supplement Information

Salvador Salado, Scientist and
Latin American Liaison

ss@usp.org (301) 816-8165 Pharmaceutical Analysis 3
(PA3)

Stefan P. Schuber, Director,
Standards Development and
Administration

sps@usp.org (301) 816-8551

Catherine M. Sheehan, Senior
Scientific Associate

cxs@usp.org (301) 816-8262 Excipient Monograph Content
(EMC)

Eric B. Sheinin, Vice President,
Department of Standards
Development

es@usp.org (301) 816-8103
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STAFF E-MAIL PHONE ASSIGNMENT

Radhakrishna S. Tirumalai,
Scientist

rst@usp.org (301) 816-8339 Blood & Blood Products
(BBP); General Toxicology
and Biocompatibility (GTB)

Andrzej Wilk, Senior Scientific
Associate

aw@usp.org (301) 816-8305 Pharmaceutical Analysis 5
(PA5); Radiopharmaceuticals
and Medical Imaging (RMI)

William W. Wright, Scientific
Fellow

www@usp.org (301) 816-8335 Pharmaceutical Analysis 7—
Antibiotics (PA7a)

Kahkashan Zaidi,
Scientist

kxz@usp.org (301) 816-8269 Aerosols (AER)

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 30(5) [Sept.–Oct. 2004] HOW TO USE PF 1549

STAFF DIRECTORY (continued)

H
ow

to
U
se

P
F



H
ow

to
U
se

P
F



POLICIES AND
ANNOUNCEMENTS

In this section, readers may find statements about general scientific and policy issues that may have an impact on USP–NF

standards and processes, announcements about issues being considered by USP, and summaries of Council of Experts meet-

ings. This section also includes publication and comment schedules. P
olicies

and
A
nnouncem

ents



USP TO HOLD FIRST ANNUAL SCIENTIFIC

MEETING. MEETING FOCUSES ON PRODUCT

AND PROCESS STANDARDS. The United States

Pharmacopeia (USP) is pleased to announce that it will

hold its first USP Annual Scientific Meeting at the

Sheraton Woodbridge Place in Iselin, N.J. from Sept. 27

to 29, 2004. The new USP Annual Scientific Meeting,

which replaces the organization’s open conference format,

will allow stakeholders the opportunity to learn about and

discuss science topics that are the foundation of USP’s

standards-setting activities.

‘‘We are creating one annual meeting to allow USP to ad-

dress multiple topics and to allow more people to participate

in USP’s standards-setting activities,’’ said Roger L. Wil-

liams, M.D., USP Executive Vice President and Chief Ex-

ecutive Officer. ‘‘This one-stop approach allows

stakeholders the opportunity to meet with USP at one time

and in one convenient location.’’

Preliminary USP Annual Scientific Meeting topics to be

presented are the following:

� Biologics and Biotechnology Products

� Chromatography

� Dissolution

� Excipients and Pharmaceutical Waters

� Making the USP–NF Work for You

� Microbiology

� Process Analytical Technology

� Specifications

In addition, USP will offer its Pharmacopeial Education

courses on Analytical Method Validation, Basic Statistics

and their Practical Applications to USP, Dissolution, Micro-

biology, and USP 100 and 101. These courses and the USP

Annual Scientific Meeting session tracks will be approved

for continuing pharmaceutical education units (CEUs). At-

tendees of the USPAnnual Scientific Meeting also can learn

about other USP initiatives and how to become involved in

USP’s processes through the various USP volunteer bodies.

The USP Annual Scientific Meeting is designed for USP–

NF and USP Reference Standards customers and other

USP stakeholders including pharmaceutical scientists focus-

ing on chemistry, microbiology, biologics and biotechnol-

ogy, Process Analyt ical Technology, excipients ,

dissolution, and chromatography.

For further information about the USP Annual Scientific

Meeting, please visit www.usp.org/conferences, or call

301-816-8226.

USAN COUNCIL SECRETARIAT REVISES USAN

FEE-FOR-SERVICE CHARGES. A revised schedule

of fee-for-service charges has been placed in effect as of

January 1, 2004. The increased fees appear on the USAN

submission forms that are provided under Appendix XI of

the 2004 edition of the USP Dictionary of USAN and

International Drug Names. This announcement will be

important to inform users of the USP Dictionary who are

not yet using the revised 2004 edition of the changes.

For further information please contact:

United States Adopted Names (USAN) Program
American Medical Association
515 North State Street
Chicago, IL 60610
Phone: 312-464-4046
Fax: 312-464-4028
Web site: http://www.ama-assn.org/go/usan

USP GUIDELINE FOR SUBMITTING REQUESTS

FOR REVISION TO THE USP–NF. We are pleased

to announce the availability of the USP Guideline for

Submitting Requests for Revision to the USP–NF. This

document was developed in conjunction with the USP

Council of Experts and its Expert Committees, USP Staff,

and the Drug Substance, Complex Actives, and Excipients

Project Teams of the Prescription/Nonprescription

Stakeholders Forum. This document includes information

to aid submission of new monographs and revisions to

existing monographs for Non-Complex Active Substances

and Products, Biological and Biotech Substances and

Products, Excipients, and Vaccines. It incorporates many

of the concepts and suggestions included in the ICH Q3A,

Q3B, Q3C, Q6A, and Q6B guidelines. These include the

definition of a specification and incorporate much of the

terminology of Q3A for the control of impurities. The

guideline clearly defines the information needed for the

USP’s Council of Experts and its Expert Committees to

evaluate a request for revision. The document is

approximately 75 pages in length with about 25 pages of

addenda and is available in PDF format from the USP

website at www.usp.org. Hard copies will be provided

upon request.

PHARMACOPEIAL EDUCATION COURSES. USP’s
Pharmacopeial Education series has been developed to
enhance the knowledge, ski l ls , and expert ise of
pharmaceutical industry personnel.
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The following list indicates tentatively scheduled course

dates. For further information, contact Laura A. McCurry,

Manager, Pharmacopeial Education, lam@usp.org, 301-

816-8285; Diana Lenahan, Program Associate, dpl@

usp.org, 301-816-8530; or visit the website at www.

usp.org/education to register. Call 301-816-8530 to get in-

formation on customized courses offered at USP or at your

site.

Calendar of Pharmacopeial Education Courses, 2004

Date Name of course Location

October 14 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

October 18 and 19 Fundamentals of Dissolution USP Headquarters, Rockville, MD

November 11 Analytical Method Validation USP Headquarters, Rockville, MD

November 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

November 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

November 12 Fundamentals of Dissolution (Lecture) USP Headquarters, Rockville, MD

December 2 Analytical Method Validation USP Headquarters, Rockville, MD

December 8 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

December 9 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

VISIT THE USP WEB SITE AT hhttp://www.usp.orgi.
Various resources related to Pharmacopeial standards are
presented, including highlights from PF.

USP–NF AVAILABLE IN THREE ELECTRONIC

FORMATS . The t rus ted re fe rence fo r o ffic ia l

pharmaceutical standards is available in three convenient

electronic formats—CD, intranet, and online. The CD is

ideal for single users who prefer to have USP–NF on their

hard drives. The intranet format allows Web browser-based

access to multiple users within a company, through their

own intranet server. The online format can be accessed by

individual registered users through the World Wide Web.

All three electronic formats provide fast and easy access

to official USP–NF content. More information can be

obtained by visiting www.usp.org/products or by calling

USP’s Customer Service Department at 1-800-227-8772

or 301-881-0666.

CHROMATOGRA PH I C REAGEN T S NOW

AVAILABLE. Chromatographic Reagents lists the brand
names of the column reagents cited in every proposal for
new or revised gas- or liquid-chromatographic test
methods that has been published in Pharmacopeial Forum
(PF) since 1980. Chromatographic Reagents also helps to
track which column reagents were used to validate
methods that have become official and are included in
USP–NF. The branded column reagents list is updated
b i m o n t h l y t h r o u g h P h a rm a c o p e i a l F o r um .

Chromatographic Reagents can be ordered by calling
USP’s Customer Service Department at 1-800-227-8772
or 301-881-0666.

INTERNATIONAL CORRESPONDENCE. Individuals

who wish to correspond with the European and Japanese

Pharmacopoeias concerning monographs in the Official

Inqu i ry and Consensus s t ages o f in t e rna t iona l

harmonization should address their comments to the

coordinating pharmacopeia for a given article. The

addresses for the European and Japanese Pharmacopoeias

are as follows:

Technical Secretariat of the
European Pharmacopoeia Commission
B.P. 907
F 67029 Strasbourg Cedex 1
France

NAKASHIMA Nobumasa
Evaluation and Licensing Division
Pharmaceutical and Medical Safety Bureau
Ministry of Health, Labour and Welfare, Japan
Tel. +81-3-3595-2431, Fax. +81-3-3597-9535
E-mail: nakashima-nobumasa@mhlw.go.jp

HOW TO SUBMIT COMMENTS. The USP welcomes

and encourages interested parties to submit comments and

data regarding potential, proposed, or adopted (official)

standards. Submissions concerning a particular item that

has appeared in a PF should be submitted to the
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appropriate USP scientific staff liaison identified at the end

of the Briefing accompanying each item. To submit

comments and data to a liaison, use the e-mail address

and telephone numbers listed in the Staff Directory

included in every PF.

Please note that USP–NF is being published in an annual

edition with one main book and two Supplements a year.

In addition, the following schedule will repeat every year

so that users will know what to expect and become familiar

with the deadlines.

The publication and comment schedule for USP 27–NF 22 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2003 November 2003 January 2004

Supplement One October 15, 2003 February 2004 April 2004

Supplement Two February 17, 2004 June 2004 August 2004

The publication and comment schedule for USP 28–NF 23 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2004 November 2004 January 2005

Supplement One October 15, 2004 February 2005 April 2005

Supplement Two February 17, 2005 June 2005 August 2005

In the future, USP anticipates including the comment sub-

mission deadline in each briefing of every revision proposal

when it is published for public review and comment.

For general inquiries or in cases where a particular liaison is

not identified, use the general USP telephone number 301-

881-0666 or FAX number 301-816-8373.
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All official revisions are published in Supplements to USP–NF (twice yearly). Between Supplements, official revisions are

published in PF in the Interim Revision Announcement; these revisions are also incorporated in the upcoming Supplement.

The electronic version of USP–NF is updated as each Supplement becomes available and, therefore, contains all official text

up to and including the contents of the latest Supplement.

PUBLICATION SCHEDULES

Publication Publication Date Official Date

1st Supplement Feb. 2004 Apr. 1, 2004

PF 30(2) [Mar.–Apr. 2004] Mar. 2004 Not Applicable

2nd IRA [published in PF 30(2)] Mar. 2004 Apr. 1, 2004

PF 30(3) [May–June 2004] May 2004 Not Applicable

3rd IRA [published in PF 30(3)] May 2004 June 1, 2004

2nd Supplement June 2004 Aug. 1, 2004

PF 30(4) [July–Aug. 2004] July 2004 Not Applicable

4th IRA [published in PF 30(4)] July 2004 Aug. 1, 2004

PF 30(5) [Sept.–Oct. 2004] Sept. 2004 Not Applicable

5th IRA [published in PF 30(5)] Sept. 2004 Oct. 1, 2004

PF 30(6) [Nov.–Dec. 2004] Nov. 2004* Not Applicable

6th IRA [published in PF 30(6)] Nov. 2004* Dec. 1, 2004*

* Tentative
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INTERIM REVISION
ANNOUNCEMENT

In this section readers will find the following:
� The list of new USP Reference Standards that have become available
� The list of assays or tests that are adopted but held in abeyance pending availability of required USP Reference Standards
� New adopted (official) revisions to the USP–NF that become effective before the effective date of the next Supplement or

that were not ready for adoption by the closing date for the upcoming Supplement. (The effective date for these revisions is

stated on the next page.)

Readers should review this section to determine if they are affected by any of the changes.

Symbols—Interim revisions are shown with new text (if any) enclosed in circles, .new text.. Text enclosed in squares,
&new

text&, has already been adopted in a Supplement. Where the symbols appear together with no enclosed text, such as . . or
&

&,

it means that text has been deleted and no new text was proposed to replace it. In all revisions, the closing symbol is accom-

panied by a number that indicates the IRA or Supplement in which the revision first appeared. For example, .2 indicates that

the revision was officially adopted in the Second Interim Revision Announcement, and &2S (USP27) indicates that the revision was

officially adopted in the Second Supplement to USP 27.

Errata—At the end of the Interim Revision Announcement section is a list of errata and corrections to USP 27–NF 22. The

page number indicates where the item is found in USP–NF. If necessary, this list will be updated with every issue of PF. This

information will also be cumulative in the next available Supplement, and will appear in its corrected form in the next annual

edition of USP–NF. Errata are considered to be items erroneously published that have not received the approval of the Coun-

cil of Experts and that do not reflect the official requirement.
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FIFTH INTERIM REVISION ANNOUNCEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1559
MONOGRAPHS (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1562

Bupropion Hydrochloride Extended-Release Tablets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1562
Ephedrine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1562
Ephedrine Hydrochloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1562
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New USP Reference Standards

The following USP Reference Standards, which were in-

dicated in past Supplements to USP–NF as being not yet

available, have since become available. Thus, the official

date of each USP 27 or NF 22 standard, test, or assay requir-

ing the use of the following Reference Standards is indi-

cated individually in this list. (AS) indicates Authentic

Substances, which are materials that have no specified use

in monographs or General Chapters and are offered for the

convenience of USF–NF users

USP Alcohol Determination—Acetonitrile RS (March 1, 2005)
USP Alcohol Determination—Alcohol RS (March 1, 2005)
USP Benazepril Related Compound C RS (January 1, 2005)
USP Positive Bioreaction RS (November 1, 2004)
USP Powdered Black Cohosh Extract RS (March 1, 2005)
USP Boric Acid (AS) RS
USP Butylated Hydroxytoluene RS (March 1, 2005)
USP Calcium Choride (AS) RS
USP Candelilla Wax RS (March 1, 2005)
USP Caprylocaproyl Polyoxylglycerides RS (March 1, 2005)
USP Cefpiramide RS (September 1, 2004)
USP Cefpodoxime Proxetil RS (January 1, 2005)
USP Powdered Chaste Tree Extract RS (November 1, 2004)
USP Chlorhexidine Related Compounds RS (November 1, 2004)
USP Chlorogenic Acid RS (November 1, 2004)
USP Clonidine RS (September 1, 2004)
USP Clonidine Related Compound A RS (September 1, 2004)
USP Clonidine Related Compound B RS (November 1, 2004)
USP Cyclandelate RS (September 1, 2004)
USP Dibutyl Phthalate RS (March 1, 2005)
USP Powdered Echinacea purpurea Extract RS (November 1,

2004)
USP Fenbendazole Related Compound A RS (January 1, 2005)
USP Fenbendazole Related Compound B RS (January 1, 2005)
USP Fludarabine RS (September 1, 2004)
USP Gemcitabine Hydrochloride RS (March 1, 2005)
USP Glacial Acetic Acid (AS) RS
USP 2E,4E-Hexadienoic Acid Isobutylamide RS (November 1,

2004)
USP Homopolymer Polypropylene RS (January 1, 2005)
USP Isoflurane Related Compound A RS (September 1, 2004)
USP Isoflurane Related Compound B RS (September 1, 2004)
USP Lamivudine Resolution Mixture A RS (November 1, 2004)
USP Lauroyl Polyoxylglycerides (AS) RS
USP Leuprolide Acetate RS (January 1, 2005)
USP Linoleoyl Polyoxylglycerides RS (January 1, 2005)
USP Loratadine RS (September 1, 2004)
USP Magnesium Hydroxide (AS) RS
USP Manganese Chloride (AS) RS
USPMedroxyprogesterone Acetate Related Compound A RS (No-

vember 1, 2004)
USP Methylphenidate Hydrochloride Erythro Isomer Solution CII

RS (November 1, 2004)
USP Metoprolol Related Compound B RS (September 1, 2004)
USP Metoprolol Related Compound C RS (September 1, 2004)
USP Metoprolol Related Compound D RS (September 1, 2004)
USP Metoprolol Succinate RS (November 1, 2004)
USP Mirtazapine RS (March 1, 2005)
USP Mitoxantrone System Suitability Mixture RS (November 1,

2004)
USP Naratriptan Hydrochloride RS (November 1, 2004)
USP Nevirapine Anhydrous RS (March 1, 2005)
USP Nevirapine Hemihydrate RS (January 1, 2005)
USP Nevirapine Related Compound A RS (January 1, 2005)
USP Nevirapine Related Compound B RS (January 1, 2005)

USP Oxybutynin Related Compound B RS (January 1, 2005)
USP Oxybutynin Related Compound C RS (January 1, 2005)
USP Oleoyl Polyoxylglycerides RS (January 1, 2005)
USP Potassium Bicarbonate RS (January 1, 2005)
USP Potassium Carbonate (AS) RS
USP Potassium Chloride (AS) RS
USP Potassium Iodide (AS) RS
USP Propionic Acid (AS) RS
USP Residual Solvent Class 1—Benzene RS (November 1, 2004)
USP Residual Solvent Class 1—1,2 Dichloroethane RS (Novem-

ber 1, 2004)
USP Residual Solvent Class 1—1,2 Dichloroethene RS (Novem-

ber 1, 2004)
USP Residual Solvent Class 1—Carbon Tetrachloride RS (Novem-

ber 1, 2004)
USP Residual Solvent Class 1—1,1,1-Trichloroethane RS (No-

vember 1, 2004)
USP Residual Solvent Class 2—Chlorobenzene RS (January 1,

2005)
USP Residual Solvent Class 2—1,2-Dichoroethene RS (March 1,

2005)
USP Residual Solvent Class 2—1,4-Dioxane RS (January 1, 2005)
USP Residual Solvent Class 2—Methanol RS (January 1, 2005)
USP Residual Solvent Class 2—Methylcyclohexane RS (March 1,

2005)
USP Residual Solvent Class 2—Methylene Chloride RS (January

1, 2005)
USP Residual Solvent Class 2—Tetrahydrofuran RS (January 1,

2005)
USP Residual Solvent Class 2—Toluene RS (January 1, 2005)
USP Residual Solvent Class 2—Xylenes RS (January 1, 2005)
USP Residual Solvent Mixture—Class 1 RS (November 1, 2004)
USP Rimantidine Hydrochloride RS
USP Sodium Acetate (AS) RS
USP Sodium Carbonate Anhydrous (AS) RS
USP Sodium Metabisulfite (AS) RS
USP Sodium Nitrite (AS) RS
USP Sodium Sulfate Anhydrous (AS) RS
USP Titanium Dioxide (AS) RS
USP Valsartan RS (November 1, 2004)
USP Vecuronium Bromide RS (September 1, 2004)
USP Zinc Sulfate (AS) RS

The official dates of anyUSP 27 or NF 22 standards, tests,

or assays requiring the use of the following new USP Ref-

erence Standards are postponed until further notice pending

availability of the respective Reference Standards.

USP Alteplase RS
USP Amiloxate RS
USP Bupropion Hydrochloride Related Compound A RS
USP Bupropion Hydrochloride Related Compound B RS
USP Bupropion Hydrochloride Related Compound C RS
USP Bupropion Hydrochloride Related Compound D RS
USP Bupropion Hydrochloride Related Compound E RS
USP Bupropion Hydrochloride Related Compound F RS
USP Cinoxate RS
USP Decoquinate RS
USP Diethylstilbestrol Diphosphate RS
USP Enalapril Related Compound B RS
USP Enzacamene RS
USP Fludeoxyglucose RS
USP Ginseng Extract RS
USP Gonadorelin Hydrochloride RS
USP Hypericin RS
USP Lactase RS
USP Menotropins RS
USP Methyldopa–Glucose Reaction Product RS
USP Mibolerone RS
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USP Narasin RS
USP Ondansetron Related Compound B RS
USP Potassium Perchlorate RS
USP Pyrethrum Extract RS
USP Sargramostim RS
USP Sulisobenzone RS
USP Terbutaline Related Compound A RS
USP D8-tetrahydrocannabinol RS
USP D9-tetrahydrocannabinol RS

USP Thiacetarsamide RS
USP Tilmicosin RS
USP Tinidazole Related Compound B RS
USP Trenbolone RS
USP Trenbolone Acetate RS
USP Powdered Valerian RS
USP Vasopressin RS
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MONOGRAPHS (USP)

Bupropion Hydrochloride Extended-
Release Tablets

Add the following:

.Labeling—When more than one Drug release test is given, the
labeling states the Drug release test used only if Test 1 is not
used..5

Change to read:
Drug release h724i—

.
TEST 1—.5
Medium: water; 900 mL.
Apparatus 2: 50 rpm.
Times: 1, 4, and 8 hours.
Procedure—Determine the amount of C13H18ClNO �HCl dis-

solved by employing UV absorption at the wavelength of maxi-
mum absorbance at about 298 nm, using a 1.0-cm cell, on
filtered portions of the solution under test, suitably diluted with
Medium, if necessary, in comparison with a Standard solution hav-
ing a known concentration of USP Bupropion Hydrochloride RS in
the same Medium.
Tolerances—The percentages of the labeled amount of

C13H18ClNO �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 h724i.

Time (hours) Amount dissolved

1 between 25% and 45%
4 between 60% and 85%
8 not less than 80%

.
TEST 2—If the product complies with this test, the labeling in-

dicates that it meets USP Drug release Test 2.
Medium: 0.1N hydrochloric acid, pH 1.5; 900 mL.
Apparatus 1: 50 rpm.
Times: 1, 2, 4, and 6 hours.
Determine the percentages of the labeled amount of

C13H18ClNO �HCl dissolved by employing the following method.
Buffer solution—Dissolve 3.45 g of sodium phosphate monoba-

sic monohydrate in 996 mL of water, add 4.0 mL of triethylamine,
and mix. Adjust with phosphoric acid to a pH of 2.80+ 0.05.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution and methanol (65 : 35). Make adjustments if necessary
(see System Suitability under Chromatography h621i).
Standard solution—Dissolve an accurately weighed quantity of

USP Bupropion Hydrochloride RS in Medium, and dilute quanti-
tatively, and stepwise if necessary, with Medium to obtain a solu-
tion having a known concentration similar to the one expected in
the Test solution.
Test solution—Use portions of the solution under test, and pass

through a 0.45-mm nylon filter.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 298-nm detector and a 4.6-
mm 6 15-cm column that contains packing L1. The flow rate is
about 1.0 mL per minute. Chromatograph the Standard solution,
and record the peak responses as directed for Procedure: the col-
umn efficiency is not less than 2000 theoretical plates; the tailing
factor is not more than 2.0; and the relative standard deviation for
replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the peak responses. Cal-
culate the percentage of bupropion hydrochloride dissolved at each
time point.

Tolerances—The percentages of the labeled amount of
C13H18ClNO �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 h724i.

Time (hours) Amount dissolved

1 between 25% and 50%
2 between 40% and 65%
4 between 65% and 90%
6 not less than 80%

TEST 3—If the product complies with this test, the labeling indi-
cates that it meets USP Drug release Test 3.

Medium, Apparatus, and Procedure—Proceed as directed for
Test 1, except using the wavelength of about 250 nm.

Times: 1, 2, 4, and 6 hours.
Tolerances: The percentages of the labeled amount of

C13H18ClNO �HCl dissolved at the times specified conform to Ac-
ceptance Table 1 h724i.

Time (hours) Amount dissolved

1 between 30% and 55%
2 between 50% and 75%
4 between 70% and 90%
6 not less than 80%

.5

Ephedrine

Change to read:

Ordinary impurities h466i—
Test solution: methanol.
Standard solution: methanol.
Eluant: a mixture of isopropyl alcohol, ..5 ammonium hy-

droxide, and chloroform (80 : 15 : 5).
Visualization: 1, followed by 4.

Ephedrine Hydrochloride

Change to read:

Ordinary impurities h466i—
Test solution: alcohol.
Standard solution: alcohol.
Eluant: a mixture of isopropyl alcohol, ..5 ammonium hy-

droxide, and chloroform (80 : 15 : 5).
Visualization: 1, followed by 4.
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Ephedrine Sulfate

Change to read:

Ordinary impurities h466i—
Test solution: alcohol.
Standard solution: alcohol.
Eluant: a mixture of isopropyl alcohol, ..5 ammonium hy-

droxide, and chloroform (80 : 15 : 5).
Visualization: 1, followed by 4.

Sorbitol Solution

Change to read:

Packaging and storage—&Preserve in well-closed con-
tainers.&1S (USP27)

.No storage requirements specified..5

MONOGRAPHS (NF)

Ammonium Sulfate

Change to read:

Packaging and storage—Preserve in well-closed containers. .No
storage requirements specified..5

Candelilla Wax

Change to read:

Packaging and storage—Preserve in well-closed containers. .No
storage requirements specified..5

Low-Substituted
Carboxymethylcellulose Sodium

Add the following:

.Packaging and storage—Preserve in tight containers. No storage
requirements specified..5

Certrimonium Bromide

Change to read:

Packaging and storage—Preserve in well-closed containers. .No
storage requirements specified..5

Hydrogenated Cottonseed Oil

Change to read:

Packaging and storage—Preserve in tight, light-resistant con-
tainers. .No storage requirements specified..5

Dibutyl Phthalate

Change to read:

Packaging and storage—Preserve in tight containers. .No storage
requirements specified..5

Diethylene Glycol Stearates

Change to read:

Packaging and storage—Preserve in tight containers. .No storage
requirements specified..5

Ethylene Glycol Stearates

Change to read:

Packaging and storage—Preserve in tight containers. .No storage
requirements specified..5

Glyceryl Distearate

Change to read:

Packaging and storage—Preserve in tight containers. .No storage
requirements specified..5
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Glyceryl Monolinoleate

Change to read:

Packaging and storage—Preserve in tight containers. .No storage
requirements specified..5

Glyceryl Monooleate

Change to read:

Packaging and storage—Preserve in tight containers. .No storage
requirements specified..5

Hymetellose

Add the following:

.Packaging and storage—Preserve in well-closed containers. No
storage requirements specified..5

Maltitol Solution

Change to read:

Packaging and storage—&Preserve in well-closed contain-
ers.&1S (NF22)

.No storage requirements specified..5

Polyisobutylene

Change to read:

Packaging and storage—Store in well-closed containers. .No
storage requirements specified..5

Sodium Cetostearyl Sulfate

Add the following:

.Packaging and storage—Preserve in well-closed containers. No
storage requirements specified..5

Tribasic Sodium Phosphate

Change to read:

Packaging and storage—Preserve in tight containers. .No storage
requirements specified..5

Sorbitol

Change to read:

Packaging and storage—&Preserve in well-closed contain-
ers.&1S (NF22)

.No storage requirements specified..5

Noncrystallizing Sorbitol Solution

Change to read:

Packaging and storage—&Preserve in well-closed contain-
ers.&1S (NF22)

.No storage requirements specified..5

Hydrogenated Soybean Oil

Change to read:

Packaging and storage—Preserve in tight, light-resistant con-
tainers. .No storage requirements specified..5
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GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

h11i USP REFERENCE
STANDARDS

Add the following:

.USP Candelilla Wax RS—Do not dry. Keep container tightly
closed..5

Change to read:

USP Dibutyl Phthalate RS—.Do not dry. After opening ampul,
store the materials in a tightly closed container..5

Change to read:

USP Econazole Nitrate RS—.Do not dry..5 Keep container tight-
ly closed. Protect from light.

Change to read:

USP Gemcitabine Hydrochloride RS—.Do not dry. Keep con-
tainer tightly closed. Store in a refrigerator..5

Change to read:

USP Halothane RS—Do not dry. .Material is highly volatile. Af-
ter opening ampul, store in a tightly closed, light-resistant contain-
er. Store in a refrigerator..5

Change to read:

USPMethylprednisolone Acetate RS—.Do not dry..5 Keep con-
tainer tightly closed. Protect from light. .Store in a freezer..5

Change to read:

USP Moricizine Hydrochloride RS—.Do not dry. For quantita-
tive applications, determine the water content titrimetrically..5

Keep container tightly closed.

Change to read:

USP Nabumetone Related Compound A RS [1-(6-methoxy-2-
naphthyl)-but-1-en-3-one] .(C15H14O2 226.27).5—Do not dry.
.Keep container tightly closed. Protect from light. Store in a refrig-
erator..5

Change to read:

USP Nadolol RS—.Do not dry..5 Keep container tightly closed.

Change to read:

USP Ondansetron Hydrochloride RS—.This is the dihydrate
form..5

&Do not dry. For quantitative applications, determine the
water content titrimetrically. ..5 Keep container tightly closed. Pro-
tect from light.&1S (USP27)

Change to read:

USP Simethicone RS—Mix well before using. Keep container
tightly closed..After opening, store under inert gas..5

Change to read:

USP Testosterone Cypionate RS—.Do not dry..5 Keep container
tightly closed. Protect from light.
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ERRATA

Following is a list of errata and corrections to USP 27–NF 22. The page number indicates where the item is found in USP 27–NF 22. If
necessary, this list will be updated with every issue of PF. This information will also be available as a cumulative table in the next available
Supplement and will appear in its corrected form in the next annual edition of USP–NF. Errata are considered to be items erroneously
published that have not received the approval of the Council of Experts and that do not reflect the official requirement. USP staff are
available to respond to questions regarding the accuracy of a particular requirement by calling 1-800-822-USPC.

Page Title Section Description

691 Multiple Electrolytes and
Dextrose Injection Type 2

Assay for dextrose Line 2: Change ‘‘Multiple Electrolytes Injection Type
1.’’ to: Multiple Electrolytes and Dextrose Injection
Type 1.

776 Famotidine Chromatographic purity Line 11 under Procedure: Change ‘‘Test solution corre-
sponds to not more than 1.0% of Standard solution 1.’’
to: Test solution corresponds to not more than 1.0%
(Standard solution 1).

1355 Octocrylene Acidity Line 6: Change ‘‘titrant per mg of Octocrylene’’ to: ti-
trant per g of Octocrylene

Supplement 1

3089 Water for Hemodialysis Oxidizable substances Lines 1–2: Change ‘‘2 N potassium permanganate,’’ to:
2 N sulfuric acid, and heat to boiling. Add 0.1 N potas-
sium permanganate,

3148 h2021i Microbial Enumera-
tion Tests—Nutritional and
Dietary Supplements

Enterobacterial Count
(Bile-Tolerant Gram-
Negative Bacteria)

Table 2, column headings: Change ‘‘1, 0.1, 0.01’’ to:
0.1, 0.01, 0.001

3177 Sodium Cetostearyl Sulfate Definition Change ‘‘(C16H34NaSO4),’’ to: (C16H33NaSO4), and
Change ‘‘(C18H38NaSO4)’’ to: (C18H37NaSO4)
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IN-PROCESS REVISION

This section contains proposals for adoption as official USP or NF standards (either proposed new standards or proposed

revisions of current USP or NF standards). These may be any of the following: (1) items that previously appeared under

Pharmacopeial Previews and are now formally proposed as revisions; (2) proposed revisions placed directly under In-Pro-

cess Revision; or (3) modifications of revisions previously proposed under In-Process Revision. Readers should review ma-

terial in this section and provide comments to the staff liaison (use the Staff Directory to find the contact information).

Information on how to comment is found in the Policies and Announcements section. It is important to send comments

promptly so that the Committee members can consider readers’ input as they are deciding whether to advance standards

to official status.

Briefings Each Proposal is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for
the revision. Other relevant information. (For example, if a chromatographic method is being proposed,
column specifications and retention times for compounds of interest.) Finally, the Committee designation
(see How to Use PF), the name of the scientific staff liaison who handled the particular issue, and the USP
tracking correspondence number, as shown in the example below:
(PA5: K. Russo) RTS—55678-1

Symbols Proposed revisions are shown with language proposed for deletion or replacement crossed off. New text (if any)

follows, and is enclosed in symbols and set off from the current official text by a paragraph break and by larger type, as shown

in the examples below:

.new text.

if slated for an Interim Revision Announcement to USP 27–NF 22 (IRA);

~

new text
~USP28

if slated for USP 28–NF 23; and

&new text&

if slated for a Supplement to USP–NF. The same symbols not set off by an extra paragraph break and enclosing text with no

increase in type size indicate recent revisions that are already official. Where the symbols appear together with no enclosed

text, such as . . or
&

& or
~

~
, it means that text has been deleted and no new text was proposed to replace it. In all revisions, the

closing symbol is accompanied by an identifier that indicates the particular IRA or Supplement or indicates the USP or NF as

the publication where the revision will appear if approved. For example, .2 indicates that the revision is proposed for the

Second Interim Revision Announcement, and &2S (USP 27) indicates that the proposed revision is slated for the Second Supple-

ment to USP 27, and
~USP28 and ~NF23 indicate that the revisions are proposed for USP 28 and NF 23, respectively.

Official Title Changes Where the specification ‘‘Monograph title change’’ is found, it indicates that the official title stated

after that specification will be substituted for the former title in the appropriate places throughout that monograph once this

revision becomes official.
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Cysteine Hydrochloride (2nd Supp to USP 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1598
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BRIEFING

General Notices and Requirements, USP 27 page 1, page
3238 of the Second Supplement, and page 794 of PF 30(3)
[May–June 2004]. On the basis of information received from the
Consumer Product Safety Commission (CPSC) at the PSD Open
Conference on October 12–15, 2003, an Expert Committee meet-
ing, and through subsequent correspondence, members of the PSD
Expert Committee decided that information about the Poison Pre-
vention Packaging Act (PPPA) should be included in the USP. An
appropriate statement was solicited from the CPSC, which was ini-
tially included in the draft of the new chapter Packaging—Unit of
Use h1136i. However, it was pointed out during a teleconference
that this information is not only applicable to this chapter but also
to other chapters concerned with packaging. Therefore, the sugges-
tion was made that the general concepts of the PPPA as stated in the
CPSC document be included in the General Notices under Preser-
vation, Packaging, Storage, and Labeling. Then, in other chapters
such as Environmentally-Sensitive Preparations h386i, Containers
h661i, Pharmaceutical Compounding—Nonsterile Preparations
h795i, Pharmaceutical Compounding—Sterile Preparations
h797i, Good Storage and Shipping Practices h1079i, Packag-
ing—Unit of Use h1136i, and Packaging Practice—Repackaging
a Single Solid Oral Drug Product into a Unit Dose Container
h1146i, a short statement with references to the General Notices
would be included. This approach would save needless repetition
of the same material.

(PSD: C. Okeke) RTS—41271-2

Change to read:

TESTS AND ASSAYS

Apparatus—A specification for a definite size or type of con-
tainer or apparatus in a test or assay is given solely as a recom-
mendation. Where volumetric flasks or other exact measuring,
weighing, or sorting devices are specified, this or other equipment
of at least equivalent accuracy shall be employed. (See also Ther-
mometers h21i, Volumetric Apparatus h31i, and Weights and Bal-
ances h41i.) Where low-actinic or light-resistant containers are
specified, clear containers that have been rendered opaque by ap-
plication of a suitable coating or wrapping may be used.
Where an instrument for physical measurement, such as a spec-

trophotometer, is specified in a test or assay by its distinctive name,
another instrument of equivalent or greater sensitivity and accuracy
may be used. In order to obtain solutions having concentrations
that are adaptable to the working range of the instrument being
used, solutions of proportionately higher or lower concentrations
may be prepared according to the solvents and proportions thereof
that are specified for the procedure.
Where a particular brand or source of a material, instrument, or

piece of equipment, or the name and address of a manufacturer or
distributor, is mentioned (ordinarily in a footnote), this identifica-
tion is furnished solely for informational purposes as a matter of

convenience, without implication of approval, endorsement, or cer-
tification. Items capable of equal or better performance may be
used if these characteristics have been validated.
Where the use of a centrifuge is indicated, unless otherwise

specified, the directions are predicated upon the use of apparatus
having an effective radius of about 20 cm (8 inches) and driven
at a speed sufficient to clarify the supernatant layer within 15 min-
utes.
Unless otherwise specified, for chromatographic tubes and col-

umns the diameter specified refers to internal diameter (ID); for
other types of tubes and tubing the diameter specified refers to out-
side diameter (OD).

Steam Bath—Where the use of a steam bath is directed, exposure
to actively flowing steam or to another form of regulated heat, cor-
responding in temperature to that of flowing steam, may be used.

Water Bath—Where the use of a water bath is directed without
qualification with respect to temperature, a bath of vigorously boil-
ing water is intended.

Foreign Substances and Impurities—Tests for the presence of
foreign substances and impurities are provided to limit such sub-
stances to amounts that are unobjectionable under conditions in
which the article is customarily employed (see also Impurities in
Official Articles h1086i).
While one of the primary objectives of the Pharmacopeia is to

assure the user of official articles of their identity, strength, quality,
and purity, it is manifestly impossible to include in each mono-
graph a test for every impurity, contaminant, or adulterant that
might be present, including microbial contamination. These may
arise from a change in the source of material or from a change in
the processing, or may be introduced from extraneous sources.
Tests suitable for detecting such occurrences, the presence of
which is inconsistent with applicable good manufacturing practice
or good pharmaceutical practice, should be employed in addition to
the tests provided in the individual monograph.

Other Impurities—Official substances may be obtained from
more than one process, and thus may contain impurities not con-
sidered during preparation of monograph assays or tests. Wherever
a monograph includes a chromatographic assay or purity test based
on chromatography, other than a test for organic volatile impuri-
ties,

&residual solvents&1S (USP28)

and that monograph does not detect such an impurity, solvents ex-
cepted, the impurity shall have its amount and identity, where both
are known, stated under the heading Other Impurity(ies) by the la-
beling (certificate of analysis) of the official substance.
The presence of any unlabeled impurity in an official substance

is a variance from the standard if the content is 0.1% or greater.
Tests suitable for detection and quantitating unlabeled impurities,
when present as the result of process change or other identifiable,
consistent occurrence, shall be submitted to the USP for inclusion
in the individual monograph. Otherwise, the impurity shall be
identified, preferably by name, and the amount listed under the
heading Other Impurity(ies) in the labeling (certificate of analysis)
of the official substance. The sum of all Other Impurities combined
with the monograph-detected impurities does not exceed 2.0% (see
Ordinary Impurities h466i), unless otherwise stated in the mono-
graph.
Categories of drug substances excluded from Other Impurities

requirements are fermentation products and semi-synthetics de-
rived therefrom, radiopharmaceuticals, biologics, biotechnology-
derived products, peptides, herbals, and crude products of animal
or plant origin. Any substance known to be toxic must not be listed
under Other Impurities.

&Residual Solvents—The requirements are stated in Or-

ganic Volatile Impurities h467i together with information in

Impurities in Official Articles h1086i. Thus all drug sub-
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stances, excipients, and products are subject to relevant con-

trol of residual solvents, even when no test is specified in the

individual monograph. The requirements have been aligned

with the ICH guideline on this topic. If solvents are used

during production, they are of suitable quality. In addition,

the toxicity and residual level of each solvent are taken into

consideration, and the solvents are limited according to the

principles defined and the requirements specified inOrganic

Volatile Impurities h467i, using the general methods pre-

sented therein or other suitable methods.&1S (USP28)

Procedures—Assay and test procedures are provided for deter-
mining compliance with the Pharmacopeial standards of identity,
strength, quality, and purity.
In performing the assay or test procedures in this Pharmacopeia,

it is expected that safe laboratory practices will be followed. This
includes the utilization of precautionary measures, protective
equipment, and work practices consistent with the chemicals and
procedures utilized. Prior to undertaking any assay or procedure
described in this Pharmacopeia, the individual should be aware
of the hazards associated with the chemicals and the procedures
and means of protecting against them. This Pharmacopeia is not
designed to describe such hazards or protective measures.
Every compendial article in commerce shall be so constituted

that when examined in accordance with these assay and test proce-
dures, it meets all of the requirements in the monograph defining it.
However, it is not to be inferred that application of every analytical
procedure in the monograph to samples from every production
batch is necessarily a prerequisite for assuring compliance with
Pharmacopeial standards before the batch is released for distribu-
tion. Data derived from manufacturing process validation studies
and from in-process controls may provide greater assurance that a
batch meets a particular monograph requirement than analytical
data derived from an examination of finished units drawn from that
batch. On the basis of such assurances, the analytical procedures in
the monograph may be omitted by the manufacturer in judging
compliance of the batch with the Pharmacopeial standards.
Automated procedures employing the same basic chemistry as

those assay and test procedures given in the monograph are recog-
nized as being equivalent in their suitability for determining com-
pliance. Conversely, where an automated procedure is given in the
monograph, manual procedures employing the same basic chemis-
try are recognized as being equivalent in their suitability for deter-
mining compliance. Compliance may be determined also by the
use of alternative methods, chosen for advantages in accuracy, sen-
sitivity, precision, selectivity, or adaptability to automation or com-
puterized data reduction or in other special circumstances. Such
alternative or automated procedures or methods shall be validated.
However, Pharmacopeial standards and procedures are interrelat-
ed; therefore, where a difference appears or in the event of dispute,
only the result obtained by the procedure given in this Pharmaco-
peia is conclusive.
In the performance of assay or test procedures, not fewer than

the specified number of dosage units should be taken for analysis.
Proportionately larger or smaller quantities than the specified
weights and volumes of assay or test substances and Reference
Standards may be taken, provided the measurement is made with
at least equivalent accuracy and provided that any subsequent
steps, such as dilutions, are adjusted accordingly to yield concen-
trations equivalent to those specified and are made in such manner
as to provide at least equivalent accuracy. To minimize environ-

mental impact or contact with hazardous materials, apparatus and
chemicals specified in Pharmacopeial procedures also may be pro-
portionally changed.

Where it is directed in an assay or a test that a certain quantity of
substance or a counted number of dosage units is to be examined,
the specified quantity or number is a minimal figure (the singlet
determination) chosen only for convenience of analytical manipu-
lation; it is not intended to restrict the total quantity of substance or
number of units that may be subjected to the assay or test or that
should be tested in accordance with good manufacturing practices.

Where it is directed in the assay of Tablets to ‘‘weigh and finely
powder not fewer than’’ a given number, usually 20, of the Tablets,
it is intended that a counted number of Tablets shall be weighed
and reduced to a powder. The portion of the powdered tablets taken
for assay is representative of the whole Tablets and is, in turn,
weighed accurately. The result of the assay is then related to the
amount of active ingredient per Tablet by multiplying this result
by the average Tablet weight and dividing by the weight of the por-
tion taken for the assay.

Similarly, where it is directed in the assay of Capsules to re-
move, as completely as possible, the contents of not fewer than a
given number, usually 20, of the Capsules, it is intended that a
counted number of Capsules should be carefully opened and the
contents quantitatively removed, combined, mixed, and weighed
accurately. The portion of mixed Capsules contents taken for the
assay is representative of the contents of the Capsules and is, in
turn, weighed accurately. The result of the assay is then related
to the amount of active ingredient per Capsule by multiplying this
result by the average weight of Capsule content and dividing by the
weight of the portion taken for the assay.

Where the definition in a monograph states the tolerances as be-
ing ‘‘calculated on the dried (or anhydrous or ignited) basis,’’ the
directions for drying or igniting the sample prior to assaying are
generally omitted from the Assay procedure. Assay and test proce-
dures may be performed on the undried or unignited substance and
the results calculated on the dried, anhydrous, or ignited basis, pro-
vided a test for Loss on drying, or Water, or Loss on ignition,
respectively, is given in the monograph.

&Results are calculated on an ‘‘as-is’’ basis unless otherwise

specified in the monograph.&1S (USP28)

Where the presence of moisture or other volatile material may in-
terfere with the procedure, previous drying of the substance is
specified in the individual monograph and is obligatory.

Throughout a monograph that includes a test for Loss on drying
or Water, the expression ‘‘previously dried’’ without qualification
signifies that the substance is to be dried as directed under Loss on
drying or Water (gravimetric determination).

Unless otherwise directed in the test or assay in the individual
monograph or in a general chapter, USP Reference Standards are to
be dried before use, or used without prior drying, specifically in
accordance with the instructions given in the chapter USP Refer-
ence Standards h11i, and on the label of the Reference Standard.
Where the label instructions differ in detail from those in the chap-
ter, the label text is determinative.

In stating the appropriate quantities to be taken for assays and
tests, the use of the word ‘‘about’’ indicates a quantity within
10% of the specified weight or volume. However, the weight or
volume taken is accurately determined and the calculated result
is based upon the exact amount taken. The same tolerance applies
to specified dimensions.

Where the use of a pipet is directed for measuring a specimen or
an aliquot in conducting a test or an assay, the pipet conforms to the
standards set forth under Volumetric Apparatus h31i, and is to be
used in such manner that the error does not exceed the limit stated
for a pipet of its size. Where a pipet is specified, a suitable buret,
conforming to the standards set forth under Volumetric Apparatus
h31i, may be substituted. Where a ‘‘to contain’’ pipet is specified, a
suitable volumetric flask may be substituted.
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Expressions such as ‘‘25.0 mL’’ and ‘‘25.0 mg,’’ used with re-
spect to volumetric or gravimetric measurements, indicate that the
quantity is to be ‘‘accurately measured’’ or ‘‘accurately weighed’’
within the limits stated under Volumetric Apparatus h31i or under
Weights and Balances h41i.
The term ‘‘transfer’’ is used generally to specify a quantitative

manipulation.
The term ‘‘concomitantly,’’ used in such expressions as ‘‘con-

comitantly determine’’ or ‘‘concomitantly measured,’’ in directions
for assays and tests, is intended to denote that the determinations or
measurements are to be performed in immediate succession. See
also Use of Reference Standards under Spectrophotometry and
Light-Scattering h851i.
Blank Determination—Where it is directed that ‘‘any necessary

correction’’ be made by a blank determination, the determination is
to be conducted using the same quantities of the same reagents
treated in the same manner as the solution or mixture containing
the portion of the substance under assay or test, but with the sub-
stance itself omitted.

Desiccator—The expression ‘‘in a desiccator’’ specifies the use
of a tightly closed container of suitable size and design that main-
tains an atmosphere of low moisture content by means of silica gel
or other suitable desiccant.
A ‘‘vacuum desiccator’’ is one that maintains the low-moisture

atmosphere at a reduced pressure of not more than 20 mm of mer-
cury or at the pressure designated in the individual monograph.

Dilution—Where it is directed that a solution be diluted ‘‘quan-
titatively and stepwise,’’ an accurately measured portion is to be
diluted by adding water or other solvent, in the proportion indicat-
ed, in one or more steps. The choice of apparatus to be used should
take into account the relatively larger errors generally associated
with using small-volume volumetric apparatus (see Volumetric Ap-
paratus h31i).
Drying to Constant Weight—The specification ‘‘dried to con-

stant weight’’ means that the drying shall be continued until two
consecutive weighings do not differ by more than 0.50 mg per g
of substance taken, the second weighing following an additional
hour of drying.

Filtration—Where it is directed to ‘‘filter,’’ without further qual-
ification, the intent is that the liquid be filtered through suitable fil-
ter paper or equivalent device until the filtrate is clear.

Identification Tests—The Pharmacopeial tests headed Identifica-
tion are provided as an aid in verifying the identity of articles as
they are purported to be, such as those taken from labeled con-
tainers. Such tests, however specific, are not necessarily sufficient
to establish proof of identity; but failure of an article taken from a
labeled container to meet the requirements of a prescribed identi-
fication test indicates that the article may be mislabeled. Other tests
and specifications in the monograph often contribute to establish-
ing or confirming the identity of the article under examination.

Ignition to Constant Weight—The specification ‘‘ignite to con-
stant weight’’ means that the ignition shall be continued, at
800+ 258 unless otherwise indicated, until two consecutive
weighings do not differ by more than 0.50 mg per g of substance
taken, the second weighing following an additional 15-minute ig-
nition period.

Indicators—Where the use of a test solution (‘‘TS’’) as an indi-
cator is specified in a test or an assay, approximately 0.2 mL, or 3
drops, of the solution shall be added, unless otherwise directed.

Logarithms—Logarithms used in the assays are to the base 10.

Microbial Strains—Where a microbial strain is cited and identi-
fied by its ATCC catalog number, the specified strain shall be used
directly or, if subcultured, shall be used not more than five passages
removed from the original strain.

Negligible—This term indicates a quantity not exceeding 0.50
mg.

Odor—Terms such as ‘‘odorless,’’ ‘‘practically odorless,’’ ‘‘a
faint characteristic odor,’’ or variations thereof, apply to examina-
tion, after exposure to the air for 15 minutes, of either a freshly
opened package of the article (for packages containing not more
than 25 g) or (for larger packages) of a portion of about 25 g of
the article that has been removed from its package to an open evap-
orating dish of about 100-mL capacity. An odor designation is de-
scriptive only and is not to be regarded as a standard of purity for a
particular lot of an article.

Pressure Measurements—The term ‘‘mm of mercury’’ used with
respect to measurements of blood pressure, pressure within an ap-
paratus, or atmospheric pressure refers to the use of a suitable ma-
nometer or barometer calibrated in terms of the pressure exerted by
a column of mercury of the stated height.

Solutions—Unless otherwise specified in the individual mono-
graph, all solutions called for in tests and assays are prepared with
Purified Water.
An expression such as ‘‘(1 in 10)’’ means that 1 part by volume

of a liquid is to be diluted with, or 1 part by weight of a solid is to be
dissolved in, sufficient of the diluent or solvent to make the volume
of the finished solution 10 parts by volume.
An expression such as ‘‘(20 : 5 : 2)’’ means that the respective

numbers of parts, by volume, of the designated liquids are to be
mixed, unless otherwise indicated.
The notation ‘‘VS’’ after a specified volumetric solution indi-

cates that such solution is standardized in accordance with direc-
tions given in the individual monograph or under Volumetric
Solutions in the section Reagents, Indicators, and Solutions, and
is thus differentiated from solutions of approximate normality or
molarity.
Where a standardized solution of a specific concentration is

called for in a test or an assay, a solution of other normality or mo-
larity may be used, provided allowance is made for the difference
in concentration and provided the error of measurement is not in-
creased thereby.

Specific Gravity—Unless otherwise stated, the specific gravity
basis is 258/258, i.e., the ratio of the weight of a substance in air
at 258 to the weight of an equal volume of water at the same tem-
perature.

Temperatures—Unless otherwise specified, all temperatures in
this Pharmacopeia are expressed in centigrade (Celsius) degrees,
and all measurements are made at 258. Where moderate heat is
specified, any temperature not higher than 458 (1138 F) is indicat-
ed. See Storage Temperature under Preservation, Packaging, Stor-
age, and Labeling for other definitions.

Time Limit—In the conduct of tests and assays, 5 minutes shall
be allowed for the reaction to take place unless otherwise specified.

Vacuum—The term ‘‘in vacuum’’ denotes exposure to a pressure
of less than 20 mm of mercury unless otherwise indicated.
Where drying in vacuum over a desiccant is directed in the in-

dividual monograph, a vacuum desiccator or a vacuum drying pis-
tol, or other suitable vacuum drying apparatus, is to be used.

Water—Where water is called for in tests and assays, Purified
Water is to be used unless otherwise specified. For special kinds
of water such as ‘‘carbon dioxide–free water,’’ see the introduction
to the section Reagents, Indicators, and Solutions. For High-purity
Water see Containers h661i.
Water and Loss on Drying—Where the water of hydration or ad-

sorbed water of a Pharmacopeial article is determined by the titri-
metric method, the test is generally given under the headingWater.
Monograph limits expressed as a percentage are figured on a
weight/weight basis unless otherwise specified. Where the determi-
nation is made by drying under specified conditions, the test is gen-
erally given under the heading Loss on drying. However, Loss on
drying is most often given as the heading where the loss in weight
is known to represent residual volatile constituents including or-
ganic solvents as well as water.
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Test Results, Statistics, and Standards—Interpretation of re-
sults from official tests and assays requires an understanding of
the nature and style of compendial standards, in addition to an un-
derstanding of the scientific and mathematical aspects of laboratory
analysis and quality assurance for analytical laboratories.
Confusion of compendial standards with release tests and with

statistical sampling plans occasionally occurs. Compendial stan-
dards define what is an acceptable article and give test procedures
that demonstrate that the article is in compliance. These standards
apply at any time in the life of the article from production to con-
sumption. The manufacturer’s release specifications, and compli-
ance with good manufacturing practices generally, are developed
and followed to assure that the article will indeed comply with
compendial standards until its expiration date, when stored as di-
rected. Thus, when tested from the viewpoint of commercial or reg-
ulatory compliance, any specimen tested as directed in the
monograph for that article shall comply.
Tests and assays in this Pharmacopeia prescribe operation on a

single specimen, that is, the singlet determination, which is the
minimum sample on which the attributes of a compendial article
should be measured. Some tests, such as those for Dissolution
and Uniformity of dosage units, require multiple dosage units in
conjunction with a decision scheme. These tests, albeit using a
number of dosage units, are in fact the singlet determinations of
those particular attributes of the specimen. These procedures
should not be confused with statistical sampling plans. Repeats,
replicates, statistical rejection of outliers, or extrapolations of re-
sults to larger populations are neither specified nor proscribed by
the compendia; such decisions are dependent on the objectives of
the testing. Commercial or regulatory compliance testing, or man-
ufacturer’s release testing, may or may not require examination of
additional specimens, in accordance with predetermined guidelines
or sampling strategies. Treatments of data handling are available
from organizations such as ISO, IUPAC, and AOAC.

&Where the Content Uniformity determinations have been made
using the same procedure specified in the Assay, the average of all
of the individual Content Uniformity determinations may be used
as the Assay value.&1S (USP27)

Description—Information on the ‘‘description’’ pertaining to an
article, which is relatively general in nature, is provided in the ref-
erence table Description and Relative Solubility of USP and NF
Articles in this Pharmacopeia for those who use, prepare, and dis-
pense drugs and/or related articles, solely to indicate properties of
an article complying with monograph standards. The properties are
not in themselves standards or tests for purity even though they
may indirectly assist in the preliminary evaluation of an article.

Solubility—The statements concerning solubilities given in the
reference table Description and Relative Solubility of USP and NF
Articles for Pharmacopeial articles are not standards or tests for pu-
rity but are provided primarily as information for those who use,
prepare, and dispense drugs and/or related articles. Only where a
quantitative solubility test is given, and is designated as such, is it a
test for purity.
The approximate solubilities of Pharmacopeial substances are

indicated by the descriptive terms in the accompanying table. Sol-
uble Pharmacopeial articles, when brought into solution, may show
traces of physical impurities, such as minute fragments of filter pa-
per, fibers, and other particulate matter, unless limited or excluded
by definite tests or other specifications in the individual mono-
graphs.

Descriptive
Term

Parts of Solvent
Required for
1 Part of Solute

Very soluble Less than 1
Freely soluble From 1 to 10
Soluble From 10 to 30
Sparingly soluble From 30 to 100
Slightly soluble From 100 to 1000

Descriptive
Term

Parts of Solvent
Required for
1 Part of Solute

Very slightly soluble From 1000 to 10,000
Practically insoluble,
or Insoluble

Greater than or equal to 10,000

Interchangeable Methods—Certain general chapters contain a
statement that the text in question is harmonized with the corre-
sponding text of the European Pharmacopoeia and/or the Japa-
nese Pharmacopoeia and that these texts are interchangeable.
Therefore, if a substance or preparation is found to comply with
a requirement using an interchangeable method from one of these
pharmacopeias, it should comply with the requirements of the
United States Pharmacopeia. However, where a difference ap-
pears, or in the event of dispute, only the result obtained by the
procedure given in this Pharmacopeia is conclusive.

Change to read:

PRESERVATION, PACKAGING, STORAGE, AND LABELING

Containers—The container is that which holds the article and is
or may be in direct contact with the article. The immediate contain-
er is that which is in direct contact with the article at all times. The
closure is a part of the container.

Prior to its being filled, the container should be clean. Special
precautions and cleaning procedures may be necessary to ensure
that each container is clean and that extraneous matter is not intro-
duced into or onto the article.

The container does not interact physically or chemically with the
article placed in it so as to alter the strength, quality, or purity of the
article beyond the official requirements.

The Pharmacopeial requirements for the use of specified con-
tainers apply also to articles as packaged by the pharmacist or other
dispenser, unless otherwise indicated in the individual monograph.

Tamper-Evident Packaging —The container or individual carton
of a sterile article intended for ophthalmic or otic use, except where
extemporaneously compounded for immediate dispensing on pre-
scription, shall be so sealed that the contents cannot be used with-
out obvious destruction of the seal.

Articles intended for sale without prescription are also required
to comply with the tamper-evident packaging and labeling require-
ments of the FDA where applicable.

Preferably, the immediate container and/or the outer container or
protective packaging utilized by a manufacturer or distributor for
all dosage forms that are not specifically exempt is designed so as
to show evidence of any tampering with the contents.

Light-Resistant Container (see Light Transmission under Con-
tainers h661i)—A light-resistant container protects the contents
from the effects of light by virtue of the specific properties of the
material of which it is composed, including any coating applied to
it. Alternatively, a clear and colorless or a translucent container
may be made light-resistant by means of an opaque covering, in
which case the label of the container bears a statement that the
opaque covering is needed until the contents are to be used or ad-
ministered. Where it is directed to ‘‘protect from light’’ in an indi-
vidual monograph, preservation in a light-resistant container is
intended.

Where an article is required to be packaged in a light-resistant
container, and if the container is made light-resistant by means of
an opaque covering, a single-use, unit-dose container or mnemonic
pack for dispensing may not be removed from the outer opaque
covering prior to dispensing.

Pharmacopeial Forum
1574 IN-PROCESS REVISION Vol. 30(5) [Sept.–Oct. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Well-Closed Container—A well-closed container protects the
contents from extraneous solids and from loss of the article under
the ordinary or customary conditions of handling, shipment, stor-
age, and distribution.

Tight Container—A tight container protects the contents from
contamination by extraneous liquids, solids, or vapors, from loss
of the article, and from efflorescence, deliquescence, or evapora-
tion under the ordinary or customary conditions of handling, ship-
ment, storage, and distribution, and is capable of tight re-closure.
Where a tight container is specified, it may be replaced by a her-
metic container for a single dose of an article.
A gas cylinder is a metallic container designed to hold a gas un-

der pressure. As a safety measure, for carbon dioxide, cyclopro-
pane, helium, nitrous oxide, and oxygen, the Pin-index Safety
System of matched fittings is recommended for cylinders of Size
E or smaller.

NOTE—Where packaging and storage in a tight container or a
well-closed container is specified in the individual monograph,
the container utilized for an article when dispensed on prescription
meets the requirements under Containers—Permeation h671i.
Hermetic Container—A hermetic container is impervious to air

or any other gas under the ordinary or customary conditions of han-
dling, shipment, storage, and distribution.

Single-Unit Container—A single-unit container is one that is de-
signed to hold a quantity of drug product intended for administra-
tion as a single dose or a single finished device intended for use
promptly after the container is opened. Preferably, the immediate
container and/or the outer container or protective packaging shall
be so designed as to show evidence of any tampering with the con-
tents. Each single-unit container shall be labeled to indicate the
identity, quantity and/or strength, name of the manufacturer, lot
number, and expiration date of the article.

Single-Dose Container (see also Containers for Injections under
Injections h1i)—A single-dose container is a single-unit container
for articles intended for parenteral administration only. A single-
dose container is labeled as such. Examples of single-dose con-
tainers include pre-filled syringes, cartridges, fusion-sealed con-
tainers, and closure-sealed containers when so labeled.

Unit-Dose Container—A unit-dose container is a single-unit
container for articles intended for administration by other than
the parenteral route as a single dose, direct from the container.

Unit-of-Use Container—A unit-of-use container is one that con-
tains a specific quantity of a drug product and that is intended to be
dispensed as such without further modification except for the ad-
dition of appropriate labeling. A unit-of-use container is labeled as
such.

Multiple-Unit Container—A multiple-unit container is a con-
tainer that permits withdrawal of successive portions of the con-
tents without changing the strength, quality, or purity of the
remaining portion.

Multiple-Dose Container (see also Containers for Injections un-
der Injections h1i)—A multiple-dose container is a multiple-unit
container for articles intended for parenteral administration only.

&Poison Prevention Packaging Act—This act (see the

Website, www.cpsc.gov/businfo/pppa.html) requires special

packaging of most human oral prescription drugs, oral con-

trolled drugs, certain nonoral prescription drugs, certain di-

etary supplements, and many over-the-counter (OTC) drug

preparations in order to protect the public from personal in-

jury or illness from misuse of these preparations (16 CFR }

1700.14).

The immediate packaging of substances regulated under

the PPPA must comply with the special packaging standards

(16 CFR } 1700.15 and 16 CFR } 1700.20). The PPPA regu-

lations for special packaging apply to all packaging types

including reclosable, nonclosable, and unit-dose types.

Special packaging is not required for drugs dispensed

within a hospital setting for inpatient administration. Man-

ufacturers and packagers of bulk-packaged prescription

drugs do not have to use special packaging if the drug will

be repackaged by the pharmacist. PPPA-regulated prescrip-

tion drugs may be dispensed in nonchild-resistant packaging

upon the request of the purchaser or when directed in a le-

gitimate prescription (15 U.S.C. } 1473).

Manufacturers or packagers of PPPA-regulated OTC

preparations are allowed to package one size in nonchild-re-

sistant packaging as long as popular-size, special packages

are also supplied. The nonchild-resistant package requires

special labeling (18 CFR } 1700.5).

Various types of child-resistant packages are covered in

ASTM International Standard D-3475, Standard Classifica-

tion of Child-Resistant Packaging. Examples are included as

an aid in the understanding and comprehension of each type

of classification.&2S (USP28)

Storage Temperature and Humidity—Specific directions are
stated in some monographs with respect to the temperatures and
humidity at which Pharmacopeial articles shall be stored and dis-
tributed (including the shipment of articles to the consumer) when
stability data indicate that storage and distribution at a lower or a
higher temperature and a higher humidity produce undesirable re-
sults. Such directions apply except where the label on an article
states a different storage temperature on the basis of stability
studies of that particular formulation. Where no specific storage di-
rections or limitations are provided in the individual monograph,
but the label of an article states a storage temperature that is based
on stability studies of that particular formulation, such labeled stor-
age directions apply (see also Stability under Pharmaceutical Dos-
age Forms h1151i). The conditions are defined by the following
terms.

Freezer—A place in which the temperature is maintained ther-
mostat-ically between –258 and –108 (–138 and 14 8F).
Cold—Any temperature not exceeding 88 (46 8F). A refrigerator

is a cold place in which the temperature is maintained thermostat-
ically between 28 and 88 (368 and 46 8F).
Cool—Any temperature between 88 and 158 (468 and 59 8F). An

article for which storage in a cool place is directed may, alterna-
tively, be stored and distributed in a refrigerator, unless otherwise
specified by the individual monograph.
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Room Temperature—The temperature prevailing in a working
area.

Controlled Room Temperature—A temperature maintained ther-
mostatically that encompasses the usual and customary working
environment of 208 to 258 (688 to 77 8F); that results in a mean
kinetic temperature calculated to be not more than 258; and that
allows for excursions between 158 and 308 (598 and 86 8F) that
are experienced in pharmacies, hospitals, and warehouses. Pro-
vided the mean kinetic temperature remains in the allowed range,
transient spikes up to 408 are permitted as long as they do not ex-
ceed 24 hours. Spikes above 408 may be permitted if the manufac-
turer so instructs. Articles may be labeled for storage at ‘‘controlled
room temperature’’ or at ‘‘up to 258’’, or other wording based on
the same mean kinetic temperature. The mean kinetic temperature
is a calculated value that may be used as an isothermal storage tem-
perature that simulates the nonisothermal effects of storage temper-
ature variations. (See also Stability under Pharmaceutical Dosage
Forms h1151i.)
An article for which storage at Controlled room temperature is

directed may, alternatively, be stored and distributed in a cool
place, unless otherwise specified in the individual monograph or
on the label.

Warm—Any temperature between 308 and 408 (868 and 104 8F).
Excessive Heat—Any temperature above 408 (104 8F).
Protection from Freezing—Where, in addition to the risk of

breakage of the container, freezing subjects an article to loss of
strength or potency, or to destructive alteration of its characteris-
tics, the container label bears an appropriate instruction to protect
the article from freezing.

Dry Place—The term ‘‘dry place’’ denotes a place that does not
exceed 40% average relative humidity at Controlled Room Tem-
perature or the equivalent water vapor pressure at other tempera-
tures. The determination may be made by direct measurement at
the place or may be based on reported climatic conditions. Deter-
mination is based on not less than 12 equally spaced measurements
that encompass either a season, a year, or, where recorded data
demonstrate, the storage period of the article. There may be values
of up to 45% relative humidity provided that the average value is
40% relative humidity.
Storage in a container validated to protect the article from mois-

ture vapor, including storage in bulk, is considered a dry place.
~

Storage under Nonspecific Conditions—Where no specific
directions or limitations are provided in the packaging and storage
section of individual monographs or in the article’s labeling, the
conditions of storage shall include storage at controlled room tem-
perature, protection from moisture, and, where necessary, protec-
tion from light. Articles shall be protected from moisture, freezing,
and excessive heat, and, where necessary, from light during ship-
ping and distribution. Active pharmaceutical ingredients are ex-
empt from this requirement.~USP27

&Repackaging Instructions—Except where a drug prod-

uct is packaged in a container intended to be dispensed di-

rectly to the patient, such as a unit-of-use or unit-dose con-

tainer, the labeling shall contain directions specifying the

types of containers suitable for repackaging the drug pro-

duct so as to maintain its identity, strength, quality, and pu-

rity. Such directions shall be sufficient to allow a repackager

or dispenser to select an adequate container and shall in-

clude a description of the composition of the container(s),

e.g., glass, polyethylene, polyvinyl chloride, and any mois-

ture vapor transmission rate characteristics required. The la-

beling shall also indicate whether or not the container is to

afford light protection, and shall include any storage or ship-

ping temperature restrictions to which the drug as repack-

aged shall be limited (see 21 CFR 201.100).&1S (USP28)

Labeling—The term ‘‘labeling’’ designates all labels and other
written, printed, or graphic matter upon an immediate container of
an article or upon, or in, any package or wrapper in which it is en-
closed, except any outer shipping container. The term ‘‘label’’ des-
ignates that part of the labeling upon the immediate container.

A shipping container containing a single article, unless such
container is also essentially the immediate container or the outside
of the consumer package, is labeled with a minimum of product
identification (except for controlled articles), lot number, expira-
tion date, and conditions for storage and distribution.

Articles in this Pharmacopeia are subject to compliance with
such labeling requirements as may be promulgated by governmen-
tal bodies in addition to the Pharmacopeial requirements set forth
for the articles.

Amount of Ingredient per Dosage Unit—The strength of a drug
product is expressed on the container label in terms of micrograms
or milligrams or grams or percentage of the therapeutically active
moiety or drug substance, whichever form is used in the title, un-
less otherwise indicated in an individual monograph. Both the ac-
tive moiety and drug substance names and their equivalent
amounts are then provided in the labeling.

Pharmacopeial articles in capsule, tablet, or other unit dosage
form shall be labeled to express the quantity of each active ingre-
dient or recognized nutrient contained in each such unit; except
that, in the case of unit-dose oral solutions or suspensions, whether
supplied as liquid preparations or as liquid preparations that are
constituted from solids upon addition of a designated volume of
a specific diluent, the label shall express the quantity of each active
ingredient or recognized nutrient delivered under the conditions
prescribed inDeliverable Volume h698i. Pharmacopeial drug prod-
ucts not in unit dosage form shall be labeled to express the quantity
of each active ingredient in each milliliter or in each gram, or to
express the percentage of each such ingredient (see Percentage
Measurements), except that oral liquids or solids intended to be
constituted to yield oral liquids may, alternatively, be labeled in
terms of each 5-mL portion of the liquid or resulting liquid. Unless
otherwise indicated in a monograph or chapter, such declarations
of strength or quantity shall be stated only in metric units (see also
Units of Potency in these General Notices).

Use of Leading and Terminal Zeros—In order to help minimize
the possibility of errors in the dispensing and administration of
drugs, the quantity of active ingredient when expressed in whole
numbers shall be shown without a decimal point that is followed by
a terminal zero (e.g., express as 4 mg [not 4.0 mg]). The quantity of
active ingredient when expressed as a decimal number smaller than
one shall be shown with a zero preceding the decimal point (e.g.,
express as 0.2 mg [not .2 mg]).

Labeling of Salts of Drugs—It is an established principle that
Pharmacopeial articles shall have only one official name. For pur-
poses of saving space on labels, and because chemical symbols for
the most common inorganic salts of drugs are well known to prac-
titioners as synonymous with the written forms, the following al-
ternatives are permitted in labeling official articles that are salts:
HCl for hydrochloride; HBr for hydrobromide; Na for sodium;
and K for potassium. The symbols Na and K are intended for
use in abbreviating names of the salts of organic acids; but these
symbols are not used where the word Sodium or Potassium appears
at the beginning of an official title (e.g., Phenobarbital Na is accept-
able, but Na Salicylate is not to be written).
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Labeling Vitamin-Containing Products—The vitamin content of
an official drug product shall be stated on the label in metric units
per dosage unit. The amounts of vitamins A, D, and E may be stat-
ed also in USP Units. Quantities of vitamin A declared in metric
units refer to the equivalent amounts of retinol (vitamin A alcohol).
The label of a nutritional supplement shall bear an identifying lot
number, control number, or batch number.

~

Labeling Botanical-Containing Products—The label

of an herb or other botanical intended for use as a dietary

supplement bears the statement, ‘‘If you are pregnant or

nursing a baby, seek the advice of a health professional be-

fore using this product.’’~USP28

Labeling Parenteral and Topical Preparations—The label of a
preparation intended for parenteral or topical use states the names
of all added substances (see Added Substances in these General
Notices and Requirements, and see Labeling under Injections
h1i), and, in the case of parenteral preparations, also their amounts
or proportions, except that for substances added for adjustment of
pH or to achieve isotonicity, the label may indicate only their pres-
ence and the reason for their addition.

Labeling Electrolytes—The concentration and dosage of electro-
lytes for replacement therapy (e.g., sodium chloride or potassium
chloride) shall be stated on the label in milliequivalents (mEq). The
label of the product shall indicate also the quantity of ingredient(s)
in terms of weight or percentage concentration.

Labeling Alcohol—The content of alcohol in a liquid preparation
shall be stated on the label as a percentage (v/v) of C2H5OH.

Special Capsules and Tablets—The label of any form of Capsule
or Tablet intended for administration other than by swallowing in-
tact bears a prominent indication of the manner in which it is to be
used.

Expiration Date and Beyond-Use Date—The label of an official
drug product, nutritional or dietary supplement product shall bear
an expiration date. All articles shall display the expiration date so
that it can be read by an ordinary individual under customary con-
ditions of purchase and use. The expiration date shall be promi-
nently displayed in high contrast to the background or sharply
embossed, and easily understood (e.g., ‘‘EXP 6/89,’’ ‘‘Exp. June
89,’’ or ‘‘Expires 6/89’’). [NOTE—For additional information and
guidance, refer to the Nonprescription Drug Manufacturers Asso-
ciation’s Voluntary Codes and Guidelines of the OTC Medicines
Industry.]
The monographs for some preparations state how the expiration

date that shall appear on the label is to be determined. In the ab-
sence of a specific requirement in the individual monograph for a
drug product or nutritional supplement, the label shall bear an ex-
piration date assigned for the particular formulation and package of
the article, with the following exception: the label need not show
an expiration date in the case of a drug product or nutritional sup-
plement packaged in a container that is intended for sale without
prescription and the labeling of which states no dosage limitations,
and which is stable for not less than 3 years when stored under the
prescribed conditions.
Where an official article is required to bear an expiration date,

such article shall be dispensed solely in, or from, a container la-
beled with an expiration date, and the date on which the article
is dispensed shall be within the labeled expiry period. The expira-
tion date identifies the time during which the article may be expect-
ed to meet the requirements of the Pharmacopeial monograph,
provided it is kept under the prescribed storage conditions. The ex-
piration date limits the time during which the article may be dis-
pensed or used. Where an expiration date is stated only in terms of
the month and the year, it is a representation that the intended ex-
piration date is the last day of the stated month. The beyond-use

date is the date after which an article must not be used. The dis-
penser shall place on the label of the prescription container a suit-
able beyond-use date to limit the patient’s use of the article based
on any information supplied by the manufacturer and the General
Notices and Requirements of this Pharmacopeia. The beyond-use
date placed on the label shall not be later than the expiration date
on the manufacturer’s container.
For articles requiring constitution prior to use, a suitable be-

yond-use date for the constituted product shall be identified in
the labeling.
For all other dosage forms, in determining an appropriate period

of time during which a prescription drug may be retained by a pa-
tient after its dispensing, the dispenser shall take into account, in
addition to any other relevant factors, the nature of the drug; the
container in which it was packaged by the manufacturer and the
expiration date thereon; the characteristics of the patient’s contain-
er, if the article is repackaged for dispensing; the expected storage
conditions to which the article may be exposed; any unusual stor-
age conditions to which the article may be exposed; and the expect-
ed length of time of the course of therapy. The dispenser shall, on
taking into account the foregoing, place on the label of a multiple-
unit container a suitable beyond-use date to limit the patient’s use
of the article. Unless otherwise specified in the individual mono-
graph, or in the absence of stability data to the contrary, such be-
yond-use date shall be not later than (a) the expiration date on the
manufacturer’s container, or (b) one year from the date the drug is
dispensed, whichever is earlier. For nonsterile solid and liquid dos-
age forms that are packaged in single-unit and unit-dose con-
tainers, the beyond-use date shall be one year from the date the
drug is packaged into the single-unit or unit-dose container or
the expiration date on the manufacturer’s container, whichever is
earlier, unless stability data or the manufacturer’s labeling indicates
otherwise.
The dispenser must maintain the facility where the dosage forms

are packaged and stored, at a temperature such that the mean kinet-
ic temperature is not greater than 258. The plastic material used in
packaging the dosage forms must afford better protection than
polyvinyl chloride, which does not provide adequate protection
against moisture permeation. Records must be kept of the temper-
ature of the facility where the dosage forms are stored, and of the
plastic materials used in packaging.

Pharmaceutical Compounding—The label on the container or
package of an official compounded preparation shall bear a be-
yond-use date. The beyond-use date is the date after which a com-
pounded preparation is not to be used. Because compounded
preparations are intended for administration immediately or fol-
lowing short-term storage, their beyond-use dates may be assigned
based on criteria different from those applied to assigning expira-
tion dates to manufactured drug products.
The monograph for an official compounded preparation typical-

ly includes a beyond-use requirement that states the time period
following the date of compounding during which the preparation,
properly stored, is to be used. In the absence of stability informa-
tion that is applicable to a specific drug and preparation, recom-
mendations for maximum beyond-use dates have been devised
for nonsterile compounded drug preparations that are packaged
in tight, light-resistant containers and stored at controlled room
temperature unless otherwise indicated (see Stability Criteria and
Beyond-Use Dating under Stability of Compounded Preparations
in the general tests chapter

~

Pharmaceutical Compounding—Non-
sterile Preparations~USP27 h795i).
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&Guidelines for Packaging and Storage Statements in

USP–NF Monographs

In order to provide users of the USP–NF with proper

guidance on how to package and store compendial articles,

every monograph in the USP–NF is required to have a pack-

aging and storage specification.

For those instances where, for some reason, storage infor-

mation is not yet found in the Packaging and storage spec-

ification of a monograph, the section Storage Under Non-

Specific Conditions is included in the General Notices as in-

terim guidance. The Storage Under Nonspecific Conditions

statement is not meant to substitute for the inclusion of prop-

er, specific storage information in the Packaging and stor-

age statement of any monograph.

For the packaging portion of the statement, the choice of

containers is given in the General Notices and includes

Light-Resistant Container, Well-Closed Container, Tight

Container, Hermetic Container, Single-Unit Container, Sin-

gle-Dose Container, Unit-Dose Container, and Unit-of-Use

Container. For most preparations, the choice is determined

by the container in which it is to be dispensed (e.g., tight,

well-closed, hermetic, unit-of-use, etc). For active pharma-

ceutical ingredients (APIs), the choice would appear to be

tight, well-closed, or, where needed, a light-resistant con-

tainer. For excipients, given their typical nature as large-vol-

ume commodity items, with containers ranging from drums

to tank cars, a well-closed container is an appropriate de-

fault. Therefore, in the absence of data indicating a need

for a more protective class of container, the phrase ‘‘Pre-

serve in well-closed containers’’ should be used as a default

for excipients.

For the storage portion of the statement, the choice of stor

age temperatures presented in the General Notices includes

Freezer, Cold, Cool, Room Temperature, Controlled Room

Temperature, Warm, Excessive Heat, and Protection from

Freezing. The definition of a dry place is provided if protec-

tion from humidity is important.

For most preparations, the choice is determined by the ex-

perimentally determined stability of the preparation and

may include any of the previously stated storage conditions

as determined by the manufacturer. For APIs that are ex-

pected to be retested before incorporation into a preparation,

a more general and nonrestrictive condition may be desired.

In this case, the specification ‘‘room temperature’’ (the tem-

perature prevailing in a working area) should suffice. The

use of the permissive room temperature condition reflects

the stability of an article over a wide temperature range.

For excipients, the phrase ‘‘No storage requirements speci-

fied’’ in the Packaging and storage statement of the mono-

graph would be appropriate.

Because most APIs in the USP–NF have associated Ref-

erence Standards, special efforts should be considered to en-

sure that the Reference Standards’ storage conditions corre-

spond to the conditions indicated in the USP–NF

monographs.

The Packaging, Storage, and Distribution Expert Com-

mittee may review questionable Packaging and storage

statements on a case-by-case basis. In cases where the Pack-

aging and storage statements are incomplete, the mono-

graphs would move forward to publication while the

Packaging and storage statements are temporarily defer-

red.&1S (USP28)
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MONOGRAPHS (USP)

BRIEFING

Acetaminophen Oral Suspension, USP 27 page 18, page 3037
of the First Supplement, and page 40 of PF 30(1) [Jan.–Feb. 2004].
On the basis of comments received, it is proposed to add a limit test
for 4-aminophenol.

(PA2: C. Anthony) RTS—41505-1

Change to read:

USP Reference standards h11i—USPAcetaminophen RS.

&USP 4-Aminophenol RS.&2S (USP28)

Add the following:

~

Uniformity of dosage units h905i—

FOR ORAL SUSPENSION PACKAGED IN SINGLE-UNIT CON-

TAINERS: meets the requirements.~USP28

Add the following:

~

Deliverable volume h698i—

FOR ORAL SUSPENSION PACKAGED IN MULTIPLE-UNIT CON-

TAINERS: meets the requirements.~USP28

Add the following:

&Limit of 4-aminophenol—

Diluent—Prepare a mixture of water, methanol, and for-

mic acid (425 : 75 : 2).

Mobile phase—Prepare a filtered and degassed mixture of

0.01M sodium butanesulfonate in Diluent. Make adjust-

ments if necessary (see System Suitability under Chroma-

tography h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP 4-Aminophenol RS, and dilute quantita-

tively, and stepwise if necessary, with Mobile phase to ob-

tain a solution having a known concentration of about 24 mg

per mL.

Test solution—Transfer an accurately measured portion of

Oral Suspension, equivalent to about 120 mg of acetamino-

phen, to a 25-mL volumetric flask, dissolve in and dilute

with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 272-nm detec-

tor and a 4.6-mm 6 20-cm column that contains 10-mm

packing L1. The flow rate is about 2.0 mL per minute. Chro-

matograph the Standard solution and Test solution, and re-

cord the peak areas as directed for Procedure.

Procedure—Separately inject equal volumes (about

20 mL) of the Standard solution and the Test solution into

the chromatograph, record the chromatograms, and measure

the areas for the major peaks: the peak area of 4-aminophe-

nol obtained from the Test solution is not greater than the

corresponding peak area obtained from the Standard solu-

tion.&2S (USP28)

BRIEFING

Acetohydroxamic Acid, USP 27 page 43. It is proposed to clar-
ify the calculations in the test for Limit of hydroxylamine.

(PA4: E. Gonikberg) RTS—41555-1

Change to read:

Limit of hydroxylamine—

Phosphate buffer—Dissolve 1.36 g of monobasic potassium
phosphate in about 950 mL of water, adjust with 1M potassium
hydroxide to a pH of 7.4, dilute with water to 1000 mL, and mix.
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Pyridoxal 5-phosphate solution—Dissolve 50 mg of pyridoxal
5-phosphate monohydrate in 50 mL of Phosphate buffer in a
low-actinic flask. Prepare fresh before use.
Standard solutions—Dissolve an accurately weighed quantity of

hydroxylamine hydrochloride in water to obtain a final concentra-
tion of 2.0 mg per mL. To separate 100-mL volumetric flasks,
transfer 5.0, 10.0, and 15.0 mL of the hydroxylamine stock solu-
tion, respectively, dilute each flask with water to volume, and mix.
Test solution—Transfer an accurately weighed quantity of about

1500 mg of Acetohydroxamic Acid, previously dried, to a 100-mL
beaker, and dissolve in a sufficient amount of water to cover the
electrode of a calibrated pH meter (about 60 mL). While stirring,
adjust with 0.05M potassium hydroxide to a pH of 7.4. Quantita-
tively transfer the contents of the beaker, with the aid of small por-
tions of water, to a 100-mL volumetric flask, dilute with water to
volume, and mix.
Procedure—Transfer 2.0 mL of each Standard solution and the

Test solution into separate 100-mL volumetric flasks. Pipet 2.0 mL
of water into a 100-mL volumetric flask for the reagent blank. To
each flask, add 4.0 mL of Pyridoxal 5-phosphate solution, and mix.
After 8 minutes, accurately timed, dilute the contents of each flask
with Phosphate buffer to volume. Immediately determine the fluo-
rescence intensities of the solutions from the Standard solutions
and the Test solution in a fluorometer at an excitation wavelength
of 350 nm and an emission wavelength of 450 nm, setting the in-
strument to zero with the reagent blank. Determine the best-fit
straight line from the fluorescence intensities of the three Standard
solutions versus the hydroxylamine hydrochloride concentrations,
in mg per mL. From the best-fit straight line, determine the concen-
tration, in mg per mL, of hydroxylamine hydrochloride

&in the Test solution. Calculate the percentage of hydroxyl-

amine&2S (USP28)

in the portion of Acetohydroxamic Acid taken by the formula:

(33.03/69.50)(10C/W),

in which 33.03 and 69.50 are the molecular weights of hydroxyl-
amine and hydroxylamine hydrochloride, respectively; C is the
concentration, in mg per mL, of hydroxylamine hydrochloride in
the Test solution; and W is the weight, in mg, of Acetohydroxamic
Acid taken. Not more than 0.5% is found.

BRIEFING

Acyclovir, USP 27 page 47, page 3039 of the First Supplement,
and page 1143 of PF 30(4) [July–Aug. 2004]. On the basis of com-
ments received, it is proposed to revise the column dimensions for
the Chromatographic system in the Assay and limit for guanine.

(PA7b: B. Davani) RTS—41388-1

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)

Change to read:

USP Reference standards h11i—USPAcyclovir RS.

&USP Endotoxin RS.&1S (USP28)

Add the following:

&Other requirements—Where the label states that Acyclo-

vir is sterile, it meets the requirements for Sterility and Bac-

terial endotoxins under Acyclovir for Injection. Where the

label states that Acyclovir must be subjected to further pro-

cessing during the preparation of injectable dosage forms, it

meets the requirements for Bacterial endotoxins under Acy-

clovir for Injection.&1S (USP28)

Change to read:

Assay and limit for guanine—

Mobile phase—Prepare a filtered and degassed solution of gla-
cial acetic acid in water (1 in 1000). Make adjustments if necessary
(see System Suitability under Chromatography h621i).

.System suitability solution 1—Dissolve accurately weighed
quantities of USP Acyclovir RS and guanine in 0.1N sodium hy-
droxide, and dilute quantitatively, and stepwise if necessary, with
water to obtain a solution having known concentrations of about
0.1 mg of each per mL.

System suitability solution 2—Dissolve an accurately weighed
quantity of guanine in 0.1N sodium hydroxide, and dilute quanti-
tatively, and stepwise if necessary, with water to obtain a solution
having a known concentration of about 0.7 mg per mL..4

Guanine standard preparation—Transfer about 8.75 mg of gua-
nine, accurately weighed, to a 500-mL volumetric flask. Dissolve
in 50 mL of 0.1N sodium hydroxide, dilute with water to volume,
and mix. .Transfer 2.0 mL of this solution to a 50-mL volumetric
flask, dilute with 0.01N sodium hydroxide to volume, and mix to
obtain a solution having a known concentration of about 0.7 mg per
mL..4

Standard preparation—Dissolve about 25 mg of USPAcyclovir
RS, accurately weighed, in 5 mL of 0.1N sodium hydroxide in a
50-mL volumetric flask, dilute with water to volume, and mix.
Transfer 10.0 mL of this solution .

.4 to a 50-mL volumetric flask,
dilute with 0.01N sodium hydroxide to volume, and mix to obtain
a solution having .a known concentration of about 0.1 mg of USP
Acyclovir RS per mL..4

Assay preparation—Dissolve about 100 mg of Acyclovir, ac-
curately weighed, in 20 mL of 0.1N sodium hydroxide in a 200-
mL volumetric flask, dilute with water to volume, and mix. Trans-
fer 10.0 mL of this solution to a 50-mL volumetric flask, dilute
with 0.01N sodium hydroxide to volume, and mix.
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Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
4.2-mm 6 30-cm

&4.6-mm 6 25-cm&2S (USP28)

column that contains packing L1. The flow rate is about 3 mL per
minute. Chromatograph .System suitability solution 1,.4 and re-
cord the peak responses as directed for Procedure: the resolution,
R, between acyclovir and guanine is not less than 2.0; the tailing
factor for the analyte peak is not more than 2; and the relative stan-
dard deviation for replicate injections .for the acyclovir peak.4 is
not more than 2.0%. .Chromatograph System suitability solution 2,
and record the peak responses as directed for Procedure: the rela-
tive standard deviation for replicate injections is not more than
2.0%..4
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation, .Guanine standard preparation,.4 and
the Assay preparation into the chromatograph, record the chromat-
ograms, and measure the responses for all the peaks. Calculate the
quantity, in mg, of guanine in the portion of Acyclovir taken by the
formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of guanine in the
.Guanine standard preparation;.4 and rU and rS are the peak re-
sponses due to guanine in the Assay preparation and the .Guanine
standard preparation,.4 respectively: not more than 0.7% of gua-
nine is found. Calculate the quantity, in mg, of C8H11N5O3 in the
portion of Acyclovir taken by the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Acyclovir
RS in the Standard preparation; and rU and rS are the peak respon-
ses due to acyclovir in the Assay preparation and the Standard
preparation, respectively.

BRIEFING

Alcohol in Dextrose Injection, USP 27 page 61 and page 3041
of the First Supplement; Anticoagulant Citrate Dextrose Solu-
tion, USP 27 page 157; Bretylium Tosylate in Dextrose Injec-
tion, USP 27 page 264; Bupivacaine Hydrochloride in
Dextrose Injection, USP 27 page 277; Ciprofloxacin Injection,
USP 27 page 456 and page 813 of PF 30(3) [May–June 2004];
Dextrose Injection, USP 27 page 582; Dextrose and Sodium
Chloride Injection, USP 27 page 582; Dobutamine in Dextrose
Injection, USP 27 page 652; Dopamine Hydrochloride and Dex-
trose Injection, USP 27 page 661; Multiple Electrolytes and
Dextrose Injection Type 1, USP 27 page 690 and page 838 of
PF 30(3) [May–June 2004]; Lidocaine Hydrochloride and Dex-
trose Injection, USP 27 page 1089; Potassium Chloride in Dex-

trose Injection, USP 27 page 1516; Potassium Chloride in
Dextrose and Sodium Chloride Injection, USP 27 page 1517;
Oral Rehydration Salts, USP 27 page 1630; Ringer’s and Dex-
trose Injection, USP 27 page 1657 and page 1293 of PF 30(4)
[July–Aug. 2004]; Sodium Chloride and Dextrose Tablets,
USP 27 page 1702; Tetracaine Hydrochloride in Dextrose Injec-
tion, USP 27 page 1799; Theophylline in Dextrose Injection,
USP 27 page 1815. It is proposed to revise the Assay for dextrose
procedure by updating the formula to directly calculate the percent-
age (g per 100 mL) of dextrose. Formulas are provided to accom-
modate the use of either anhydrous dextrose or dextrose
monohydrate, as specified in each monograph. The proposed for-
mula uses a value of 52.98, the midpoint of the current specific ro-
tation range for anhydrous dextrose, as indicated in the Dextrose
monograph. This replaces the current factor of 1.0425 percent
per degree, which was based on a superseded value of 52.758 for
the specific rotation for anhydrous dextrose. Because the procedure
contains a reference toOptical Rotation h781i, which specifies per-
forming the test at 258 unless otherwise specified in the individual
monograph, all monograph references to 258 are proposed for de-
letion.

(PA1: K. Russo; PA2: C. Anthony) RTS—41401-14

Change to read:

Assay for dextrose—Transfer an accurately measured volume of
Injection, containing from 2 to 5 g of dextrose, to a 100-mL volu-
metric flask. Add 0.2 mL of 6N ammonium hydroxide, dilute with
water to volume, and mix. Determine the angular rotation in a 200-
mm tube at 258 (see Optical Rotation h781i). The observed rota-
tion in degrees, multiplied by 1.0425, represents the weight, in g,
of C6H12O6 �H2O in the volume of Injection taken.

&suitable polarimeter tube (see Optical Rotation h781i).

Calculate the percentage (g per 100 mL) of C6H12O6 �H2O

in the portion of Injection taken by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)
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BRIEFING

Alprazolam Tablets, USP 27 page 65 and page 51 of PF 30(1)
[Jan.-Feb. 2004]. It is proposed to delete the wavelengths in which
it has been demonstrated that excipients could present signals that
interfere in the Identification test.

(PA3: S. Salado) RTS—41359-1

Change to read:

Identification—Dissolve an amount of finely powdered Tablets,
equivalent to about 15 mg of alprazolam, in 10 mL of sodium car-
bonate solution (1 in 100). Add 15 mL of chloroform, and shake
vigorously for 30 minutes. Centrifuge, withdraw the aqueous layer,
and transfer the chloroform to a clean container. Add about 200 mg
of potassium bromide. Evaporate the chloroform from this mixture
to dryness, and dry the dispersion in vacuum at 608 for 24 hours.
Grind this dispersion into a fine powder. Prepare a suitable pellet
for testing by placing about 100 mg of dried potassium bromide
into a die. Sprinkle about 20 mg of the finely ground, alprazo-
lam-potassium bromide dispersion onto the dried potassium bro-
mide layer, and cover with another specimen of about 100 mg of
dried potassium bromide: the IR absorption spectrum of the potas-
sium bromide dispersion so obtained exhibits maxima characteris-
tic of alprazolam, as compared to that of a similar preparation of
USP Alprazolam RS, at the following wavenumbers: at 1609,
1578, 1566, 1539, 1530,

&

&2S (USP28)

1487, 1445, 1428,

&

&2S (USP28)

and 1379,1337, and 1320

&

&2S (USP28)

wavenumbers in the region of 1650 to 1300 cm–1; at 970,

&

&2S (USP28)

932, 891, 826, 797,

&

&2S (USP28)

779, 746, 696, and 669,

&

&2S (USP28)

658, and 640

&

&2S (USP28)

wavenumbers in the region of 975 to 600 cm–1.

Change to read:

Dissolution Procedure for a Pooled Sample

&

&1S (USP28)

h711i—
Stock buffer solution—Dissolve 160 g of monobasic potassium

phosphate and 40 g of dibasic potassium phosphate in water, and
dilute with water to obtain 2.0 L of solution. Add, with mixing,
phosphoric acid or potassium hydroxide solution (45 in 100), as
necessary to adjust the solution such that, when this Stock buffer
solution is diluted 1 in 10 with water, the resulting solution has a
pH of 6.0+ 0.1.

Buffer solution—Prepare a 1 in 10 dilution of Stock buffer solu-
tion in water to obtain a Working buffer solution having a pH of
6.0+ 0.1.

Medium: Buffer solution; 500 mL.
Apparatus 1: 100 rpm.
Time: 30 minutes.
Procedure—
Stock standard solution—Prepare a solution in methanol of USP

Alprazolam RS having a known concentration of about 0.05 mg
per mL.

Standard solution—Add 50 mL of Stock buffer solution and 250
mL of water to a 500-mL volumetric flask. Add to the flask 5.0 mL
of Stock standard solution for every 0.25 mg of alprazolam con-
tained in the Tablet being assayed. Dilute with water to volume,
and mix.

Mobile phase—Prepare a degassed and filtered solution of Buf-
fer solution, acetonitrile, and tetrahydrofuran (60 : 35 : 5). Make ad-
jus tments i f necessary (see Sys tem Sui tabi l i ty under
Chromatography h621i).

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 10-cm analytical column that contains packing L7.
The flow rate is about 1 mL per minute. Chromatograph the Stan-
dard solution, and record the peak responses as directed for Pro-
cedure: the column efficiency is not less than 500 theoretical
plates, and the relative standard deviation for replicate injections
is not more than 3.0%.

Procedure—

&Proceed as directed for Procedure for Capsules, Uncoated

Tablets, and Plain Coated Tablets under Dissolution h711i.

Combine equal volumes of the filtered solutions of the 6 or

12 individual specimens withdrawn, and use the pooled

sample as the test solution.&1S (USP28)

Separately inject equal volumes of a filtered portion of the solution
under test

&of the pooled sample&1S (USP28)

and the Standard solution into the chromatograph, record the chro-
matograms, and measure the responses for the major peaks. Calcu-
late the quantity of C17H13ClN4 dissolved based on the peak
responses obtained from the solution under test and the Standard
solution.

Tolerances—Not less than 80% (Q) of the labeled amount of
C17H13ClN4 is dissolved in 30 minutes:

&the requirements are met if the quantities of active ingredi-

ents dissolved from the pooled sample conform to the ac-

companying Acceptance Table for a Pooled Sample.

Continue testing through the three stages unless the results

conform at either S1 or S2. The quantity, Q, is the amount of

dissolved active ingredient of interest expressed as a per-

centage of the labeled content.
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Acceptance Table for a Pooled Sample

Stage

Number

Tested Acceptance Criteria

S1 6 Average amount dissolved is not less

than Q + 10%.

S2 6 Average amount dissolved (S1 + S2) is

equal to or greater than Q + 5%.

S3 12 Average amount dissolved (S1 + S2 +

S3) is equal to or greater than Q.

&1S (USP28)

BRIEFING

Amoxicillin Capsules, USP 27 page 139. It is proposed to re-
vise the Apparatus in the test for Dissolution to include the Cap-
sules strength in accordance with the approved test for this product.

(BPC: M. Marques) RTS—39897-1

Change to read:

Dissolution h711i—
Medium: water; 900 mL.
Apparatus 1: 100 rpm,

&for Capsules containing 250 mg.

Apparatus 2: 75 rpm, for Capsules containing 500

mg.&2S (USP28)

Time: 60 minutes.
Procedure—Determine the amount of C16H19N3O5S dissolved by

employing UV absorption at the wavelength of maximum absor-
bance at about 272 nm on filtered portions of the solution under
test, suitably diluted with water, if necessary, in comparison with
a Standard solution having a known concentration of USP Amox-
icillin RS in the same Medium.
Tolerances—Not less than 80% (Q) of the labeled amount of

C16H19N3O5S is dissolved in 60 minutes.

BRIEFING

Anticoagulant Citrate Dextrose Solution, USP 27 page 157—
See briefing under Alcohol in Dextrose Injection.

(BBP: R. Tirumalai) RTS—41401-15

Change to read:

Assay for dextrose—Determine the angular rotation of Solution in
a 200-mm tube, using sodium light at 258. The observed rotation in
degrees, multiplied by 1.0425, represents the weight of
C6H12O6 �H2O in 100 mL of the solution.

&suitable polarimeter tube (see Optical Rotation h781i).

Where the Solution is labeled to contain anhydrous dex-

trose, calculate the percentage (g per 100 mL) of C6H12O6

in the portion of Solution taken by the formula:

(100/52.9)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; A is 100

mm divided by the length of the polarimeter tube, in mm;

and R is the observed rotation, in degrees. Where the Solu-

tion is labeled to contain dextrose monohydrate, calculate

the percentage (g per 100 mL) of C6H12O6 �H2O in the por-

tion of Solution taken by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)
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BRIEFING

Betahistine Hydrochloride, page 1008 of PF 29(4) [July–Aug.
2003]. On the basis of comments received, it is proposed to replace
the TLC analysis in the Related compounds section with an HPLC
method. An analogous method is also proposed for the Assay. Va-
lidation of the method was done using Zorbax Eclipse XDB-C18,
5-mm, brand of L1 packing. The typical retention time for the be-
tahistine peak is 8 minutes.

(PA5: A. Wilk) RTS—40643-1

Add the following:

&Betahistine Hydrochloride

C8H12N2 � 2HCl 209.12

2-Pyridineethanamine, N-methyl-, dihydrochloride.

2-[2-(Methylamino)ethyl]pyridine dihydrochloride

[5579-84-0].

» Betahistine Hydrochloride contains not less than

99.0 percent and not more than 101.0 percent of

C8H12N2 � 2HCl, calculated on the dried basis.

Packaging and storage—Preserve in well-closed, light-re-

sistant containers.

USP Reference standards h11i—USP Betahistine Hydro-

chloride RS.

Identification—

A: Infrared Absorption h197Ki.

B: The RF value and intensity of the principal spot in the

chromatogram of Test solution 2 correspond to those in the

chromatogram of Standard solution 1, obtained as directed

in the test for Related compounds. The retention time of the ma-

jor peak in the chromatogram of the Assay preparation cor-

responds to that in the chromatogram of the Standard

preparation, as obtained in the Assay.

pH h791i: between 2.0 and 3.0, in a solution (1 in 10).

Loss on drying h731i—Dry it between 1008 and 1058 to

constant weight: it loses not more than 0.5% 1.0% of its

weight.

Residue on ignition h281i: not more than 0.1%.

Related compounds—

Adsorbent: 0.25-mm layer of chromatographic silica

gel mixture.

Diluent—Prepare a mixture of alcohol and water (3 : 1).

Test solution 1—Dissolve about 250 mg of Betahistine

Hydrochloride, accurately weighed, in 5.0 mL of Diluent.

Test solution 2—Dilute 1.0 mL of Test solution 1withDil-

uent to 25.0 mL, and mix.

Resolution solution—Pepare a solution of USP Betahis-

tine Hydrochloride RS and 2-vinylpyridine in Diluent con-

taining 1.0 mg of each per mL.

Standard solution 1—Prepare a solution of USP Betahis-

tine Hydrochloride RS inDiluent containing 2.0 mg per mL.

Standard solution 2—Dilute 1.0 mL of Standard solution

1 with Diluent to 20.0 mL. Dilute 1.0 mL of this solution

with Diluent to 20.0 mL, and mix.

Standard solution 3—Dilute 5.0 mL of Standard solution

2 with Diluent to 5.0 mL, and mix.

Application volume: 5 mL.

Developing solvent system: a mixture of toluene, abso-

lute alcohol, and ammonium hydroxide (10 : 5 : 1).

Procedure—Proceed as directed for Thin-Layer Chroma-

tography under Chromatography h621i, except to develop-

drythe plate under a current of warm air, in a hood, and then

dryfollowed by heating for 10 minutes at 1108. Examine the

plate under short-wavelength UV light using a quantitative

scanner. The resolution, R, between the peaks due to 2-vi-
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nylpyridine and betahistine in the scan of the chromatogram

of the Resolution solution is not less than 3.0. The area ob-

tained for any individual impurity is not greater than that

obtained for the major peak in the chromatogram of Stan-

dard solution 2: not more than 0.25% of any individual im-

purity is found. The total amount of impurities found is not

greater than twice the area of the major peak in the same

solution: not more than 0.5% of total impurities is found.

Mobile phase and Chromatographic system—Proceed as

directed in the Assay.

Test solution—Transfer about 38 mg of Betahistine Hy-

drochloride, accurately weighed, to a 100-mL volumetric

flask, dissolve in and dilute with Mobile phase to volume,

and mix.

Procedure—Inject about 10 mL of the Test solution into

the chromatograph, record the chromatogram, and measure

the peak responses. Calculate the percentage of each impu-

rity in the portion of Betahistine Hydrochloride taken by the

formula:

100F(ri /rs),

in which F is the response factor of the respective impurity

(see Table 1) and 1.0 for all other peaks; ri is the peak re-

sponse for each impurity; and rs is the sum of the responses

of all of the peaks, adjusted for the relative response factor.

In addition to not exceeding the limits for impurities in Ta-

ble 1, not more than 0.1% of any other individual impurity is

found, and not more than 0.5 % of total impurities is found.

Table 1

Impurity Name Relative

Retention

Time

Response

Factor (F)

Limit

(%)

2-(2-Hydroxyethyl)

pyridine

0.3 0.5 0.2

2-Vinylpyridine 0.4 0.4 0.2

N-Methyl-N,N-bis(2-

pyridin-2-yl-ethyl)-

amine

2.4 1.4 0.2

Assay—Dissolve about 80 mg of Betahistine Hydrochlo-

ride, accurately weighed, in 60 mL of a mixture of glacial

acetic acid and acetic anhydride (5 : 1). Titrate with 0.1N

perchloric acid VS, determining the endpoint potentiometri-

cally, using suitable electrodes (see Titrimetry h541i). Per-

form a blank determination, and make any necessary

correction. Each mL of 0.1 N perchloric acid is equivalent

to 10.455 mg of C8H12N2 � 2HCl.

Ammonium acetate buffer—Dissolve about 0.69 g of am-

monium acetate in 1000 mL of water. Adjust with glacial

acetic acid to a pH of 4.7.

Mobile phase—Prepare a filtered and degassed mixture of

350 mL of acetonitrile and 650 mL of Ammonium acetate

buffer, containing 2.88 g of sodium lauryl sulfate. Make ad-

justments if necessary (see System Suitability under Chro-

matography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Betahistine Hydrochloride RS in Mobile

phase to obtain a solution having a known concentration

of about 0.38 mg per mL.

Assay preparation—Transfer about 38 mg of Betahistine

Hydrochloride, accurately weighed, to a 100-mL volumetric

flask, dissolve in and dilute with Mobile phase to volume,

and mix.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and 3.0-mm 6 15-cm column that contains packing L1.

The column temperature is maintained at 408. The flow rate

is about 0.5 mL per minute. Chromatograph the Standard

preparation, and record the peak responses as directed for

Procedure: the column efficiency is not less than 5000 the-

oretical plates; the tailing factor for the betahistine peak is

not more than 2.0; and the relative standard deviation for

replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C8H12N2 � 2HCl in the portion of Betahis-

tine Hydrochloride taken by the formula:

100C(rU /rS),

in which C is the concentration, in mg per mL, of USP Be-

tahistine Hydrochloride RS in the Standard preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respec-

tively.&2S (USP28)

BRIEFING

Bethanechol Chloride, USP 27 page 242 and page 1848 of PF
29(6) [Nov.–Dec. 2003]. It is proposed to revise the test for Related
compounds and the Assay to modify the resolution between 2-hy-
droxypropyltrimethyl ammonium chloride and bethanechol ac-
cording to the typical resolution values found for the System

suitability solution. In addition, it is proposed to revise the Buffer
solution in the Assay to indicate the use of edetic acid instead of
edetate disodium.

(PA3: S. Salado) RTS—41191-1; 41627-1

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)

Change to read:

USP Reference standards h11i—USP Bethanechol Chloride RS.

&USP Endotoxin RS.&1S (USP28)

Change to read:

~

Related compounds—

Buffer solution—Transfer about 0.48 g of methanesulfonic acid
to a 1000-mL volumetric flask. Dissolve in and dilute with water to
volume.

Mobile phase—Prepare a filtered and degassed mixture of Buffer
solution and acetonitrile (95 : 5). Make adjustments if necessary
(see System Suitability under Chromatography h621i).

Standard solution—Dissolve an accurately weighed quantity of
USP Bethanechol Chloride RS in Mobile phase and dilute quanti-
tatively, and stepwise if necessary, with Mobile phase to obtain a
solution having a known concentration of about 1 mg of USP Be-
thanechol Chloride RS per mL.

Test solution—Transfer about 25 mg of Bethanechol Chloride,
accurately weighed, to a 250-mL volumetric flask. Dissolve in
and dilute with Mobile phase to volume, and mix.

System suitability solution—Transfer about 25 mg of Bethane-
chol Chloride, accurately weighed, to a 250-mL volumetric flask.
Add 10 mL of 0.1 N sodium hydroxide, and allow to stand for
about 15 minutes. Add 10 mL of 0.1N hydrochloric acid. Dissolve
in and dilute with Mobile phase to volume, and mix.

Chromatography system (see Chromatography h621i)—The
liquid chromatograph is equipped with a conductivity detector
and a 3.9- 6 150-mm column containing packing L55. The flow
rate is about 1.0 mL per minute. The detector and column temper-
atures are maintained at 358 and 308, respectively. Chromatograph
the System suitability solution, and record the peak responses as
directed for Procedure: the relative retention time is about 0.9
for 2-hydroxypropyltrimethyl ammonium chloride and 1.0 for be-
thanechol; the resolution, R, between 2-hydroxypropyltrimethyl
ammonium chloride and bethanechol is not less than 1.5

&0.8.&2S (USP28)

Chromatograph the Standard solution, and record the peak respon-
ses as directed for Procedure: the relative standard deviation for
replicate injections is not more than 10.0% for bethanechol chlo-
ride.

Procedure—Separately inject equal volumes (about 50 mL) of
the Mobile phase, the Standard solution, and the Test solution into
the chromatograph, record the chromatograms, and measure the
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peak responses for all the peaks. Calculate the percentage of each
impurity in the portion of Bethanechol Chloride taken by the for-
mula:

25,000C(F/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Bethanechol
Chloride RS in the Standard solution; F is the relative response
factor and is equal to 0.79 for 2-hydroxypropyltrimethyl ammoni-
um and 1.0 for any other impurity; W is the weight, in mg, of Be-
thanechol Chloride taken to prepare the Test solution; ri is the peak
response for any impurity in the Test solution; and rS is the peak
response of USP Bethanechol Chloride RS in the Standard solu-
tion. Not more than 1.0% of 2-hydroxypropyltrimethyl ammonium
is found; not more than 0.1% of any other impurity is found; and
the sum of all the impurities is not more than 1.5%.~USP27

Add the following:

&Other requirements—Where the label states that Bethan-

echol Chloride is sterile, it meets the requirements for Ste-

rility and Bacterial endotoxins under Bethanechol Chloride

Injection. Where the label states that Bethanechol Chloride

must be subjected to further processing during the prepara-

tion of injectable dosage forms, it meets the requirements

for Bacterial endotoxins under Bethanechol Chloride Injec-

tion.&1S (USP28)

Change to read:

Assay—
~

Buffer solution—Transfer about 29 mg of edetate disodium

&edetic acid&2S (USP28)

to a 1000-mL volumetric flask, and dissolve in 500 mL of water.
Add 300 mL of nitric acid to the volumetric flask, and dilute with
water to volume. Pass through a 0.45-mm nylon membrane filter.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution and acetonitrile (95 : 5). Make adjustments if necessary
(see System Suitability under Chromatography h621i).
System suitability solution—Transfer about 25 mg of Bethane-

chol Chloride, accurately weighed, to a 250-mL volumetric flask.
Add 10 mL of 0.1 N sodium hydroxide, and allow to stand for
about 15 minutes. Add 10 mL of 0.1N hydrochloric acid. Dissolve
in and dilute with Mobile phase to volume, and mix.
Standard preparation—Dissolve an accurately weighed quantity

of USP Bethanechol Chloride RS in Mobile phase, and dilute
quantitatively, and stepwise if necessary, with Mobile phase to ob-
tain a solution having a known concentration of about 0.1 mg of
USP Bethanechol Chloride RS per mL.
Assay preparation—Transfer about 25 mg of Bethanechol Chlo-

ride, accurately weighed, to a 250-mL volumetric flask. Dissolve in
and dilute with Mobile phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a conductivity detector
and a 3.9- 6 150-mm column containing packing L55. The flow
rate is about 1.0 mL per minute. The detector and column temper-
atures are maintained at 358 and 308, respectively. Chromatograph
the System suitability solution, and record the peak responses as
directed for Procedure: the relative retention times are about 0.9

for 2-hydroxypropyltrimethyl ammonium chloride and 1.0 for be-
thanechol; and the resolution, R, between 2-hydroxypropyltri-
methyl ammonium chloride and bethanechol is not less than 1.5

&0.8.&2S (USP28)

Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the tailing factor is not more
than 3.5; and the relative standard deviation for replicate injections
is not more than 3.0%.
Procedure—Separately inject equal volumes (about 25 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of C7H17ClN2O2 in the
portion of Bethanechol Chloride taken by the formula:

250C(rU / rS),

in which C is the concentration, in mg per mL, of USP Bethanechol
Chloride RS in the Standard preparation; and rU and rS are the be-
thanechol chloride peak responses obtained from the Assay prepa-
ration and the Standard preparation, respectively.~USP27

BRIEFING

Bethanechol Chloride Tablets, USP 27 page 244—See brief-
ing under Bethanechol Chloride. Editorial style changes have also
been made.

(PA3: S. Salado) RTS—41627-2

Change to read:

~

Related compounds—

Buffer solution—Transfer about 0.48 g of methanesulfonic acid
to a 1000-mL volumetric flask. Dissolve in and dilute with water to
volume.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution and acetonitrile (95 : 5). Make adjustments if necessary
(see System Suitability under Chromatography h621i).
Standard solution—Dissolve an accurately weighed quantity of

USP Bethanechol Chloride RS in Mobile phase, and dilute quan-
titatively and stepwise if necessary, with Mobile phase to obtain a
solution having a known concentration of about 1 mg of USP Be-
thanechol Chloride RS per mL.
Test solution—Weigh and finely powder not fewer than 20 Tab-

lets. Transfer an accurately weighed portion of the powder, equiv-
alent to 1 Tablet, to a suitable volumetric flask so that the final
solution yields a concentration of about 0.1 mg per mL of bethan-
echol chloride. Add an amount ofMobile phase, about 60% to 70%
of the total volume of the flask. Sonicate for 20 minutes. Shake by
mechanical means for about 15 minutes. Dilute with Mobile phase
to volume, and mix. Allow to stand for 10 minutes, and pass the
solution through a 1-mm glass filter, discarding the first 3 mL of the
filtrate.
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System suitability solution—Transfer about 25 mg of bethane-
chol chloride, accurately weighed, to a 250-mL volumetric flask.
Add 10 mL of 0.1 N sodium hydroxide, and allow to stand for
about 15 minutes. Add 10 mL of 0.1N hydrochloric acid. Dissolve
in and dilute with Mobile phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a conductivity detector
and a 3.9- 6 150-mm column containing packing L55. The flow
rate is about 1.0 mL per minute. The detector and column temper-
atures are maintained at 358 and 308, respectively. Chromatograph
the System suitability solution, and record the peak responses as
directed for Procedure: the relative retention times are about 0.9
for 2-hydroxypropyltrimethyl ammonium chloride and 1.0 for be-
thanechol; and the resolution, R, between 2-hydroxypropyltri-
methyl ammonium chloride and bethanechol is not less than 1.5

&0.8.&2S (USP28)

Chromatograph the Standard solution, and record the peak respon-
ses as directed for Procedure: the relative standard deviation for
replicate injections is not more than 10.0% for bethanechol chlo-
ride.
Procedure—Separately inject equal volumes (about 50 mL) of

the Standard solution and Test solution into the chromatograph, re-
cord the chromatograms, and measure the responses for all of the
peaks. Calculate the percentage of each impurity in the portion of
Tablets taken by the formula:

100V(F/W)C(ri / rS),

in which C is the concentration, in mg per mL, of USP Bethanechol
Chloride RS in the Standard solution; F is the relative response
factor and is equal to 0.79 for 2-hydroxypropyltrimethyl ammoni-
um chloride and 1.0 for any other impurity; ri is the peak response
for any impurity in the Test solution; rS is the peak response of USP
Bethanechol Chloride RS in the Standard solution; and W is the
amount, in mg, of bethanechol chloride based on the average
weight, labeled dose, and amount taken to prepare the Test solu-
tion. Not more than 1.0% of 2-hydroxypropyltrimethyl ammonium
chloride is found; not more than 0.2% of any other impurity is
found; and the sum of all the impurities is not more than
1.5%.~USP27

Change to read:

Assay—
~

Buffer solution—Transfer about 29 mg of edetate disodium

&edetic acid&2S (USP28)

to a 1000-mL volumetric flask, and dissolve in 500 mL of water.
Add 300 mL of nitric acid to the volumetric flask, and dilute with
water to volume. Pass through a 0.45-mm nylon membrane filter.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

solution and acetonitrile (95 : 5). Make adjustments if necessary
(see System Suitability under Chromatography h621i).
Standard preparation—Dissolve an accurately weighed quantity

of USP Bethanechol Chloride RS in Mobile phase, and dilute
quantitatively, and stepwise if necessary, with Mobile phase to ob-
tain a solution having a known concentration of about 0.1 mg of
USP Bethanechol Chloride RS per mL.
Assay preparation—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the powder,
equivalent to 1 Tablet, to a suitable volumetric flask so that the final
solution yields a concentration of about 0.1 mg per mL of bethan-
echol chloride. Add an amount ofMobile phase, about 60% to 70%
of the total volume of the flask. Sonicate for 20 minutes. Shake by
mechanical means for about 15 minutes. Dilute with Mobile phase
to volume, and mix. Allow to stand for 10 minutes, and pass the
solution through a 1-mm glass filter, discarding the first 3 mL of the
filtrate.

System suitability solution—Transfer about 25 mg of bethane-
chol chloride, accurately weighed, to a 250-mL volumetric flask.
Add 10 mL of 0.1 N sodium hydroxide, and allow to stand for
about 15 minutes. Add 10 mL of 0.1N hydrochloric acid. Dissolve
in and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a conductivity detector
and a 3.9- 6 150-mm column containing packing L55. The flow
rate is about 1.0 mL per minute. The detector and column temper-
atures are maintained at 358 and 308, respectively. Chromatograph
the System suitability solution, and record the peak responses as
directed for Procedure: the relative retention time is about 0.9
for 2-hydroxypropyltrimethyl ammonium chloride and 1.0 for be-
thanechol; and the resolution, R, between 2-hydroxypropyltri-
methyl ammonium chloride and bethanechol is not less than 1.5

&0.8.&2S (USP28)

Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the tailing factor is not more
than 3.5; and the relative standard deviation for replicate injections
is not more than 3.0%.

Procedure—Separately inject equal volumes (about 50 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of bethanechol chloride
(C7H17ClN2O2) in the portion of Tablets taken by the formula:

VC(rU / rS),

in whichC is the concentration, in mg per mL, of USP Bethanechol
Chloride RS in the Standard preparation; V is the volume, in mL,
of the flask used to prepare the Assay preparation; and rU and rS are
the bethanechol chloride peak responses obtained from the Assay
preparation and the Standard preparation, respectively.~USP27

BRIEFING

Bisoprolol Fumarate Tablets, page 3045 of the First Supple-
ment. On the basis of comments received, it is proposed to delete
the Water section. In addition, an editorial style change has been
made in the Assay.

(PA5: A. Wilk) RTS—41394-1

Delete the following:

.Water, Method I h921i: not more than 3.0%..1

Change to read:

Assay—

Diluent—Prepare a mixture of water and acetonitrile (65 : 35).
Mobile phase—Prepare a mixture of water and acetonitrile

(65 : 35). Add

.To a 1-L portion of Diluent add.1
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5 mL of heptafluorobutyric acid, 5 mL of diethylamine, and 2.5 mL
of formic acid. Mix, filter, and degas. Make adjustments if neces-
sary (see System Suitability under Chromatography h621i).
System suitability solution—Prepare a solution inDiluent having

a concentration of 0.5 mg of propranolol hydrochloride per mL and
1.0 mg of bisoprolol fumarate per mL.
Standard preparation—Quantitatively dissolve an accurately

weighed quantity of USP Bisoprolol Fumarate RS in Diluent to
obtain a solution having a known concentration of about 1 mg
per mL.
Assay preparation—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the powder,
equivalent to about 25 mg of bisoprolol fumarate, to a 25-mL
volumetric flask. Add 10 mL of Diluent, and sonicate for 10 min-
utes. Cool, dilute with Diluent to volume, and mix. Centrifuge for
20 minutes, and use the clear supernatant.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 273-nm detector and a
4.6-mm 6 12.5-cm column that contains packing L7. The flow
rate is about 1 mL per minute. Chromatograph the System suitabil-
ity solution, and record the peak areas as directed for Procedure:
the resolution, R, between bisoprolol and propranolol is not less
than 7.0. Chromatograph the Standard preparation, and record
the peak areas as directed for Procedure: the tailing factor for
the analyte peak is not more than 2.0; and the relative standard de-
viation for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the areas for
the major peaks. Calculate the quantity, in mg, of bisoprolol fuma-
rate [(C18H31NO4)2 �C4H4O4] in the portion of Tablets taken by the
formula:

25C(rU / rS),

in which C is the concentration, in mg per mL, of USP Bisoprolol
Fumarate RS in the Standard preparation; and rU and rS are the
peak responses obtained from the Assay preparation and the Stan-
dard preparation, respectively.

BRIEFING

Bretylium Tosylate in Dextrose Injection, USP 27 page 264—
See briefing under Alcohol in Dextrose Injection.

(PA5: A. Wilk) RTS—41401-16

Change to read:

Assay for dextrose—Transfer an accurately measured volume of
Injection, containing 2 to 5 g of dextrose, to a 100-mL volumetric
flask. Add 0.2 mL of 6N ammonium hydroxide, dilute with water
to volume, and mix. Determine the angular rotation in a suitable
polarimeter tube at 258 (see Optical Rotation h781i). The observed
rotation, in degrees, multiplied by 1.0425A, in which A is the ratio

200 divided by the length, in mm, of the polarimeter employed,
represents the weight, in g, of dextrose (C6H12O6 �H2O) in the vol-
ume of Injection taken.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Bupivacaine Hydrochloride, USP 27 page 276 and page 1432
of PF 29(5) [Sept.–Oct. 2004]. It is proposed to revise the Chro-
matographic system in the test for Limit of residual solvents to in-
dicate the use of a 4-mm 6 2-m column.

(PA1: K. Russo) RTS—41601-1

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)

Change to read:

USP Reference standards h11i—USP Bupivacaine Hydrochlo-
ride RS.

&USP Endotoxin RS.&1S (USP28)
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Change to read:

Limit of residual solvents—

Alcohol standard solution—Pipet 2 mL of dehydrated alcohol
into a 100-mL volumetric flask, dilute with water to volume, and
mix. Transfer 2.0 mL of this solution to a 50-mL volumetric flask,
dilute with water to volume, and mix. The resulting solution con-
tains 0.08% of alcohol.
Isopropyl alcohol standard solution—Pipet 2 mL of isopropyl

alcohol into a 1000-mL volumetric flask, dilute with water to vol-
ume, and mix. Transfer 2.0 mL of this solution to a 100-mL volu-
metric flask, dilute with water to volume, and mix. The resulting
solution contains 0.004% of isopropyl alcohol.
Test solution—Transfer 1.0 g of Bupivacaine Hydrochloride, ac-

curately weighed, to a 25-mL volumetric flask, dilute with water to
volume, and mix.
Chromatographic system—Under typical conditions, the instru-

ment is equipped with a flame-ionization detector and a 2-m 6 6-
mm

&4-mm 6 2-m&2S (USP28)

column that contains packing S3. The carrier gas is nitrogen, flow-
ing at a rate of about 40 mL per minute. The column temperature is
maintained at about 1758, the injection port temperature is main-
tained at about 2008, and the detector temperature is maintained at
about 2808.
Procedure—Inject equal volumes (about 5 mL) of the Test solu-

tion, the Alcohol standard solution, and the Isopropyl alcohol stan-
dard solution successively into the gas chromatograph. Measure
the responses of the alcohol peak and the isopropyl alcohol peak
in each chromatogram. Determine the percentage of alcohol taken
by the formula:

2(rU / rS),

and determine the percentage of isopropyl alcohol taken by the for-
mula:

0.1(rU / rS),

in which rU and rS are the responses of the respective analytes in the
Test solution and of the corresponding analytes in the Alcohol stan-
dard solution and the Isopropyl alcohol standard solution, respec-
tively. The sum of the content of alcohol and the content of
isopropyl alcohol does not exceed 2%.

Add the following:

&Other requirements—Where the label states that Bupiva-

caine Hydrochloride is sterile, it meets the requirements for

Sterility and Bacterial endotoxins under Bupivacaine Hy-

drochloride Injection. Where the label states that Bupiva-

caine Hydrochloride must be subjected to further

processing during the preparation of injectable dosage

forms, it meets the requirements for Bacterial endotoxins

under Bupivacaine Hydrochloride Injection.&1S (USP28)

BRIEFING

Bupivacaine Hydrochloride in Dextrose Injection, USP 27
page 277—See briefing under Alcohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-1

Change to read:

Assay for dextrose—Determine the angular rotation of Injection
in a suitable polarimeter tube (see Optical Rotation h781i). The
observed rotation, in degrees, multiplied by 9.452A, in which A
is the ratio of 200 divided by the length, in mm, of the polarimeter
tube employed, represents the weight, in mg, of dextrose (C6H12O6)
in each mL of the Injection.

&Calculate the percentage (g per 100 mL) of C6H12O6 in the

portion of Injection taken by the formula:

(100/52.9)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; A is 100

mm divided by the length of the polarimeter tube, in mm;

and R is the observed rotation, in degrees.&2S (USP28)

BRIEFING

Caffeine Citrate Injection, page 462 of PF 30(2) [Mar–Apr.
2004]; Caffeine Citrate Oral Solution, page 464 of PF 30(2)
[Mar–Apr. 2004]. It is proposed to modify the monographs to ex-
press the results in terms of caffeine citrate, the moiety indicated in
the title.

(PA3: S. Salado) RTS—41398-1
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Add the following:

~Caffeine Citrate Injection

Change to read:

» Caffeine Citrate Injection is a sterile solution

containing Citric Acid and an amount of Caffeine

equivalent to Caffeine and citric acid in Water for

Injection. It contains not less than 90.0 percent

and not more than 110.0 percent of the labeled a-

mount of caffe ine (C8H10N4O2) .&c i t ra te

(C14H18N4O9).&2S (USP28) It contains no bacteriostat

or other preservative.

Packaging and storage—Preserve in single-dose, tight

containers of Type I glass, and store at a temperature be-

tween 158 and 308.

USP Reference standards h11i—USP Caffeine RS. USP

Endotoxin RS.

Identification—

A: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: It meets the requirements of the test for Citrate

h191i.

C: Transfer about 4 g of potassium iodide to a 100-mL

volumetric flask. Add 10 mL of water, and shake until the

potassium iodide is dissolved. Transfer 2 g of iodine to the

volumetric flask, and shake until dissolved. Dilute with wa-

ter to volume, and mix. Transfer 5 drops of the solution so

obtained to a 25-mL centrifuge tube containing 5.0 mL of

the Injection, and mix. Add 0.5 mL of 2.0M hydrochloric

acid solution, and mix: a brown precipitate is produced that

dissolves on neutralization with 0.5 mL of sodium hydrox-

ide TS.

Color and clarity—Transfer a suitable portion of the Injec-

tion to a clear glass test tube, and visually examine the so-

lution in a well-lighted area: the solution is colorless and

free of haze, obvious turbidity, and precipitate.

Bacterial endotoxins h85i: not more than 0.25 USP

Endotoxin Unit per mg of caffeine.

Sterility h71i—It meets the requirements when tested as di-

rected for Membrane Filtration in Test for Sterility of the

Product To Be Examined.

pH h791i: between 4.2 and 5.2.

Particulate matter h788i: not more than 150 particles are

equal to or greater than 10 mm, and not more than 25 parti-

cles are equal to or greater than 25 mm.

Change to read:

Related compounds—

Mobile phase and Theophylline solution—Proceed as di-

rected in the Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

System sensitivity solution—Transfer 2.5 mL of the Stan-

dard solution to a 100-mL volumetric flask, dilute with wa-

ter to volume, and mix.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay. Chromatograph the System

sensitivity solution, and record the peak responses as direct-

ed for Procedure: the theophylline peak produces a discern-

ible peak response at its retention time.
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Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of any related

compound in the portion of Injection taken by the formula:

100F(CS /CW)(ri / rS),

&100F(386.31/194.19)(CS /CW)(ri / rS),&2S (USP28)

in which F is the relative response factor and is equal to

0.878 for theobromine at a relative retention time of about

0.4, equal to 1.10 for paraxanthine at a relative retention

time of about 0.6, equal to 0.905 for theophylline at a rela-

tive retention time of about 0.7, and equal to 1.0 for any

other related compound; &386.31 and 194.19 are the mole-

cular weights of caffeine citrate and caffeine, respective-

ly;&2S (USP28) CS is the concentration, in mg per mL, of USP

Caffeine RS in the Standard solution; CW is the caffeine

&citrate&2S (USP28) concentration, in mg per mL, in the Test so-

lution, as obtained in the Assay; ri is the individual peak re-

sponse for each related compound obtained from the Test

solution; and rS is the caffeine peak response obtained from

the Standard solution: not more than 0.10% of any individ-

ual related compound is found; and not more than 0.1% of

total impurities is found.

Other requirements—It meets the requirements under In-

jections h1i.

Change to read:

Assay—

Mobile phase—Prepare a mixture of 0.01M sodium ace-

tate, acetonitrile, and tetrahydrofuran (191 : 5 : 4). Adjust

with glacial acetic acid to a pH of 4.5, filter, and degas.

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Theophylline solution—Dissolve an accurately weighed

quantity of theophylline in water, and dilute quantitatively,

and stepwise if necessary, with water, to obtain a solution

having a concentration of about 0.02 mg per mL.

Standard preparation—Transfer about 5 mg of USP Caf-

feine RS, accurately weighed, to a 25-mL volumetric flask.

Add 5 mL of Theophylline solution, dissolve in and dilute

with water to volume, and mix.

Assay preparation—Transfer an accurately measured vol-

ume of Injection, equivalent to about 50 mg of caffeine, to a

250-mL volumetric flask. Dilute with water to volume, mix,

and pass through a polyvinylidene difluoride or equivalent

membrane having a porosity of 0.45 mm.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 275-nm detec-

tor and a 4.6-mm 6 150-cm column that contains 5-mm

packing L1. The flow rate is about 1 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.7 for theophylline and 1.0 for caffeine;

the resolution, R, between theophylline and caffeine is not

less than 6.0; the tailing factor, determined from the theoph-

ylline and caffeine peaks, is not more than 2.0; and the rel-

ative standard deviation for replicate injections, determined

from the caffeine peaks, is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and
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measure the caffeine peak responses. Calculate the quantity,

in mg, of caffeine (C8H10N4O2) &citrate (C14H18N4

O9)&2S (USP28) in the volume of Injection taken by the formula:

250C(rU / rS),

&250(386.31/194.19)C(rU / rS),&2S (USP28)

in which &386.31 and 194.19 are the molecular weights of

caffeine citrate and caffeine respectively;&2S (USP28) C is the

concentration, in mg per mL, of USP Caffeine RS in the

Standard preparation; and rU and rS are the peak responses

obtained from the Assay preparation and the Standard prep-

aration, respectively.~USP28

BRIEFING

Caffeine Citrate Oral Solution, page 464 of PF 30(2) [Mar.–
Apr. 2004]—See briefing under Caffeine Citrate Injection.

(PA3: S Salado) RTS—41398-1

Add the following:

~Caffeine Citrate Oral Solution

Change to read:

» Caffeine Citrate Oral Solution is a sterile aque-

ous solution containing Citric Acid and an amount

of Caffeine equivalent to Caffeine and citric acid.

It contains not less than 90.0 percent and not more

than 110.0 percent of the labeled amount of caf-

feine (C8H10N4O2).&citrate (C14H18N4O9).&2S (USP28)

It contains no bacteriostat or other preservative.

Packaging and storage—Preserve in single-dose, tight

containers of Type I glass, and store at a temperature be-

tween 158 and 308.

USP Reference standards h11i—USP Caffeine RS.

Identification—

A: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: It meets the requirements of the test for Citrate

h191i.

C: Transfer about 4 g of potassium iodide to a 100-mL

volumetric flask. Add 10 mL of water, and shake until the

potassium iodide is dissolved. Transfer 2 g of iodine to the

volumetric flask, and shake until dissolved. Dilute with wa-

ter to volume, and mix. Transfer 5 drops of the solution so

obtained to a 25-mL centrifuge tube containing 5.0 mL of

the Oral Solution, and mix. Add 0.5 mL of 2.0M hydrochlo-

ric acid solution, and mix: a brown precipitate is produced

that dissolves on neutralization with 0.5 mL of sodium hy-

droxide TS.

Sterility h71i—It meets the requirements when tested as di-

rected for Membrane Filtration in Test for Sterility of the

Product To Be Examined.

pH h791i: between 4.2 and 5.2.

Change to read:

Related compounds—

Mobile phase and Theophylline solution—Proceed as di-

rected in the Assay.
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Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

System sensitivity solution—Transfer 2.5 mL of the Stan-

dard solution to a 100-mL volumetric flask, dilute with wa-

ter to volume, and mix.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay. Chromatograph the System

sensitivity solution, and record the peak responses as direct-

ed for Procedure: the theophylline peak produces a discern-

ible peak response at its retention time.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of any related

compound in the portion of Oral Solution taken by the for-

mula:

100F(CS /CW)(ri / rS),

&100F(386.31/194.19)(CS /CW)(ri / rS),&2S (USP28)

in which F is the relative response factor and is equal to

0.878 for theobromine at a relative retention time of about

0.4, equal to 1.10 for paraxanthine at a relative retention

time of about 0.6, equal to 0.905 for theophylline at a rela-

tive retention time of about 0.7, and equal to 1.0 for any oth-

er related compound; &386.31 and 194.19 are the molecular

weights of caffeine citrate and caffeine respective-

ly;&2S (USP28) CS is the concentration, in mg per mL, of USP

Caffeine RS in the Standard solution; CW is the caffeine

&citrate&2S (USP28) concentration, in mg per mL, in the Test so-

lution, as obtained in the Assay; ri is the individual peak re-

sponse for each related compound obtained from the Test

solution; and rS is the caffeine peak response obtained from

the Standard solution: not more than 0.10% of any individ-

ual related compound is found; and not more than 0.1% of

total impurities is found.

Change to read:

Assay—

Mobile phase—Prepare a mixture of 0.01M sodium ace-

tate, acetonitrile, and tetrahydrofuran (191 : 5 : 4). Adjust

with glacial acetic acid to a pH of 4.5, filter, and degas.

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Theophylline solution—Dissolve an accurately weighed

quantity of theophylline in water, and dilute quantitatively,

and stepwise if necessary, with water, to obtain a solution

having a concentration of about 0.02 mg per mL.

Standard preparation—Transfer about 5 mg of USP Caf-

feine RS, accurately weighed, to a 25-mL volumetric flask.

Add 5 mL of the Theophylline solution, dissolve in and di-

lute with water to volume, and mix.

Assay preparation—Transfer an accurately measured vol-

ume of Oral Solution, equivalent to about 50 mg of caffeine,

to a 250-mL volumetric flask. Dilute with water to volume,

mix, and pass through a polyvinylidene difluoride or equiv-

alent membrane having a porosity of 0.45 mm.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 275-nm detec-

tor and a 4.6-mm 6 150-cm column that contains 5-mm

packing L1. The flow rate is about 1 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.7 for theophylline and 1.0 for caffeine;

the resolution, R, between theophylline and caffeine is not

less than 6.0; the tailing factor, determined from the theoph-
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ylline and caffeine peaks, is not more than 2.0; and the rel-

ative standard deviation for replicate injections, determined

from the caffeine peaks, is not more than 2.0%.

Procedure—Separately inject equal volumes (about

10 mL) of the Standard preparation and the Assay prepara-

tion into the chromatograph, record the chromatograms,

and measure the caffeine peak responses. Calculate the

quanti ty, in mg, of caffeine (C8H10N4O2) &citrate

(C14H18N4O9)&2S (USP28) in the volume of Oral Solution taken

by the formula:

250C(rU / rS),

&250(386.31/194.19)C(rU / rS),&2S (USP28)

in which C is the concentration, in mg per mL, of USP Caf-

feine RS in the Standard preparation; &386.31 and 194.19

are the molecular weights of caffeine citrate and caffeine,

respectively;&2S (USP28) and rU and rS are the peak responses

obtained from the Assay preparation and the Standard prep-

aration, respectively.~USP28

BRIEFING

Ciclopirox Olamine Cream, USP 27 page 449 and page 3049
of the First Suplement; Ciclopirox Olamine Topical Suspension,
USP 27 page 449. It is proposed to add USP Benzyl Alcohol RS to
the USP Reference standards section and to revise the test for Con-
tent of benzyl alcohol to include the use of USP Benzyl Alcohol RS
in the Standard preparation. Editorial style changes have also been
made.

(PA7b: B. Davani) RTS—41354-1

Change to read:

USP Reference standards h11i—
&USP Benzyl Alcohol RS.&2S (USP28)

USP Ciclopirox Olamine RS.

Change to read:

Content of benzyl alcohol (if present)—

Solvent mixture—Mix chloroform and methanol (4 : 1).
Internal standard solution—Prepare a solution of 1-nonyl alco-

hol in Solvent mixture containing about 1.75 mg per mL.
Standard preparation—Dilute an accurately weighed quantity of

benzyl alcohol,

&USP Benzyl Alcohol RS,&2S (USP28)

quantitatively and stepwise, with Solvent mixture to obtain a solu-
tion having a known concentration of about 2 mg per mL. Transfer
5.0 mL of this solution and 5.0 mL of Internal standard solution to
a 50-mL volumetric flask, dilute with Solvent mixture to volume,
and mix.
Test preparation—Transfer 1.0 g of Cream to a 50-mL volumet-

ric flask, add about 30 mL of Solvent mixture, and mix. Add 5.0 mL
of Internal standard solution, dilute with Solvent mixture to vol-
ume, and mix to obtain a clear solution.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector
and contains a 4-mm 6 2-m glass column packed with 3% phase
G3 on 100- to 120-mesh support S1AB. The column is maintained
at a temperature of about 1008, the injection port and detector tem-
peratures are maintained at about 3158, and nitrogen is used as the
carrier gas at a flow rate of about 45 mL per minute. Chromato-
graph the Standard preparation, and record the peak responses
as directed for Procedure: the resolution, R, between the peaks
is not less than 1.6; the tailing factor for the benzyl alcohol peak
and the internal standard peak is not greater than 3.5; and the rel-
ative standard deviation for replicate injections is not more than
3%.
Procedure—Separately inject equal volumes (about 2 mL) of the

Standard preparation and the Test preparation into the chromato-
graph, record the chromatograms, and measure the responses for
the major peaks. [NOTE—After 6 injections, raise the column tem-
perature to about 3008 for about 5 minutes, then cool to 1008.] Cal-
culate the percentage of benzyl alcohol in the Cream taken by the
formula:

C(RU /RS),

in which C is the concentration, in mg per mL, of benzyl alcohol in
the Standard preparation; and RU and RS are the peak response ra-
tios of the benzyl alcohol peak to the internal standard peak ob-
tained from the Test preparation and the Standard preparation,
respectively: between 90.0% and 110.0% of the claimed amount
is present.
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BRIEFING

Ciclopirox Olamine Topical Suspension, USP 27 page 449—
See briefing under Ciclopirox Olamine Cream.

(PA7b: B. Davani) RTS—41355-1

Change to read:

USP Reference standards h11i—
&USP Benzyl Alcohol RS.&2S (USP28)

USP Ciclopirox Olamine RS.

BRIEFING

Ciprofloxacin Injection, USP 27 page 456 and page 813 of PF
30(3) [May–June 2004]—See briefing under Alcohol in Dextrose
Injection. Editorial style changes have been made.

(PA7b: B. Davani) RTS—41401-17

Change to read:

» Ciprofloxacin Injection is a sterile solution of Cipro-
floxacin

~or Ciprofloxacin Hydrochloride~USP28

in Sterile Water for Injection, in 5 percent Dextrose In-
jection, or in 0.9 percent Sodium Chloride Injection
prepared with the aid of Lactic Acid. It contains not
less than 90.0 percent and not more than 110.0 percent
of the labeled amount of ciprofloxacin (C17H18FN3O3).

Change to read:

Limit of ciprofloxacin ethylenediamine analog—Proceed as di-
rected in the Assay under Ciprofloxacin. Calculate the percentage
of ciprofloxacin ethylenediamine analog from the chromatogram
obtained from the Assay preparation by the formula:

100[0.7rA / (0.7rA + rC)],

in which 0.7 is the response

&correction&1S (USP28)

factor for ciprofloxacin ethylenediamine analog; relative to that of
ciprofloxacin

&

&1S (USP28)

and rA and rC are the responses of the ciprofloxacin ethylenedia-
mine analog peak and the ciprofloxacin peak, respectively. It con-
tains not more than 0.5% of ciprofloxacin ethylenediamine analog.

Change to read:

Dextrose content (if present)—Using the undiluted Injection, de-
termine the angular rotation in a suitable polarimeter tube at 258
(see Optical Rotation h781i). The observed rotation, in degrees,
multiplied by 1.0425A, in which A is the ratio 200 divided by
the length, in mm, of the polarimeter tube employed, represents
the weight, in g, of C6H12O6 �H2O in each 100 mL of Injection tak-
en: between 4.75 and 5.25 g of C6H12O6 �H2O is found.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees: between 4.75 and 5.25 g

of C6H12O6 �H2O is found.&2S (USP28)
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BRIEFING

Clindamycin Injection, USP 27 page 472. It is proposed to re-
vise the Resolution solution in the Assay to include the use of USP
Benzyl Alcohol RS. Editorial style changes have also been made.

(PA7b: B. Davani) RTS—41356-1

Change to read:

USP Reference standards h11i—
&USP Benzyl Alcohol RS.&2S (USP28)

USP Clindamycin Phosphate RS. USP Endotoxin RS.

Change to read:

Assay—

Mobile phase—Dissolve 10.54 g of monobasic potassium phos-
phate in 775 mL of water, and adjust with phosphoric acid to a pH
of 2.5. Add 225 mL of acetonitrile, mix, and filter. Make adjust-
ments if necessary (see System Suitability under Chromatography
h621i). [NOTE—Ensure that the concentration of acetonitrile in the
Mobile phase is not less than 22% and not more than 25% in order
to retain the correct elution order.]
Standard preparation—Dissolve an accurately weighed quantity

of USP Clindamycin Phosphate RS in Mobile phase to obtain a
solution having a known concentration of about 0.24 mg per mL.
Assay preparation—Transfer an accurately measured volume of

Injection, equivalent to about 300 mg of clindamycin, to a 100-mL
volumetric flask, dilute with Mobile phase to volume, and mix.
Transfer 7.0 mL of the resulting solution to a 100-mL volumetric
flask, dilute with Mobile phase to volume, and mix.
Resolution solution—Prepare a solution of benzyl alcohol

&USP Benzyl Alcohol RS&2S (USP28)

in Mobile phase to obtain a solution having a concentration of
about 0.1 mg per mL. Add about 25 mL of this solution to a
100-mL volumetric flask containing about 25 mg of USP Clinda-
mycin Phosphate RS, dilute with Mobile phase to volume, and
mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 210-nm detector and a
4.6-mm 6 25-cm column that contains packing L7. The flow rate
is about 1 mL per minute. Chromatograph the Resolution solution,
and record the peak responses as directed for Procedure: the rela-
tive retention times are 1.0 for clindamycin phosphate and about
1.2 for benzyl alcohol; and the resolution, R, between clindamycin
phosphate and benzyl alcohol is not less than 2.0. Chromatograph
the Standard preparation, and record the peak responses as direct-
ed for Procedure: the relative standard deviation for replicate in-
jections is not more than 2.5%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of clindamycin
(C18H33ClN2O5S) in each mL of the Injection taken by the formula:

(10/7)(CP/V)(rU / rS),

in which C is the concentration, in mg per mL, of USP Clindamy-
cin Phosphate RS in the Standard preparation; P is the potency, in
mg of C18H33ClN2O5S per mg, of USP Clindamycin Phosphate RS;

V is the volume, in mL, of Injection taken; and rU and rS are the
clindamycin phosphate peak responses obtained from the Assay
preparation and the Standard preparation, respectively.

BRIEFING

Codeine Phosphate, USP 27 page 505, page 3249 of the Sec-
ond Supplement, and page 1864 of PF 29(6) [Nov.–Dec. 2003]. On
the basis of comments received regarding revisions that appeared
in the Second Supplement to USP 27, further revisions to the Pack-
aging and storage section are proposed.

(PA2: C. Anthony) RTS—41188-1

Change to read:

Packaging and storage—Preserve in tight, light-resistant con-
tainers. &Store at 258, excursions permitted between 158 and
308.&2S (USP27)

&up to 408, as permitted by the manufacturer.&2S (USP28)

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)

Change to read:

USP Reference standards h11i—USP Codeine Phosphate RS.

&USP Endotoxin RS.&1S (USP28)

Add the following:

&Other requirements—Where the label states that Codeine

Phosphate is sterile, it meets the requirements for Sterility

and Bacterial endotoxins under Codeine Phosphate Injec-

tion. Where the label states that Codeine Phosphate must

be subjected to further processing during the preparation
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of injectable dosage forms, it meets the requirements for

Bacterial endotoxins under Codeine Phosphate Injec-

tion.&1S (USP28)

BRIEFING

Cysteine Hydrochloride, USP 27 page 535. It is proposed to
make a correction in the text of the Assay.

(HDQ: M. Marques) RTS—41554-1

Change to read:

Assay—Accurately weigh about 250 mg of Cysteine Hydrochlo-
ride into an iodine flask. Add 20 mL of water and 4 g of potassium
iodide, and mix to dissolve. Cool the solution in an ice bath, and
add 5 mL of 3N hydrochloric acid and 25.0 mL of 0.1N iodine
VS. Insert the stopper, and allow to stand in the dark for 20 min-
utes. Titrate the excess iodine with 0.1N sodium thiosulfate VS,
adding 3 mL of starch TS as the endpoint is approached. Perform
a blank determination, and make any necessary correction. Each
mL of 0.1N iodine

&sodium thiosulfate&2S (USP28)

is equivalent to 15.76 mg of C3H7NO2S �HCl.

BRIEFING

Dalteparin Sodium. Because there is no existing USP mono-
graph for this article, a new monograph is being proposed. The liq-
uid chromatographic procedure for the determination of Molar ra-
tio of sulfate to carboxylate is based on analyses performed on a
Dowex 1X8 (1.5 cm 6 2.5 cm, 200–400 mesh, Fluka) anion ex-
change column and a Dowex 50WX2 (H+) (1.5 cm6 7.5 cm, 100–
200 mesh, Fluka) cation exchange column, in series.

(BBP: R. Tirumalai) RTS—41501-1

Add the following:

&Dalteparin Sodium

[9041-08-1].

» Dalteparin Sodium is the sodium salt of a low-

molecular-weight heparin obtained by nitrous ac-

id depolymerization of heparin from pork intesti-

nal mucosa, followed by a chromatographic

purification designed to minimize the presence

of N–NO groups. The majority of the components

have a 2-O-sulfo-a-L-idopyranosuronic acid

structure at the nonreducing end and a 6-O-sul-

fo-2,5-anhydro-D-mannitol structure at the

reducing end of their chains. The weight-average

molecular weight of Dalteparin Sodium is 6,000

Da, the range being between 5,600 Da and

6,400 Da. The percentage of chains lower than

the molecular weight, 3000 Da, is not more than

13.0 percent and the percentage of the chains

higher than the molecular weight, 8000 Da, ranges

between 15.0 percent and 25 percent. The degree

of sulfation is 2.0 to 2.5 per disaccharide unit. The

potency is not less than 110 and not more than 210

Anti-Factor Xa International Units of activity per
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mg, calculated with reference to the dried sub-

stance. The anti-factor IIa activity is not less than

35 International Units and not more than 100 In-

ternational Units per mg, calculated with refer-

ence to the dried substance. The ratio of anti-

factor Xa activity to anti-factor IIa activity is be-

tween 1.9 and 3.2.

Packaging and storage—Preserve in tight, light-resistant

containers, and store below 408, preferably at room temper-

ature.

Labeling—Label it to state the number of Anti-Factor Xa

International Units of activity per mg and the number of An-

ti-Factor IIa International Units of activity per mg. Label it to

state the weight-average molecular weight and the percent-

age of molecules within the defined molecular weight rang-

es.

USP Reference standards h11i—USP Dalteparin Sodium

RS. USP Endotoxin RS. USP Low-Molecular-Weight Hepa-

rin Molecular Weight RS.

Identification—

A: 13C NMR spectrum (see Nuclear Magnetic Reso-

nance h761i).

Standard solution—Dissolve 200 mg of USP Dalteparin

Sodium RS in a mixture of 0.2 mL of deuterium oxide

and 0.8 mL of water. Add 1 drop of deuterated methanol

to serve as an internal reference.

Test solution—Dissolve 200 mg of Dalteparin Sodium in

a mixture of 0.2 mL of deuterium oxide and 0.8 mL of wa-

ter. Add 1 drop of deuterated methanol.

Procedure—Transfer the Standard solution and the Test

solution to NMR tubes of 5-mm diameter. Using a pulsed

(Fourier transform) NMR spectrometer operating at not less

than 75MHz for 13C, record the 13C NMR spectra of the

Standard solution and the Test solution at 408. The spectra

are similar.

B: Molecular weight distribution and weight-average

molecular weight (see Chromatography h621i)—

Mobile phase—Prepare a 0.5M lithium nitrate solution.

Pass through a membrane filter having a porosity of 0.45

mm or less, and degas with helium.

Calibration solutions—Prepare two calibration solutions,

A and B, by dissolving about 2 mg of each of the USP Low-

Molecular-Weight Heparin Molecular Weight RS in 1 mL of

theMobile phase. Distribute the molecular weight reference

standards in alternating order of magnitude between solu-

tions A and B.

Standard solution—Dissolve about 10 mg of USP Dalte-

parin Sodium RS, accurately weighed, in 1 mL of Mobile

phase.

Test solution—Dissolve about 10 mg of Dalteparin Sodi-

um, accurately weighed, in 1 mL of Mobile phase.

Chromatographic system (see Chromatography h621i)—

The high performance size exclusion chromatographic sys-

tem is equipped with a differential refractive index detector,

a 6-mm6 40-mm guard column, and a 7.8-mm6 300-mm

analytical column; both analytical and guard columns are

prepacked with L20 packing (see Chromatography h621i).

The flow rate is about 0.6 mL per minute, maintained con-

stant to +0.1%.

Procedure—Separately inject 20 mL of the Calibration

solutions A and B, record the chromatograms, and measure

the retention times. Inject in duplicate, 20 mL of each of the

Standard solution and the Test solution, and record the chro-

matograms for a length of time to ensure complete elution,

including salt and solvent peaks. Calculate the total area un-

der each of the Standard solution and Test solution chromat-

ograms, excluding salt and solvent peaks at the end.
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Calibration curve—Plot the retention times on the y-axis

against the peak molecular weights on the x-axis for the

peaks in the chromatograms of the Calibration solutions A

and B, and fit the data to a third-order polynomial, using

suitable gel permeation chromatography (GPC) software.

Calculations—Compute the data, using the same GPC

software, to determine the weight-average molecular

weight, MW, for each of the duplicate chromatograms of

the Standard solution and the Test solution; and take the av-

erage for each solution. Correct the mean value ofMW to the

nearest 50. The Chromatographic system is suitable ifMW of

USP Dalteparin Sodium RS is within 150 Da of the labeled

MW value. TheMW for the Test solution is between 5,600 and

6,400 Da. Using the same software, determine for each of

the duplicate Test solution chromatograms, the percentage

of dalteparin sodium chains with molecular weights lower

than 3000 Da, M3000; the percentage of dalteparin sodium

chains with molecular weights in the range 3000 and 8000

Da, M3000–8000; and the percentage of dalteparin sodium

chains with molecular weights greater than 8000 Da,

M8000. Average the duplicate values and express to the near-

est 0.5 %: M3000 is not greater than 13.0%, and M8000 is be-

tween 15.0 % and 25.0 %.

C: The ratio of the numerical value of the anti-factor Xa

activity, in Anti-Factor Xa International Units per mg, to the

numerical value of the anti-factor IIa activity, in Anti-Factor

IIa International Units per mg, as determined by the Assay

(anti-factor Xa activity) and the Anti-factor IIa activity,

respectively, is not less than 1.9 and not more than 3.2.

Bacterial endotoxins h85i—It contains less than 0.01

Endotoxin International Unit of activity per International

Unit of Anti-Factor Xa activity.

pH h791i: between 5.5 and 8.0 of a 1.0% solution in wa-

ter.

Loss on drying h731i—Dry 1 g at 608 over phosphorus

pentoxide under a pressure that is not more than 670 Pa

for 3 hours: it loses not more than 5.0 % of its weight.

Heavy metals, Method I h231i: not more than 30 ppm.

Nitrogen, Method IIh461 i: between 1.5 % to 2.5 %, calcu-

lated on the dried basis.

Limit of nitrite (see Liquid Chromatography h621i)—

Mobile phase—Prepare a solution containing 13.6 g of so-

dium acetate in carbon dioxide-free water, adjust with

phosphoric acid to a pH of 4.3, and dilute with the same sol-

vent to 1000 mL.

Standard solution A—Dissolve 60.0 mg of sodium nitrite

in carbon dioxide-free water and dilute with the same sol-

vent to 1000.0 mL.

Standard solution B—Dilute 1.00 mL of Standard solu-

tion A to 50.0 mL with carbon dioxide-free water using a

pipette previously rinsed with Standard solution A.

Standard solutions C, D, and E—[NOTE—Before prepar-

ing Standard solutions C, D, and E, rinse all pipettes with

Standard solution B.] Dilute 1.00 mL, 3.00 mL, and 5.00

mL of Standard solution B each to 100 mL with carbon di-

oxide-free water (1 ppm, 3 ppm, and 5 ppm nitrite, respec-

tively).

Test solution—Dissolve 80.0 mg of Dalteparin Sodium in

carbon dioxide-free water, and dilute with the same solvent

to 10.0 mL. Allow to stand for at least 30 minutes.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with an electrochem-

ical detector containing a working electrode with the poten-

tial of + 1.00 V against a silver–silver chloride reference

electrode, and a detector sensitivity of 0.1 mA full scale.

The chromatograph is also equipped with a 4.3-mm 6

l2.5-cm column prepacked with styrene-divinylbenzene an-
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ion exchange resin. The flow rate is 1.0 mL per minute.

Chromatgraph Standard solution D as directed for Proce-

dure: the number of theoretical plates is at least 7000 per

meter of the column for the nitrite peak; the tailing factor

is not more than 3.0; and the relative standard deviation of

the peak area obtained from six injections is not more than

3.0%. Chromatograph Standard solutions C and E as direct-

ed for Procedure: the signal-to-noise ratio for Standard so-

lution C is not less than 5. A blank injection of carbon

dioxide-free water does not give rise to false peaks.

Procedure—Inject 100 mL of the Test solution. [NOTE—

Dalteparin sodium may block the binding sites of the sta-

tionary phase and cause shorter retention times and lower

separation efficiency; the initial performance of the column

may be restored using a 58 g per L solution of sodium chlo-

ride at a flow rate of 1.0 mL per minute for 1 hour; after re-

generation the column is rinsed with 200 to 400 mL of

carbon dioxide-free water.]

Calculation—Plot the areas of the nitrite peaks from the

chromatograms of the Standard solutions C, D, and E a-

gainst respective concentrations of nitrite. Draw a best-fit re-

gression line through the points. The correlation coefficient

is not less than 0.995. Calculate the concentration of nitrite

from the area of the nitrite peak in the chromatogram of the

Test solution: not more than 5 ppm of nitrite is found.

Limit of boron—

Blank solution—Prepare a 1 % (v/v) solution of nitric acid

in water.

Test solution—Dissolve 0.6250 g of Dalteparin Sodium in

about 5 mL of the Blank solution, and dilute with the same

solvent to 25 mL.

Spiked solution—Add 10 mL of a 5.7 mg per mL solution

of boric acid in the Blank solution to 10.0 mL of Test solu-

tion, and mix.

Procedure—Boron is determined by measurement of the

emission from inductively coupled plasma (ICP) at 249.733

nm. Use an appropriate apparatus whose settings have been

optimized as directed by the manufacturer.

Calculation—Calculate the content of boron, in mg per

mL of the solution, using the following formula:

(YT – YB) / (YS – YT) 6 C / 1000,

in which YT, YB, and YS are the responses of the Test solution,

Blank solution, and Spiked solution, respectively, at 249.733

nm; and C is the concentration of boron, in mg per mL, in

the boric acid solution spiked. Not more than 1 ppm is

found.

Sodium content (see Spectrophotometry and Light-Scatter-

ing h851i)—

Cesium chloride stock solution—Prepare a solution of ce-

sium chloride in 0.1N hydrochloric acid containing 1.27 mg

per mL.

Cesium chloride solutions—Dissolve an accurately

weighed quantity of sodium chloride in Cesium chloride

stock solution to obtain a solution having a concentration

of about 0.2% of sodium. Dilute accurately measured vol-

umes of this solution with Cesium chloride stock solution

to obtain solutions having concentrations of 0.0025%,

0.0050%, and 0.0075% of sodium.

Test solution—Transfer 50.0 mg of Dalteparin Sodium,

accurately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with Cesium chloride stock solution to volume.

Procedure—Determine the absorbences of the Test solu-

tion and Cesium chloride solutions at 330.3 nm using a so-

dium hollow-cathode lamp as a source of radiation and an

air–acetylene flame. The sodium content is between 9.5%

and 12.5%, calculated on the dried basis.
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Molar ratio of sulfate to carboxylate (see Chromatogra-

phy h621i)—

Mobile phase—Use carbon dioxide-free water.

Test solution—Dissolve about 50 mg of Dalteparin Sodi-

um, accurately weighed, in 10 mL of carbon dioxide-free

water.

Chromatographic system (see Chromatography h621i)—

The liquid chromatographic system consists of two peristal-

tic pumps, a six-port injection valve, an ion detector, and

two columns—one 1.5- 6 2.5-cm column packed with

L## (see Chromatography h621i) anion-exchange resin

packing and one 1.5- 6 7.5-cm column packed with L##

(see Chromatography h621i) cation-exchange resin pack-

ing. The outlet of the anion-exchange column is connected

to the inlet of the cation-exchange column. The flow rate is

about 1 mL per minute.

Procedure—[NOTE—Regenerate the anion-exchange col-

umn and the cation-exchange column with 1N sodium hy-

droxide and 1 N hydrochloric acid, respectively, and

equilibrate each with the Mobile phase, between two injec-

tions.] Inject the Test solution into the anion-exchange col-

umn and collect the eluate from the cation-exchange column

in a beaker at the outlet until the ion detector reading returns

to the baseline value. Transfer the eluate quantitatively to a

titration vessel containing a magnetic stirring bar, and dilute

with carbon dioxide-free water as necessary. Position the ti-

tration vessel on a magnetic stirrer and immerse the elec-

trodes. Note the initial conductivity reading and titrate

with 0.1N sodium hydroxide in carbon dioxide-free water

added in 100 mL portions. Record the burette reading and

the conductivity meter reading after each addition of the so-

dium hydroxide solution.

Calculation—Plot the conductivity measurements on the

y-axis against the volumes of sodium hydroxide added on

the x-axis. The graph will have three linear sections—an ini-

tial downward slope, a middle slight rise, and a final rise.

For each of these sections draw the best-fit straight lines us-

ing linear regression analysis. At the points where the first

and second straight lines intersect and where the second and

third line intersect, draw perpendiculars to the x-axis to de-

termine the volumes of sodium hydroxide taken up by the

sample at those points. The point where the first and second

lines intersect corresponds to the volume of sodium hydrox-

ide taken up by the sulfate groups (VS). The point where the

second and third lines intersect gives the volume of sodium

hydroxide consumed by the sulfate and the carboxylate

groups together (VT). Calculate the molar ratio of sulfate

to carboxylate by the formula:

VS / (VT – VS).

Anti-factor IIa activity—

Acetic acid solution, pH 7.4 Polyethylene glycol 6000

buffer, pH 7.4 Buffer, pH 8.4 Buffer, and Antithrombin III

solution—Proceed as directed in the Assay (anti-factor Xa

activity ), except that the concentration of the Antithrombin

III solution is 0.5 Antithrombin III Unit per mL.

Thrombin human solution—Reconstitute thrombin hu-

man (see Reagents Specifications in the section Reagents,

Indicators, and Solutions) in water, and dilute in pH 7.4

Polyethylene glycol 6000 buffer to obtain a solution having

a concentration of 5 thrombin Units per mL.

Chromogenic substrate solution—Dissolve D-phenylala-

nyl-L-pipecolyl-L-arginine-4-nitroaniline dihydrochloride

in water to yield about a 3.0 mM solution. Dilute in pH

8.4 Buffer to 0.5 mM immediately before use.

Standard solutions—Dissolve USP Dalteparin Sodium

RS in and dilute with pH 7.4 Buffer to obtain at least four

dilutions in the concentration range between 0.015 and

0.075 Anti-Factor lIa International Units of activity per mL.
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Test solutions—Proceed as directed under Standard solu-

tions to obtain concentrations of Dalteparin Sodium similar

to those obtained for the Standard solutions.

Procedure—Proceed as directed under Assay (anti-factor

Xa activity), except to use Thrombin human solution instead

of Factor Xa solution and use the Antithrombin III solution

described above.

Calculation—Plot the absorbance values of the Standard

solutions and the Test solutions against log concentrations of

the dalteparin in mg. Construct separate straight lines of best

fit using least-squares linear regression analyses for the

Standard solutions and the Test solutions. Determine the

slope for each regression line. Calculate the anti-factor IIa

activity of Dalteparin Sodium by the formula:

P ’ (S ’ T / S ’ S),

in which P ’ is the anti-factor IIa activity of dalteparin, in mg,

of USP Dalteparin Sodium RS; and S ’ T and S ’ S are the

slopes of the lines from Test solutions and Standard solu-

tions, respectively. Express the anti-factor IIa activity of Dal-

teparin Sodium per mg.

Assay (anti-factor Xa activity)—

Acetic acid solution—Transfer 42 mL of glacial acetic ac-

id to a 100-mL volumetric flask, dilute with water to vol-

ume, and mix.

pH 7.4 Polyethylene glycol 6000 buffer—Dissolve 6.08 g

of tris(hydroxymethyl)aminomethane and 8.77 g of sodium

chloride in 500 mL water. Add 1.0 g of polyethylene glycol

6000 (see Reagents Specifications in the section Reagents,

Indicators, and Solutions), and adjust with hydrochloric ac-

id to a pH of 7.4. Dilute with water to 1000 mL.

pH 7.4 Buffer—Dissolve 6.08 g of tris(hydroxy-methyl)a-

minomethane and 8.77 g of sodium chloride in 500 mL of

water. Adjust with hydrochloric acid to a pH of 7.4. Dilute

with water to 1000 mL.

pH 8.4 Buffer—Dissolve 3.03 g of tris(hydroxy-methyl)a-

minomethane, 5.12 g of sodium chloride, and 1.40 g of ed-

etate sodium in 250 mL of water. Adjust with hydrochloric

acid to a pH of 8.4. Dilute with water to 500 mL.

Antithrombin III solution—Reconstitute a vial of anti-

thrombin III (see Reagents Specifications in the section Re-

agents, Indicators, and Solutions) in water to obtain a 5.0

antithrombin III Units per mL solution. Dilute this solution

in pH 7.4 Polyethylene glycol 6000 buffer to obtain a solu-

tion having a concentration of 1.0 antithrombin III Unit per

mL.

Factor Xa solution—Reconstitute an accurately weighed

quantity of bovine factor Xa (see Reagents Specifications

in the section Reagents, Indicators, and Solutions) in pH

7.4 Polyethylene glycol 6000 buffer to obtain a solution that

gives an increase in absorbance value at 405 nm of 0.15 to

0.20 absorbance units per minute when assayed as described

below, but using as an appropriate volume (V, in mL) of pH

7.4 Buffer instead of V mL of the dalteparin solution.

Chromogenic substrate solution—Prepare a solution of a

suitable chromogenic substrate for amidolytic test (see Re-

agents Specifications in the section Reagents, Indicators,

and Solutions) specific for factor Xa in water to obtain a con-

centration of about 3.0 mM. Dilute this solution with pH 8.4

Buffer to obtain a solution having a concentration of 0.5

mM.

Standard preparations—Dissolve USP Dalteparin Sodi-

um RS in and dilute with pH 7.4 Buffer to obtain four dilu-

tions in the concentration range between 0.025 and 0.2 Anti-

Factor Xa International Units per mL.

Assay preparations—Proceed as directed for Standard

preparations to obtain concentrations of Dalteparin Sodium

similar to those obtained for the Standard preparations.

Procedure—Label 18 suitable tubes: B1 and B2 for

blanks; T1, T2, T3, and T4 (each in duplicate) for the dilu-

tions of the Assay preparations; and S1, S2, S3, and S4
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(each in duplicate) for the dilutions of the Standard prepara-

tions. [NOTE—Treat the tubes in the order B1, S1, S2, S3,

S4, T1, T2, T3, T4, T1, T2, T3, T4, S1, S2, S3, S4, B2.]

To each tube add the same volume V (20 to 50 mL) of An-

tithrombin III solution and an equal volume, V, of either the

blank, pH 7.4 buffer, or an appropriate dilution of the Assay

preparations or the Standard preparations. Mix, but do not

allow bubbles to form. Incubate at 378 for 1.0 minute. Add

to each tube volume 2V (40 to100 mL) of Factor Xa solution

and incubate for 1.0 minute. Add 5V (100 to 250 mL) vol-

ume of Chromogenic substrate solution. Stop the reaction

after 4.0 minutes with 5V (100 to 250 mL) volume of Acetic

acid solution. Measure the absorbance of each solution at

405 nm using a suitable spectrophotometer (see Spectropho-

tometry and Light-Scattering h851i) against the blank B1.

The reading of the blank B2 is not more than + 0.0l absor-

bance units.

Calculation—Plot the absorbance values of the Standard

preparations and the Assay preparations against log con-

centrations of dalteparin in mg. Construct separate straight

lines of best fit using least-squares linear regression analyses

for the Standard preparations and the Assay preparations.

Determine the slope for each regression line. Calculate the

potency of Dalteparin Sodium by the formula:

P(SU / SS),

in which P is potency of dalteparin, in mg, of USP Daltepar-

in Sodium RS; and SU and SS are the slopes of the lines from

Assay preparations and Standard preparations, respec-

tively. Express the anti-factor Xa potency of Dalteparin So-

dium per mg.&2S (USP28)

BRIEFING

Desogestrel and Ethinyl Estradiol Tablets, page 823 of PF
30(3) [May–June 2004]. A correction to the calculation in the
amount dissolved is proposed in Test 1 of the Dissolution test.

(BPC: M. Marques) RTS—41560-1

Add the following:

&Desogestrel and Ethinyl Estradiol
Tablets

» Desogestrel and Ethinyl Estradiol Tablets con-

tain not less than 90.0 percent and not more than

110.0 percent of the labeled amounts of desoges-

trel (C22H30O) and ethinyl estradiol (C20H24O2).

Packaging and storage—Preserve in well-closed con-

tainers.

Labeling—When more than one Dissolution test is given,

the labeling states the Dissolution test used only if Test 1

is not used.

USP Reference standards h11i—USP Desogestrel RS.

USP Desogestrel Related Compound B RS. USP Desoges-

trel Related Compound C RS. USP Ethinyl Estradiol RS.

USP Ethinyl Estradiol Related Compound A RS.

Thin-layer chromatographic identification test h201i—

Adsorbent: octadecylsilanized chromatographic silica

gel mixture.

Test solution—Transfer a quantity of finely ground Tab-

lets, equivalent to about 2.4 mg of desogestrel, to a stop-

pered 10-mL centrifuge tube, add 4.8 mL of acetone, and

shake vigorously for 1 minute. Centrifuge for 5 minutes,

and transfer 2.7 mL of the clear supernatant into a suitable
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container, protected from light. Evaporate to dryness in a

hood using nitrogen at room temperature, and dissolve the

residue so obtained in 0.45 mL of methylene chloride. 0.25

mL of a mixture of hexanes, methanol, and isopropyl alco-

hol (90 : 15 : 5).

Standard solutions—Prepare separate solutions in methy-

lene chloride, a mixture of hexanes, methanol, and isopropyl

alcohol (90 : 15 : 5) to contain about 2 3 mg of USP Deso-

gestrel RS per mL and 0.5 0.6 mg of USP Ethinyl Estradiol

RS per mL.

Application volume: 1 10 mL.

Developing solvent system: a mixture of toluene and

ethyl acetate (80 : 20).

Procedure—Proceed as directed in the chapter. Spray the

plate with a solution of sulfuric acid in alcohol (1 in 50), and

dry at 1108 for 5 to 10 minutes. Visualize the spots under

long-wavelength UV light: ethinyl estradiol and desogestrel

exhibit RFvalues of about 0.30 and 0.58, respectively.

Test solution—Transfer 25 Tablets to a suitable container,

add 50 mL of water, and sonicate until the Tablets disinte-

grate (if necessary, remove any coating with water before

sonication). Place the sample in a separatory funnel, add

25 mL of ether, and shake well to extract the actives. Using

a glass pipet, transfer the ether layer to a clean beaker, and

evaporate to about 10 mL.

Standard solution—Dissolve a quantity of USP Desoges-

trel RS and USP Ethinyl Estradiol RS in methanol to obtain

a solution containing about 0.15 mg per mL and 0.03 mg per

mL, respectively.

Application volume: 30 mL.

Developing solvent system: a mixture of chloroform and

alcohol (96 : 4).

Procedure—Proceed as directed in the chapter, and then

air-dry. Spray the plate with a mixture of methanol and sul-

furic acid (50 : 50), place in an oven at 1058 for about 5 min-

utes, and examine the plate: meets the requirements.

Change to read:

Dissolution h711i—

TEST 1—

Medium: 0.05% sodium lauryl sulfate dodecyl sodium

sulfate sodium lauryl sulfate with an assay content of not

less than 95%; 500 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Determine the amounts of desogestrel (C22H30O) and eth-

inyl estradiol (C20H24O2) dissolved by employing the fol-

lowing method.

Diluent, Solution A, Solution B, and Mobile phase—Pro-

ceed as directed in the Assay.

Standard solution—Dissolve accurately weighed quan-

tities of USP Desogestrel RS and USP Ethinyl Estradiol

RS, and dilute quantitatively, and stepwise if necessary, with

Dissolution Medium to obtain a solution having known con-

centrations equivalent to the expected concentrations of the

solution under test. [NOTE—Avolume of acetonitrile Diluent

not exceeding 6% of the final total volume of the Standard

solutionmay be used to dissolve USP Desogestrel RS, and a

volume of a mixture of methanol and water (90 : 10) Diluent

not exceeding 4% of the final total volume of the Standard

solutionmay be used to dissolve USP Ethinyl Estradiol RS.]

Chromatographic system—Proceed as directed in the As-

say. To evaluate the system suitability requirements, use the

Standard preparation prepared as directed in the Assay.

Procedure—Separately inject equal volumes (about 200

mL) of the Standard solution and a filtered centrifuged por-

tion of the solution under test into the chromatograph, re-

cord the chromatograms, and measure the responses for
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the major peaks. Calculate the quantities of desogestrel

(C22H30O) and ethinyl estradiol (C20H24O2) dissolved by

comparison with the corresponding peak responses obtained

from the Standard solution and the solution under test.

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and 20 mM potassium phosphate buffer, pH 6.0

(50 : 50). Make adjustments if necessary (see System Suita-

bility under Chromatography h621i).

Desogestrel standard stock solution—Dissolve an ac-

curately weighed quantity of USP Desogestrel RS in meth-

anol, and dilute quantitatively, and stepwise if necessary,

with methanol to obtain a solution having a known concen-

tration of about 0.25 mg per mL.

Ethinyl estradiol standard stock solution—Dissolve an

accurately weighed quantity of USP Ethinyl Estradiol RS

in methanol, and dilute quantitatively, and stepwise if nec-

essary, with methanol to obtain a solution having a known

concentration of about 0.25 mg per mL.

Desogestrel diluted standard solution—Transfer 1.0 mL

of Desogestrel standard stock solution to a 50-mL volumet-

ric flask. Dilute with Dissolution Medium to volume, and

mix. This solution contains about 0.005 mg per mL of

USP Desogestrel RS.

Ethinyl estradiol diluted standard solution—Transfer 1.0

mL of Ethinyl estradiol standard stock solution to a 50-mL

volumetric flask. Dilute with Dissolution Medium to vol-

ume, and mix. This solution contains about 0.005 mg per

mL of USP Ethinyl Estradiol RS.

Standard solution—Dilute quantitative portions of Deso-

gestrel diluted standard solution and Ethinyl estradiol dilu-

ted standard solution with Dissolution Medium to obtain a

solution containing about 0.3 mg per mL and 0.06 mg per mL

of USP Desogestrel RS and USP Ethinyl Estradiol RS,

respectively.

Test solution—Centrifuge a portion of the dissolution

sample, and use the clear supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor (for desogestrel analysis), a spectrofluorometric detector

(for ethinyl estradiol analysis) with an excitation wave-

length of 285 nm and an emission wavelength of 310 nm;

a 4.6-mm 6 15-cm column that contains packing L11; and

a 4.6-mm 6 12.5-mm guard column that also contains

packing L11. The flow rate is about 2 mL per minute. Chro-

matograph the Standard solution, and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 0.2 for ethinyl estradiol and 1.0 for desoges-

trel, and the relative standard deviation is not more than

3.0%.

Procedure—Separately inject equal volumes (about 200

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the percentage of

C22H30O and C20H24O2 dissolved by the formula:

(0.05C)(100/K)(rU / rS),

&(0.5C)(100/K)(rU / rS),&2S (USP28)

in which C is the concentration, in mg per mL, of USP Des-

ogestrel RS or USP Ethinyl Estradiol RS in the Standard

solution; K is the labeled amount, in mg per Tablet, of

C22H30O or C20H24O2; and rU and rS are the peak responses

for desogestrel or ethinyl estradiol obtained from the Test

solution and the Standard solution, respectively.

Tolerances—Not less than 80% (Q) of each of the labeled

amounts of C22H30O and C20H24O2 is dissolved in 30 min-

utes.
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TEST 2—If the product complies with this test, the labeling

indicates that it meets USP Dissolution Test 2.

Medium: 0.3% sodium lauryl sulfate; 500 mL.

Apparatus 2: 100 rpm.

Time: 30 minutes.

Determine the amounts of desogestrel (C22H30O) and eth-

inyl estradiol (C20H24O2) dissolved by the chromatographic

method used in Test 1.

Tolerances—Not less than 80% (Q) of each of the labeled

amounts of (C22H30O) and (C20H24O2) is dissolved in 30

minutes.

Uniformity of dosage units h905i: meet the requirements

for Content Uniformity with respect to desogestrel and to

ethinyl estradiol.

Loss on drying h731i—Powder 20 40 40 Tablets, and dry

the portion at 1058 for 3 hours: it loses not more than 4.0%

of its weight.

Water, Method Ic h921i: not more than 5.4%, using 35

mg of ground Tablets heated at 1708. not more than 5.4%

using a portion of the Tablet containing about 35 mg and

a suitable evaporation technique that releases the water by

heating the specimen in a stream of dry inert gas, this gas

then being passed into the cell.

Related compounds—

Diluent, Solution A, Solution B, Mobile phase, Desoges-

trel standard stock solution, and Ethinyl estradiol standard

stock solution—Prepare as directed in the Assay.

Related compounds standard stock solution—Separately

dissolve accurately weighed quantities of USP Ethinyl Es-

tradiol Related Compound A RS, USP Desogestrel Related

Compound B RS, and USP Desogestrel Related Compound

C RS in Diluent, and dilute quantitatively, and stepwise if

necessary, with Diluent to obtain a solution having a known

concentrations of about 0.006 mg per mL, 0.00375 mg per

mL, and 0.00375 mg per mL, respectively. concentration of

about 50% relative to the expected concentration of ethinyl

estradiol and desogestrel in the Test solution.

Standard solution—Transfer 5.0 mL of Ethinyl estradiol

standard stock solution and 2.0 mL of Related compounds

standard stock solution to a 100-mL volumetric flask, add

an accurately measured volume of Desogestrel standard

stock solution to obtain a final solution having a concentra-

tion, in mg per mL, corresponding to the expected concen-

tration of desogestrel in the Test solution. Dilute with

Diluent to volume, and mix. Transfer 2.0 mL of Related

compounds standard stock solution and an accurately mea-

sured volume each of Ethinyl estradiol standard stock solu-

tion and Desogestrel standard stock solution to a 100-mL

volumetric flask to obtain a final solution having an ac-

curately known concentration in mg per mL, corresponding

approximately to the expected concentration of desogestrel

and ethinyl estradiol in the Test solution.Dilute withDiluent

to volume, and mix.

Test solution—Use the Assay preparation.

Chromatographic system—Prepare as directed in the As-

say. [NOTE—The related compounds A and C Ethinyl estra-

diol related compound A and desogestrel related compound

C are monitored using a wavelength of 230 250 nm, and all

other compounds are monitored at 210 205 nm.] Chromat-

ograph the Standard solution, and record the peak responses

as directed for Procedure: the column efficiency determined

from the ethinyl estradiol peak is not less than 2500 theoret-

ical plates; the tailing factor for the ethinyl estradiol peak is

between 0.9 and 1.5; and the relative standard deviation for

replicate injections determined from the desogestrel and eth-

inyl estradiol peaks is not more than 2.0%, and not more

than 5.0% determined from the peaks for each related com-

pound.
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Procedure—Separately inject equal volumes (about 25

200 mL) of the Standard solution and the Test solution into

the chromatograph, record the chromatograms, and measure

the peak heights areas responses for ethinyl estradiol related

compound A, desogestrel related compound B, and deso-

gestrel related compound C. disregarding the peak, if any,

with a retention time of about 12 minutes. Calculate the per-

centage of ethinyl estradiol related compound A in the por-

tion of Tablets taken by the formula:

4166.6C(ri / rS),

200(C/L)(ri / rS),

in which C is the concentration, in mg per mL, of USP Eth-

inyl Estradiol Related Compound A RS in the Standard so-

lution; L is the labeled amount, in mg, of ethinyl estradiol in

each Tablet; and ri and rS are the peak heights areas respon-

ses for ethinyl estradiol related compound A obtained from

the Test solution and the Standard solution, respectively: not

more than 0.5% 2.0% of ethinyl estradiol related compound

A is found. Calculate the percentages of desogestrel related

compound B and desogestrel related compound C in the

portion of Tablets taken by the formula:

666.6C(ri / rS),

200(C/L)(ri / rS),

in which C is the concentration, in mg per mL, of USP Des-

ogestrel Related Compound B RS or USP Desogestrel Re-

lated Compound C RS in the Standard solution; L is the

labeled amount, in mg, of desogestrel in each Tablet; and

ri and rS are the peak heights areas responses for desogestrel

related compound B or desogestrel related compound C, as

appropriate, obtained from the Test solution and the Stan-

dard solution, respectively: not more than 0.5% each

2.0% of desogestrel related compound B is found; not more

than 3.0% of desogestrel related compound C is found; and

not more than 2.0% 5.0% of total related compounds is

found.

Solution A—Prepare a mixture of acetonitrile and 20 mM

potassium phosphate buffer, pH 6.0 (50 : 50).

Solution B—Prepare a mixture of acetonitrile and 20 mM

potassium phosphate buffer, pH 6.0 (80 : 20).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Diluent—Prepare a mixture of acetonitrile and water

(50 : 50).

Desogestrel standard stock solution—Dissolve an ac-

curately weighed quantity of USP Desogestrel RS in meth-

anol, and dilute quantitatively, and stepwise if necessary,

with methanol to obtain a solution having a known concen-

tration of about 0.3 mg per mL.

Ethinyl estradiol standard stock solution—Dissolve an

accurately weighed quantity of USP Ethinyl Estradiol RS

in methanol, and dilute quantitatively, and stepwise if nec-

essary, with methanol to obtain a solution having a known

concentration of about 0.3 mg per mL.

Standard solution—Dilute quantitative portions of Deso-

gestrel standard stock solution and Ethinyl estradiol stan-

dard stock solution with Diluent to obtain a solution

containing about 0.6 mg per mL and 0.12 mg per mL of

USP Desogestrel RS and USP Ethinyl Estradiol RS, respec-

tively.

Pharmacopeial Forum
1608 IN-PROCESS REVISION Vol. 30(5) [Sept.–Oct. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Test solution 1—Transfer 20 Tablets to a 200-mL volu-

metric flask. Add about 120 mL of Diluent, and shake for

about 30 minutes. Dilute with Diluent to volume, and

mix. Centrifuge a portion of the dissolution sample, and

use the clear supernatant.

Test solution 2—Dilute a portion of Test solution 1 with

Diluent to obtain a solution containing about 0.6 mg per

mL of ethinyl estradiol.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a programmable

variable wavelength UV detector and a spectrofluorometric

detector with an excitation wavelength of 285 nm and an

emission wavelength of 310 nm; a 4.6-mm 6 15-cm col-

umn that contains packing L11; and a 4.6-mm 6 12.5-

mm guard column that also contains packing L11. The chro-

matograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

UV Detector

(nm)

Flow Rate

(mL/min.)

0 100 0 equilibration 210 2

0–4 100 0 isocratic 210 2

4–10 100 0 isocratic 244 2

10–20 100 0 isocratic 210 2

20–25 0 100 linear gradient 210 2.5

25–30 0 100 isocratic 210 3

30–32 100 0 linear gradient 210 2

32–35 100 0 re-equilibration 210 2

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the relative retention

times are 0.18 for ethinyl estradiol and 1.0 for desogestrel;

the resolution, R, between ethinyl estradiol and desogestrel

is not less than 2.0; the tailing factor is not more than 2.0 for

ethinyl estradiol and desogestrel; and the relative standard

deviation for replicate injections is not more than 2.0%.

Procedure—Inject a volume (about 200 mL) of Test solu-

tion 2 into the chromatograph, record the chromatograms,

and measure the peak heights for the major peaks obtained

within 20 minutes. Calculate the percentage of 17b-ethinyl

estradiol in the portion of Tablets taken by the formula:

100(rU / rS),

in which rU is the height of any peak at a relative retention

time of 0.20; and rS is the peak height of ethinyl estradiol

obtained with the spectrofluorometric detector. Inject a vol-

ume (about 200 mL) of Test solution 1 into the chromato-

graph, record the chromatograms, and measure the peak

heights for the major peaks obtained within 20 minutes. Cal-

culate the percentage of estrone in the portion of Tablets tak-

en by the formula:

100(rU / rS) – E,

in which rU is the height of any peak at a relative retention

time of 0.20; rS is the peak height of ethinyl estradiol ob-

tained with the UV detector at 210 nm; and E is the percent-
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age of 17b-ethinyl estradiol obtained in the Tablets. Calcu-

late the percentage of 3-ketodesogestrel in the portion of

Tablets taken by the formula:

100(1/F)(rU / rS),

in which rU is the height of any peak at a relative retention

time of 0.32 obtained with the UV detector at 244 nm; rS is

the peak height of desogestrel obtained with the UV detector

at 210 nm; and F is the relative response factor, equal to 4.1.

Calculate the percentage of any other impurity taken by the

formula:

100(ri / rS),

in which ri is the height of any peak other than those men-

tioned above; and rS is the peak height of ethinyl estradiol

obtained with the UV detector. Any peak below 0.1% is not

considered. Not more than 0.5% of ethinyl estradiol impu-

rities is found; not more than 0.5% of desogestrel impurities

is found; and not more than 2.0% of total impurities is

found.

Assay—

Diluent—Prepare a mixture of acetonitrile methanol and

water (4 : 1). (60 : 40).

Solution A—Use acetonitrile.

Solution B—Prepare a filtered and degassed mixture of

acetonitrile and water (1 : 1).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Desogestrel standard stock solution—Dissolve an ac-

curately weighed quantity of USP Desogestrel RS in Dilu-

ent methanol to obtain a solution having a known

concentration of about 0.25 0.35 mg per mL.

Ethinyl estradiol standard stock solution—Dissolve an

accurately weighed quantity of USP Ethinyl Estradiol RS

in Diluent methanol to obtain a solution having a known

concentration of about 0.25 0.21 mg per mL.

Standard preparation—Transfer 5.0 mL of Ethinyl estra-

diol standard stock solution to a 100-mL volumetric flask,

and add an accurately measured volume of Desogestrel

standard stock solution to obtain a solution having a known

concentration, in mg per mL, corresponding to the expected

concentration of desogestrel in the Assay preparation. Di-

lute with Diluent to volume, and mix. Transfer an accurately

measured volume each of Ethinyl estradiol standard stock

solution and Desogestrel standard stock solution to a 100-

mL volumetric flask to obtain a final solution having an ac-

curately known concentration in mg per mL, corresponding

approximately to the expected concentration of desogestrel

and ethinyl estradiol in the Assay preparation. Dilute with

Diluent to volume, and mix.

Assay preparation—Transfer 10 14 10 Tablets to a 30-mL

50 mL stoppered centrifuge tube, add 20.0 30 mL of Dilu-

ent, and sonicate for 25 minutes with intermittent mixing on

a vortex mixer, until all Tablets have broken apart. Extract

for 30 minutes on a benchtop shaker. Centrifuge, and use the

clear supernatant. [NOTE—Retain a portion of this solution to

use as the Test solution in the test for Related compounds.]

Chromatographic system (see Chromatography h621i—

The liquid chromatograph is equipped with either a pro-

grammable variable wavelength detector or two separate de-

tectors capable of monitoring at 210 205 nm and at 230 250

230 nm and a 4.6-mm6 15-cm 25-cm column that contains

stable-bonded 5-mm packing L1. The flow rate is about 2 1.5

mL per minute, and the column temperature is maintained at

408. The chromatograph is programmed as follows.
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Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–4.5 0 100 isocratic

0–12.0

4.5–4.6 0?100 100?0 linear gradient

12.0–12.1

4.6–10.7 100 0 isocratic

12.1–25.0

10.7–10.8 100?0 0?100 linear gradient

25.0–25.1

25.1–30.0 0 100 isocratic

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the column effi-

ciency determined from the ethinyl estradiol peak is not less

than 2500 theoretical plates; the tailing factor for the ethinyl

estradiol peak is between 0.9 and 1.5; and the relative stan-

dard deviation for replicate injections is not more than 2.0%

1.5%, determined from the desogestrel and ethinyl estradiol

peaks.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the peak areas at 210 205 nm. Separately calculate

the amounts, in mg, of desogestrel (C22H30O) and ethinyl es-

tradiol (C20H24O2) in the portion of Tablets taken by the for-

mula:

(LCS /CU)(rU / rS),

in which L is the labeled quantity, in mg, of the relevant ana-

lyte in each Tablet; CS is the concentration, in mg per mL, of

the appropriate USP Reference Standard in the Standard

preparation; CU is the concentration, in mg per mL, of the

corresponding analyte in the Assay preparation, based on

the labeled quantity per Tablet and the extent of dilution;

and rU and rS are the peak responses areas obtained from

the Assay preparation and the Standard preparation,

respectively.

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and 20 mM potassium phosphate buffer, pH 6.0

(50 : 50). Make adjustments if necessary (see System Suita-

bility under Chromatography h621i).

Diluent—Prepare a mixture of acetonitrile and water

(50 : 50).

Desogestrel standard stock solution—Dissolve an ac-

curately weighed quantity of USP Desogestrel RS in meth-

anol, and dilute quantitatively, and stepwise if necessary,

with methanol to obtain a solution having a known concen-

tration of about 0.3 mg per mL.

Ethinyl estradiol standard stock solution—Dissolve an

accurately weighed quantity of USP Ethinyl Estradiol RS

in methanol, and dilute quantitatively, and stepwise if nec-

essary, with methanol to obtain a solution having a known

concentration of about 0.3 mg per mL.

Standard preparation—Dilute appropriate aliquots of

Desogestrel standard stock solution and Ethinyl estradiol

standard stock solution with Diluent to obtain a solution

having a known concentration of about 0.6 mg per mL and

0.12 mg per mL of USP Desogestrel RS and USP Ethinyl

Estradiol RS, respectively.

Assay preparation—Transfer 20 Tablets into a 200-mL

volumetric flask. Add about 120 mL of Diluent, and shake

for about 30 minutes. Dilute with Diluent to volume, and

mix. Centrifuge a portion of the sample, and transfer an ac-

curately measured volume to a 50-mL volumetric flask to

obtain a final concentration of about 0.6 mg per mL of des-

ogestrel. Dilute with Diluent to volume, and mix.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor (for desogestrel analysis), a spectrofluorometric detector

(for ethinyl estradiol analysis) with an excitation wave-

length of 285 nm and an emission wavelength of 310 nm;

a 4.6-mm 6 15-cm column that contains packing L11; and

a 4.6-mm 6 12.5-mm guard column that also contains

packing L11. The flow rate is about 2 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.2 for ethinyl estradiol and 1.0 for desoges-

trel; the tailing factor for both analytes is not more than 2.0;

and the relative standard deviation is not more than 2.0%.

Procedure—Separately inject equal volumes (about 200

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of desogestrel (C22H30O) and ethinyl estra-

diol (C20H24O2) in the portion of Tablets taken by the formu-

la:

(500C/V)(rU / rS),

in which C is the concentration, in mg per mL, of USP Des-

ogestrel RS or USP Ethinyl Estradiol RS in the Standard

preparation; V is the volume of the aliquot of solution taken

for the Assay preparation; and rU and rS are the peak respon-

ses for desogestrel or ethinyl estradiol obtained from the As-

say preparat ion and the Standard preparat ion ,

respectively.&1S (USP28)

BRIEFING

Dextroamphetamine Sulfate Elixir, USP 27 page 577. It is
proposed to delete this monograph from the USP because there
is no marketed product for this dosage form.

(PA3: S. Salado) RTS—41478-1

Delete the following:

&Dextroamphetamine Sulfate Elixir
(Current title—not to change until June 1, 2005)
Monograph title change—to become official June 1, 2005
See Dextroamphetamine Sulfate Oral Solution

» Dextroamphetamine Sulfate Elixir contains, in each
100 mL, not less than 90.0 mg and not more than 110.0
mg of (C9H13N)2 �H2SO4.

Packaging and storage—Preserve in tight, light-resistant con-
tainers.

USP Reference standards h11i—USP Dextroamphetamine Sul-
fate RS.

Identification—Transfer 25 mL of Elixir to a 250-mL separator,
add 25 mL of water and 5 mL of 2.5N sodium hydroxide, mix,
and extract with 60 mL of ether. Wash the ether extract with two
5-mL portions of 0.25N sodium hydroxide, and discard the wash-
ings. Filter the ether extract through a pledget of cotton, previously
saturated with ether, into a 100-mL beaker, and evaporate on a
steam bath in a current of air to about 1 mL. Dissolve the residue
in 3 mL of alcohol, and transfer to a glass-stoppered, 125-mL con-
ical flask containing 25 mL of water. Rinse the beaker with 3 mL of
alcohol, and transfer to the flask. Cool to about 158, add 3 mL of
1N sodium hydroxide, then add 1 mL of a mixture of 1 volume of
benzoyl chloride and 2 volumes of anhydrous ethyl ether, and
shake for 2 minutes. Filter the precipitate, wash with about 15
mL of cold water, and recrystallize twice from diluted alcohol:
the benzoyl derivative of dextroamphetamine so obtained, after be-
ing dried at 1058 for 1 hour, melts between 1548 and 1608.

Alcohol content h611i: between 9.0% and 11.0% of C2H5OH.

Isomeric purity—Transfer 150 mL of Elixir to a 500-mL separa-
tor, add 15 mL of 2.5N sodium hydroxide, and extract with one 60-
mL and two 40-mL portions of ether. Wash the combined ether ex-
tracts with two 10-mL portions of 0.25N sodium hydroxide. Wash
the aqueous alkaline extracts with 20 mL of ether, adding the ether
washing to the combined ether extracts. Filter the ether extracts
through a pledget of cotton, previously saturated with ether, into
a 250-mL beaker, rinse the cotton with a small amount of ether,
and evaporate on a steam bath in a current of air to about 2 mL.
Dissolve the residue in 20 mL of chloroform, and transfer to a
separator containing 35 mL of 0.1N sulfuric acid. Complete the
transfer with two additional 20-mL portions of chloroform. Shake
the separator vigorously for 1 minute, allow the layers to separate,
and discard the chloroform. Add to the liquid in the separator 2.5 g
of sodium bicarbonate, preventing it from coming in contact with
the mouth of the separator, and swirl until most of the bicarbonate
has dissolved. By means of a 1-mL syringe, rapidly inject 1.0 mL
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of acetic anhydride directly into the contents of the separator. Im-
mediately insert the stopper in the separator, and shake vigorously
until the evolution of carbon dioxide has ceased, releasing the pres-
sure as necessary through the stopcock. Allow to stand for 5 min-
utes, and extract the solution with 50 mL of chloroform, shaking
vigorously for 1 minute. Filter the chloroform extract through a
pledget of filter cotton into a 100-mL beaker, rinse the cotton with
a small amount of chloroform, and evaporate on a steam bath in a
current of air or nitrogen to dryness. Heat and triturate the residue
until the odor of chloroform is no longer perceptible. Allow the
residue to cool, inducing it to crystallize. Reduce the crystals to
a fine powder, heat at 808 for 30 minutes, and cool: the specific
rotation of the acetylamphetamine so obtained, determined in a so-
lution in chloroform containing 20 mg per mL, a 200-mm semimi-
cro polarimeter tube being used, is between –37.58 and –44.08.

Assay—

Chromatographic column—Proceed as directed for Column
Partition Chromatography under Chromatography h621i, packing
a chromatographic tube with a mixture of 2 g of Solid Support and
1 mL of 0.06N hydrochloric acid.
Standard preparation—Dissolve an accurately weighed quantity

of USP Dextroamphetamine Sulfate RS in 1.8N sulfuric acid (pre-
viously saturated with chloroform), and dilute quantitatively and
stepwise with the same solvent to obtain a solution having a known
concentration of about 0.5 mg per mL.
Assay preparation—Pipet 5 mL of Elixir into a 100-mL beaker,

add 1 drop of 3N hydrochloric acid, and swirl to mix. Add 6 g of
purified siliceous earth, and mix with a glass rod until a fluffy mix-
ture is obtained.
Procedure—Transfer the Assay preparation to the Chromato-

graphic column, and complete the preparation of the column. Wash
the prepared column with 100 mL of chloroform that previously
has been saturated with water, and discard the washing. Arrange
to collect the eluate in a separator containing 10.0 mL of 1.8 N sul-
furic acid that previously has been saturated with chloroform. Pass
through the column 60 mL of a freshly prepared ammoniacal chlo-
roform solution, made by shaking 50 volumes of chloroform with 1
volume of ammonium hydroxide for 1 to 2 minutes and discarding
the aqueous phase. Complete the elution with 60 mL of chloroform
(previously saturated with water). Shake the separator vigorously
for 1 minute, allow the layers to separate, and discard the chloro-
form. Concomitantly determine the absorbances of the Standard
preparation and the Assay preparation in 1-cm cells at 280 nm
and at the maximum at about 257 nm, with a suitable spectropho-
tometer, using 1.8N sulfuric acid (previously saturated with chlo-
roform) as the blank. Calculate the quantity, in mg, of
(C9H13N)2 �H2SO4 in the portion of Elixir taken by the formula:

10C(A257– A280)U / (A257– A280)S,

in which C is the concentration, in mg per mL, of USP Dextroam-
phetamine Sulfate RS in the Standard preparation; and the paren-
thetic expressions are the differences in the absorbances of the two
solutions at the wavelengths indicated by the subscripts, for the As-
say preparation (U) and the Standard preparation (S), respective-
ly.&2S (USP28)

BRIEFING

Dextroamphetamine Sulfate Oral Solution, USP 27 page 578.
See briefing under Dextroamphetamine Sulfate Elixir.

(PA3: S. Salado) RTS—41478-1

Delete the following:

&Dextroamphetamine Sulfate Oral
Solution
(Monograph under this new title—to become official June 1,
2005)
(Current monograph title is Dextroamphetamine Sulfate Elixir)

» Dextroamphetamine Sulfate Oral Solution contains,
in each 100 mL, not less than 90.0 mg and not more
than 110.0 mg of dextroamphetamine sulfate
[(C9H13N)2 �H2SO4].

Packaging and storage—Preserve in tight, light-resistant con-
tainers.

USP Reference standards h11i—USP Dextroamphetamine Sul-
fate RS.

Identification—Transfer 25 mL of Oral Solution to a 250-mL
separator, add 25 mL of water and 5 mL of 2.5N sodium hydrox-
ide, mix, and extract with 60 mL of ether. Wash the ether extract
with two 5-mL portions of 0.25N sodium hydroxide, and discard
the washings. Filter the ether extract through a pledget of cotton,
previously saturated with ether, into a 100-mL beaker, and evapo-
rate on a steam bath in a current of air to about 1 mL. Dissolve the
residue in 3 mL of alcohol, and transfer to a glass-stoppered, 125-
mL conical flask containing 25 mL of water. Rinse the beaker with
3 mL of alcohol, and transfer to the flask. Cool to about 158, add 3
mL of 1N sodium hydroxide, then add 1 mL of a mixture of 1 vol-
ume of benzoyl chloride and 2 volumes of anhydrous ethyl ether,
and shake for 2 minutes. Filter the precipitate, wash with about 15
mL of cold water, and recrystallize twice from diluted alcohol: the
benzoyl derivative of dextroamphetamine so obtained, after being
dried at 1058 for 1 hour, melts between 1548 and 1608.

Alcohol content h611i: between 9.0% and 11.0% of C2H5OH.

Isomeric purity—Transfer 150 mL of Oral Solution to a 500-mL
separator, add 15 mL of 2.5N sodium hydroxide, and extract with
one 60-mL and two 40-mL portions of ether. Wash the combined
ether extracts with two 10-mL portions of 0.25N sodium hydrox-
ide. Wash the aqueous alkaline extracts with 20 mL of ether, add-
ing the ether washing to the combined ether extracts. Filter the
ether extracts through a pledget of cotton, previously saturated
with ether, into a 250-mL beaker, rinse the cotton with a small a-
mount of ether, and evaporate on a steam bath in a current of air to
about 2 mL. Dissolve the residue in 20 mL of chloroform, and
transfer to a separator containing 35 mL of 0.1 N sulfuric acid.
Complete the transfer with two additional 20-mL portions of chlo-
roform. Shake the separator vigorously for 1 minute, allow the lay-
ers to separate, and discard the chloroform. Add to the liquid in the
separator 2.5 g of sodium bicarbonate, preventing it from coming

Pharmacopeial Forum
Vol. 30(5) [Sept.–Oct. 2004] IN-PROCESS REVISION 1613

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



in contact with the mouth of the separator, and swirl until most of
the bicarbonate has dissolved. By means of a 1-mL syringe, rapidly
inject 1.0 mL of acetic anhydride directly into the contents of the
separator. Immediately insert the stopper in the separator, and
shake vigorously until the evolution of carbon dioxide has ceased,
releasing the pressure as necessary through the stopcock. Allow to
stand for 5 minutes, and extract the solution with 50 mL of chlo-
roform, shaking vigorously for 1 minute. Pass the chloroform ex-
tract through a pledget of filter cotton into a 100-mL beaker, rinse
the cotton with a small amount of chloroform, and evaporate on a
steam bath in a current of air or nitrogen to dryness. Heat and trit-
urate the residue until the odor of chloroform is no longer percep-
tible. Allow the residue to cool, inducing it to crystallize. Reduce
the crystals to a fine powder, heat at 808 for 30 minutes, and cool:
the specific rotation of the acetylamphetamine so obtained, deter-
mined in a solution in chloroform containing 20 mg per mL, a 200-
mm semimicro polarimeter tube being used, is between –37.58 and
–44.08.

Assay—

Chromatographic column—Proceed as directed for Column
Partition Chromatography under Chromatography h621i, packing
a chromatographic tube with a mixture of 2 g of Solid Support and
1 mL of 0.06N hydrochloric acid.
Standard preparation—Dissolve an accurately weighed quantity

of USP Dextroamphetamine Sulfate RS in 1.8N sulfuric acid (pre-
viously saturated with chloroform), and dilute quantitatively and
stepwise with the same solvent to obtain a solution having a known
concentration of about 0.5 mg per mL.
Assay preparation—Pipet 5 mL of Oral Solution into a 100-mL

beaker, add 1 drop of 3N hydrochloric acid, and swirl to mix. Add
6 g of purified siliceous earth, and mix with a glass rod until a fluffy
mixture is obtained.
Procedure—Transfer the Assay preparation to the Chromato-

graphic column, and complete the preparation of the column. Wash
the prepared column with 100 mL of chloroform that previously
has been saturated with water, and discard the washing. Arrange
to collect the eluate in a separator containing 10.0 mL of 1.8N sul-
furic acid that previously has been saturated with chloroform. Pass
through the column 60 mL of a freshly prepared ammoniacal chlo-
roform solution, made by shaking 50 volumes of chloroform with 1
volume of ammonium hydroxide for 1 to 2 minutes and discarding
the aqueous phase. Complete the elution with 60 mL of chloroform
(previously saturated with water). Shake the separator vigorously
for 1 minute, allow the layers to separate, and discard the chloro-
form. Concomitantly determine the absorbances of the Standard
preparation and the Assay preparation in 1-cm cells at 280 nm
and at the maximum at about 257 nm, with a suitable spectropho-
tometer, using 1.8N sulfuric acid (previously saturated with chlo-
roform) as the blank. Calculate the quantity, in mg, of
dextroamphetamine sulfate [(C9H13N)2 �H2SO4] in the portion of O-
ral Solution taken by the formula:

10C(A257– A280)U / (A257– A280)S,

in which C is the concentration, in mg per mL, of USP Dextroam-
phetamine Sulfate RS in the Standard preparation; and the paren-
thetic expressions are the differences in the absorbances of the two
solutions at the wavelengths indicated by the subscripts, for the As-
say preparation (U) and the Standard preparation (S),respectively.

(Official June 1, 2005)&2S (USP28)

BRIEFING

Dextrose Injection, USP 27 page 582—See briefing under Al-
cohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-3

Change to read:

Assay—Transfer an accurately measured volume of Injection, con-
taining 2 to 5 g of dextrose, to a 100-mL volumetric flask. Add 0.2
mL of 6N ammonium hydroxide, dilute with water to volume, and
mix. Determine the angular rotation in a suitable polarimeter tube
at 258 (see Optical Rotation h781i). The observed rotation, in de-
grees, multiplied by 1.0425A, in which A is the ratio 200 divided
by the length, in mm, of the polarimeter tube employed, represents
the weight, in g, of C6H12O6 �H2O in the volume of Injection taken.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Dextrose and Sodium Chloride Injection, USP 27 page 582—
See briefing under Alcohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-2
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Change to read:

Assay for dextrose—Transfer an accurately measured volume of
Injection, containing from 2 to 5 g of dextrose, to a 100-mL volu-
metric flask. Add 0.2 mL of 6N ammonium hydroxide, dilute with
water to volume, and mix. Determine the angular rotation in a suit-
able polarimeter tube at 258 (see Optical Rotation h781i). The ob-
served rotation, in degrees, multiplied by 1.0425A, in which A is
the ratio 200 divided by the length, in mm, of the polarimeter tube
employed, represents the weight, in g, of C6H12O6 �H2O in the vol-
ume of Injection taken.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Dobutamine in Dextrose Injection, USP 27 page 652—See
briefing under Alcohol in Dextrose Injection.

(PA5: A. Wilk) RTS—41401-18

Change to read:

Assay for dextrose—Determine the angular rotation of Injection
at 258 (see Angular Rotation under Optical Rotationh781i). Cal-
culate the quantity, in mg, of C6H12O6 �H2O in each mL of the In-
jection taken by the formula:

1000a/l(47.96),

in which a is the observed rotation in degrees; l is the length, in dm,
of the polarimeter tube; and 47.96 is the specific rotation of dex-
trose monohydrate.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Dopamine Hydrochloride and Dextrose Injection, USP 27
page 661—See briefing under Alcohol in Dextrose Injection.

(PA5: A. Wilk) RTS—41401-19

Change to read:

Assay for dextrose—Transfer an accurately measured volume of
Injection, containing 2 to 5 g of dextrose, to a 100-mL volumetric
flask. Add 0.2 mL of 6N ammonium hydroxide, dilute with water
to volume, and mix. Determine the angular rotation in a suitable
polarimeter tube at 258 (see Optical Rotation h781i). The observed
rotation, in degrees, multiplied by 1.0425A, in which A is the ratio
200 divided by the length, in mm, of the polarimeter tube em-
ployed, represents the weight, in g, of C6H12O6 �H2O in the volume
of Injection taken.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,
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in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Multiple Electrolytes and Dextrose Injection Type 1, USP 27
page 690 and page 838 of PF 30(3) [May–June 2004]—See brief-
ing under Alcohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-5

Change to read:

» Multiple Electrolytes and Dextrose Injection Type 1
is a sterile solution of Dextrose and suitable salts in
Water for Injection to provide sodium, potassium,
magnesium, and chloride ions. In addition, the salts
may

&

&1S (USP28)

provide ions of acetate, or acetate and gluconate, or ac-
etate and phosphate, or phosphate and lactate, or phos-
phate and sulfate. It contains not less than 90.0 percent
and not more than 110.0 percent of the labeled
amounts of sodium (Na), potassium (K), magnesium
(Mg), acetate (C2H3O2), gluconate (C6H11O7), phos-
phate (PO4), lactate (C3H5O3), and sulfate (SO4), not
less than 90.0 percent and not more than 120.0 percent
of the labeled amount of chloride (Cl), and not less
than 90.0 percent and not more than 105.0 percent of
the labeled amount of dextrose (C6H12O6 �H2O). It may
contain Hydrochloric Acid or Sodium Hydroxide used
to adjust the pH. It contains no antimicrobial agents.

Change to read:

Assay for dextrose—Transfer an accurately measured volume of
Injection, containing 2 to 5 g of dextrose, to a 100-mL volumetric
flask. Add 0.2 mL of 6N ammonium hydroxide, dilute with water
to volume, and mix. Determine the angular rotation in a polarim-
eter tube at 258 (see Optical Rotation h781i). The observed rota-
tion, in degrees, multiplied by 1.0425A, in which A is the ratio 200

divided by the length, in mm, of the polarimeter tube employed,
represents the weight , in g, of dextrose monohydrate
(C6H12O6 �H2O) in the volume of Injection taken.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Etidronate Disodium, USP 27 page 769; Etidronate Disodi-
um Tablets, USP 27 page 770. It is proposed to replace the current
titration procedure in the test for Limit of phosphite with a high
performance ion chromatography method that provides an upgrade
in technology, with an increase in sensitivity, selectivity, and accu-
racy as compared with the current USP method. This liquid chro-
matographic procedure is based on analyses performed with the
Dionex IonPac AS11 brand of L46 column and Dionex IonPac
AG11 brand of Lxx guard column. The typical retention times
for the phosphite and phosphate peaks are about 4 and 6 minutes,
respectively.

It is also proposed to replace the current titration Assay with a
new high performance ion chromatography method that eliminates
the use of radioactive thorium nitrate and provides an upgrade in
technology. The liquid chromatographic procedure in the Assay is
based on analyses performed with Waters IC-Pak Anion HC brand
of L23 column. The typical retention time for etidronate peak is
about 3 minutes.

(PA4: E. Gonikberg) RTS—40992-1
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Change to read:

USP Reference standards h11i—USP Etidronate Disodium RS.

&USP Etidronate Disodium Related Compound A

RS.&2S (USP28)

USP Etidronic Acid Monohydrate RS.

Change to read:

Limit of phosphite—

Buffer solution—Dissolve 6.9 g of monobasic sodium phosphate
in 500 mL of water, add 400 mL of 0.1N sodium hydroxide, and
mix.
Test preparation—Transfer about 3.5 g of Etidronate Disodium,

accurately weighed, to a glass-stoppered, 250-mL conical flask,
and dissolve in 70 mL of water.
Procedure—Add 20 mL of Buffer solution to the Test prepara-

tion, and adjust with sodium hydroxide solution (25 in 100), using
a pH meter, to a pH of 7.3+ 0.2. Add 20 mL of iodine TS in di-
vided portions, with mixing, and insert the stopper securely in the
flask. [NOTE—If more than half of the iodine TS is absorbed (decol-
orized) by the portion of Etidronate Disodium taken, discard the
mixture, and use a Test preparation containing a smaller quantity
of Etidronate Disodium.] Allow to stand for 3 hours protected from
light, and adjust with 6N acetic acid to a pH of 4.5+ 0.2. Titrate
with 0.1N sodium thiosulfate VS. When the iodine color becomes
pale, add 2 mL of starch TS, and continue the titration until the blue
color is discharged. Perform a blank determination (see Titrimetry
h541i), and make any necessary correction. Calculate the percent-
age of phosphite in the portion of Etidronate Disodium taken by the
formula:

0.520V /W,

in which V is the volume, in mL, of titrant consumed, and W is the
weight, in g, of Etidronate Disodium taken: not more than 1.0% is
found.

&Solution A—Prepare an aqueous solution containing

0.65 mg per mL of anhydrous sodium carbonate and 0.40

mg per mL of sodium bicarbonate.

Solution B—Prepare an aqueous solution containing 4.68

mg per mL of anhydrous sodium carbonate and 2.89 mg per

mL of sodium bicarbonate.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Standard solution—Dissolve suitable quantities of USP

Etidronate Disodium Related Compound A RS and dibasic

sodium phosphate in Solution A to obtain a solution having

a known concentration of 0.027 mg of sodium phosphite di-

basic pentahydrate and 0.015 mg of dibasic sodium phos-

phate in each mL. [NOTE—Etidronate Disodium Related

compound A is sodium phosphite dibasic pentahydrate.]

Suppressor regenerant solution—Use 12.5 mM sulfuric

acid.

Test solution—Transfer approximately 50 mg of Etidro-

nate Disodium, accurately weighed, to a suitable flask. Dis-

solve in 10.0 mL of Solution A.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a conductivity

detector, a 4-mm 6 25-cm column and a 4-mm 6 50-

mm guard column that contain packing L46 and a 4-mm an-

ion self-regenerating suppressor. The flow rate is about 1.0

mL per minute for theMobile phase and 3 to 5 mL per min-

ute for the Suppressor regenerant solution. The chromato-

graph is programmed as follows:

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–6.0 100 0 isocratic

6.0–6.1 100?0 0?100 linear gradient

6.1–8.0 0 100 isocratic

8.0–8.1 0 ?100 100?0 linear gradient

8.1–15 100 0 isocratic

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the elution order is

phosphite, followed by phosphate; the resolution, R, be-

tween the peaks due to phosphite and those due to phos-

phate is not less than 2.5; and the relative standard

deviation for replicate injections is not more than 10% for

each peak.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the
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responses for the phosphite peaks. Calculate the percentage

of phosphite, determined as monobasic sodium phosphite,

in the portion of Etidronate Disodium taken by the formula:

1000(103.98/216.06)(C/W)(rU / rS),

in which 103.98 and 216.06 are the molecular weights of

sodium phosphite monobasic pentahydrate and sodium

phosphite dibasic pentahydrate, respectively; C is the con-

centration, in mg per mL, of USP Etidronate Disodium Re-

lated Compound A RS in the Standard solution; W is the

weight, in mg, of the Etidronate Disodium taken to prepare

the Test solution; and rU and rS are the phosphite peak re-

sponses obtained from the Test solution and the Standard

solution, respectively: not more than 1.0 % of phosphite, de-

termined as monobasic sodium phosphite, is found.&2S (USP28)

Change to read:

Assay—
Titrant—Transfer 6.9 g of thorium nitrate, accurately weighed,

to a 1000-mL beaker, and dissolve in 25 mL of 1N nitric acid. Dis-
solve 4.7 g of (1,2-cyclohexylenedinitrilo)tetraacetic acid in 41 mL
of 1N sodium hydroxide, and transfer to the 1000-mL beaker. Add
about 600 mL of water, and adjust with methenamine to a pH of
between 5.0 and 5.5. Transfer to a 1000-mL volumetric flask, di-
lute with water to volume, and mix. Allow to stand for 1 week be-
fore use. This solut ion is about 0.0125 M in thorium-
cyclohexylenedinitrilotetraacetic acid complex. Each mL is equiv-
alent to approximately 1.5 mg of C2H6Na2O7P2.
Standard preparation—Transfer 180 mg of USP Etidronic Acid

Monohydrate RS to a 100-mL volumetric flask, dissolve in 50 mL
of water, add 16 mL of 0.1N sodium hydroxide, dilute with water
to volume, and mix.
Assay preparation—Transfer about 400 mg of Etidronate Diso-

dium, accurately weighed, to a 200-mL volumetric flask, dissolve
in 100 mL of water, dilute with water to volume, and mix.
Procedure—Pipet 15 mL each of the Standard preparation and

the Assay preparation into separate 100-mL beakers. To each bea-
ker add 20 mL of water, 1 mL of a 0.1% solution of xylenol orange,
and 2 mL of methenamine solution (20 in 100), and mix. Adjust
with 0.1N nitric acid to a pH of 6.50+ 0.05. Concomitantly titrate
the resulting solutions to a reddish violet endpoint. Calculate the
quantity, in mg, of C2H6Na2O7P2 in the portion of Etidronate Diso-
dium taken by the formula:

2(249.99 / 224.05)WS(VU /VS),

in which 249.99 and 224.05 are the molecular weights of etidro-
nate disodium and etidronic acid monohydrate, respectively, WS

is the weight, in mg, of USP Etidronic Acid Monohydrate RS tak-
en, and VU and VS are the volumes, in mL, of Titrant consumed by
the Assay preparation and the Standard preparation, respectively.

&Mobile phase—Prepare a 35 mM to 40 mM ammonium

nitrate solution in water, and adjust with dilute ammonium

hydroxide to a pH of 7.0.

Standard preparation—Dissolve an accurately weighed

quantity of USP Etidronic Acid Monohydrate RS in a mix-

ture of 1 mL of 1N sodium hydroxide solution and 150 mL

of Mobile phase, to obtain a solution having a known con-

centration of between 0.73 and 0.75 mg of etidronic acid

monohydrate per mL.

Assay preparation—Transfer between 42.0 and 43.0 mg

of Etidronate Disodium, accurately weighed, to a 50-mL

volumetric flask, and dissolve in and dilute with Mobile

phase to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a refractive in-

dex detector and a 4.6- 6 150-mm column that contains

packing L23. The column and the detector temperature are

maintained at 328. The flow rate is about 1.5 mL per minute.

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than 1.5%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

percentage of C2H6Na2O7P2 in the portion of Etidronate Di-

sodium taken by the formula:

100(250.00/224.05)(CS /CU)(rU / rS),

in which 250.00 and 224.05 are the molecular weights of

etidronate disodium and etidronic acid monohydrate,

respectively; CS is the concentration, in mg per mL, of

USP Etidronic Acid Monohydrate RS in the Standard prep-

aration; CU is the concentration, in mg per mL, of Etidronate

Pharmacopeial Forum
1618 IN-PROCESS REVISION Vol. 30(5) [Sept.–Oct. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Disodium in the Assay preparation; and rU and rS are the

peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&2S (USP28)

BRIEFING

Etidronate Disodium Tablets, USP 27 page 770. See briefing
under Etidronate Disodium. The liquid chromatographic procedure
in the Dissolution test and in the Assay is based on analyses per-
formed with Waters IC-Pak Anion HC brand of L23 column. The
typical retention time for etidronate peak is about 3 minutes.

(PA4: E. Gonikberg) RTS—40992-2; 40992-3

Change to read:

Dissolution h711i—
Medium: water; 900 mL.
Apparatus 1: 100 rpm.
Time: 30 minutes.
Procedure—Determine the amount of C2H6Na2O7P2 dissolved,

employing the procedure set forth in the Assay making any neces-
sary volumetric adjustments.

&Determine the amount of C2H6Na2O7P2 dissolved by em-

ploying the following method.

Mobile phase and Chromatographic system—Proceed as

directed in the Assay for Etidronate Disodium.

Standard solution—

FOR PRODUCTS LABELED TO CONTAIN 200MG OF ETIDRO-

NATEDISODIUM—Transfer approximately 20 mg of USP Eti-

dronic Acid Monohydrate RS to a 100-mL volumetric flask,

dissolve in 50 mL of water, add 2.0 mL of 0.1N sodium hy-

droxide, dilute with water to volume, and mix.

FOR PRODUCTS LABELED TO CONTAIN 400MG OF ETIDRO-

NATEDISODIUM—Transfer approximately 20 mg of USP Eti-

dronic Acid Monohydrate RS to a 50-mL volumetric flask,

dissolve in 25 mL of water, add 2.0 mL of 0.1N sodium hy-

droxide, dilute with water to volume, and mix.

Test solution—Transfer a portion of the solution under test

to an HPLC vial.

Procedure—Separately inject equal volumes (about 100

mL for products labeled to contain 200 mg of Etidronate Di-

sodium, and about 50 mL for products labeled to contain 400

mg of Etidronate Disodium) of the Standard solution and

the Test solution into the chromatograph, record the chro-

matograms, and measure the areas for the major peaks. Cal-

culate the quantities of C2H6Na2O7P2 dissolved, employing

the procedure set forth in the Assay, making any necessary

volumetric adjustments.&2S (USP28)

Tolerances—Not less than 70% (Q) of the labeled amount of
C2H6Na2O7P2 is dissolved in 30 minutes.

Change to read:

Assay—
Titrant and Standard preparation—Prepare as directed in the As-

say under Etidronate Disodium.
Assay preparation—Weigh and finely powder not less than 20

Tablets. Transfer an accurately weighed portion of the powder,
equivalent to about 200 mg of etidronate disodium, to a 100-mL
volumetric flask, and dilute with water to volume. Stir on a mag-
netic stirrer for about 10 minutes, and filter.
Procedure—Proceed as directed for Procedure in the Assay un-

der Etidronate Disodium. Calculate the quantity, in mg, of
C2H6Na2O7P2 in the portion of Tablets taken by the formula:

200(VU /VS),

in which VU and VS are the volumes, in mL, of Titrant consumed by
the Assay preparation and the Standard preparation, respectively.

&Mobile phase, Standard preparation, and Chromatograph-

ic system—Proceed as directed in the Assay under Etidro-

nate Disodium.

Assay preparation—Weigh and finely powder not fewer

than 20 tablets. Transfer an accurately weighed portion of

the powder, equivalent to 160 to 170 mg of Etidronate Di-

sodium, to a 200-mL volumetric flask, and dilute with Mo-

bile phase to volume. Agitate the solution for at least 5

minutes, and pass through a 0.45-mm nylon filter.
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Procedure—Proceed as directed for Procedure in the As-

say under Etidronate Disodium. Calculate the quantity, in

mg, of etidronate disodium (C2H6Na2O7P2) in the portion

of Tablets taken by the formula:

CSVU (250.00/224.05)(rU / rS),

in which 250.00 and 224.05 are the molecular weights of

etidronate disodium and etidronic acid monohydrate,

respectively; CS is the concentration, in mg per mL, of

USP Etidronic Acid Monohydrate RS in the Standard prep-

aration; VU is the volume, in mL, of the Assay preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respective-

ly.&2S (USP28)

BRIEFING

Finasteride Tablets, USP 27 page 795. It is proposed to revise
the Dissolution section to include separate tests for products la-
beled as 5-mg Tablets and for products labeled as 1-mg Tablets.
The chromatographic procedure in theDissolution test for products
labeled as 1-mg Tablets was developed using a Zorbax SB-Phenyl
brand of L11 column.

(BPC: M. Marques) RTS—41002-1; 41588-1

Change to read:

Dissolution h711i—
Medium: water; 900 mL.
Apparatus 2: 50 rpm.

&FOR PRODUCTS LABELED AS 5-MG TABLETS:&2S (USP28)

Time: 45 minutes.
Determine the amount of C23H36N2O2 dissolved by employing

the following method.
Mobile phase—Prepare a filtered and degassed mixture of ace-

tonitrile and water (29 : 21). Make adjustments if necessary (see
System Suitability under Chromatography h621i).

Diluting solution—Prepare a solution of acetonitrile and water
(7 : 3).

Standard solution—Dissolve an accurately weighed quantity of
USP Finasteride RS in Diluting solution, and dilute quantitatively,
and stepwise if necessary, with Diluting solution to obtain a solu-
tion having a known concentration approximately equivalent to the
sample under test.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 220-nm detector and a
4.6-mm 6 5-cm column that contains packing L1. The column
temperature is maintained at 458. The flow rate is about 2 mL
per minute. Chromatograph the Standard solution, and record the
peak responses as directed for Procedure: the capacity factor (k’) is
not less than 2.0; the column efficiency is not less than 1000 the-
oretical plates; the tailing factor is not more than 2.0; and the rel-
ative standard deviation for replicate injections is not more than
2.0%.

Procedure—Separately inject equal volumes (about 200 mL) of
the solution under test and the Standard solution into the chromat-
ograph, record the chromatograms, and measure the responses for
the major peaks. Calculate the quantity of C23H36N2O2 dissolved.

Tolerances—Not less than 75% (Q) of the labeled amount of
C23H36N2O2 is dissolved in 45 minutes.

&FOR PRODUCTS LABELED AS 1-MG TABLETS:

Time: 30 minutes.

Mobile phase—Prepare a degassed mixture of acetonitrile

and water (11 : 9). Make adjustments if necessary (see Sys-

tem Suitability under Chromatography h621i).

Diluting solution—Prepare a solution of water and aceto-

nitrile (7 : 3).

Standard solution—Dissolve an accurately weighed

quantity of USP Finasteride RS in Diluting solution, to ob-

tain a solution having a known concentration of 0.1 mg per

mL. Dilute this solution quantitatively, and stepwise if nec-

essary, in 0.5% sodium lauryl sulfate to yield a solution con-

taining 0.001 mg of finasteride per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L11. The column temperature is maintained at

458. The flow rate is about 1.5 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the column efficiency is not less

than 5000 theoretical plates; the tailing factor is not more

than 2.0; and the relative standard deviation for replicate in-

jections is not more than 2.0%.
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Procedure—Separately inject equal volumes (about 100

mL) of the solution under test and the Standard solution into

the chromatograph, record the chromatograms, and measure

the responses for the major peaks. Calculate the quantity of

finasteride (C23H36N2O2) dissolved.

Tolerances—Not less than 80% (Q) of the labeled amount

of C23H36N2O2 is dissolved in 30 minutes.&2S (USP28)

BRIEFING

Flucytosine, USP 27 page 798. Editorial revisions are proposed
for the test for Fluorouracil to be consistent with USP style.

(PA7b: B. Davani) RTS—41389-1

Change to read:

Fluorouracil—Dissolve 250 mg in 10 mL of a mixture of glacial
acetic acid and water (8 : 2).

&(4 : 1).&2S (USP28)

Apply 20 mL of this solution to a thin-layer chromatographic plate
(see Chromatography h621i) coated with a 0.5-mm layer of chro-
matographic silica gel mixture. To the same plate apply 20 mL, in
10-mL increments, of a 1 in 40,000

&0.025 mg per mL&2S (USP28)

solution of USP Fluorouracil RS in a mixture of glacial acetic acid
and water (4 : 1). Develop the chromatogram in a mixture of chlo-
roform and glacial acetic acid (13 : 7) until the solvent front has
moved not less than 14 cm from the origin. Remove the plate from
the developing chamber, and allow the solvent to evaporate. Locate
the spots on the plate by observing under short-wavelength UV ra-
diation: any spot from the solution under test is not greater in size
and intensity than the spot at the respective RF produced by the
Standard solution, corresponding to not more than 0.1% of fluoro-
uracil.

BRIEFING

Fludarabine Phosphate, USP 27 page 800. It is proposed to
revise the test for Chloride to reflect the procedure provided in
the original proposal submitted by the manufacturer. The calcula-
tion of the formula in the Assay is also corrected.

(PA6: L. Evans) RTS—41590-1

Change to read:

Chloride—not more than 0.2%.

&Standard chloride solution—Transfer 82.4 mg of sodi-

um chloride to a 100-mL volumetric flask, and dissolve in

and dilute with water to volume. Transfer 1.0 mL of this so-

lution to a 10-mL volumetric flask, and dilute with water to

volume. Transfer 2.0 mL of this solution to a test tube, add

13.0 mL of water, and mix.

Test solution—Transfer about 50.0 mg of fludarabine

phosphate, accurately weighed, to a test tube, dissolve in

15 mL of water, and heat gently if necessary.

Procedure—Add 1.0 mL of nitric acid to the Standard

chloride solution and the Test solution, and place each in

separate colorless test tubes, containing 1.0 mL of silver ni-

trate TS. The Test solution shows less turbidity than the

Standard chloride solution (0.2%).&2S (USP28)

Change to read:

Assay—
Mobile phase—Prepare a mixture of filtered, degassed 10-mM

monobasic potassium phosphate and methanol (47 : 3).
Standard preparation—Dissolve an accurately weighed quantity

of USP Fludarabine Phosphate RS in Mobile phase, and dilute
quantitatively, and stepwise if necessary, inMobile phase to obtain
a solution having a known concentration of 0.02 mg per mL.
Assay preparation—Transfer 50 mg of Fludarabine Phosphate,

accurately weighed, to a 50-mL volumetric flask, dissolve in and
dilute with Mobile phase to volume, and mix. Transfer 5.0 mL of
the solution to a 250-mL volumetric flask, dilute with Mobile
phase to volume, and mix.
Chromatographic system—The liquid chromatograph is

equipped with a 260-nm detector and a 4.6-mm 6 15-cm column
containing 5-mm packing L1. The flow rate is 1.0 mL per minute.
Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the relative standard deviation
for replicate injections is not more than 1.0%.
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Procedure—Separately inject equal volumes (about 10 mL) of
the Standard preparation and Assay preparation into the chromat-
ograph, record the chromatograms, and measure the responses for
the fludarabine phosphate peak. Calculate the quantity, in mg, of
C10H13FN5O7P in the portion of Fludarabine Phosphate taken by
the formula:

500C(rU / rS),

&2500C(rU / rS),&2S (USP28)

in which C is the concentration, in mg per mL, of USP Fludarabine
Phosphate in the Standard preparation; and rU and rS are the peak
responses for fludarabine in the Assay preparation and the Stan-
dard preparation, respectively.

BRIEFING

Fluvoxamine Maleate Tablets, page 1243 of PF 30(4) [July–
Aug. 2004]. It is proposed to add a Dissolution test to this new
monograph.

(BPC: M. Marques) RTS—40316-6

Add the following:

&Fluvoxamine Maleate Tablets

» Fluvoxamine Maleate Tablets contain not less

than 90.0 percent and not more than 110.0 percent

of the labeled amount of fluvoxamine maleate

(C15H21F3N2O2 �C4H4O4).

Packaging and storage—Preserve in tight containers.

Store at 258, excursions permitted between 158 and 308.

USP Reference standards h11i—USP Fluvoxamine Male-

ate RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Dissolution h711i—

Medium: water; 900 mL, degassed.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Procedure—Determine the amount of fluvoxamine male-

ate (C15H21F3N2O2 �C4H4O4) dissolved by employing UV

absorption at the wavelength of maximum absorbance at

about 246 nm on portions of the solution under test centri-

fuged at 2000 rpm for 10 minutes, suitably diluted withMe-

dium, if necessary, in comparison with a Standard solution

having a known concentration of USP Fluvoxamine Male-

ate RS in the same Medium.

Tolerances—Not less than 80% (Q) of the labeled amount

of C15H21F3N2O2 �C4H4O4 is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Related compounds—

Buffer solution, Mobile phase, Resolution solution, and

Chromatographic system—Proceed as directed in the Assay.

Identification solution—Dissolve a quantity of maleic ac-

id inMobile phase, and dilute quantitatively, and stepwise if

necessary, with Mobile phase to obtain a solution having a

concentration of about 0.35 mg per mL.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay stock preparation, prepared

as directed in the Assay.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution, the Test solution, and the Iden-

tification solution into the chromatograph, record the chro-
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matograms, and measure the responses for the major peaks.

Calculate the percentage of impurities in the portion of Tab-

lets taken by the formula:

100(C/D)F(ri / rS),

in which C is the concentration, in mg per mL, of USP Flu-

voxamine Maleate RS in the Standard solution; D is the ex-

pected concentration, in mg per mL, of fluvoxamine maleate

taking into account the labeled amount and the amount of

sample taken to prepare the Test solution; F is the response

factor of each impurity as given in Table 1; ri is the individ-

ual peak area of each impurity in the Test solution; and rS is

the peak area of fluvoxamine maleate in the Standard solu-

tion. The limits of impurities are specified in Table 1.

[NOTE—Disregard any peak due to maleic acid or to the re-

agent blank.]

Table 1

Compound name

Relative

retention

time

Response

Factor

Limit

%

Maleic acid about 0.19 — —

5-Methoxy-1-[4-(trifluoromethyl)phenyl]-1-pentanone-

(E)-O-[2-[(2-succinyl)amino]ethyl]oxime

about 0.50 1.0 0.8

5-Methoxy-4’-(trifluoromethyl)valerophenone(E)-O-

(2-aminoethyl)aminoethyl oxime maleate

about 0.67 1.4 0.2

Z-isomer about 0.79 1.0 0.5

Fluvoxamine 1.0 — —

4’-(Trifluoromethyl)valerophenone(E)-O-2-(2-amino

ethyl)aminoethyl oxime maleate

about 1.18 1.0 0.2

(E)-O-2-(2-Aminoethyl)-4-(trifluoromethyl)-a-phenyl-

acetophenone oxime maleate

about 1.74 1.0 0.2

4’-(Trifluoromethyl)valerophenone(E)-O-(2-aminoethyl)

oxime maleate

about 2.00 1.0 0.2

5-Methoxy-4’-(trifluoromethyl)valerophenone oxime about 3.45 0.6 0.2

5-Methoxy-1-[4-(trifluoromethyl)phenyl]-1-pentanone-

(E)-O-(2-aminoethyl] oxime maleic acid monoamide

about 4.3 1.0 0.2

5-Methoxy-4’-(trifluoromethyl)valerophenone ketone about 4.2 0.3 0.2

Unknown impurities — 1.0 0.1

Total — — 1.8
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Assay—

Buffer solution—Dissolve approximately 5 g of 1-pen-

tanesulfonic acid sodium salt and 0.7 g of monobasic potas-

sium phosphate in 620 mL of water. Adjust with phosphoric

acid to a pH of 3.00+ 0.05.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (62 : 38). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Resolution solution—Transfer approximately 6 mg of flu-

voxamine maleate to a 50-mL volumetric flask. Heat the

sample at 1208 for 10 minutes. Cool down to room temper-

ature, and add 3.0 mL of 0.1N hydrochloric acid. Heat the

solution in a water bath for 10 minutes. Cool down to room

temperature, add 50 mg of fluvoxamine maleate, and dis-

solve in 25 mL Mobile phase. Dilute with Mobile phase

to volume, and mix.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fluvoxamine Maleate RS in Mobile phase,

and dilute quantitatively, and stepwise if necessary, with

Mobile phase to obtain a solution having a known concen-

tration of about 0.05 mg per mL.

Assay stock preparation—Weigh and finely powder not

fewer than 20 Tablets. Transfer an accurately weighed por-

tion of the powder, equivalent to about 500 mg of fluvoxa-

mine maleate, to a 500-mL volumetric flask, add about 250

mL of Mobile phase, sonicate for about 15 minutes, shake

by mechanical means for about 15 minutes, dilute with Mo-

bile phase to volume, and mix. Centrifuge a portion of this

solution for 10 minutes.

Assay preparation—Transfer 5.0 mL of the supernatant

from the Assay stock preparation to a 100-mL volumetric

flask. Pass a portion of this solution through a filter having

a 45-mm or finer porosity, and use the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 234-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L7. The flow rate is about 1.7 mL per minute. The column

temperature is maintained at 408. Chromatograph the Reso-

lution solution, and record the peak responses as directed for

Procedure: the relative retention times are about 0.19 for

maleic acid, 0.5 for 5-methoxy-1-[4-(trifluoromethyl)phe-

nyl]-1-pentanone-(E)-O-[2-[(2-succinyl)amino]ethyl]ox-

ime, 0.79 for the Z-isomer, and 1.0 for fluvoxamine maleate;

and the resolution, R, between the Z-isomer and fluvoxa-

mine maleate is not less than 2.0 and not less that 5.0 be-

tween 5-methoxy-1-[4-(trifluoromethyl)phenyl]-1-

pentanone-(E)-O-[2-[(2-succinyl)amino]ethyl]oxime and

the Z-isomer. Chromatograph the Standard preparation,

and record the peak responses as directed for Procedure:

the column efficiency is not less than 5000 theoretical

plates; the tailing factor is not more than 2.0; and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the fluvoxamine maleate peaks.

Calculate the quantity, in mg, of fluvoxamine maleate

(C15H21F3N2O2 �C4H4O4) in the portion of Tablets taken by

the formula:

10,000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Flu-

voxamine Maleate RS in the Standard preparation; and rU

and rS are the peak areas obtained from the Assay prepara-

tion and the Standard preparation, respectively.&2S (USP28)
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BRIEFING

Glucagon, USP 27 page 869, page 3260 of the Second Supple-
ment, and page 1894 of PF 29(6) [Nov.–Dec. 2003]. It is proposed
to allow for the Assay to be repeated if the test fails to meet the
confidence interval requirements. In the absence of any significant
adverse comment, it is proposed to implement this revision via the
First Interim Revision Announcement pertaining to USP 28–NF
23, with an official date of February 1, 2005.

(BNT: L. Callahan) RTS—41447-1

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)

Change to read:

USP Reference standards h11i—USP Dextrose RS.

&USP Endotoxin RS.&1S (USP28)

USP Glucagon RS.

Add the following:

&Other requirements—Where the label states that Gluca-

gon is sterile, it meets the requirements for Sterility and Bac-

terial endotoxins under Glucagon for Injection. Where the

label states that Glucagon must be subjected to further pro-

cessing during the preparation of injectable dosage forms, it

meets the requirements for Bacterial endotoxins under Glu-

cagon for Injection.&1S (USP28)

Change to read:

Assay—[NOTE—All buffers have a final pH of 7.4, unless other-
wise indicated.]

HEPATOCYTE PREPARATION—

Calcium-free perfusion buffer with dextrose—Prepare a solution
containing, in each L, 7.92 g of sodium chloride, 0.35 g of potas-
sium chloride, 1.80 g of dextrose, 0.19 g of edetic acid, and 2.38 g
of N-2-hydroxyethylpiperazine-N’-2-ethanesulfonic acid. Oxygen-
ate prior to circulation.
Collagenase buffer—Prepare a solution containing, in each L,

3.62 g of sodium chloride, 23.83 g of N-2-hydroxyethylpipera-
zine-N’-2-ethanesulfonic acid, 0.35 g of potassium chloride,
0.52 g of calcium chloride, and 1.8 g of dextrose. Adjust to a pH

of 7.6, and oxygenate. Immediately before perfusion, dissolve a
quantity of collagenase in this solution to obtain a concentration
of 0.02% to 0.05%.
Wash buffer—Prepare a solution containing, in each L, 7.92 g of

sodium chloride, 0.35 g of potassium chloride, 0.19 g of edetic ac-
id, 2.38 g of N-2-hydroxyethylpiperazine-N’-2-ethanesulfonic acid,
0.22 g of calcium chloride, and 0.12 g of magnesium sulfate.
Incubation buffer—Prepare a solution containing, in each L,

6.19 g of sodium chloride, 0.35 g of potassium chloride, 0.22 g
of calcium chloride, 0.12 g of magnesium sulfate, 0.16 g of mono-
basic potassium phosphate, 11.915 g of N-2-hydroxyethylpipera-
zine-N’-2-ethanesulfonic acid, and 1% bovine serum albumin.
Adjust to a pH of 7.5.
Test animals—Male Sprague-Dawley rats are maintained on a

standard rat chow diet and freely given water. On the morning of
the test, select a healthy rat weighing approximately 300 g, and ad-
minister 100 Units of Heparin Sodium subcutaneously.
Procedure—[NOTE—Conduct this procedure in the morning to

ensure that the rat has optimal glycogen in its liver.] Anesthetize
the rat with an appropriate anesthetic. Open the abdominal cavity,
and isolate the portal vein. Insert an angiocatheter connected to a
perfusion pump, and tie into the portal vein at the general location
of the lienal branch. Start the perfusion (25 mL per minute) in situ
with Calcium-free perfusion buffer with dextrose, equilibrated with
oxygen, at a temperature of 378. As the liver enlarges, cut the in-
ferior vena cava to allow pressure equilibrium. [NOTE—About 300
mL of the perfusate is needed to clear the liver of red blood cells at
a flow rate of 30 to 60 mL per minute.] Then circulate Collagenase
buffer at a flow rate of 30 to 60 mL per minute for about 10 min-
utes. The exact concentration of collagenase (within the range of
0.02% to 0.05%) is determined empirically for each lot of enzyme.
The concentration of collagenase is that necessary to consistently
cause a breakdown of the liver about 10 minutes after initial entry
of the Collagenase buffer into the liver. When the liver significant-
ly increases in size, changes color and consistency, and starts to
leak perfusate out of the lobes, change the system to the oxygen-
ated prewarmed Wash buffer. About 100 mL of Wash buffer is
needed to wash the liver of collagenase at a flow rate of 25 mL
per minute. Surgically remove the liver from the animal and place
in a prewarmed tray containing oxygenated Wash buffer (378).
Gently comb the liver with a stainless steel, fine-toothed comb to
free the hepatocytes. Wash the hepatocytes with Wash buffer, and
filter through cheesecloth (or a 150-mm mesh polyethylene net) in-
to a plastic beaker. Centrifuge the cell suspension for about 2 min-
utes at about 25 6 g to form a loosely packed pellet. Discard the
supernatant, and resuspend the pellet in Wash buffer. Repeat the
washing procedure twice for a total of three washes. Resuspend
the final pellet in 100 to 200 mL of Incubation buffer, depending
on cell yield. [NOTE—If the Assay procedure is interrupted, cool the
cells by collecting the cells in a beaker placed in ice. The cells are
washed with ice-cold Wash buffer, and stored on ice until ready for
use. At that point the cells are pelleted once more, and resuspended
in ice-cold Incubation buffer.]
Suitability—The concentrations of cells may vary due to the col-

lagenase activity and the viability of the hepatocytes. To check cell
viability and to determine viable cell concentration, dilute dupli-
cate 100-mL aliquots of cell suspension with 400 mL ofWash buffer
and 500 mL of isotonic 0.4% trypan blue. The aliquots are counted
in a hemocytometer. The cells are suspended in Incubation buffer
to obtain a viable cell concentration of not less than 36 106 per
mL. Count several distinct fields. [NOTE—Viable cells are those
cells that exclude the trypan blue.]

NEGATIVE CONTROL SOLUTION—Prepare a solution containing
0.5% bis(trimethylsilyl)acetamide (BSA) in sterile water.

INCUBATION FLASKS—Use 25-mL conical flasks, the bottoms of
which have been heated and pushed inward to form a conically
raised center.

STANDARD PREPARATIONS—&In duplicate, dissolve a suitable
quantity of USP Glucagon RS, accurately measured, in 0.01N hy-
drochloric acid or other suitable diluent to obtain a solution con-
taining 1.0 USP Glucagon Unit per mL.&2S (USP27) All dilutions
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thereafter are made using 0.5% BSA (w/v) in water. Accurately di-
lute measured volumes of each solution with Negative control so-
lution to obtain five concentrations—200, 100, 50, 25, and 12.5
micro-Units per mL—of each solution (Standard preparations).
Pipet 0.2 mL of each Standard preparation into separate Incuba-
tion flasks. Pipet 0.2 mL of Negative control solution into each of
two flasks (Negative control solutions 1 and 2). Then add the he-
patocytes into each of the 12 flasks.

ASSAY PREPARATIONS—Using accurately weighed quantities of
Glucagon, proceed as directed for Standard preparations.

D-GLUCOSE DETERMINATION—

Standard stock solution—Transfer 2.0 g of USP Dextrose RS,
accurately weighed, to a 200-mL volumetric flask; and dissolve
in and dilute with saturated benzoic

.acid.1
solution to volume.
Standard solutions—Transfer suitable quantities of Standard

stock solution to three flasks, and dilute with saturated benzoic acid
solution to obtain solutions having known concentrations of 0.5,
1.0, and 1.5 times the typical sample glucose concentration.
Potassium ferrocyanide solution—Dissolve 1.25 g of trihydrate

potassium ferrocyanide in 125 mL of Sterile Water for Injection.
System suitability—Analyze the Potassium ferrocyanide solu-

tion, the Standard solutions, and five replicates of the middle Stan-
dard solution. Prepare a standard curve using the Standard
solutions as directed for Procedure: the relative standard deviation
of the standard curve is not more than 2.0%; the response of the
Potassium ferrocyanide solution is not more than 30 mg per L;
and the relative standard deviation is not more than 2.0% for the
replicate analyses of the middle Standard solution.

PROCEDURE—Dispense 5 mL of Hepatocyte preparation into the
special incubation flasks in sequence from high glucagon concen-
tration to low glucagon concentration, alternating the Standard
preparations with the Assay preparations. The flasks are swirled
in an orbiting water bath at 125 rpm at 308 for approximately 30
to 60 minutes. [NOTE—The exact incubation time must be deter-
mined to optimize the signal-to-noise ratio.] Following incubation,
place 0.5- to 1.0-mL aliquots, in duplicate, from each incubation
flask into labeled tubes, and centrifuge at 12,500 6 g. Determine
the percentage of glucose concentration in each flask’s supernatant.
To conform to the linear range of the instrument being used, it

may be necessary to adjust by dilution each of the preparations.
Use a glucose analyzer that has demonstrated appropriate specific-
ity, accuracy, precision, and linear response over the range of con-
centrations being determined. [NOTE—A suitable analyzer may use
an immobilized, oxidase-enzyme membrane or jacket-generating
hydrogen peroxide, which is then detected at the electrode.] Per-
form the glucose analysis in the following sequence: Negative con-
trol solution 1, Standard preparations, Assay preparations, and
Negative control solution 2. Determine the percentage of glucose
against the Negative control solution for each preparation.

CALCULATIONS—

Linearity test—Use an analysis of variance (ANOVA) with one
sample assayed against a standard, and using two replicates each,
construct a table (see Table 1). Compare the value of the ratio
MSNL/MSRES1 to a critical value obtained from a table for an F
distribution with m –2 and 3m –3 degrees of freedom, where m is
the number of dose levels for each preparation. If the ratio MSNL/
MSRES1 does not indicate the presence of significant nonlinearity
(ratio value is lower than the critical value), then proceed to the test
for parallelism. If the ratio exceeds the critical value (significance
level of 0.05), the nonlinearity is statistically significant and the test
is repeated, discarding the results from either the highest or lowest
dose of both the Standard preparations and the Assay preparations
(four dose levels). If the ratio MSNL/MSRES1 does not indicate the
presence of significant nonlinearity, then proceed to the test for par-
allelism.

Parallelism test—Compare the ratio MSNP/MSRES2 to a criti-
cal value obtained from an F distribution having 1 and 4m –5 de-
grees of freedom. If the ratio MSNP/MSRES2 does not indicate the
presence of significant nonparallelism, then the assay is considered
valid. Use the appropriate dose levels for the estimation of the rel-
ative potency.

Relative potency—Calculate the relative potency, R, of the Assay
preparations as compared with the Standard preparations as fol-
lows.

(1) Xj is defined as the log10 of the j
th dose of the Standard prep-

arations or the Assay preparations. The glucagon dose varies from
12.5 to 2006 10–6 USP Glucagon Units per mL. For ease in the
subsequent calculations, these doses are respectively represented
by 1 through 5, as shown in the table below.

j
Dose

1
12.5

2
25

3
50

4
100

5
200

Xj 1.10 1.40 1.70 2.00 2.30

(2) To differentiate between the Standard preparations and the
Assay preparations in the calculations, the subscript i will be used,
with i = 1 to designate the Standard preparations and i = 2 to des-
ignate the Assay preparations. Yijk will denote the glucose concen-
tration associated with the kth replicate of the jth dose of the ith

preparation. For example, Y1jk is the glucose concentration associ-
ated with the kth replicate of the jth dose of the appropriate Standard
preparation; Y11k is the glucose concentration associated with the k

th

replicate of dose 1 of the Standard preparation; and Y21k is the glu-
cose concentration associated with the kth replicate of dose 1 of the
Assay preparation. Dose 1 represents a glucose dose of 12.56 10–

6 USP Glucagon Units per mL. Finally, Y132 represents the glucose
concentration associated with the 2nd replicate of dose 3 for the
Standard preparation.

(3) YS and Yt denote the average glucose concentrations for the
Standard preparations and the Assay preparations, respectively.

(4) Calculate the least-squares slope estimate, b, for a linear
regression relating the Yijk’s to the Xj’s as follows: b = Sxy /Sxx , with
Sxy and Sxx calculated using the equations in Table 2.

(5) The log potency,M, is calculated usingM = –1[(YS– Yt )/b].
(6) R = antilog (M).
(7) Calculate the confidence limits (upper and lower) for the

relative potency, R, using the value s2 = MSRES3 (see Table 1
and Table 2) as follows. Obtain t from a table for a t distribution
having 4m – 4 degrees of freedom. For the 95% limits, the t values
can be obtained from Table 9 under Design and Analysis of Biolog-
ical Assays h111i.

NOTE—For confidence limits having other probability levels (i.e.,
100(1 – a) %), the right tail t critical value having a/2 area to its
right is used.
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and calculate

ML= (M – F)/(1 – g),

and

MU = (M + F)/(1 – g),

where M is the log potency and ML and MU are the log potency
lower and upper confidence limits. The lower and upper confidence
limits for the relative potency, R, are given by

RL = antilog (ML)

RU = antilog (MU)

It meets the requirements if the potency is between 0.8 and 1.25
USP Glucagon Units per mg, and the confidence interval width
at P = 0.95 does not exceed 45% of the computed potency.

.Repeat the assay if the confidence interval width exceeds

45% of the computed potency..1

Table 1. ANOVA for the Rat Hepatocyte Assay for Glucagon

Source
Degrees of
Freedom

SS (Sum of
Squares)

MS (Mean
Square)

Preparations 1 SSPREP MSPREP
Replicates 1 SSREP MSREP
Linear Slope 1 SSLIN MSLIN
Residual3 4m –4 SSRES3 MSRES3

Nonparallelism 1 SSNP MSNP
Residual2 4m –5 SSRES2 MSRES2

Nonlinearity m –2 SSNL MSNL
Residual1 3m –3 SSRES1 MSRES1

TOTAL 4m –1 SST

NOTES—This analysis pertains to one sample assayed against a
standard, using two replicates each.
The number of dose levels for each preparation is denoted by m.
Table 2 gives the equations for calculating the SS terms.
In each row of the ANOVA table, the MS is obtained by dividing

the SS term by the degrees of freedom.

Table 2. Equations for Calculating the Sums of Squares in the
Analysis of Variance*

* Refer to the Calculations for section on Relative Potency for the definitions of x
j
and

y
ijk
.
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BRIEFING

Hydrocodone Bitartrate, USP 27 page 919, page 3062 of the
First Supplement, and page 1148 of the Fourth Interim Revision
Announcement in PF 30(4) [May–June 2004]. It is proposed to re-
submit the text that previously appeared in PF 28(1) [Jan.–Feb.
2002], which replaces the test for Ordinary impurities with a test
for Related compounds. This impurity test uses a stability-indicat-
ing high-pressure liquid chromatographic method that resolves all
known process impurities. The proposal from PF 29(1) [Jan.–Feb.
2003] that was postponed in the Fourth Interim Revision An-
nouncement and will appear in USP 28 is hereby cancelled; it
would have revised the Assay and added a new test for Related
compounds.

(PA2: C. Anthony) RTS—41642-1

Change to read:

USP Reference standards h11i—USP Dihydrocodeine Bitartrate
RS. USP Hydrocodone Bitartrate RS.

&USP Hydrocodone Bitartrate Related Compound A

RS.&2S (USP28)

Delete the following:

&Ordinary impurities h466i—
Test solution: a mixture of methanol and water (1 : 1).
Standard solution: a mixture of methanol and water (1 : 1).
Eluant: a mixture of hexanes, acetone, methanol, and ammo-

nium hydroxide (60 : 40 : 20 : 1.5).
Visualization: 3, followed by overspraying with hydrogen per-

oxide TS. [NOTE—Cover the thin-layer chromatographic plate with
a glass plate to slow fading of the spots. Exclude the origin spot, if
present, from the determination of the total impurities.]&2S (USP28)

Add the following:

&Related compounds—[NOTE—Dry both the USP Hydro-

codone Bitartrate RS and the Hydrocodone Bitartrate mate-

rials in vacuum at 1058 for 2 hours. Immediately transfer the

dried materials to a desiccator containing phosphorus pent-

oxide. Weigh each dried material individually within 1 min-

ute, and proceed with the Related compounds test.]

Solution A—Prepare a filtered and degassed mixture of

0.15M monobasic sodium phosphate buffer, adjust with

phosphoric acid to a pH of 3.3+ 0.1.

Solution B—Prepare a filtered and degassed mixture of

acetonitrile and Solution A (50 : 50).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Diluent: a mixture of methanol and water (50 : 50).

Benzophenone stock solution—Transfer about 16 mg of

benzophenone, accurately weighed, to a 100-mL volumetric

flask. Dissolve in and dilute with dehydrated alcohol to vol-

ume, and mix.

System suitability solution—Transfer about 25 mg of pre-

viously dried USP Hydrocodone Bitartrate RS to a 100-mL

volumetric flask, add about 25 mg of USP Dihydrocodeine

Bitartrate RS, 17 mg of USP Hydrocodone Bitartrate Re-

lated Compound A RS, and 5 mL of phosphoric acid.

Add 5.0 mL of Benzophenone stock solution, dilute with

water, and mix.

Test solution—Transfer an accurately weighed quantity of

previously dried Hydrocodone Bitartrate, equivalent to

about 100 mg of hydrocodone bitartrate (C18H21NO3 �

C4H6O6), to a 100-mL volumetric flask, dissolve in and di-

lute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 278-nm detec-

tor and a 4.6-mm 6 25-cm column that contains a 5-mm

packing L7. The column temperature is maintained at 508.

The flow rate is about 2.2 mL per minute. The chromato-

graph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 95 5 equilibrium

0–17 95?90 5?10 linear gradient

17–24 90?88 10?12 linear gradient

24–40 88?30 12?70 linear gradient

40–50 30 70 isocratic

50–54 30?95 70?5 linear gradient
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Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the resolution,

R, between hydrocodone and hydrocodone bitartrate related

compound A is not less than 4.1; the capacity factor, k’, is in

the range of 17 to 20 for hydrocodone bitartrate; and the rel-

ative standard deviation, determined from analyte peaks, is

not more than 15%.

Procedure—Inject a volume (20 mL) of the Test solution

into the chromatograph, record the chromatogram, and mea-

sure the peak responses. Calculate the percentage of each

individual impurity in the portion of Hydrocodone Bitartrate

taken by the formula:

100 (Fri / rs)

in which F is the relative response factor and is equal to 1.24

for dihydrocodeine bitartrate, 2.27 for hydrocodone bitar-

trate related compound A, and 13.73 for benzophenone; ri

is the individual peak response of hydrocodone related com-

pound A, dihydrocodeine bitartrate, and benzophenone in

the Test solution; and rs is the sum of all peak responses.

Not more than 0.5% each of hydrocodone bitartrate related

compound A, dihydrocodeine bitartrate, and benzophenone

is found; and the sum of all impurities is not more than

2.0%.&2S (USP28)

BRIEFING

Hydrogen Peroxide Concentrate, USP 27 page 935. It is pro-
posed to revise the test for Acidity to specify that 25 mL of the di-
luted solution is titrated to be consistent with the same test under
Hydrogen Peroxide Topical Solution.

(PA7b: B. Davani) RTS—41018-1

Change to read:

Acidity—Dilute 25 g with water to 250 mL,

&and mix thoroughly. Take 25 mL of the solution,&2S (USP28)

add phenolphthalein TS, and titrate with 0.10N sodium hydroxide:
not more than 2.5 mL is required for neutralization.

BRIEFING

Insulin, USP 27 page 981 and page 1906 of PF 29(6) [Nov.–
Dec. 2003]. It is proposed to change the dimensions of the column
used in the test for Limit of high molecular weight proteins. The
liquid chromatographic procedure was validated using a Mac-
Mod Zorbax GF250 brand of L20 column.

(BNT: L. Callahan) RTS—41635-1

Change to read:

Labeling—Label it to indicate the one or more animal species to
which it is related, as pork, as beef, or as a mixture of pork and
beef. If the Insulin is purified, label it as such.

&Where it is intended for use in preparing injectable dosage

forms, the label states that it is sterile or must be subjected to

further processing during the preparation of injectable dos-

age forms.&1S (USP28)

Change to read:

Limit of high molecular weight proteins—

Arginine solution—Prepare a solution of L-arginine in water con-
taining 1 mg per mL.
Mobile phase—Prepare a filtered and degassed mixture of Argi-

nine solution, acetonitrile, and glacial acetic acid (65 : 20 : 15).
Make adjustments if necessary (see System Suitability under Chro-
matography h621i).
Resolution solution—Dissolve 4 mg of Insulin containing more

than 0.4% high molecular weight proteins in 1 mL of 0.01N hy-
drochloric acid. Store this solution in a refrigerator, and use within
7 days. [NOTE—Insulin containing the indicated percentage of high
molecular weight proteins may be prepared by allowing Insulin to
stand at room temperature for about 5 days.]
Test solution—Transfer about 4 mg of Insulin to a small vial, add

1 mL of 0.01N hydrochloric acid, and mix to dissolve. Store in a
refrigerator, and use within 7 days.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 276-nm detector and a
7.8-mm 6 30-cm

&9.4-mm 6 25-cm&2S (USP28)
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column that contains packing L20. The flow rate is about 0.5 mL
per minute. Chromatograph the Resolution solution, and record the
peak responses as directed for Procedure: the retention times are
between 13 and 17 minutes for the polymeric insulin complexes,
about 17.5 minutes for the covalent insulin dimer, and between 18
and 22 minutes for the insulin monomer, with salts eluting after the
insulin monomer; and the ratio of the height of the covalent insulin
dimer peak to the height of the valley between the covalent insulin
dimer peak and the insulin monomer peak is not less than 2.0.
Procedure—Inject a volume (about 100 mL) of the Test solution

into the chromatograph, record the chromatogram, and measure the
areas of the peak responses, disregarding any peaks having reten-
tion times greater than that of the insulin monomer. Calculate the
percentage of high molecular weight proteins in the portion of In-
sulin taken by the formula:

100SrH / (SrH + rM),

in which SrH is the sum of the responses for all peaks having re-
tention times less than that of the insulin monomer, and rM is the
peak response of the insulin monomer: not more than 1.0% is
found.

Add the following:

&Other requirements—Where the label states that Insulin

is sterile, it meets the requirements for Sterility under Insulin

Injection.&1S (USP28)

BRIEFING

Insulin Human Injection, USP 27 page 984. On the basis of
data and comments received for Insulin Injection, it is proposed
to lower the limit of high molecular weight proteins.

(BNT: L. Callahan) RTS—41107-2

Add the following:

&Limit of high molecular weight proteins—Proceed as di-

rected in the test for Limit of high molecular weight proteins

under Insu l in In jec t ion : no t more than 1.7% is

found.&2S (USP28)

Change to read:

Other requirements—It meets the requirements under Injections
h1i and for pH, Zinc content, and Limit of high molecular weight
proteins under Insulin Injection.

&pH and Zinc content.&2S (USP28)

BRIEFING

Levothyroxine Sodium, USP 27 page 1084; Liothyronine So-
dium, USP 27 page 1094; Liotrix Tablets, USP 27 page 1096.
Because of the poor solubility of levothyroxine and liothyronine
in the Mobile phase, it is proposed to modify the Standard prepa-
ration in the Assay. This change also affects the test for Limit of
liothyronine. It also affects the Assay and test for Limit of liothyro-
nine under Levothyroxine Sodium Tablets.

(PA4: E. Gonikberg) RTS—41634-1

Change to read:

Assay—

Mobile phase—Prepare a degassed and filtered mixture of water
and acetonitrile (60 : 40) that contains 0.5 mL of phosphoric acid in
each 1000 mL. Make adjustments if necessary (see System Suita-
bility under Chromatography h621i).

Standard preparation—Transfer accurately weighed quantities
of USP Levothyroxine RS and USP Liothyronine RS to a suitable
container, dissolve in and dilute quantitatively and stepwise with
Mobile phase to obtain a solution having known concentrations
of about 10 mg of levothyroxine per mL and 0.2 mg of liothyronine
per mL.

&0.01M Methanolic sodium hydroxide—Dissolve 400

mg of sodium hydroxide in 500 mL of water. Cool, add

500 mL of methanol, and mix.

Levothyroxine stock solution—Dissolve an accurately

weighed quantity of USP Levothyroxine RS in 0.01 M

Methanolic sodium hydroxide to obtain a solution having

a known concentration of about 0.4 mg of levothyroxine

per mL.

Liothyronine stock solution—Dissolve an accurately

weighed quantity of USP Liothyronine RS in 0.01MMetha-

nolic sodium hydroxide to obtain a solution having a known

concentration of about 0.4 mg of liothyronine per mL. Make

a 1 : 100 dilution of this solution using Mobile phase.

Standard preparation—Transfer appropriate volumes of

Levothyroxine stock solution and Liothyronine stock solu-

tion to a suitable container, and dilute quantitatively and

stepwise, if necessary, with Mobile phase to obtain a solu-
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tion having known concentrations of about 10 mg of levo-

thyroxine per mL and 0.2 mg of liothyronine per

mL.&2S (USP28)

Assay preparation—Transfer an accurately weighed portion of
about 100 mg of Levothyroxine Sodium into a centrifuge tube,
add 2 glass beads, pipet 10 mL of Mobile phase into the tube,
and mix using a vortex mixer for 3 minutes. Centrifuge to obtain
a clear supernatant, filtering if necessary.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 225-nm detector and a
4.6-mm6 25-cm column that contains packing L10. The flow rate
is about 1.5 mL per minute. Chromatograph the Standard prepa-
ration, and record the peak responses as directed for Procedure:
the resolution, R, between the liothyronine and levothyroxine is
not less than 5.0; and the relative standard deviation for replicate
injections is not more than 2.0% for levothyroxine.
Procedure—Separately inject equal volumes (about 100 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C15H10I4N-
NaO4 in the portion of Levothyroxine Sodium taken by the formu-
la:

(798.85/776.87)(10C)(rU / rS),

in which 798.85 and 776.87 are the molecular weights of levothy-
roxine sodium and levothyroxine, respectively; C is the concentra-
tion, in mg per mL, of USP Levothyroxine RS in the Standard
preparation; and rU and rS are the levothyroxine peak responses
obtained from the Assay preparation and the Standard prepara-
tion, respectively.

BRIEFING

Lidocaine Hydrochloride and Dextrose Injection, USP 27
page 1089—See briefing under Alcohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-4

Change to read:

Assay for dextrose—Determine the angular rotation of Injection
in a suitable polarimeter tube at 258 (see Optical Rotation h781i).
The observed rotation in degrees, multiplied by 1.0425A, in which
A is the ratio 200 divided by the length, in mm, of the polarimeter
tube employed, represents the weight, in g, of C6H12O6 �H2O in 100
mL of the Injection.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Liothyronine Sodium, USP 27 page 1094—See briefing under
Levothyroxine Sodium. This change also affects the test for Limit of
levothyroxine. It also affects the Assay and test for Limit of levothy-
roxine under Liothyronine Sodium Tablets.

(PA4: E. Gonikberg) RTS—41634-3

Change to read:

Assay—

Mobile phase—Prepare a filtered and degassed mixture of water
and acetonitrile (60 : 40) that contains 0.5 mL of phosphoric acid in
each 1000 mL. Make adjustments if necessary (see System Suita-
bility under Chromatography h621i).
Standard preparation—Transfer accurately weighed quantities

of USP Liothyronine RS and USP Levothyroxine RS, and dissolve
in and dilute quantitatively and stepwise with Mobile phase to ob-
tain a solution having known concentrations of about 10 mg of li-
othyronine per mL and 0.5 mg of levothyroxine per mL.

&0.01M Methanolic sodium hydroxide—Dissolve 400

mg of sodium hydroxide in 500 mL of water. Cool, add

500 mL of methanol, and mix.
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Liothyronine stock solution—Dissolve an accurately

weighed quantity of USP Liothyronine RS in 0.01MMetha-

nolic sodium hydroxide to obtain a solution having a known

concentration of about 0.4 mg of liothyronine per mL.

Levothyroxine stock solution—Dissolve an accurately

weighed quantity of USP Levothyroxine RS in 0.01 M

Methanolic sodium hydroxide to obtain a solution having

a known concentration of about 0.4 mg of levothyroxine

per mL .Make a 1 : 100 dilution of this solution using Mo-

bile phase.

Standard preparation—Transfer appropriate volumes of

Liothyronine stock solution and Levothyroxine stock solu-

tion to a suitable container, and dilute quantitatively and

stepwise, if necessary, with Mobile phase to obtain a solu-

tion having known concentrations of about 10 mg of liothy-

ronine per mL and 0.5 mg of levothyroxine per mL.&2S (USP28)

Assay preparation—Transfer an accurately weighed portion of
100 mg of Liothyronine Sodium to a centrifuge tube, add 2 glass
beads, pipet 10 mL of Mobile phase into the tube, and mix using
a vortex mixer for 3 minutes. Centrifuge to obtain a clear superna-
tant, filtering if necessary.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 225-nm detector and a
4.6-mm6 25-cm column that contains packing L10. The flow rate
is about 1.5 mL per minute. Chromatograph the Standard prepa-
ration, and record the peak responses as directed for Procedure:
the resolution, R, between the levothyroxine and liothyronine is
not less than 5.0; and the relative standard deviation for replicate
injections is not more than 2.0% for liothyronine.
Procedure—Separately inject equal volumes (about 100 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C15H11I3N-
NaO4 in the portion of Liothyronine Sodium taken by the formula:

(672.96/650.97)(10C)(rU / rS),

in which 672.96 and 650.97 are the molecular weights of liothyro-
nine sodium and liothyronine, respectively; C is the concentration,
in mg per mL, of USP Liothyronine RS in the Standard prepara-
tion; and rU and rS are the liothyronine peak responses obtained
from the Assay preparation and the Standard preparation, respec-
tively.

BRIEFING

Liotrix Tablets, USP 27 page 1096—See Briefing under Levo-
thyroxine Sodium.

(PA4: E. Gonikberg) RTS—41634-5

Change to read:

Assay—

Mobile phase—Prepare a filtered and degassed mixture of water
and acetonitrile (65 : 35) that contains 2 mL of trifluoroacetic acid
in each 1000 mL of solution. Make adjustments if necessary (see
System Suitability under Chromatography h621i).

Standard preparation—Transfer accurately weighed quantities
of USP Levothyroxine RS and USP Liothyronine RS to a suitable
container, dissolve in and dilute quantitatively and stepwise with
Mobile phase to obtain a solution having known concentrations
of about 10 mg of levothyroxine per mL and 2.5 mg of liothyronine
per mL.

&0.01M Methanolic sodium hydroxide—Dissolve 400

mg of sodium hydroxide in 500 mL of water. Cool, add

500 mL of methanol, and mix.

Levothyroxine stock solution—Dissolve an accurately

weighed quantity of USP Levothyroxine RS in 0.01 M

Methanolic sodium hydroxide to obtain a solution having

a known concentration of about 0.4 mg of levothyroxine

per mL.

Liothyronine stock solution—Dissolve an accurately

weighed quantity of USP Liothyronine RS in 0.01MMetha-

nolic sodium hydroxide to obtain a solution having a known

concentration of about 0.4 mg of liothyronine per mL. Make

a 1 : 10 dilution of this solution using Mobile phase.

Standard preparation—Transfer appropriate volumes of

Levothyroxine stock solution and Liothyronine stock solu-

tion to a suitable container, and dilute quantitatively and

stepwise, if necessary, with Mobile phase to obtain a solu-

tion having known concentrations of about 10 mg of levo-

thyroxine per mL and 2.5 mg of liothyronine per

mL.&2S (USP28)

Assay preparation—Transfer 20 Tablets to a 200-mL volumetric
flask, add 180 mL of Mobile phase, and sonicate for 15 minutes,
occasionally swirling the flask to accelerate the disintegration of
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the Tablets. Cool to room temperature, and dilute with Mobile
phase to volume. Transfer a portion of the solution to a centrifuge
tube, and centrifuge for 10 minutes at 5000 rpm. Quantitatively di-
lute a portion of the clear supernatant with Mobile phase to obtain
concentrations of about 10.0 mg of levothyroxine sodium per mL
and 2.5 mg of liothyronine sodium per mL.
Chromatographic system—Proceed as directed in the Assay un-

der Levothyroxine Sodium.
Procedure—Proceed as directed for Procedure in the Assay un-

der Levothyroxine Sodium. Calculate the quantity, in mg, of levo-
thyroxine sodium (C15H10I4NNaO4) in the portion of Tablets taken
by the formula:

(798.86/776.87)(10C)(rU / rS),

in which 798.86 and 776.87 are the molecular weights of levothy-
roxine sodium and levothyroxine, respectively; C is the concentra-
tion, in mg per mL, of USP Levothyroxine RS in the Standard
preparation; and rU and rS are the levothyroxine peak responses
obtained from the Assay preparation and the Standard prepara-
tion, respectively.
Calculate the quantity, in mg of liothyronine sodium (C15H11I3N-
NaO4) in the portion of Tablets taken by the formula:

(672.96/650.98)(10C)(rU / rS),

in which 672.96 and 650.98 are the molecular weights of liothyro-
nine sodium and liothyronine, respectively; C is the concentration,
in mg per mL, of USP Liothyronine RS in the Standard prepara-
tion; and rU and rS are the liothyronine peak responses obtained
from the Assay preparation and the Standard preparation, respec-
tively.

BRIEFING

Loperamide Hydrochloride Tablets, USP 27 page 1103 and
page 122 of PF 30(1) [Jan.–Feb. 2004]. Because of the poor solu-
bility of Loperamide Hydrochloride in water, it is proposed to
modify the Standard preparation in the Assay.

(PA4: E. Gonikberg) RTS—41602-1

Change to read:

Dissolution Procedure for a Pooled Sample

&

&1S (USP28)

h711i—
Medium: 0.01N hydrochloric acid; 900 mL.
Apparatus 2: 50 rpm.
Time: 30 minutes.
Determine the amount of C29H33ClN2O2 �HCl dissolved by em-

ploying the following method.
Mobile phase and Chromatographic system—Proceed as direct-

ed in the Assay.
Procedure—

&Proceed as directed for Procedure for Capsules, Uncoated

Tablets, and Plain Coated Tablets under Dissolution h711i.

Combine equal volumes of the filtered solutions of the 6 or

12 individual specimens withdrawn, and use the pooled

sample as the test solution.&1S (USP28)

Separately inject equal volumes (about 50 mL) of a filtered portion
of the solution under test

&the pooled sample&1S (USP28)

into the chromatograph, record the chromatogram, and measure the
response for the major peak. Calculate the quantity of
C29H33ClN2O2 �HCl dissolved in comparison with a Standard solu-
tion having a known concentration of USP Loperamide Hydro-
chloride RS in the same Medium and similarly chromatographed.
Tolerances—Not less than 80% (Q) of the labeled amount of

C29H33ClN2O2 �HCl is dissolved in 30 minutes:

&the requirements are met if the quantities of active ingredi-

ent dissolved from the pooled sample conform to the accom-

panying Acceptance Table for a Pooled Sample. Continue

testing through the three stages unless the results conform

at either S1 or S2. The quantity Q, is the amount of dissolved

active ingredient, expressed as a percentage of the labeled

content.

Acceptance Table for a Pooled Sample

Stage

Number

Tested Acceptance Criteria

S1 6 Average amount dissolved is not less

than Q + 10%.

S2 6 Average amount dissolved (S1 + S2) is

equal to or greater than Q + 5%.

S3 12 Average amount dissolved (S1 + S2 +

S3) is equal to or greater than Q.

&1S (USP28)

Change to read:

Assay—
Buffer solution—Transfer 3.0 g of triethylamine hydrochloride

and 1.0 mL of phosphoric acid to a 1-L flask, add 550 mL of water,
and mix.
Mobile phase—Prepare a filtered and degassed mixture of ace-

tonitrile and Buffer solution (45 : 55). Make adjustments if neces-
sary (see System Suitability under Chromatography h621i).
Standard preparation—Dissolve an accurately weighed quantity

of USP Loperamide Hydrochloride RS in
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&methanol to obtain a solution having a known concentra-

tion of about 2 mg per mL. Quantitatively dilute this solu-

tion with&2S (USP28)

water to obtain a solution having a known concentration of about
0.2 mg per mL. Transfer 10.0 mL of this solution to a 250-mL vol-
umetric flask, add 5.0 mL of 5% phosphoric acid solution and 25
mL of methanol, dilute with water to volume, and mix.
Assay preparation—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the powder,
equivalent to about 16 mg of loperamide hydrochloride, to a
2000-mL volumetric flask. Add 40 mL of 5% phosphoric acid so-
lution and 200 mL of methanol, dilute with water to volume, and
mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 214-nm detector and a
4-mm 6 8-cm column that contains 5-mm packing L7. The flow
rate is about 2 mL per minute. Chromatograph the Standard prep-
aration, and record the peak responses as directed for Procedure:
the tailing factor is not more than 2.0; and the relative standard de-
viation for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of loperamide
hydrochloride (C29H33ClN2O2 �HCl) in the portion of Tablets taken
by the formula:

2000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Loperamide
Hydrochloride RS in the Standard preparation; and rU and rS are
the peak responses obtained from the Assay preparation and the
Standard preparation, respectively.

BRIEFING

Mephobarbital,USP 27 page 1163. It is proposed to specify the
solvent of the titrant used in the Assay.

(BPC: M. Marques) RTS—41495-1

Change to read:

Assay—Dissolve about 500 mg of Mephobarbital, accurately
weighed, in 50 mL of dimethylformamide in a 200-mL flask.
Add 4 drops of thymolphthalein TS, and titrate with 0.1N lithium
methoxide

&in toluene&2S (USP28)

VS, using a magnetic stirrer and a cover for the flask to protect
against atmospheric carbon dioxide. Perform a blank determina-
tion, and make any necessary correction. Each mL of 0.1N lithium
methoxide is equivalent to 24.63 mg of C13H14N2O3.

BRIEFING

Modafinil; Modafinil Tablets. Because there are no existing
USP monographs for this drug substance and dosage form, new
monographs are proposed based on a manufacturer’s tests and ac-
ceptance criteria. The reverse phase HPLC procedures for the Re-
lated compounds and Assay tests were validated using an Inertsil
ODS-2 brand of L1 column; modafinil elutes at approximately 3.9
minutes.

(PA1: K. Russo; PSD: C. Okeke; NL: C. Barnstein) RTS—
39507-1; 39869-1

Add the following:

&Modafinil

C15H15NO2S 273.35

Acetamide, 2-[(diphenylmethyl)sulfinyl]-.

2-[(Diphenylmethyl)sulfinyl]-acetamide [68693-11-8].

» Modafinil contains not less than 98.0 percent

and not more than 101.5 percent of C15H15NO2S,

calculated on the anhydrous basis.

Packaging and storage—Preserve in well-closed con-

tainers. Store at controlled room temperature.

USP Reference standards h11i—USP Modafinil RS. USP

Salicylic Acid RS.

Identification—Infrared Absorption h197Ki.

Water, Method I h921i: not more than 0.2%.

Residue on ignition h281i: not more than 0.1%.
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Particle size—Using suitable laser diffraction equipment,

set the dry powder feed instrument to run 5 to 10 g of sample

per run in the Fraunhofer mode. Adjust the feed ration to

achieve a mean obscuration of 3 to 5. Run a suitable check

standard (e.g., garnet) to establish a practical, operational

system. The sample is to be run in triplicate, separated by

blank runs. The results of the individual runs are to be av-

eraged for the mean, and all other parameters required: the

relative standard deviation for each specified volume of

sample is not more than 10%; not less than 50% of the par-

ticles are less than 45 mm, not less than 80% of the particles

are less than 110 mm, and not less than 95% of the particles

are less than 220 mm.

Heavy metals, Method I h231i—Dissolve the sample in

methanol and water solution (60 : 40): not more than

0.002%.

Related compounds—

Buffer, Mobile phase, and System suitability prepara-

tion—Prepare as directed in the Assay.

Test solution—Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

Proceed as directed under Assay. Chromatograph the System

suitability preparation, and record the peak responses as di-

rected for Procedure: the relative retention times are listed

in the table below; the resolution, R, between salicylic acid

and modafinil is not less than 1.3; the tailing factor is not

more than 1.5; and the relative standard deviation for repli-

cate injections is not more than 2.0% based on the modafinil

peak.

Impurity

Relative Re-

tention Time

(relative to

modafinil)

Salicylic acid* 1.1

Modafinil acid [2-[(diphenylmethyl)sul-

finyl]acetic acid]

1.4

Modafinil sulfone [2-[(diphenylmethyl)

sulfonyl]acetamide]

1.7

Modafinil ester [2-[(diphenylmethyl)sul-

finyl]acetic acid methyl ester] 3.0

* Salicylic acid is used for calculating resolution and is not a
potential impurity.

Procedure—Inject a volume (about 20 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure the peak responses. Calculate the percentage

of each related compound in the portion of Modafinil taken

by the formula:

100(1/F)(ri / rs),

in which F is the relative response factor for an impurity (F

is 0.90 for modafinil sulfone; F is 1 for all other known and

unknown impurities); ri is the individual peak response of

each impurity; and rs is the sum of the responses of all the

peaks: not more than 0.5% of any individual known impu-

rity is found, not more than 0.05% of any individual un-

known impurity is found, and not more than 1.0% of total

impurities is found.

Organic volatile impurities, Method V h467i: meets the

requirements.

Solvent: n-methylpyrrolidone.
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Assay—

Buffer—Dissolve 6.8 g of potassium dihydrogen phos-

phate in 500 mL of water in a 1000-mL flask. Dilute with

water to volume, and mix. Adjust with phosphoric acid to a

pH of 2.3.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer and acetonitrile (65 : 35). Make adjustments if neces-

sary (see System Suitability under Chromatography h621i).

Diluent—Prepare a mixture containing water and acetoni-

trile (65 : 35), and mix.

System suitability preparation—Dissolve suitable quan-

tities of USP Modafinil RS and USP Salicylic Acid RS in

Diluent to obtain a solution containing about 0.005 mg

per mL and 0.05 mg per mL, respectively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Modafinil RS in Diluent, and dilute quan-

titatively, and stepwise if necessary, with Diluent to obtain a

solution having a known concentration of about 0.1 mg per

mL.

Assay preparation—Transfer about 100 mg of Modafinil,

accurately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with Diluent to volume, and mix. Dilute 5.0

mL of this solution with Diluent to 50 mL, and mix well.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L1. The flow rate is about 1.0 mL per minute.

The column temperature is maintained at 408. Chromato-

graph the System suitability preparation, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 1.1 for salicylic acid and 1.0 for mod-

afinil; the resolution, R, between modafinil and salicylic acid

is not less than 1.3; the tailing factor of the modafinil peak is

not more than 1.5; and the relative standard deviation for

replicate injections is not more than 2.0% based on the mod-

afinil peak.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the modafinil peaks. Calculate

the quantity, in mg, of C15H15NO2S in the portion of Mod-

afinil taken by the formula:

1000C(rU / rS),

in which 1000 is the dilution factor for the Assay prepara-

tion; C is the concentration, in mg per mL, of USP Moda-

finil RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&2S (USP28)

BRIEFING

Modafinil Tablets—See briefing under Modafinil.

(PA1: K. Russo; BPC: M. Marques; PSD: C. Okeke; NL: C. Barn-
stein) RTS—39507-2; 39869-2
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Add the following:

&Modafinil Tablets

»Modafinil Tablets contain not less than 90.0 per-

cent and not more than 110.0 percent of the la-

beled amount of modafinil (C15H15NO2S).

Packaging and storage—Preserve in tight containers.

Store at controlled room temperature.

USP Reference standards h11i—USP Modafinil RS. USP

Salicylic Acid RS.

Identification—

A: Infrared Absorption h197Ki—Grind 1 Tablet and

add 50 mL each of dichloromethane and water. Shake the

mixture and allow the layers to separate. Filter a portion

of the upper (dichloromethane) layer and evaporate to dry-

ness, using a stream of nitrogen if necessary. Prepare a po-

tassium bromide pellet of the residue. To prepare the

Reference Standard potassium bromide dispersion, transfer

a quantity (in mg) of USP Modafinil RS, equivalent to the

labeled amount of modafinil, to a suitable container, and

proceed as directed above beginning with ‘‘add 50 mL each

of dichloromethane and water.’’

Dissolution h711i—

Medium: 0.1N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Procedure—Determine the amount of C15H15NO2S dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 222 nm on filtered portions

of the solution under test, suitably diluted with Medium if

necessary, in comparison with a Standard solution having

a known concentration of USP Modafinil RS in the same

Medium.

Tolerances—Not less than 75% (Q) of the labeled amount

of C15H15NO2S is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Related compounds—

Buffer, Mobile phase, and System suitability prepara-

tion—Prepare as directed in the Assay under Modafinil.

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Diluent—Prepare as directed in the Assay.

Test solution—Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay. Chromatograph the System

suitability preparation, and record the peak responses as di-

rected for Procedure: the relative retention times are pre-

sented in the table below; the resolution, R, between

modafinil and salicylic acid is not less than 1.3; and the rel-

ative standard deviation for replicate injections is not more

than 2.0% based on the modafinil peak.

Impurity

Relative Re-

tention Time

(relative to

modafinil)

Salicylic acid* 1.1

Modafinil acid [2-[(diphenylmethyl)sul-

finyl]acetic acid]

1.4
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Impurity

Relative Re-

tention Time

(relative to

modafinil)

Modafinil sulfone [2-[(diphenylmethyl)

sulfonyl]acetamide]

1.7

Modafinil ester [2-[(diphenylmethyl)sul-

finyl]acetic acid methyl ester] 3.0

* Salicylic acid is used for calculating resolution and is not a
potential impurity.

Procedure—Inject a volume (about 5 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure all of the peak responses. Calculate the per-

centage of each impurity in the portion of Tablets taken

by the formula:

100(1/F)(ri / rs),

in which F is the relative response factor for an impurity (F

is 0.90 for modafinil sulfone; F is 1 for all other known and

unknown impurities); ri is the peak response for each impu-

rity; and rs is the sum of the responses of all the peaks: not

more than 0.5% of any individual impurity is found, not

more than 0.1% of any individual unknown impurity is

found, and not more than 1.5% of total impurities is found.

Assay—

Buffer, Mobile phase, and System suitability prepara-

tion—Prepare as directed in the Assay under Modafinil.

Diluent—Prepare a mixture containing water, acetonitrile,

and acetic acid (65 : 35 : 1), and mix.

Standard preparation—Dissolve an accurately weighed

quantity of USP Modafinil RS in Diluent, and dilute quan-

titatively, and stepwise if necessary, with Diluent to obtain a

solution having a known concentration of about 0.4 mg per

mL.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 100 mg of modafinil, to a

250-mL volumetric flask, add 200 mL of Diluent, and son-

icate for about 5 minutes with intermittent manual shaking.

Dilute with Diluent to volume, and mix. Pass a portion of

this solution through a filter having a 0.45-mm or finer po-

rosity, and use the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and 4.6-mm 6 15-cm column that contains 5-mm pack-

ing L1. The flow rate is about 1.0 mL per minute. The

column temperature is maintained at 408. Chromatograph

the System suitability preparation, and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 1.1 for salicylic acid and 1.0 for modafinil;

the resolution, R, between modafinil and salicylic acid is not

less than 1.3; the tailing factor is not more than 1.5; and the

relative standard deviation for replicate injections is not

more than 2.0% based on the modafinil peak.

Procedure—Separately inject equal volumes (about 5 mL)

of the Standard preparation and the Assay preparation into

the chromatograph, record the chromatograms, and measure
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the responses for the modafinil peaks. Calculate the quanti-

ty, in mg, of modafinil (C15H15NO2S) in the portion of Tab-

lets taken by the formula:

250C(rU / rS),

in which C is the concentration, in mg per mL, of USPMod-

afinil RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&2S (USP28)

BRIEFING

Morphine Sulfate, USP 27 page 1263 and page 3277 of the
Second Supplement. On the basis of comments received concern-
ing revisions proposed in PF 29(6) [Nov.–Dec. 2003], further re-
visions to the Packaging and storage are proposed, and the
proposed revisions to the Labeling, Reference standards, and Oth-
er requirements sections are hereby canceled.

(PA2: C. Anthony) RTS—41188-2

Change to read:

Packaging and storage—Preserve in tight, light-resistant con-
tainers. &Store at 258, excursions permitted between 158 and
308.&2S (USP27)

&Store up to 408 as permitted by the manufacturer.&2S (USP28)

BRIEFING

Perflutren Protein-Type A Microspheres for Injection, USP
27 page 1446; Perflutren Protein-Type A Microspheres Inject-
able Suspension, USP 27 page 1448. It is proposed to revise foot-
note 9 in the Assay for protein to identify a new source for the

protein standard solution used in the Standard preparations. The
albumin standard currently cited is no longer available from the
source indicated.

(RMI: A.Wilk) RTS—41561-1

(Current title—not to change until February 1, 2005)
Monograph title change—to become official February 1, 2005
See Perflutren Protein-Type A Microspheres Injectable
Suspension

Change to read:

Assay for protein—

Diluted antifoam reagent—Transfer 100 mL of antifoam reagent8

to a suitable container, and dilute with water to 10 mL.
Blank preparation—Transfer 500 mL of Sodium Chloride Injec-

tion to a culture tube. Dilute the contents of the tube with water to 2
mL, and add 10 mL of Diluted antifoam reagent.
Standard preparations—Transfer 25-, 50-, 62.5-, 75-, and 100-

mL aliquots of protein standard solution9 containing 8 g per dL into
separate tubes. Dilute the contents of each tube with water to 2.00
mL, and add 10 mL of the Diluted antifoam reagent to each tube.
During the Procedure the addition of 3.0 mL of biuret reagent TS
to each of the tubes produces Standard preparations with protein
concentrations of 0.4, 0.8, 1.0, 1.2, and 1.6 mg per mL.
Assay preparation—Equilibrate each container of Perflutren

Protein-Type A Microspheres for Injection to room temperature,
and mix each for at least 5 minutes to ensure a homogenous sus-
pension. Vent the container, and transfer 500-mL aliquots into sep-
arate tubes. Dilute the contents of each tube with water to 2 mL,
and add 10 mL of Diluted antifoam reagent.
Procedure—To each of the tubes containing the Blank prepara-

tion, Standard preparations, and Assay preparation add 3.0 mL of
biuret reagent TS, mix, and allow to stand for 30 minutes, ac-
curately timed, for maximum color development. The Blank prep-
aration, Standard preparations, and Assay preparation are treated
identically. Using the Blank preparation, set the absorbance equal
to zero. Determine the absorbance of each of the Standard prep-
arations and the Assay preparation in 1-cm cells with a suitable
spectrophotometer at a wavelength of 540 nm. Using linear regres-
sion, analyze the data obtained for each of the Standard prepara-
tions. Calculate the correlation coefficient, slope, and y-intercept
values: the correlation coefficient is not less than 0.995. Calculate
the quantity, in mg, of protein in each mL of the Perflutren Protein-
Type A Microspheres for Injection by the formula:

10[(AU – y-intercept)/slope],

in which 10 is the dilution factor; and AU is the absorbance of the
Assay preparation: the calculated quantity of protein in the Perflu-
tren Protein-Type A Microspheres for Injection is between 8 mg
per mL and 12 mg per mL.

8 Available as Antifoam Reagent, catalog number 2210, from Dow Corn-
ing Corporation, Midland, MI.
9 Available as Albumin Standard (8 g/dL), catalog number A-1533, from
Sigma Chemical Co., St. Louis, MO.
&

Available as Bovine Serum Albumin, SRM 927c, Standard Reference Ma-
terials, National Institute of Standards and Technology, Gaithersburg,
MD.&2S (USP28)
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BRIEFING

Perflutren Protein-Type A Microspheres Injectable Suspen-
sion—See briefing under Perflutren Protein-Type A Microspheres
for Injection.

(RMI: A. Wilk) RTS—41561-1

Perflutren Protein-Type AMicrospheres
Injectable Suspension
(Monograph under this new title—to become official February
1, 2005)
(Current monograph title is Perflutren Protein-Type A
Microspheres for Injection)

Change to read:

Assay for protein—

Diluted antifoam reagent—Transfer 100 mL of antifoam reagent8

to a suitable container, and dilute with water to 10 mL.
Blank preparation—Transfer 500 mL of Sodium Chloride Injec-

tion to a culture tube. Dilute the contents of the tube with water to 2
mL, and add 10 mL of Diluted antifoam reagent.
Standard preparations—Transfer 25-, 50-, 62.5-, 75-, and 100-

mL aliquots of protein standard solution9 containing 8 g per dL into
separate tubes. Dilute the contents of each tube with water to 2.00
mL, and add 10 mL of the Diluted antifoam reagent to each tube.
During the Procedure, the addition of 3.0 mL of biuret reagent TS
to each of the tubes produces Standard preparations with protein
concentrations of 0.4, 0.8, 1.0, 1.2, and 1.6 mg per mL.
Assay preparation—Equilibrate each container of Injectable

Suspension to room temperature, and mix each for at least 5 min-
utes to ensure a homogeneous suspension. Vent the container, and
transfer 500-mL aliquots into separate tubes. Dilute the contents of
each tube with water to 2 mL, and add 10 mL of Diluted antifoam
reagent.
Procedure—To each of the tubes containing the Blank prepara-

tion, Standard preparations, and Assay preparation add 3.0 mL of
biuret reagent TS, mix, and allow to stand for 30 minutes, ac-
curately timed, for maximum color development. The Blank prep-
aration, Standard preparations, and Assay preparation are treated
identically. Using the Blank preparation, set the absorbance equal
to zero. Determine the absorbance of each of the Standard prep-
arations and the Assay preparation in 1-cm cells with a suitable
spectrophotometer at a wavelength of 540 nm. Using linear regres-
sion, analyze the data obtained for each of the Standard prepara-
tions. Calculate the correlation coefficient, slope, and y-intercept

values: the correlation coefficient is not less than 0.995. Calculate
the quantity, in mg, of protein in each mL of the Injectable Suspen-
sion by the formula:

10[(AU – y-intercept)/slope],

in which 10 is the dilution factor; and AU is the absorbance of the
Assay preparation: the calculated quantity of protein in the Inject-
able Suspension is between 8 and 12 mg per mL.

BRIEFING

Potassium Chloride in Dextrose Injection, USP 27 page
1516—See briefing under Alcohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-9

Change to read:

» Potassium Chloride in Dextrose Injection is a sterile
solution of Potassium Chloride and Dextrose in Water
for Injection. It contains not less than 95.0 percent and
not more than 110.0 percent of the labeled amount of

&Potassium Chloride&2S (USP28)

(KCl) and not less than 95.0 percent and not more than
105.0 percent of the labeled amount of

&dextrose&2S (USP28)

(C6H12O6 �H2O). It contains no antimicrobial agents.

Change to read:

Assay for dextrose—Transfer an accurately measured volume of
Injection, containing between 2 and 5 g of dextrose, to a 100-mL
volumetric flask. Add 0.2 mL of 6N ammonium hydroxide, dilute
with water to volume, and mix. Determine the angular rotation in a
suitable polarimeter tube at 258 (see Optical Rotation h781i). The
observed rotation, in degrees, multiplied by 1.0425A, in which A is
the ratio 200 divided by the length, in mm, of the polarimeter tube
employed, represents the weight, in g, of C6H12O6 �H2O in the vol-
ume of Injection taken.

8 Available as Antifoam Reagent, catalog number 2210, from Dow Corn-
ing Corporation, Midland, MI.
9 Available as Albumin Standard (8 g/dL), catalog number A-1533, from
Sigma Chemical Co., St. Louis, MO.
&

Available as Bovine Serum Albumin, SRM 927c, Standard Reference Ma-
terials, National Institute of Standards and Technology, Gaithersburg,
MD.&2S (USP28)
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&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Potassium Chloride in Dextrose and Sodium Chloride Injec-
tion, USP 27 page 1517—See briefing under Alcohol in Dextrose
Injection.

(PA1: K. Russo) RTS—41401-8

Change to read:

Assay for dextrose—Transfer an accurately measured volume of
Injection, containing between 2 g and 5 g of dextrose, to a 100-mL
volumetric flask. Add 0.2 mL of 6N ammonium hydroxide, dilute
with water to volume, and mix. Determine the angular rotation in a
suitable polarimeter tube at 258 (see Optical Rotation h781i). The
observed rotation, in degrees, multiplied by 1.0425A, in which A is
the ratio 200 divided by the length, in mm, of the polarimeter tube
employed, represents the weight, in g, of C6H12O6 �H2O in the vol-
ume of Injection taken.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Prednisolone, USP 27 page 1537 and page 1440 of PF 28(5)
[Sept–Oct. 2002]. It is proposed to resubmit the proposal that pre-
viously appeared in PF 28(5) to replace the test for Ordinary im-
purities with a test for Chromatographic purity that provides
superior separation and more rigid acceptance criteria for the limit
of impurities. It is also proposed to cancel text postponed indefi-
nately in USP 27.

(PA1: C. Anthony) RTS—41660-1

Add the following:

&Chromatographic purity—

Solution A—Prepare a filtered and degassed mixture of

water and acetonitrile (77 : 23).

Solution B—Prepare a filtered and degassed mixture of

water and acetonitrile (60 : 40).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Diluent: a mixture of water and acetonitrile (1 : 1).

Standard solution—Dissolve an accurately weighed

quantity of USP Prednisolone RS in Diluent, and dilute

quantitatively, and stepwise if necessary, with Diluent to ob-

tain a solution having a known concentration of about 0.01

mg per mL.
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System suitability solution—Dissolve an accurately

weighed quantity of USP Prednisolone RS and hydrocorti-

sone in Diluent to obtain a solution having a known concen-

tration of about 1 mg per mL and 0.06 mg per mL,

respectively.

Test solution—Transfer about 25 mg of Prednisolone, ac-

curately weighed, to a 25-mL volumetric flask, dissolve in

and dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 30-cm column that contains 5-mm

packing L1. The flow rate is about 1.5 mL per minute.

The column temperature is maintained at 408. The chromat-

ograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 100 0 equilibration

0–25 100 0 isocratic

25–45 100?0 0?100 linear gradient

45–60 0 100 isocratic

60–61 0?100 100?0 linear gradient

61–100 100 0 re-equilibration

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times for prednisolone and hydrocortisone are

about 1.0 and 1.06, respectively; and the height of the small-

est peak is not less than 2 times the height of the valley be-

tween the prednisolone and hydrocortisone peaks.

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the relative standard

deviation for replicate injections is not more than 5.0% for

the prednisolone peak.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the percentage of

each impurity in the portion of Prednisolone taken by the

formula:

2500(C /W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Pred-

nisolone RS in the Standard solution; W is the weight, in

mg, of prednisolone used to prepare the Test solution; ri is

the peak response for each impurity in the Test solution; and

rS is the peak response obtained from the Standard solution:

no impurity greater than 1.0% and only one peak greater

than 0.5% is found; and not more than 2.0% of total

impurities is found.&2S (USP28)

Delete the following:

&Ordinary impurities h466i—
Solvent: a mixture of alcohol and water (1 : 1).
Eluant: a mixture of toluene and isopropyl alcohol (70 : 30), in

a nonequilibrated chamber.
Visualization: technique 1.&2S (USP28)

BRIEFING

Prednisolone Acetate, USP 27 page 1540, page 3295 of the
Second Supplement, and page 1564 of PF 29(5) [Sept.–Oct.
2003]. It is proposed to delete test C under Identification to avoid
inhalation of ethyl acetate.

(PA1: C. Anthony) RTS—41625-1

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)
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Change to read:

Identification—

A: Infrared Absorption h197Ki.
B: Ultraviolet Absorption h197Ui—
Solution: 10 mg per mL.
Medium: methanol.
Absorptivities at 242 nm, calculated on the dried basis, do not

differ by more than 2.5%.
C: To about 50 mg contained in a test tube add 2 mL of alco-

hol and 2 mL of dilute sulfuric acid (1 in 3.5), and boil gently for
about 1 minute: the odor of ethyl acetate is perceptible.

&

&2S (USP28)

Add the following:

&Other requirements—Where the label states that Prednis-

olone Acetate is sterile, it meets the requirements for Steril-

ity under Prednisolone Acetate Injectable Suspen-

sion.&1S (USP28)

BRIEFING

Prilocaine. Because there is no existingUSPmonograph for this
drug substance, a new monograph is proposed. The tests for Limit
of prilocaine related compound A and Related compounds were
validated using a Symmetry C18 brand of L1 column. Typical re-
tention times are approximately 9, 24, and 28 minutes for o-tolui-
dine (prilocaine related compound A), prilocaine, and (RS)-N-(4-
methylphenyl)-2-(propylamino)propanamide (prilocaine related
compound B), respectively.

(PA1: K. Russo; NL: C. Barnstein; PSD: C. Okeke) RTS—
41125-1; 41125-2; 41125-3

Add the following:

&Prilocaine

C13H20N2O 220.31

Propranamide, N-(2-methylphenyl)-2-(propylamino).

2-(Propylamino)-o-propionotoluidide.

(RS)-N-(2-methylphenyl)-2-(propylamino)propanamide

[721-50-6].

» Prilocaine contains not less than 99.0 percent

and not more than 101.0 percent of C13H20N2O,

calculated on the anhydrous basis.

Packaging and storage—Preserve in well-closed con-

tainers and store below 258.

USP Reference standards h11i—USP Prilocaine RS. USP

Prilocaine Related Compound A RS. USP Prilocaine Re-

lated Compound B RS.

Identification, Infrared Absorption h197Ki—Because of

the low melting point of prilocaine, the mortar, pestle, and

potassium bromide must be at ambient temperature. Record

the IR spectrum using the diffuse reflectance technique.

Melting range, Class 1a h741i: between 368 and 398,

without previous drying.

Water,Method Ia h921i: not more than 0.5%, determined

on 1.00 g of sample.

Residue on ignition h281i: not more than 0.1%.

Limit of prilocaine related compound A—

Mobile phase—Prepare as directed under Related com-

pounds.

Standard solution—Dissolve an accurately weighed

quantity of USP Prilocaine Related Compound A RS inMo-

bile phase, and dilute quantitatively, and stepwise if neces-

sary, withMobile phase to obtain a solution having a known

concentration of about 1.3 mg per mL.
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Test solution—Transfer about 100 mg of Prilocaine, ac-

curately weighed, to a 10-mL volumetric flask, dissolve

and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

Use the system as described under Related compounds.

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the signal-to-noise ra-

tio of the major peak should be greater than 10.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks: any peak corresponding to

prilocaine related compound A (o-toluidine) in the Test so-

lution is not greater than the response of the major peak in

the Standard solution (0.01%).

Related compounds—

Buffer—Dilute 1.3 mL of a 1M sodium phosphate mono-

basic solution (1.38 g diluted with water to 10 mL) and 32.5

mL of a 0.5M anhydrous disodium hydrogen phosphate so-

lution (7.1 g diluted with water to 100 mL) with water to 1

L. The pH of this solution is 8.0. Make adjustments as need-

ed.

Mobile phase—Prepare a degassed mixture of Buffer and

acetonitrile (73 : 27). Make adjustments if necessary (see

System Suitability under Chromatography h621i).

System suitability solution—Dissolve accurately weighed

quantities of USP Prilocaine RS and USP Prilocaine Related

Compound B RS inMobile phase, and dilute quantitatively,

and stepwise if necessary, withMobile phase to obtain a so-

lution having known concentrations of about 2.5 mg per mL

and 3.0 mg per mL, respectively.

Test solution—Transfer about 25 mg of Prilocaine, ac-

curately weighed, to a 10-mL volumetric flask, dilute with

Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 240-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L1. The flow rate is about 1 mL per minute. Chro-

matograph the System suitability solution, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 1.19 for prilocaine related compound B

and 1.0 for prilocaine; the resolution, R, between prilocaine

and prilocaine related compound B is not less than 3.0; and

the signal-to-noise ratio for the prilocaine peak is not less

than 10.

Procedure—Inject a volume (about 20 mL) of the Test so-

lution into the chromatograph, record the chromatograms,

and measure the peak responses. Run the chromatograms

for at least 1.5 times the retention of prilocaine. Check the

stability of the baseline by injectingMobile phase. Calculate

the percentage of each impurity in the portion of Prilocaine

taken by the formula:

100(ri / rs),

in which ri is the individual peak response of each impurity;

and rs is the sum of the responses of all the peaks: not more

than 0.2% of any individual impurity is found; not more

than one impurity exceeds 0.1%, and not more than 0.5%

of total impurities is found.

Assay—Dissolve 400 mg of Prilocaine, accurately

weighed, in 50 mL of glacial acetic acid. Titrate with

0.1 N perchloric acid VS, determining the endpoint potenti-

ometrically. Perform a blank determination, and make any

necessary correction (see Titrimetry h541i). Each mL of

0.1 perchloric acid is equivalent to 22.03 mg of C13H20

N2O.&2S (USP28)
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BRIEFING

Propofol, page 3296 of the Second Supplement. It is proposed to
revise the Packaging and storage statement to indicate storage at
room temperature rather than restricting the excursions to between
158 and 308. The Labeling statement is revised to specify that the
labeling only needs to indicate a Related compounds test other than
Test 1. It is proposed to revise the preparation of the Resolution
solution for Test 1 by changing the name of USP Propofol Reso-
lution RS to USP Propofol Resolution Mixture RS and adding USP
Propofol Related Compound C RS [2-(1-methylethoxy)-1,3-bis(1-
methylethyl)benzene]. The preparation of System suitability solu-
tion 2 in Related compounds Test 2 is revised to indicate use of
individual related compound reference standards rather than USP
Propofol for System Suitability RS, originally intended as a mix-
ture; and the Procedure for Test 2 is revised to delete the reference
to the limit of 2-(1-methylethoxy)-1,3-bis(1-methylethylbenzene),
since 2,6-diisopropylphenylisopropyl ether is already listed and
these are two names for the same related compound. The USP Ref-
erence standards section is revised to reflect the changes in the pro-
cedures.

(PA1: K. Russo; PSD: C. Okeke; NL: C. Barnstein) RTS—
41122-1; 41592-1; 41592-2; 41592-3

Change to read:

Packaging and storage—Preserve in tight light-resistant

&

&2S (USP28)

containers under an atmosphere of inert gas,

&and protect from light.&2S (USP28)

Store at 258, excursions permitted between 158 and 308.

&room temperature.&2S (USP28)

Change to read:

Labeling—The labeling indicates the Related compounds test with
which the article complies

&if a test other than Test 1 is used.&2S (USP28)

Change to read:

USP Reference standards h11i—USP Propofol RS. USP Propo-
fol Related Compound A RS. USP Propofol Related Compound B
RS. USP Propofol Resolution RS. USP Propofol for System Suita-
bility RS.

&USP Propofol Related Compound C RS. USP Propofol

Resolution Mixture RS.&2S (USP28)

Change to read:

Related compounds—[NOTE—On the basis of knowledge of the
manufacturing process, either (1) Related compounds Test 1 is per-
formed in conjunction with the Limit of propofol related compound
A, Limit of propofol related compound B Test 1, and Assay Test 1
procedures; or (2) Related compounds Test 2 is performed in con-
junction with the Limit of propofol related compound B Test 2 and
the Assay Test 2 procedures.]

TEST 1—

Resolution solution—Dissolve an accurately weighed quantity
of USP Propofol Resolution RS

&USP Propofol Resolution Mixture RS&2S (USP28)

in methanol, and dilute quantitatively, and stepwise if necessary,
with methanol to obtain a solution having a concentration of about
100 mg per mL.
Standard solution—Dissolve an accurately weighed quantity of

USP Propofol RS in methanol, and dilute quantitatively, and step-
wise if necessary, with methanol to obtain a solution having a con-
centration of about 0.1 mg per mL.
Test solution— Transfer about 1000 mg of Propofol, accurately

weighed, to a 10-mL volumetric flask, dissolve in and dilute with
methanol to volume, and mix.
Chromatographic system (see Chromatography h621i)—Pro-

ceed as directed under Assay Test 1, except to chromatograph the
Standard solution six times and chromatograph the Resolution so-
lution: the relative retention time is about 0.18 for 2,6-diisopropyl-
phenyl isopropylether, 1.0 for propofol, and about 1.1 for 2-
isopropyl-6-n-propylphenol; the resolution, R, between propofol
and 2-isopropyl-6-n-propylphenol is not less than 2. Chromato-
graph the Standard solution six times, and record the peak respon-
ses as directed for Procedure: the column efficiency determined
from the propofol peak is not less than 5000 theoretical plates;
and the relative standard deviation for replicate injections is not
more than 3.5%.
Procedure—Separately inject equal volumes (about 1.0 mL) of

the Resolution solution, the Standard solution, and the Test solu-
tion into the chromatograph, record the chromatograms, and mea-
sure all the peak responses. Calculate the percentage of each
impurity in the portion of Propofol taken by the formula:

0.1(ri / rS),

in which ri is the peak response for each impurity obtained from the
Test solution; and rS is the peak response for propofol obtained
from the Standard solution: not more than 0.1% of 2,6-diisopro-
pylphenyl isopropylether is found; not more than 0.1% of each oth-
er individual impurity is found; and not more than 0.3% of total
impurities is found.

TEST 2—

Mobile phase—Prepare as directed in Assay Test 2.
System suitability solution 1—Transfer 5 mL of USP Propofol

RS and 15 mL of USP Propofol Related Compound B RS to a
50-mL volumetric flask, dissolve in and dilute with hexane to vol-
ume, and mix.
System suitability solution 2—Dissolve 1 mL of USP Propofol

for System Suitability RS with hexane to make 10 mL.

&Dissolve an accurately weighed quantity of USP Propofol

Related Compound A RS and accurate volumes of the pro-

pofol that is under test and USP Propofol Related Com-

pound C RS in hexane, and dilute quantitatively, and

stepwise if necessary, with hexane to obtain a solution hav-
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ing known concentrations of 0.25 mg propofol related com-

pound A per mL, 100 mL of propofol per mL, and 5 mL of

propofol related compound C per mL.&2S (USP28)

Test solution—Transfer about 1000 mg of Propofol, accurately
weighed, to a 10-mL volumetric flask, dissolve in and dilute with
hexane to volume, and mix.
Reference solution—Dilute 1 mL of the Test solution with hex-

ane to 100 mL, and mix. Dilute 1 mL of this solution with hexane
to 10 mL, and mix.
Chromatographic system (see Chromatography h621i)—Pro-

ceed as directed in Assay Test 2. Chromatograph System suitability
solution 1 and System suitability solution 2, and record the peak
responses as directed for Procedure: the relative retention times
are about 0.8 for propofol related compound B from System suita-
bility solution 1, 0.5 for 2-(1-methylethoxy)-1,3-bis(1-methy-
lethylbenzene), 1.0 for propofol, and 5.0 for propofol related
compound A from System suitability solution 2; the resolution,
R, between propofol related compound B and propofol is at least
4.0.
Procedure—Separately inject a volume (about 10 mL) of the Test

solution and the Reference solution into the chromatograph, record
the chromatogram, and measure all peak responses. Calculate the
percentage of each impurity in the portion of Propofol taken by the
formula:

0.1(ri / rS)(1/F),

in which ri is the peak response for each impurity obtained from the
Test solution; rS is the peak response for propofol obtained from the
Reference solution; and F is the response factor. F is 0.2 for 2,6-
diisopropylphenylisopropyl ether and 4.0 for propofol related com-
pound A: not more than 0.2% of 2-(1-methylethoxy)-1,3-bis(1-
methylethylbenzene) is found;

&

&2S (USP28)

not more than 0.2% of 2,6-diisopropylphenylisopropyl ether is
found; not more than 0.01% of propofol related compound A is
found; not more than 0.05% of each of the other individual impu-
rities is found; and not more than 0.3% of total impurities is found.

BRIEFING

Oral Rehydration Salts, USP 27 page 1630—See briefing un-
der Alcohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-7

Change to read:

Assay for dextrose—Transfer the contents of 1 or more unit-dose
containers of Oral Rehydration Salts, or an accurately weighed por-
tion of the contents of 1 multiple-unit container, equivalent to
about 20 g of dextrose, to a 100-mL volumetric flask, dilute with
water to volume, and mix. Transfer 50.0 mL of this stock solution
to a 100-mL volumetric flask. Add 0.2 mL of 6N ammonium hy-
droxide, dilute with water to volume, and mix. [NOTE—Reserve the

remaining stock solution for the Assay for sodium and potassium,
the Assay for chloride, the Assay for bicarbonate, and the Assay for
citrate.] Determine the angular rotation in a suitable polarimeter
tube at 258 (see Optical Rotation h781i). Calculate the quantity,
in g, of anhydrous dextrose (C6H12O6) in the unit-dose container
or containers taken or in the portion of powder taken from the mul-
tiple-unit container, by the formula:

(200/52.7)(a/l),

in which 52.7 is the specific rotation of anhydrous dextrose, a is the
corrected observed rotation, in degrees, and l is the length, in dm,
of the polarimeter tube. Where the Oral Rehydration Salts is la-
beled to contain Dextrose Monohydrate, calculate the quantity of
dextrose monohydrate (C6H12O6 �H2O) by the same formula, sub-
stituting the figure 47.9, the specific rotation of dextrose monohy-
drate, in place of 52.7.

&(see Optical Rotation h781i). Where the Oral Rehydration

Salts is labeled to contain anhydrous dextrose, calculate the

percentage (g per 100 mL) of C6H12O6 in the portion of Oral

Rehydration Salts taken by the formula:

(100/52.9)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; A is 100

mm divided by the length of the polarimeter tube, in mm;

and R is the observed rotation, in degrees. Where the Oral

Rehydration Salts is labeled to contain dextrose monohy-

drate, calculate the percentage (g per 100 mL) of

C6H12O6 �H2O in the portion of Oral Rehydration Salts taken

by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)
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BRIEFING

Ringer’s and Dextrose Injection, USP 27 page 1657 and page
1293 of PF 30(4) [July–Aug. 2004]—See briefing under Alcohol
in Dextrose Injection.

(PA1: K. Russo) RTS—41401-10

Change to read:

Labeling—The label states the total osmolar concentration in
mOsmol per liter. Where the contents are less than 100 mL, the
label alternatively may state the total osmolar concentration in
mOsmol per mL. The label includes also the warning ‘‘Not for
use in the treatment of lactic acidosis.’’

&

&1S (USP28)

Change to read:

Assay for dextrose—Transfer an accurately measured volume of
Injection, containing 2 to 5 g of dextrose, to a 100-mL volumetric
flask. Add 0.2 mL of 6N ammonium hydroxide, dilute with water
to volume, and mix. Determine the angular rotation in a suitable
polarimeter tube at 258 (see Optical Rotation h781i). The observed
rotation, in degrees, multiplied by 1.0425A, in which A is the ratio
200 divided by the length, in mm, of the polarimeter tube em-
ployed, represents the weight, in g, of C6H12O6 �H2O in the volume
of Injection taken.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Simvastatin, USP 27 page 1692. It is proposed to revise the
Packaging and storage section based on the current manufac-
turer’s requirements.

(PA4: E. Gonikberg; PSD: C. Okeke) RTS—41487-1

Change to read:

Packaging and storage—Preserve in well-closed containers. un-
der nitrogen

&Store between 158 and 308, or under refrigeration.&2S (USP28)

BRIEFING

Sodium Chloride and Dextrose Tablets, USP 27 page 1702—
See briefing under Alcohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-11

Change to read:

Assay for dextrose—Dissolve not fewer than 10 Tablets, contain-
ing from 2 to 5 g of dextrose, in about 75 mL of water in a 100-mL
volumetric flask, add several drops of 6N ammonium hydroxide,
dilute with water to volume, and mix. After 30 minutes, filter
through a dry filter, and determine the angular rotation in a 200-
mm tube at 258, retaining the excess of the solution for the Assay
for sodium chloride. The observed rotation in degrees, multiplied
by 1.0425, represents the weight, in g, of C6H12O6 �H2O in the spec-
imen taken.

&suitable polarimeter tube (see Optical Rotation h781i), re-

taining the excess of the solution for the Assay for sodium

chloride. Calculate the percentage (g per 100 mL) of
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C6H12O6 �H2O in the portion of Injection taken by the for-

mula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Soybean Oil, USP 27 page 1718 and page 3084 of the First
Supplement; Sesame Oil, NF 22 page 2926 and page 608 of PF
30(2) [Mar.–Apr. 2004]. On the basis of comments received, it is
proposed to revise the Definition and add a Labeling section to in-
clude the use of a suitable antioxidant.

(EMC: C. Sheehan; NL: W. Paul) RTS—41628-1

Change to read:

» Soybean Oil is the refined fixed oil obtained from the
seeds of the soya plant &Glycine max Merr. (Faba-
ceae).&1S (USP27)

&It may contain suitable antioxidants.&2S (USP28)

Add the following:

&Labeling—Label it to indicate the name and quantity of

any added antioxidant.&2S (USP28)

BRIEFING

Testosterone Enanthate, USP 27 page 1793. On the basis of
historical data, it is proposed to change the limit of Water from
0.05% to 0.5%.

(PA1: C. Anthony) RTS—41611-1

Change to read:

Water, Method I h921i: not more than 0.05%.

&0.5%.&2S (USP28)

BRIEFING

Tetracaine Hydrochloride in Dextrose Injection, USP 27
page 1799—See briefing under Alcohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-12

Change to read:

Assay for dextrose—Determine the angular rotation of Injection
in a suitable polarimeter tube (see Optical Rotation h781i). The
observed rotation, in degrees, multiplied by 9.452A, in which A
is the ratio of 200 divided by the length, in mm, of the polarimeter
tube employed, represents the weight, in mg, of dextrose (C6H12O6)
in each mL of the Injection.

&Calculate the percentage (g per 100 mL) of C6H12O6 in the

portion of Injection taken by the formula:

(100/52.9)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; A is 100

mm divided by the length of the polarimeter tube, in mm;

and R is the observed rotation, in degrees.&2S (USP28)
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BRIEFING

Theophylline in Dextrose Injection, USP 27 page 1815—See
briefing under Alcohol in Dextrose Injection.

(PA1: K. Russo) RTS—41401-13

Change to read:

Assay for dextrose—Transfer an accurately measured volume of
Injection, containing 2 to 5 g of dextrose, to a 100-mL volumetric
flask. Add 0.2 mL of 6N ammonium hydroxide, dilute with water
to volume, and mix. Determine the angular rotation in a suitable
polarimeter tube at 258 (see Optical Rotation h781i). The observed
rotation, in degrees multiplied by 1.0425A, in which A is the ratio
200 divided by the length, in mm, of the polarimeter tube em-
ployed, represents the weight, in g, of C6H12O6 �H2O in the volume
of Injection taken.

&(see Optical Rotation h781i). Calculate the percentage (g

per 100 mL) of C6H12O6 �H2O in the portion of Injection tak-

en by the formula:

(100/52.9)(198.17/180.16)AR,

in which 100 is percent; 52.9 is the midpoint of the specific

rotation range for anhydrous dextrose, in degrees; 198.17

and 180.16 are the molecular weights for dextrose monohy-

drate and anhydrous dextrose, respectively; A is 100 mm di-

vided by the length of the polarimeter tube, in mm; and R is

the observed rotation, in degrees.&2S (USP28)

BRIEFING

Tiagabine Hydrochloride,USP 27 page 1841 and page 3305 of
the Second Supplement. It is proposed to revise the test for Chro-
matographic purity to add the names of the impurities listed by re-
tention times in the table of Relative Response Factors.

(PA3: S. Salado) RTS—41610-1

Change to read:

Chromatographic purity—

Solution A—Use a filtered and degassed solution of water adjust-
ed with phosphoric acid to a pH of 2.3.
Solution B—Use filtered and degassed acetonitrile.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard stock solution—Dissolve an accurately weighed quan-

tity of USP Tiagabine Hydrochloride RS in water to obtain a solu-
tion having a known concentration of about 1 mg per mL.
Standard solution—Dilute a portion of the Standard stock solu-

tion quantitatively, and stepwise if necessary, with water to obtain a
solution having a known concentration of about 0.001 mg per mL.
Resolution solution—Dissolve an accurately weighed quantity

of &USP Tiagabine Related Compound A RS&2S (USP27) in water
to obtain a solution having a known concentration of about 1 mg
per mL. Transfer 1.0 mL of this solution and 1.0 mL of the Stan-
dard stock solution to a 10-mL volumetric flask, dilute with water
to volume, and mix.
Test solution—Transfer about 100 mg of Tiagabine Hydrochlo-

ride, accurately weighed, to a 100-mL volumetric flask. Dissolve in
and dilute with water to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 15-cm column that contains 5-mm packing L1. The
flow rate is about 1.0 mL per minute. The chromatograph is pro-
grammed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 75 25 equilibration
0–30 75?45 25?55 linear gradient
30–40 45?10 55?90 linear gradient
40–45 10 90 isocratic

Chromatograph the Resolution solution, and record the peak re-
sponses as directed for Procedure: the resolution, R, between tiag-
abine hydrochloride and &tiagabine related compound A&2S (USP27)

is not less than 9.0; chromatograph the Standard solution, and re-
cord the peak responses as directed for Procedure: the relative
standard deviation for replicate injections is not more than 2.0%.
Interference check—Inject water as the blank: no interfering

peaks are observed.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure all the peak responses.
Calculate the percentage of each impurity in the portion of Tiaga-
bine Hydrochloride taken by the formula:

100F(ri / rs),

in which F is the relative response factor (see the accompanying
table for values) for each impurity; ri is the peak response for each
impurity obtained from the Test solution; and rs is the sum of the
responses of all the peaks, excluding the solvent peaks. (See the
accompanying table for limits of individual impurities.) Not more
than 1.0% of total impurities is found.
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Relative Response Factors

&Compound Name&2S (USP28)

Relative Retention Time

&(approximated)&2S (USP28) F Limit (%)

&(R)-1-[4,4-Bis(3-methyl-2-thienyl)-3,4-dihydroxybutyl]-3-piperi-

dinecarboxylic acid&2S (USP28)

0.51 0.75 0.2

&(R)-1-[4,4-Bis(3-methyl-2-thienyl)-3-oxybutyl]-3-piperidine-

carboxylic acid&2S (USP28)

0.79 0.63 0.1

&(R)-1-[4-(3-Methyl-2-thienyl)-4-(2-thienyl)-3-butenyl]-3-piperi-

dinecarboxylic acid&2S (USP28)

0.93 1.00 0.1

&Tiagabine 1.0 — —&2S (USP28)

&(R)-Methyl 1-[[4-(x-methyl-2-thienyl)-4-(y-methyl-2-thienyl)]-3-

butenyl]-3-piperidinecarboxylic acid&2S (USP28)

1.13 1.00 0.6

&(R)-Methyl 1-[4,4-bis(3-methyl-2-thienyl)-3-butenyl]-3-piperidine-

carboxylate&2S (USP28)

1.32 1.01 0.2

&Tiagabine related compound A&2S (USP28) 1.39 1.04 0.2

&4,4-Bis(3-methyl-2-thienyl)-3-buten-1-ol&2S (USP28) 1.98 0.97 0.2

&Bis(3-methyl-2-thienyl)methanone&2S (USP28) 2.27 0.39 0.1

&4,4-Bis(3-methyl-2-thienyl)-3-buten-1-ol, methanesulfo-

nate&2S (USP28)

2.33 0.96 0.1

&2,2-Bis(3-methyl-2-thienyl)tetrahydrofuran&2S (USP28) 2.54 0.94 0.1

&Any unknown impurity&2S (USP28) — 1.00 0.1

BRIEFING

Water for Injection, USP 27 page 1949 and page 3087 of the
First Supplement. The Pharmaceutical Waters Expert Committee
proposes, with the concurrence of the Analytical Microbiology Ex-
pert Committee, a revision in the test for Bacterial endotoxins to
harmonize with the European Pharmacopoeia and to be consistent
with the language in Bacterial Endotoxins Test h85i.

(PW: F. Barletta; AMB: D. Porter) RTS—41213-2; 41215-1

Change to read:

»Water for Injection is water purified by distillation or
~a purification process that is equivalent or superior to
distillation in the removal of chemicals and microor-
ganisms.~USP27 It is prepared from water complying
with the U.S. Environmental Protection Agency Na-
tional Primary Drinking Water Regulations or compa-
rable regulations of the European Union, Japan,

&or the World Health Organization’s Guidelines

for Drinking Water Quality.&2S (USP28)

It contains no added substance.
NOTE—Water for Injection is intended for use in the

preparation of parenteral solutions. Where used for the
preparation of parenteral solutions subject to final ster-
ilization, use suitable means to minimize microbial
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growth, or first render the Water for Injection sterile
and thereafter protect it from microbial contamination.
For parenteral solutions that are prepared under aseptic
conditions and are not sterilized by appropriate filtra-
tion or in the final container, first render the Water for
Injection sterile and, thereafter, protect it from micro-
bial contamination. The tests for Total organic carbon
and Water conductivity apply to Water for Injection
produced on site for use in manufacturing. Water for
Injection packaged in bulk for commercial use else-
where meets the requirement of the test for Bacterial
endotoxins as indicated below and the requirements
of all the tests under Sterile Purified Water, except La-
beling.

Change to read:

Bacterial endotoxins h85i—It contains not more

&less&2S (USP28)

than 0.25 USP Endotoxin Unit per mL.

BRIEFING

Pure Steam. During the Open Conference held in New Orleans
in May 1998, it was concluded that there is no universally accepted
standard for Pure Steam and it was recommended that the USP ad-
dress this issue. The Pharmaceutical Waters Expert Committee pro-
poses this new monograph and encourages public comment. The
Committee has assigned specific requirements to the steam or va-
por phase while the testing is performed on the condensate, which
must meet the requirements for Water for Injection (WFI). Com-
ments should be addressed to Frank Barletta, the Committee Liai-
son.

(PW: F. Barletta) RTS—41332-1

Add the following:

&Pure Steam

NOTE—For microbiological guidance see gener-

al information chapter Water for Pharmaceutical

Purposes h1231i.

» Pure Steam is water that has been heated above

1008 and vaporized in a manner which prevents

source water entrainment. It is prepared from wa-

ter complying with the U.S. Environmental Pro-

tection Agency National Primary Drinking

Water Regulations or drinking water regulations

of the European Union, Japan or the WHO drink-

ing water guidelines. It contains no added sub-

stance. The level of steam saturation or dryness,

and the amount of non-condensable gases are to

be determined by the Pure Steam application.

NOTE—Pure Steam quality is difficult to assess

in its vapor state; therefore the attributes of its

condensate are used to indirectly test its quality.

The process used to create and collect the conden-

sate for analysis must not adversely impact these

quality attributes.

USP Reference standards h11i—USP 1,4 Benzoquinone

RS. USP Endotoxin RS. USP Sucrose RS.

Bacterial endotoxins h85i—The condensate contains less

than 0.25 USP Endotoxin Unit per mL.

Total Organic Carbon h643i: the condensate meets the

requirement.

Water Conductivity h645i: the condensate meets the re-

quirement.&2S (USP28)
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BRIEFING

Small Intestinal Submucosa Wound Matrix, page 538 of PF
30(2) [Mar.–Apr. 2004]. On the basis of comments and data re-
ceived, it is proposed to simplify the preparation of the Test solu-
tion in the test for Fibroblast growth factor-2 content. This
proposed new preparation procedure is less time consuming and
results in lower loss of material during the tissue extraction pro-
cess. Interested parties are invited to submit comments.

(GCT: I. DeVeau) RTS—41434-1

Add the following:

&Small Intestinal Submucosa Wound
Matrix

» Small Intestinal Submucosa Wound Matrix is a

biologically derived, collagen-based wound care

product, translucent and off-white in color. It is

obtained from the small intestinal submucosa lay-

er of the domestic pig (Sus scrofa L.). This layer

has been mechanically separated from the adjoin-

ing layers of the intestine to remove the serosal,

mucosal, and muscular elements. The isolated

submucosa is chemically cleaned, decellularized,

freeze-dried, and terminally sterilized. Small In-

testinal Submucosa Wound Matrix also undergoes

a viral inactivation; the inactivation method is val-

idated using parvovirus, reovirus, pseudorabies

virus, and leukemia retrovirus as the test viruses.

By dried weight, Small Intestinal Submucosa

Wound Matrix consists of about 70 percent pro-

tein, about 20 percent carbohydrate, and about 7

percent lipid. The protein component is primarily

collagen type I (approximately 90 percent), with

minor amounts of elastin and collagen type III,

collagen type IV, and collagen type VI. In addition

to these components, additional extracellular ma-

trix components, such as glycosaminoglycans and

basic fibroblast growth factor, are also retained.

Packaging and storage—Package in single-use, peel-open

pouches that are gas permeable for sterilization purposes.

Store under clean, dry conditions at 258, excursions permit-

ted between 158 and 308.

Labeling—The package is labeled to indicate the dimen-

sions of the enclosed Small Intestinal Submucosa Wound

Matrix, the expiry date, required storage conditions, and

the lot number. The label indicates that the Wound Matrix

is sterile if the package is intact, and that the Wound Matrix

is designed for single patient, one-time use.

USP Reference standards h11i—USP Endotoxin RS.

USP Authentic Visual References—USP Cultured Rat

Pheochromocytoma Reference Photomicrographs. These

photomicrographs represent examples of normal and differ-

entiated rat pheochromocytoma cells and are used to assist

in ascertaining bioactivity.

Bacterial endotoxins h85i—Immerse 70 cm2 of Small In-

testinal Submucosa Wound Matrix in 40 mL of LAL Re-

agent Water. Extract for 60 minutes at 378 with shaking.

Remove a 100-mL aliquot to measure the amount of bacte-

rial endotoxins. It contains not more than 20.0 USP Endo-

toxin Units per 70 cm2.

Sterility h71i: meets the requirements.

Fibroblast growth factor-2 content—

8M Urea—Dissolve 480.4 g of urea in about 700 mL of

water. Dilute with water to 1 L. [Caution—Urea is highly

toxic. Avoid skin contact.]
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Extraction buffer—Mix 250 mL of 8M Urea and 750 mL

of water. To this solution add 6.0 g of tromethamine and

2.5 g of heparin, and mix to dissolve.

N-Ethylmaleimide solution—Dissolve 25 g of N-ethylma-

leimide in 90 mL of alcohol. Dilute with alcohol to 100 mL.

Phenylmethylsulfonyl fluoride solution—Dissolve 3.5 g of

phenylmethylsulfonyl fluoride in 100 mL of alcohol with

gentle heating. [Caution—Phenylmethylsulfonyl fluoride is

highly toxic. Avoid skin contact and inhaling dust and va-

pors.]

Benzamidine hydrochloride solution—Dissolve 15.7 g of

benzamidine hydrochloride hydrate in 90 mL of water. Di-

lute with water to 100 mL.

IgG : agarose suspension— Prepare a suspension con-

taining 5 to 10 mg of human immunoglobulin G : agarose

in 0.5M sodium chloride with 0.01% thimerisal.1

Calibrator diluent—Prepare an aqueous buffered protein

solution, with preservative, suitable for the performance of

ELISA (see Biotechnology Derived Products h1045i).2

IgG : agarose–diluent— Remove an aliquot of the

IgG : agarose suspension, allow the agarose beads to settle,

and discard the supernatant. Measure the volume of the re-

maining agarose gel, add an equal volume of Calibrator dil-

uent, and mix the slurry for 1 hour at 48 . Prepare

immediately before use.

Sterile PBS solution—Prepare a sterile solution that con-

tains 8065.0 mg and 200.0 mg of sodium chloride and po-

tassium chloride, respectively, per L of 0.01M sodium

phosphate buffer, pH 7.4.

Test solution—Pulverize the Small Intestinal Submucosa

Wound Matrix in liquid nitrogen using a mortar and pestle

that has been prechilled to –808. Transfer 10 g of powdered

tissue to 100 mL of Extraction buffer. Mix 0.5 mL each of

N-Ethylmaleimide solution, Phenylmethylsulfonyl fluoride

solution, and Benzamidine hydrochloride solution, and ad-

just to a pH of 7.4 using sterile solutions of either 0.5M so-

dium hydroxide or 0.5M hydrochloric acid. Extract the

powdered Small Intestinal Submucosa Wound Matrix with

constant stirring at 48 for 24 hours. Centrifuge the extract at

12,000 6 g for 30 minutes at 48. Place the supernatant into

dialysis tubing with a molecular weight cut-off of 3500 dal-

tons; dialyze at 48 with stirring against about 20 L of water.

Change the dialysis water 3 times a day for 2 days. Collect

the solution from the dialysis tubing, and centrifuge at

12,0006 g for 30 minutes at 48. Lyophilize the supernatant

and reconstitute the lyophilisate in water, with vortexing, to

a concentration of 10 mg per mL. Centrifuge at 5000 6 g

for 3 minutes, and discard the pellet. Add 50 mL of IgG : a-

garose–diluent to the lyophilisate solution, and mix for 1

hour at 48. Centrifuge at 12,000 6 g for 5 minutes at 48,

recover the supernatant, and store at 48. Use within 24 hours

of preparation. Obtain a 1-cm2 sample of Small Intestinal

Submucosa Wound Matrix, weigh, and submerge in 400

mL of Sterile PBS solution. Pulverize the tissue for 90 sec-

onds using a tissue grinder, intermittently checking to be

sure the tissue remains immersed in the Sterile PBS solution

and becomes homogenized. Centrifuge at 12,000 6 g for 5

minutes at 48. Use immediately upon preparation. [NOTE—

1 A suitable IgG : agarose suspension can be obtained from
Sigma-Aldrich Corp., St. Louis, MO (www.sigmaaldrich.-
com); product number A6284.
2 A suitable Calibrator diluent can be obtained from R&D
Systems Inc., 614McKinley Place N.E., Minneapolis, MN
(www.bioscience.org/company/r&d.htm); part number
8953000.
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The Test solution may be stored for short periods at 48 or on

ice.]

Procedure—Examine duplicate aliquots of the Test solu-

tion by a suitably sensitive ELISA method:1 the analysis is

considered valid if the ELISA kit generates a linear standard

curve with the square of the correlation coefficient (r2) not

less than 0.95, and if the duplicate aliquots of the Test solu-

tion yield results that are within 20% of each other. The av-

erage content of fibroblast growth factor-2 is not less than

10,000 pg per g of Small Intestinal Submucosa Wound Ma-

trix.

Glycosaminoglycan content—

1,9-Dimethylmethylene blue solution—Mix 95 mL of

0.1M hydrochloric acid in 500 mL of water. Add 16 mg

of 1,9-dimethylmethylene blue, 3.04 g of aminoacetic acid,

and 2.37 g of sodium chloride. Dilute with water to 1 L and

adjust to a pH of 3.0 using sterile solutions of either 1.0M

sodium hydroxide or 1.0M hydrochloric acid. Store in low-

actinic glassware.

Sterile PBS solution—Prepare a sterile solution that con-

tains 8065.0 mg and 200.0 mg of sodium chloride and po-

tassium chloride, respectively, per L of 0.01M sodium

phosphate buffer, pH 7.4. Prepare as directed under Fibro-

blast growth factor-2 content.

Proteinase K solution—Prepare a solution of Tritirachium

album proteinase K in water having an activity of 600 units

per mL.

Stock heparin standard solution—Prepare a solution con-

taining 1 mg of heparin per mL of water.

Heparin standard curve solutions—Using the Stock hep-

arin standard solution, prepare three solutions containing

20 mg per mL, 50 mg per mL, and 100 mg per mL of heparin,

respectively.

Blank solution—Use water.

Test solution—Prepare test samples in duplicate. Ac-

curately weigh about 25 mg of Small Intestinal Submucosa

Wound Matrix and cut into small pieces (roughly 2 mm6 2

mm). Transfer to a 1.5-mL microcentrifuge tube, and add

180 mL of Sterile PBS solution and 20 mL of Proteinase K

solution. Mix, and incubate the sample at 568 for 15 min-

utes; during the incubation mix intermittently on a vortex

mixer. Cool the sample to room temperature. Dilute with

water to obtain a concentration of 12.5 mg of digested Small

Intestinal Submucosa Wound Matrix per mL.

Collagen control solution—Accurately weigh about 25

mg of a bovine collagen, type I, that contains less than 1

mg of glycosaminoglycan per mg. Transfer to a 1.5-mL mi-

crocentrifuge tube, and add 180 mL of Sterile PBS solution

and 20 mL of Proteinase K solution. Mix, and incubate the

sample at 568 for 15 minutes; during the incubation mix in-

termittently on a vortex mixer. Cool the sample to room

temperature. Dilute with water to obtain a concentration

of 12.5 mg of digested bovine collagen per mL.

Procedure (see Spectrophotometry and Light-Scattering

h851i)—To triplicate 100-mL aliquots each of Heparin stan-

dard curve solutions, Blank solution, Test solution, and Col-

lagen control solution, add 2.5 mL of 1,9-Dimethyl-

methylene blue solution. Mix on a vortex mixer for 1 second

and immediately read the absorbance at 525 nm. Generate a

standard curve of absorbance versus concentration using the

averages of each Heparin standard curve solution, correct-

ing for the blank, and calculate the regression line and re-

gression coefficient. The concentration of glycosamino-

glycan in the Test solution and Collagen control solution

is determined directly from the regression line. If the absor-

bance of the Test solution is greater than the highestHeparin

standard curve solution, then dilute the Test solution appro-

priately, and repeat the Procedure beginning with ‘‘To trip-

1 A suitably sensitive ELISA test kit for the quantitation can
be obtained from R&D Systems Inc., 614McKinley Place
N.E., Minneapolis, MN (www.bioscience.org/company/
r&d.htm); product number DFB50.
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licate 100-mL aliquots.’’ The test is considered valid if the

regression curve has a square of the correlation coefficient

(r2) not less than 0.95; the triplicate aliquots of the Test so-

lution and Collagen control solution yield results that are

within 20% of each other, respectively; and the average gly-

cosaminoglycan content of the Test solution is statistically

greater than the Collagen control solution using one-tailed,

unequal variances, t-test at a = 0.05. The average glycosa-

minoglycan content of the Test solution is not less than 2 mg

per mg.

Metabolic activity assessment—

Dulbecco’s modified Eagle’s tissue culture medium—Pre-

pare a solution that contains the components included in the

following Table 1:

Table 1

Component

Content

(mg per L)

Calcium nitrate, tetrahydrate 100.0

Ferric nitrate, nonahydrate 0.10

Potassium chloride 400.0

Magnesium sulfate, anhydrous 48.840

Sodium chloride 6,000.0

Sodium bicarbonate 1,500.0

Sodium phosphate, dibasic (anhydrous) 800.0

Glucose 4,500.0

Glutathione (reduced) 1.0

Phenol red 5.0

Sodium pyruvate 110.0

L-Arginine (free base) 200.0

L-Asparagine, monohydrate 56.620

L-Aspartic Acid 20.0

L-Cystine dihydrochloride 65.20

Aminoacetic acid 10.0

L-Histidine (free base) 15.0

Hydroxy-L-proline 20.0

Table 1 (Continued)

Component

Content

(mg per L)

L-Isoleucine 50.0

L-Leucine 50.0

L-Lysine hydrochloride 40.0

L-Methionine 15.0

L-Phenylalanine 15.0

L-Proline 20.0

L-Serine 30.0

L-Threonine 20.0

L-Tryptophan 5.0

L-Tyrosine, disodium, dihydrate 28.830

L-Valine 20.0

D-Biotin 0.20

D-Calcium pantothenate 2.50

Choline chloride 3.0

Folic acid 1.0

Inositol 35.0

Nicotinamide 1.0

p-Aminobenzoic acid 1.0

Pyridoxine hydrochloride 1.0

Riboflavin 0.20

Thiamine hydrochloride 1.0

Cyanocobalamine 0.0050

MTT reagent—Use a suitable solution of 3-(4,5-di-

methylthiazol-2yl)-2,5-diphenyl tetrazolium bromide.2

Detergent reagent—Use a suitable sodium dodecyl sul-

fate detergent solution.3

2 A suitable solution of 3-(4,5-dimethylthiazol-2yl)-2,5-di-
phenyl tetrazolium bromide can be obtained from American
Type Culture Collection, P.O. Box 1549, Manassas, VA
(www.atcc.org).
3 A suitable sodium dodecyl sulfate detergent reagent can
be obtained from American Type Culture Collection, P.O.
Box 1549, Manassas, VA (www.atcc.org).
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Procedure—Remove three 12-mm diameter circular sec-

tions of Small Intestinal Submucosa Wound Matrix, using

the appropriate size biopsy punch. Immerse each section in-

to individual wells of a 12-well cell culture plate (dimension

of each well is about 22 to 23 mm in diameter and about 17

to 18 mm in depth), each containing 1 mL of Dulbecco’s

modified Eagle’s tissue culture medium. Prepare a positive

control by harvesting a full-thickness section of porcine je-

junum immediately following slaughter. Rinse the section of

jejunum in 378 isotonic sodium chloride solution for 5 min-

utes to remove intestinal debris. Using scissors, split open

the section of jejunum to form a sheet. Remove three 12-

mm diameter circular sections of jejunum, using the appro-

priate size biopsy punch. Immerse each section into individ-

ual wells of a 12-well cell culture plate, each well containing

1 mL of Dulbecco’s modified Eagle’s tissue culture medium.

Treat these positive control wells in the same manner as the

test wells. Prepare a blank solution using 1 mL of Dulbec-

co’s modified Eagle’s tissue culture medium. Allow sections

to hydrate for 5 minutes, add 50 mL of MTT reagent to each

of the sections and the blank, and mix. Incubate for 3 hours

at 378 in an atmosphere containing 5% carbon dioxide. Add

100 mL of Detergent reagent to each well, and mix. Leave

the samples at ambient temperature in the dark for 2 hours.

Measure the absorbance of the resulting solution at 570 nm,

adjusting for the blank. For the test to be valid, the average

absorbance in the positive control wells is greater than

0.100. The average absorbance reading for the Small Intes-

tinal Submucosa Wound Matrix wells is less than 0.100.

Bioactivity—

NOTE—Aseptic cell culture techniques should be em-

ployed throughout the performance of this test.

Modified RPMI-1640 culture medium—Prepare a sterile

solution that contains the components included in the fol-

lowing Table 2:

Table 2

Component

Content

(mg per L)

Calcium chloride 264.9

Ferric nitrate, nonahydrate 0.10

Potassium chloride 400.0

Magnesium sulfate, heptahydrate 200.0

Sodium chloride 6,400.0

Sodium bicarbonate 3,700.0

Sodium phosphate, monobasic,

monohydrate

125.0

Glucose 4,500.0

Phenol red 15.0

Sodium pyruvate 110.0

L-Arginine hydrochloride 84.0

L-Cystine 48.0

Aminoacetic acid 30.0

L-Histidine hydrochloride,

monohydrate

42.0

L-Isoleucine 104.8

L-Leucine 104.8

L-Lysine hydrochloride 146.2

L-Methionine 30.0

L-Phenylalanine 66.0

L-Serine 42.0

L-Threonine 95.2

L-Tryptophan 16.0

L-Tyrosine 72.0

L-Valine 93.6

L-Calcium pantothenate 4.0

Choline chloride 4.0

Folic acid 4.0
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Table 2 (Continued)

Component

Content

(mg per L)

Inositol 7.0

Nicotinamide 4.0

Pyridoxine hydrochloride 4.0

Riboflavin 0.40

Thiamine hydrochloride 4.0

Sodium 1-heptanesulfonic acid 2383.0

Penicillin–streptomycin solution—Prepare a suitable buf-

fered solution containing 10,000 USP Penicillin Units of

penicillin per mL and 10 mg of streptomycin per mL.4

PC12 cell line culture medium—Mix 420 mL ofModified

RPMI-1640 culture medium, 50 mL of horse serum,5 25 mL

of fetal bovine serum,6 and 5 mL of Penicillin–streptomycin

solution. Sterilize by passing through a 0.22-mm filter.

Sterile PBS solution—Prepare as directed under Glycosa-

minoglycan content Fibroblast growth factor-2 content.

Rat tail collagen solution—Prepare a suspension contain-

ing 0.2 mg of rat tail collagen, type I, in sterile water.

Cell culture apparatus—Prepare by adding a sufficient

volume of Rat tail collagen solution to completely cover

the bottom of each well of a 12-well cell culture plate (di-

mension of each well is about 22 to 23 mm in diameter and

about 17 to 18 mm in depth). Incubate under sterile condi-

tions for 2 hours at 378 or overnight at room temperature.

Remove the Rat tail collagen solution by aspiration. Rinse

with Sterile PBS solution that has been preheated to 378.

PC12 cells—Use cultured rat pheochromocytoma cells

(ATCC CRL-1721).

Cultivation of PC12 cells—Starting from a frozen culture,

prewarm PC12 cell line culture medium to 378. Add 15 mL

of prewarmed PC12 cell line culture medium to a T-75 cul-

ture flask. Place a single vial containing the frozen PC12

cells in a 378 water bath with gentle agitation until they start

to thaw (about 1 minute). Complete the thawing procedure

by slowly rotating the vial between the hands. Rinse the out-

side of the vial with 70 percent alcohol. Transfer the con-

tents of the vial to the T-75 flask, and mix. Incubate the

cells overnight at 378 in a 5% carbon dioxide atmosphere.

Transfer the contents of the T-75 culture flask to a sterile

centrifuge tube, centrifuge at 200 6 g for 5 minutes at

378, and discard the supernatant. Resuspend the cells in

15 mL of PC12 cell line culture medium, and transfer the

contents back into the T-75 culture flask. Incubate the cells

at 378 in a 5% carbon dioxide atmosphere for 3 days.

Cell feeding—At the end of 3 days, the cells will need to

be fed for optimal growth. To feed the cells, remove a flask

of cells from the incubator, tightening the cap in the process.

Examine the T-75 flask under the microscope and check for

microbial contamination and confluency. If there is microbi-

al contamination, then discard the flask. If the cells appear

confluent, follow the instructions below for perpetuating the

PC12 cell line (see Culture perpetuation). Otherwise, har-

vest the cells from the flask by pipeting the contents of

the flask across the bottom of the flask several times. Trans-

fer the cell suspension to a sterile 50-mL centrifuge tube.

Centrifuge the cells at 200 6 g for 5 minutes at 378, and

discard the supernatant. Resuspend the cells in 13 mL of

PC12 cell line culture medium, prewarmed to 378. Transfer

4 A suitable buffered solution containing 10,000 USP Pen-
icillin Units of penicillin per mL and 10 mg streptomycin
per mL can be obtained from Sigma-Aldrich Corp., St. Lou-
is, MO (www.sigmaaldrich.com).
5 A suitable horse serum can be obtained from American
Type Culture Collection, P.O. Box 1549, Manassas, VA
(www.atcc.org).
6 A suitable fetal bovine serum can be obtained from Amer-
ican Type Culture Collection, P.O. Box 1549, Manassas, VA
(www.atcc.org).
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the cell suspension back to the T-75 flask, and mix. Loosen

the cap of the flask, and return to the incubator; incubate the

cells at 378 in a 5% carbon dioxide atmosphere for another 3

to 7 days.

Culture perpetuation—To perpetuate a line of PC12 cells

for culture, examine under the microscope a T-75 flask con-

taining cells and check for microbial contamination and

confluency. If there is microbial contamination, discard

the flask and use another. If the cells do not appear conflu-

ent, then follow the instructions above for feeding the PC12

cell line (see Cell feeding), beginning with ‘‘Otherwise, har-

vest the cells from the flask by pipeting the contents of the

flask across the bottom of the flask several times.’’ If the

cells are confluent and there is no contamination, harvest

the cells from the flask by pipeting the contents of the flask

across the bottom of the flask several times to loosen up the

cells from their attachment to the bottom of the flask and to

break up cell clusters. Check under the microscope prior to

proceeding to ensure that most of the cells have detached

from the plastic. Transfer the cell suspension to a sterile

50-mL centrifuge tube, and centrifuge the cells at 200 6

g for 5 minutes at 378. Discard the supernatant and resus-

pend the cells with 10 mL of PC12 cell line culture medium,

prewarmed to 378. Dispense an equal amount of the cell sus-

pension into each of three to five T-75 flasks, each flask con-

taining 10 mL of PC12 cell line culture medium, prewarmed

to 378, and mix. Return the passed cells to the incubator, be-

ing sure to loosen the cap of the flasks. Incubate the cells at

378 in a 5% carbon dioxide atmosphere. Feed the cells after

3 days as directed above, beginning with ‘‘To feed the cells,

remove a flask of cells from the incubator, tightening the cap

in the process.’’ [NOTE—To perform the test for Bioactivity,

cells that have undergone more than 15 passages after ob-

taining them from ATCC should not be used.]

Positive control solution—Prepare a solution containing

about 10 ng of fibroblast growth factor-2 per mL of PC12

cell line culture medium.

Negative control solution—Use PC12 cell line culture

medium.

Test solution—Immerse 70 cm2 of Small Intestinal Sub-

mucosa Wound Matrix in sterile water for 5 minutes. Re-

move the Small Intestinal Submucosa Wound Matrix, and

blot excess water using sterile gauze. Weigh the rehydrated

Small Intestinal Submucosa Wound Matrix to the nearest

0.1 g and add Modified RPMI-1640 culture medium at a ra-

tio of 7.5 mL of Modified RPMI-1640 culture medium for

each 1.0 g of Small Intestinal SubmucosaWoundMatrix. In-

cubate for 24 hours at 378 with constant shaking. Remove

the Small Intestinal Submucosa Wound Matrix, and pass the

solution through a 0.22-mm filter. Add sufficient quantities

of sterile horse serum and sterile fetal bovine serum to con-

centrations of 10% and 5%, respectively, and add a suffi-

cient quantity of Penicillin–streptomycin solution such

that there are 100 USP Penicillin Units and 0.1 mg of strep-

tomycin per mL. Adjust the pH of the Test solution to 7.4,

using a sterile solution of either 1.0M sodium hydroxide or

1.0M hydrochloric acid.

Procedure—Harvest a flask of confluent PC12 cells by

centrifuging at 200 6 g for 5 minutes. Remove the super-

natant by aspiration, and resuspend the pellet to obtain a

concentration of about 16106 cells per mL of PC12 cell

line culture medium. Add to each of three wells of the Cell

culture apparatus 1.0 mL of Negative control solution. To a

second set of three wells add to each 1.0 mL of Positive con-

trol solution, and to a third set of three wells add to each 1.0

mL of Test solution. Add to each well about 20,000 cells,

mix by gentle rocking, and incubate for 48 hours at 378.

For each well, count three random microscopic fields of

cells using a microscope with a 106 ocular lens and a
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206 objective lens. Each field should have at least 20 cells;

avoid large clumps of cells where individual cell bodies can-

not be ascertained. Determine the total number of cells in the

field and, using USP Cultured Rat Pheochromocytoma Ref-

erence Photomicrographs of normal and differentiated rat

pheochromocytoma cells for comparison, determine the to-

tal number of cells that have formed at least one neurite-like

extension at least twice the diameter of a normal, undiffer-

entiated cell body. For each experimental group, record the

total number of cells counted and the total number of cells

differentiated across all three wells, and calculate the total

percentage of cells that have differentiated. For a test to

be valid, the following criteria must be met: (1) none of

the wells are microbially contaminated; (2) the weighted

percentage of differentiated cells across the Negative control

solution wells is less than 5%; (3) the weighted percentage

of differentiated cells across the Positive control solution

wells is greater than 6%; and (4) the weighted percentage

of differentiated cells across the Negative control solution

wells is statistically less than the weighted percentage of dif-

ferentiated cells across the Positive control solution wells,

using a one-sided, two-sample test for proportions at

a = 0.05. The weighted percentage of differentiated cells in-

cubated in the Test solution wells is statistically greater than

those incubated in the Negative control solutionwells, using

a one-s ided, two-sample tes t for propor t ions at

a = 0.05.&2S (USP28)

BRIEFING

Excipients, USP and NF Excipients, Listed by Category, NF
22 page 2809, page 3355 of the Second Supplement, and page 1317
of PF 30(4) [July–Aug. 2004]. The proposed revision comple-
ments the proposed new monograph, Myristic Acid, that appears
elsewhere in this number of PF.

(EMC) RTS—41326-1

Change to read:

Acidifying Agent
Acetic Acid
Acetic Acid, Glacial
Citric Acid

~

Citric Acid, Anhydrous~NF23

~

Citric Acid Monohydrate~NF23

Fumaric Acid
Hydrochloric Acid
Hydrochloric Acid, Diluted
Malic Acid
Nitric Acid
Phosphoric Acid
Phosphoric Acid, Diluted
Propionic Acid
Sulfuric Acid
Tartaric Acid

Change to read:

Antifoaming Agent
Dimethicone

&Myristic Acid&2S (NF23)

&Palmitic Acid&1S (NF23)

Simethicone

Change to read:
Antimicrobial Preservative
Benzalkonium Chloride
Benzalkonium Chloride Solution
Benzethonium Chloride
Benzoic Acid
Benzyl Alcohol
Butylparaben
~

Cetrimonium Bromide~NF22

Cetylpyridinium Chloride
Chlorobutanol
Chlorocresol
Cresol
Ethylparaben
Methylparaben
Methylparaben Sodium
Phenol

~

2-Phenoxyethanol~NF23

Phenylethyl Alcohol
Phenylmercuric Acetate
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Phenylmercuric Nitrate
Potassium Benzoate
Potassium Sorbate
Propylparaben
Propylparaben Sodium
Sodium Benzoate
Sodium Dehydroacetate
Sodium Propionate
Sorbic Acid
Thimerosal
Thymol

Change to read:

Antioxidant
Ascorbic Acid
Ascorbyl Palmitate
Butylated Hydroxyanisole
Butylated Hydroxytoluene
Hypophosphorous Acid
Monothioglycerol
Potassium Metabisulfite
Propyl Gallate
Sodium Formaldehyde Sulfoxylate
Sodium Metabisulfite

~

Sodium Sulfite~NF23

Sodium Thiosulfate
Sulfur Dioxide
Tocopherol
Tocopherols Excipient

Change to read:

Buffering Agent
Acetic Acid

~

Adipic Acid~NF23

Ammonium Carbonate
Ammonium Phosphate
Boric Acid
Citric Acid

~

Citric Acid, Anhydrous~NF23

~

Citric Acid Monohydrate~NF23

Lactic Acid
Phosphoric Acid
Potassium Citrate
Potassium Metaphosphate
Potassium Phosphate, Monobasic
Sodium Acetate
Sodium Citrate
Sodium Lactate Solution
Sodium Phosphate, Dibasic
Sodium Phosphate, Monobasic

~

Succinic Acid~NF23

Change to read:

Coating Agent

&Ammonio Methacrylate Copolymer&1S (NF23)
&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

Carboxymethylcellulose, Sodium
Cellacefate (formerly Cellulose Acetate Phthalate)
Cellulose Acetate

Cellulose Acetate Butyrate

~

Cellaburate~NF23

Cellulose Acetate Phthalate (see Cellacefate)

&Copovidone&1S (NF23)

&Corn Syrup Solids&1S (NF23)

Ethylcellulose
Ethylcellulose Aqueous Dispersion
Gelatin
Glaze, Pharmaceutical
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22

Hydroxypropyl Methylcellulose Phthalate (see Hypromellose
Phthalate)

~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

&Hypromellose Acetate Succinate&1S (NF23)

Hypromellose Phthalate (formerly Hydroxypropyl Methylcellu-
lose Phthalate)

Methacrylic Acid Copolymer
Methacrylic Acid Copolymer Dispersion
Methylcellulose
Polyethylene Glycol
Polyvinyl Acetate Phthalate
Shellac

&Starch, Pregelatinized Modified&1S (NF23)

Sucrose
Titanium Dioxide
Wax, Carnauba
Wax, Microcrystalline
Zein

Change to read:

Emollient
Alkyl (C12-15) Benzoate
&Hydrogenated Soybean Oil&1S (NF22)

&Polydecene&1S (NF23)

Change to read:

Emulsifying and/or Solubilizing Agent
Acacia
Cholesterol
Diethanolamine (Adjunct)
&Diethylene Glycol Stearates&1S (NF22)
&Ethylene Glycol Stearates&1S (NF22)
~

Glyceryl Distearate~NF22
~

Glyceryl Monolinoleate~NF22
~

Glyceryl Monooleate~NF22

Glyceryl Monostearate
Lanolin Alcohols
Lecithin
Mono- and Di-glycerides
Monoethanolamine (Adjunct)
Oleic Acid (Adjunct)
Oleyl Alcohol (Stabilizer)
Poloxamer
Polyoxyethylene 50 Stearate
Polyoxyl 10 Oleyl Ether
Polyoxyl 20 Cetostearyl Ether
Polyoxyl 35 Castor Oil
Polyoxyl 40 Hydrogenated Castor Oil
Polyoxyl 40 Stearate
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&Polyoxyl Lauryl Ether&1S (NF22)
&Polyoxyl Stearyl Ether&1S (NF22)

Polysorbate 20
Polysorbate 40
Polysorbate 60
Polysorbate 80
Propylene Glycol Monostearate
&Sodium Cetostearyl Sulfate&1S (NF22)

Sodium Lauryl Sulfate
Sodium Stearate
Sorbitan Monolaurate
Sorbitan Monooleate
Sorbitan Monopalmitate
Sorbitan Monostearate
Stearic Acid
Trolamine
Wax, Emulsifying

Change to read:

Flavors and Perfumes
Anethole
Benzaldehyde
Ethyl Vanillin

&Maltol&1S (NF23)

Menthol
Methyl Salicylate
Monosodium Glutamate
Peppermint
Peppermint Oil
Peppermint Spirit
Rose Oil
Rose Water, Stronger
Thymol
Vanillin

Change to read:

Humectant

&Corn Syrup Solids&1S (NF23)

Glycerin
Hexylene Glycol
Propylene Glycol
Sorbitol

&Sorbitol, Anhydrized Liquid&1S (NF23)

&Tagatose&2S (NF23)

Change to read:

Ointment Base
Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&1S (NF23)

Diethylene Glycol Monoethyl Ether

&Lauroyl Macrogolglycerides&1S (NF23)

Lineoyl Macrogolglycerides

&Lineoyl Polyoxylglycerides&1S (NF23)

Lanolin
Ointment, Hydrophilic
Ointment, White
Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&1S (NF23)

Ointment, Yellow
Polyethylene Glycol Ointment
Petrolatum
Petrolatum, Hydrophilic
Petrolatum, White

&Polydecene&1S (NF23)

Rose Water Ointment
Squalane
Stearoyl Macrogolglycerides

&Stearoyl Polyoxylglycerides&1S (NF23)

Vegetable Oil, Hydrogenated, Type II

Change to read:

Plasticizer
Acetyltributyl Citrate
Acetyltriethyl Citrate
Castor Oil
Diacetylated Monoglycerides
Dibutyl Sebacate
Diethyl Phthalate
Glycerin
Polyethylene Glycol
Propylene Glycol

&Sorbitol, Anhydrized Liquid&1S (NF23)

Triacetin
Tributyl Citrate
Triethyl Citrate

Change to read:

Polymer Membrane

&Ammonio Methacrylate Copolymer&1S (NF23)
&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

Cellulose Acetate
Cellulose Acetate Butyrate

~

Cellaburate~NF23

Change to read:

Sequestering Agent
Beta Cyclodextrin (see Betadex)
Betadex (formerly Beta Cyclodextrin)

~

Sodium Tartrate~NF23

Change to read:

Solvent
Acetone
Alcohol
Alcohol, Diluted
Amylene Hydrate
Benzyl Benzoate
Butyl Alcohol
Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&1S (NF23)

Corn Oil
Cottonseed Oil
Diethylene Glycol Monoethyl Ether
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Ethyl Acetate
Glycerin
Hexylene Glycol
Isopropyl Alcohol

&Lauroyl Macrogolglycerides&1S (NF23)

Lineoyl Macrogolglycerides

&Lineoyl Polyoxylglycerides&1S (NF23)

Methyl Alcohol
Methylene Chloride
Methyl Isobutyl Ketone
Mineral Oil
Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&1S (NF23)

Peanut Oil

&Polydecene&1S (NF23)

Polyethylene Glycol
Propylene Glycol
Sesame Oil
Stearoyl Macrogolglycerides

&Stearoyl Polyoxylglycerides&1S (NF23)

Water for Injection
Water for Injection, Sterile
Water for Irrigation, Sterile
Water, Purified

Change to read:

Suspending and/or Viscosity-increasing Agent
Acacia
Agar
Alginic Acid
Aluminum Monostearate
Attapulgite, Activated
Attapulgite, Colloidal Activated
Bentonite
Bentonite, Purified
Bentonite Magma
Carbomer 910
Carbomer 934
Carbomer 934P
Carbomer 940
Carbomer 941
Carbomer 1342

&Carbomer Homopolymer&1S (NF23)

Carboxymethylcellulose Calcium
Carboxymethylcellulose Sodium
Carboxymethylcellulose Sodium 12
Carrageenan
Cellulose, Microcrystalline, and Carboxymethylcellulose

Sodium

&Corn Syrup Solids&1S (NF23)

Dextrin
Gelatin
&Gellan Gum&1S (NF22)

Guar Gum
Hydroxyethyl Cellulose
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22
~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

Magnesium Aluminum Silicate
Methylcellulose
Pectin

Polyethylene Oxide
Polyvinyl Alcohol
Povidone
Propylene Glycol Alginate
Silicon Dioxide
Silicon Dioxide, Colloidal
Sodium Alginate

&Starch, Corn&1S (NF23)

&Starch, Potato&1S (NF23)
~

Starch, Tapioca~NF22

&Starch, Wheat&1S (NF23)

Tragacanth
Xanthan Gum

Change to read:

Sweetening Agent

~

Acesulfame Potassium~NF23

Aspartame
~

Aspartame Acesulfame~NF22

&Corn Syrup Solids&1S (NF23)

Dextrates
Dextrose
Dextrose Excipient
Fructose

~

Galactose~NF23
&Maltose&2S (NF22)

Mannitol
Saccharin
Saccharin Calcium
Saccharin Sodium
Sorbitol
Sorbitol Solution
Sucralose
Sucrose
Sugar, Compressible
Sugar, Confectioner’s
Syrup

&Tagatose&2S (NF23)

Change to read:

Tablet Binder
Acacia
Alginic Acid

&Ammonio Methacrylate Copolymer&1S (NF23)
&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

~

Carbomer Homopolymer~NF23

Carboxymethylcellulose, Sodium
Cellulose, Microcrystalline

&Copovidone&1S (NF23)

&Corn Syrup Solids&1S (NF23)

Dextrin
Ethylcellulose
Gelatin
Glucose, Liquid
Guar Gum
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22
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~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

&Hypromellose Acetate Succinate&1S (NF23)
&Maltose&2S (NF22)

Methylcellulose
Polyethylene Oxide
Povidone

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&1S (NF23)
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Syrup

Change to read:

Tablet and/or Capsule Diluent
Calcium Carbonate
Calcium Phosphate, Dibasic
Calcium Phosphate, Tribasic
Calcium Sulfate
Cellulose, Microcrystalline
Cellulose, Powdered

&Corn Syrup Solids&1S (NF23)

Dextrates
Dextrin
Dextrose Excipient
Fructose
Kaolin
Lactitol
Lactose
&Maltose&2S (NF22)

Mannitol
Sorbitol
Starch

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&1S (NF23)
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Sucrose
Sugar, Compressible
Sugar, Confectioner’s

Change to read:

Tablet Disintegrant
Alginic Acid
Cellulose, Microcrystalline
Croscarmellose Sodium
Crospovidone
&Maltose&2S (NF22)

Polacrilin Potassium
Sodium Starch Glycolate
Starch
~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&1S (NF23)
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Change to read:

Tonicity Agent

&Corn Syrup Solids&1S (NF23)

Dextrose
Glycerin
Mannitol
Potassium Chloride
Sodium Chloride

Change to read:

Vehicle

FLAVORED AND/OR SWEETENED

Aromatic Elixir
Benzaldehyde Elixir, Compound

&Corn Syrup Solids&1S (NF23)

Peppermint Water
Sorbitol Solution
Syrup

OLEAGINOUS

Alkyl (C12-15) Benzoate
Almond Oil
Corn Oil
Cottonseed Oil
Ethyl Oleate
Isopropyl Myristate
Isopropyl Palmitate
Mineral Oil
Mineral Oil, Light
Octyldodecanol
Olive Oil
Peanut Oil

&Polydecene&1S (NF23)

Safflower Oil
Sesame Oil
Soybean Oil
Squalane

SOLID CARRIER

Sugar Spheres

STERILE

Sodium Chloride Injection, Bacteriostatic
Water for Injection, Bacteriostatic
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DIETARY SUPPLEMENTS—
MONOGRAPHS

BRIEFING

Chromium Picolinate Tablets. Because there is no existing
USP monograph for this dietary supplement, a new monograph,
based on validation data received, is being proposed.

(DSN: L. Evans; PSD: C. Okeke; NL: C. Barnstein) RTS—
40078-1; 40078-2; 40078-3; 41479-1

Add the following:

&Chromium Picolinate Tablets

» Chromium Picolinate Tablets contain not less

than 95.0 percent and not more than 125.0 percent

of the labeled amount of chromium (Cr).

Packaging and storage—Preserve in well-closed con-

tainers, and store at controlled room temperature.

Identification—

Test solution—Use the Assay preparation.

Procedure—The Test solution gives a positive test for

chromium, determined at 357.9 nm using an atomic absorp-

tion spectrophotometer as directed for Procedure in the As-

say.

Disintegration and dissolution h2040i: meet the require-

ments for Disintegration only.

Weight variation h2091i: meet the requirements.

Assay—

Standard stock preparation 1—Transfer about 2.829 g of

potassium dichromate, previously dried at 1208 for 4 hours

and accurately weighed, to a 1000-mL volumetric flask, dis-

solve in and dilute with water to volume, and mix to obtain a

solution having a known concentration of about 1000 mg of

chromium per mL. Store in a polyethylene bottle.

Standard stock preparation 2—Transfer 10.0 mL of Stan-

dard stock preparation 1 to a 1000-mL volumetric flask, add

50.0 mL of 6N hydrochloric acid, dilute with water to vol-

ume, and mix to obtain a solution having a known concen-

tration of about 10 mg of chromium per mL.

Standard preparations—Transfer 10.0 mL and 20.0 mL

of Standard stock preparation 2 to separate 100-mL volu-

metric flasks, and transfer 15.0 mL and 20.0 mL of Standard

stock preparation 2 to separate 50-mL volumetric flasks. Di-

lute the contents of each of the four flasks with 0.125N hy-

drochloric acid to volume, and mix to obtain solutions

having known concentrations of about 1.0, 2.0, 3.0, and

4.0 mg of chromium per mL.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 5 Tablets, to a porcelain cru-

cible, heat the crucible in a muffle furnace maintained at

about 5508 for 6 to 12 hours, and cool. Add about 60 mL

of hydrochloric acid, and boil gently on a hot plate or steam

bath for 30 minutes, intermittently rinsing the inner surface

of the crucible with 6N hydrochloric acid. Cool, and quan-

titatively transfer the contents of the crucible to a 100-mL

volumetric flask. Rinse the crucible with small portions of

6N hydrochloric acid, and add the rinsings to the flask. Di-

lute with water to volume, mix, and filter, discarding the first

5 mL of the filtrate. Dilute this solution quantitatively, and
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stepwise if necessary, with 0.125N hydrochloric acid to ob-

tain a solution having a concentration of about 1 mg of chro-

mium per mL.

Procedure—Concomitantly determine the absorbances of

the Standard preparations and the Assay preparation at the

chromium emission line at 357.9 nm with an atomic absorp-

tion spectrophotometer (see Spectrophotometry and Light-

Scattering h851i) equipped with a chromium hollow-cath-

ode lamp and an air–acetylene flame, using 0.125N hydro-

chloric acid as the blank. Plot the absorbances of the

Standard preparations versus concentration, in mg per

mL, of chromium, and draw the straight line best fitting

the four plotted points. From the graph so obtained, deter-

mine the concentration, C, in mg per mL, of chromium in the

Assay preparation. Calculate the quantity, in mg, of chromi-

um (Cr) in the portion of Tablets taken by the formula:

CD,

in which C is as defined above; and D is the dilution factor

used to prepare the Assay preparation.&2S (USP28)

BRIEFING

Lysine Hydrochloride Tablets. Because there is no existing
USP monograph for this dietary supplement, a new monograph,
based on validation data received, is being proposed.

(DSN: L. Evans; PSD: C. Okeke; NL: C. Barnstein) RTS—
41480-1

Add the following:

&Lysine Hydrochloride Tablets

» Lysine Hydrochloride Tablets contain not less

than 90.0 percent and not more than 120.0 percent

of the labeled amount of C6H14N2O2 �HCl, as L-

lysine hydrochloride.

Packaging and storage—Preserve in well-closed con-

tainers, and store at controlled room temperature.

USP Reference standards h11i—USP L-Lysine Hydro-

chloride RS.

Thin-layer chromatographic identification test h201i—

Test solution—Powder and transfer a portion of Tablets

equivalent to about 40 mg of lysine hydrochloride to a

100-mL volumetric flask. Dilute with water to volume,

mix, and filter. Use the filtrate.

Standard solution—Dissolve an accurately weighed

quantity of USP L-Lysine Hydrochloride RS in water to ob-

tain a solution having a known concentration of about 0.4

mg per mL.

Developing solvent system—Prepare a mixture of isopro-

pyl alcohol and ammonium hydroxide (70 : 30).

Spray reagent—Dissolve 0.2 g of ninhydrin in 100 mL of

a mixture of butyl alcohol and 2N acetic acid (95 : 5).

Procedure—Proceed as directed in the chapter. Dry the

plate between 1008 and 1058 until the ammonia disappears

completely. Spray with Spray reagent, and heat between

1008 and 1058 for about 15 minutes. Examine the plate un-

der white light.

Disintegration and dissolution of dietary supplements

h2040i: meet the requirements for Disintegration only,

20 minutes.
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Weight variation of dietary supplements h2091i: meet

the requirements.

Assay—Weigh and finely powder not fewer than 20 Tablets.

Transfer about 75 mg of Lysine Hydrochloride, accurately

weighed, to a 125-mL flask, and dissolve in 5 mL of mer-

curic acetate TS with gentle heating. Cool, then add 50 mL

of glacial acetic acid and 3 drops of crystal violets TS, and

titrate with 0.1N perchloric acid VS, determining the end-

point potentiometrically. Perform a blank determination,

and make any necessary correction. Each mL of 0.1 N per-

c h l o r i c a c i d i s e q u i v a l e n t t o 9 . 1 3 3 m g o f

C6H14N2O2 �HCl.&2S (USP28)

MONOGRAPHS (NF)

BRIEFING

Ammonio Methacrylate Copolymer, NF 22 page 2820. It is
proposed to revise Identification test B to clarify that either a poly-
tef sheet or a glass plate could be used to perform the test.

(EMC: D. Bempong) RTS—41548-1

Change to read:

Identification—

A: Infrared Absorption h197Ki.
B: Pour a few mL of the solution prepared for the Viscosity test

onto a polytef sheet

&or glass plate,&2S (NF23)

and allow the solvent to evaporate: a clear film results.

BRIEFING

Myristic Acid. Because there is no existing NF monograph for
this excipient, a new monograph based on the Myristic Acid mono-
graph in the Food Chemical Codex, 5th Edition, page 297, is being
proposed.

(EMC: D. Bempong) RTS—41326-1

Add the following:

&Myristic Acid

C14H28O2 228.37

Tetradecanoic acid [544-63-8].

» Myristic Acid is obtained from coconut oil and

other fats. It contains not less than 97.0 percent of

C14H28O2.

Packaging and storage—Preserve in well-closed con-

tainers. No storage requirements specified.

USP Reference standards h11i—USP Myristic Acid RS.

Congealing temperature h651i: between 488 and 55.58.

Acid value h401i: between 242 and 249.

Iodine value h401i: not more than 1.0.

Saponification value h401i: between 242 and 251.

Unsaponifiable matter h401i: not more than 1%.

Water, Method I h921i: not more than 0.2%.

Residue on ignition h281i: not more than 0.1%.
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Limit of lead—[NOTE—Select reagents having as low a lead

content as practicable, and store all solutions in high-density

polyethylene containers. Rinse all plastic and glassware

thoroughly with warm, 8 N nitric acid followed by de-

ionized water.]

Standard stock solution—Dissolve about 160 mg of lead

nitrate, accurately weighed, in 100 mL of water containing 1

mL of nitric acid. Dilute with water to 1000 mL, and mix.

Standard solutions—[NOTE—Prepare these solutions on

the day of use.] Transfer 10.0 mL of Standard stock solution

to a 100-mL volumetric flask, dilute with water to volume,

and mix. Each mL of this solution contains the equivalent of

about 10 mg of lead. Dilute accurately measured volumes of

the diluted Standard stock solution with water to obtain so-

lutions having known concentrations of about 1 mg, 2 mg,

and 5 mg of lead per mL.

Test solution—Transfer about 5 g of Myristic Acid, ac-

curately weighed, to an evaporating dish. Add 5 mL of a

25% sulfuric acid solution, and distribute the sulfuric acid

uniformly through the sample. Within a hood, place the dish

on a steam bath to evaporate most of the water. Place the

dish on a burner, and slowly pre-ash the sample by expelling

most of the sulfuric acid. Place the dish in a muffle furnace

that has been set at 5258, and ash the sample until the resi-

due appears free from carbon. Prepare a blank by ashing 5

mL of a 25% sulfuric acid solution. Cool, and cautiously

wash down the inside of each evaporation dish with water.

Treat both the sample and the blank as follows. Add 5 mL of

1N hydrochloric acid. Place each dish on a steam bath, and

evaporate to dryness. To each dish add 1.0 mL of 3N hydro-

chloric acid and approximately 5 mL of water, and heat

briefly on a steam bath to dissolve any residue. Transfer

each solution quantitatively to a 10-mL volumetric flask, di-

lute with water to volume, and mix.

Procedure—Using a suitable atomic absorption spectro-

photometer (see Spectrophotometry and Light-Scattering

h851i) equipped with a lead electrodeless discharge lamp,

an air–acetylene flame, and a suitable burner head, perform

a blank determination with water, following the manufac-

turer’s operating instructions. Concomitantly determine

the absorbances of the blank, the Standard solutions, and

the Test solution at the lead emission line of 283.3 nm, using

a slit-width of 0.7 nm. Determine the corrected absorbance

values by subtracting the absorbance of the blank from the

absorbance of each of the Standard solutions and from the

absorbance of the Test solution. Prepare a standard curve by

plotting the corrected absorbance values of the Standard so-

lutions versus their corresponding concentration, in mg per

mL. From the calibration curve, determine the lead concen-

tration in the Test solution. Calculate the lead content, in mg

per g, in the portion of Myristic Acid taken by the formula:

10C/WS,

in which C is the concentration, in mg per mL, of lead from

the standard curve; and WS is the weight, in g, of Myristic

Acid taken: not more than 2 mg per g is found.

Assay—

Resolution solution—Proceed as directed for the System

Suitability Solution in Fatty Acid Composition under Fats

and Fixed Oils h401i, except that only stearic acid and pal-

mitic acid are used.

Standard preparation—Prepare as directed for the Assay

preparation using 100 mg of USP Myristic Acid RS instead

of the substance to be examined.

Assay preparation—Proceed as directed for the Test Solu-

tion in Fatty Acid Composition under Fats and Fixed Oils

h401i.
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Chromatographic system (see Chromatography h621i)—

Prepare as directed for Fatty Acid Composition under Fats

and Fixed Oils h401i. Chromatograph the Resolution solu-

tion, and record the peak responses as directed for Proce-

dure: the resolution, R, between methyl stearate and

methyl palmitate is not less than 1.5.

Procedure—Separately inject equal volumes (about 1 mL)

of the Standard preparation and the Assay preparation into

the chromatograph, record the chromatograms, and identify

the methyl myristate peak in the chromatogram obtained

from the Assay preparation by comparing the retention

times of the peaks in that chromatogram with those in the

chromatogram obtained from the Standard preparation.

Measure the responses for all of the peaks in the chromato-

gram obtained from the Assay preparation, excluding the

solvent peak, and calculate the percentage of C14H28O2 in

the portion of Myristic Acid taken by the formula:

100A/B,

in which A is the the methyl myristate peak response; and B

is the sum of the responses of all the peaks in the chroma-

togram, except the solvent peak.&2S (NF23)

BRIEFING

Polyoxyl 35 Castor Oil, NF 22 page 2916. On the basis of com-
ments received regarding the performance of the current Identifica-
tion test A, it is proposed to delete the current test and replace it
with a spectrophotometric identification test employing Infrared
Absorption h197Fi. It is also proposed to add a new Reference
Standard, USP Polyoxyl 35 Castor Oil RS, to be used in the Iden-
tification test A.

(EMC: C. Sheehan) RTS—41197-1

Add the following:

&USP Reference standards h11i—USP Polyoxyl 35 Cas-

tor Oil RS.&2S (NF23)

Change to read:

Identification—

A: Dissolve about 0.1 g in 1 mL of water, add 9 mL of sodium
chloride solution (1 in 20), and heat in a water bath: the solution
becomes turbid at a temperature between 658 and 858 and becomes
clear on cooling to 408.

&Infrared Absorption h197Fi.&2S (NF23)

B: Dissolve about 0.1 g in 10 mL of alcoholic potassium hy-
droxide TS, boil for about 3 minutes, and evaporate to dryness.
Mix the residue with 5 mL of water: it dissolves, yielding a clear
solution. Add a few drops of glacial acetic acid: a white precipitate
is formed.

C: To a solution (1 in 20) add bromine TS, dropwise: the bro-
mine is decolorized.

BRIEFING

Sesame Oil, NF 22 page 2926 and page 608 of PF 30(2) [Mar.–
Apr. 2004]—See briefing under Soybean Oil.

(EMC: C. Sheehan; NL: W. Paul) RTS—41628-2

Change to read:

» Sesame Oil is the refined fixed oil obtained from the
seed of one or more cultivated varieties of Sesamum
indicum Linné (Fam. Pedaliaceae).

&It may contain suitable antioxidants.&2S (NF23)

Add the following:

&USP Reference standards h11i—USP Sesame Oil Re-

lated Compound A RS. USP Sesame Oil Related Compound

B RS.&1S (NF23)

Add the following:

&Labeling—Label it to indicate the name and quantity of

any added antioxidant.&2S (NF23)
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Change to read:

Triglyceride composition—

Mobile phase—Prepare a filtered and degassed mixture of ace-
tonitrile and methylene chloride (60 : 40). Make adjustments if nec-
essary (see System Suitability under Chromatography h621i).

NOTE—The fatty acid radicals are designated as linoleic (L), oleic
(O), palmitic (P), and stearic (S), and the common abbreviations
for triglycerides used are as follows: trilinolein (LLL), 1,2-dilino-
leoyl-3-oleoyl-rac-glycerol (OLL), 1,2-dilinoleoyl-3-palmitoyl-
rac-glycerol (PLL), 1,2-dioleoyl-3-linoleoyl-rac-glycerol (OOL),
1-palmitoyl-2-oleoyl-3-linoleoyl-rac-glycerol (POL), triolein
(OOO), 1-linoleoyl-2-oleoyl-3-stearoyl-rac-glycerol (SOL), and
1,2-dioleoyl-3-palmitoyl-rac-glycerol (POO).
System suitability solution—Transfer about 30 mg each of OLL

and PLL, accurately weighed, to a 10-mL volumetric flask, dis-
solve in and dilute with Mobile phase to volume, and mix.

&Dissolve an accurately weighed quantity of USP Sesame

Oil Related Compound A RS and USP Sesame Oil Related

Compound B RS in Mobile phase to obtain a solution hav-

ing a known concentration of about 3 mg of each per mL.

[NOTE—USP Sesame Oil Related Compound A RS is OLL

and USP Sesame Oil Related Compound B RS is

PLL].&1S (NF23)

Test solution—Transfer about 200 mg of Oil, accurately
weighed, to a 10-mL volumetric flask, dilute with Mobile phase
to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

chromatograph is equipped with a refractive index detector and
two 4.6-mm 6 25-cm columns in series that contain packings
L1 and are maintained at a constant temperature of about 308.
The flow rate is about 1.0 mL per minute. Chromatograph the Sys-
tem suitability solution, and record the peak areas as directed for
Procedure: the relative retention times are about 0.93 for OLL and
1.0 for PLL; the resolution, R, between OLL and PLL is not less
than 1.8; the relative standard deviation for replicate injections, de-
termined from peak areas, is not more than 1.5%; and the relative
standard deviation for replicate injections, determined from peak
area ratios of OLL to PLL, is not more than 2.2%.
Procedure—Inject about 20 mL of the Test solution into the chro-

matograph, record the chromatogram, and measure the areas for
the eight major triglyceride peaks, eluting from 0 to about 40 min-
utes, with relative retention times stated in the table below and in
the order specified. Calculate the percentage of each of these
triglycerides in the portion of Oil taken by the formula:

100(A/B),

in which A is the peak area for each individual triglyceride; and B is
the sum of the areas of all the peaks, excluding the solvent peak.

Triglyceride Relative Retention Time Composition (%)

LLL 0.55 7.0 to 19.0
OLL 0.65 13.0 to 30.0
PLL 0.69 5.0 to 9.0
OOL 0.77 14.0 to 25.0
POL 0.82 8.0 to 16.0
OOO 0.93 5.0 to 14.0
SOL 0.97 2.0 to 8.0
POO 1.0 2.0 to 8.0

BRIEFING

Anhydrized Liquid Sorbitol, page 993 of PF 30(3) [May–June
2004]. It is proposed to adopt Sorbitol Sorbitan Solution as the title
of this proposed new monograph, which first appeared with the
name Anhydrized Liquid Sorbitol in a Pharmacopeial Preview
in PF 28(3) [May–June 2002] and under In-Process Revision in
PF 29(1) [Jan.–Feb. 2003] and subsequently, under In-Process Re-
vision in PF 29(4) [July.–Aug. 2003]. The Expert Committee on
Nomenclature and Labeling has proposed Sorbitol Sorbitan Solu-
tion as the title of the monograph for this excipient, which is pro-
posed for inclusion in the Second Supplement to USP 28–NF 23,
but with an official date of August 1, 2010, which is sixty months
later than the August 1, 2005, official date of the Second Supple-
ment. The sixty month extension will provide the time deemed nec-
essary for labeling changes to be made for the article and the
numerous preparations in which it is an ingredient, and for practi-
tioners, consumers, and regulatory agencies to become familiar
with the terminology.

(EMC: C. Sheehan; NL: C. Barnstein) RTS—41545-1

Add the following:

&Anhydrized Liquid Sorbitol Sorbitol
Sorbitan Solution

(Monograph under this new title - to become official August 1,
2010)
(Currently there is no official monograph for this article)

» Anhydrized Liquid Sorbitol Sorbitol Sorbitan

Solution is a water solution containing, on the an-

hydrous basis, not less than 25.0 percent of D-sor-

bitol (C6H14O6) and not less than 15.0 percent of

1,4-sorbitan (C6H12O5). The amounts of total sug-

ars, other polyhydric alcohols, and any other hex-

itol anhydrides, if detected, are not included in the

requirements or in the calculated amount under

Other Impurities.

Packaging and storage—Preserve in tight containers. Pre-

serve in well-closed containers. Do not store below 208. No

storage requirements specified.
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Labeling—The labeling indicates the percentage content,

on the anhydrous basis, of D-sorbitol and 1,4-sorbitan.

USP Reference standards h11i—USP Sorbitol RS. USP

1,4-Sorbitan RS.

Identification—

A: Dissolve Prepare a solution containing 1.4 g of An-

hydrized Liquid Sorbitol Sorbitol Sorbitan Solution in 75

mL of water. Transfer 3 mL of this solution to a 15-cm test

tube, add 3 mL of freshly prepared catechol solution (1 in

10), and mix. Add 6 mL of sulfuric acid, mix again, then

gently heat the tube in a flame for about 30 seconds: a deep

pink or wine-red color appears.

B: The retention times of the major peaks in the chro-

matogram of the Assay preparation correspond to those in

the chromatogram of the Standard preparation, as obtained

in the Assay.

Microbial limits h61i—The total aerobic microbial count

using the Plate Method is not more than 1000 cfu per mL.

The total combined molds and yeasts count is not more than

100 cfu per mL.

pH h791i: between 4.0 and 7.0, in a 14% (w/w) solution

of Anhydrized Liquid Sorbitol Sorbitol Sorbitan Solution in

carbon dioxide-free water.

Water, Method I h921i: not more than 31.5%.

Residue on ignition h281i: not more than 0.20%, calcu-

lated on the anhydrous basis. Determine on a 2-g portion,

accurately weighed.

Reducing sugars—To an amount of Anhydrized Liquid

Sorbitol Sorbitol Sorbitan Solution, equivalent to 3.3 g, on

the anhydrous basis, add 3 mL of water, 20.0 mL of cupric

citrate TS, and a few glass beads. Proceed as directed in the

test for Reducing sugars under Mannitol, beginning with

‘‘Heat so that boiling begins.’’ Heat so that boiling begins

after 4 minutes, and maintain boiling for 3 minutes. Cool

rapidly, and add 40 mL of diluted acetic acid, 60 mL of wa-

ter, and 20.0 mL of 0.05 N iodine VS. With continuous

shaking, add 25 mL of a mixture of 6 mL of hydrochloric

acid and 94 mL of water. When the precipitate has dis-

solved, titrate the excess of iodine with 0.05 N sodium

thiosulfate VS using 2 mL of starch TS, added towards

the end of the titration, as an indicator. Not less than 12.8

mL of 0.05 N sodium thiosulfate VS is required, corre-

sponding to not more than 0.3% of reducing sugars, on

the anhydrous basis, as glucose. The amount determined

in this test is not included in the calculated amount under

Other Impurities.

Limit of nickel—

Test solution—Dissolve 20.0 g of Anhydrized Liquid Sor-

bitol Sorbitol Sorbitan Solution in diluted acetic acid, and

dilute with diluted acetic acid to 100.0 mL. Add 2.0 mL

of a saturated solution of ammonium pyrrolidine dithiocar-

bamate (about 10 g of ammonium pyrrolidine dithiocarba-

mate per L) and 10.0 mL of methyl isobutyl ketone, and

shake for 30 seconds. Protect from bright light. Allow the

two layers to separate, and use the methyl isobutyl ketone

layer.

Blank solution—Prepare as directed for the Test solution,

except to omit the use of Anhydrized Liquid Sorbitol Sorbi-

tol Sorbitan Solution. Quantities should be increased five

fold to ensure that a sufficient volume of Blank solution is

available.

Standard solutions—Prepare as directed for the Test solu-

tion, except to prepare three solutions by adding 0.5 mL, 1.0

mL, and 1.5 mL of nickel standard solution TS.

Procedure—Proceed as directed in the test for Nickel un-

der Mannitol. Set the instrument to zero using the Blank so-

lution. Concomitantly determine the absorbances of the

Standard solutions and the Test solution at least three times

each, at the wavelength of maximum absorbance at 232.0
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nm, with a suitable atomic absorption spectrophotometer

(see Spectrophotometry and Light-Scattering h851i)

equipped with a nickel hollow-cathode lamp and an air–a-

cetylene flame. Record the average of the steady readings

for each of the Standard solutions and the Test solution. Be-

tween each measurement, aspirate the Blank solution, and

ascertain that the reading returns to zero. Plot the absorb-

ances of the Standard solutions and the Test solution versus

the added quantity of nickel. Extrapolate the line joining the

points on the graph until it meets the concentration axis. The

distance between this point and the intersection of the axes

represents the concentration of nickel in the Test solution.

Not more than 1 mg per g, calculated on the anhydrous basis,

is found.

Assay—

Mobile phase—Use degassed water.

Resolution solution—Dissolve sorbitol, 1,4-sorbitan, iso-

sorbide, and mannitol in water to obtain a solution having

concentrations of about 10 mg per g, 4 mg per g, 4 mg

per g, and 1 mg per g, respectively.

Standard preparation—Dissolve accurately weighed

quantities of USP Sorbitol RS and USP 1,4-Sorbitan RS

in water to obtain a solution having concentrations of about

10 mg per g and 4 mg per g, respectively.

Assay preparation—Dissolve about 0.40 g of Anhydrized

Liquid Sorbitol Sorbitol Sorbitan Solution, accurately

weighed, in water, and dilute with water to about 20 g. Ac-

curately record the final solution weight, and mix thorough-

ly.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a refractive in-

dex detector that is maintained at a constant temperature of

about 358, and a 7.8-mm 6 10-cm column that contains

packing L34. The column temperature is maintained at

about 508, controlled within+ 28, and the flow rate is about

0.6 mL per minute. Chromatograph the Resolution solution,

and record the peak responses as directed for Procedure: the

resolution, R, between the 1,4-sorbitan and isosorbide is not

less than 2.0. Chromatograph the Standard preparation, and

record the peak responses for 1,4-sorbitan and sorbitol as

directed for Procedure: the relative retention times are about

0.35 for 1,4-sorbitan, 0.43 for isosorbide, 0.7 for mannitol,

and 1.0 for sorbitol; and the relative standard deviation for

replicate injections is not more than 2.0% for each analyte.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Separately cal-

culate the percentages, on the anhydrous basis, of 1,4-sorbi-

tan and sorbitol in the portion of Anhydrized Liquid Sorbitol

Sorbitol Sorbitan Solution taken by the formula:

[10,000(CS /CU)(rU / rS)]/(100 – W),

in which CS is the concentration, in mg per g, of the appro-

priate USP Reference Standard in the Standard preparation;

CU is the concentration, in mg per g, of the Anhydrized Liq-

uid Sorbitol Sorbitol Sorbitan Solution in the Assay prepa-

ration; rU and rS are the peak responses of the corresponding

analyte obtained from the Assay preparation and the Stan-

dard preparation, respectively; and W is the percentage ob-

tained in the test for Water.&2S (NF23)
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BRIEFING

Tapioca Starch, NF 22 page 2940, page 3181 of the First Sup-
plement, and page 1336 of PF 30(4) [July–Aug. 2004]. On the ba-
sis of comments received, it is proposed to revise the sample size in
the test for Iron h241i.

(EMC: C. Sheehan) RTS—41473-1

Change to read:

Packaging and storage—Preserve in well-closed containers.

&No storage requirements specified.&1S (NF23)

Delete the following:

&Botanic characteristics—Examine Tapioca Starch under a mi-
croscope, using not less than 206 magnification and using glyc-
erin as the mounting agent: it appears as spherical granules with
one truncated side, typically having a 5- to 35-mm diameter and
having circular or several-rayed central clefts.&1S (NF23)

Change to read:

Identification—

A: Suspend 1 g of Tapioca Starch in 50 mL of water, boil for 1
minute, and cool: a thin, cloudy mucilage is formed.
B: To 10 mL of the mucilage obtained in Identification test A

add 0.04 mL each of iodine and potassium iodide TS: a reddish
violet to dark blue color is produced, which disappears on heating
and reappears on cooling.

&A: Examine Tapioca Starch under a microscope, using

not less than 206 magnification and using glycerin as the

mounting agent: it appears as spherical granules with one

truncated side, typically having a 5- to 35-mm diameter

and having circular or several-rayed central clefts.

B: Suspend 1 g of Tapioca Starch in 50 mL of water,

boil for 1 minute, and cool: a thin, cloudy mucilage is

formed.

C: To 1 mL of the mucilage obtained in Identification

test B add 0.05 mL of iodine and potassium iodide TS 2:

an orange-red to dark blue color, which disappears on heat-

ing, is produced.&1S (NF23)

Change to read:

Iron h241i: 0.002%, the Test Preparation being prepared as fol-
lows. Shake 0.25 g

&0.75 g&2S (NF23)

of Tapioca Starch with 15 mL of 0.1N hydrochloric acid, and filter.
Use 10 mL of this solution as the Test Preparation.

BRIEFING

Tagatose. Because there is no existing NF monograph for this
excipient, a new monograph is proposed based on a manufacturer’s
tests and acceptance criteria. The liquid chromatographic proce-
dure in the Assay was validated using a Biorad Aminex HPX-
87C brand of L19 column; tagatose peak elutes at approximately
32 minutes.

(EMC: E. Gonikberg; AMB: D. Porter) RTS—41251-1

Add the following:

&Tagatose

C6H12O6 180.16 [87-81-0].

D-Tagatose.

D-lyxo-Hexulose.

» Tagatose is a ketohexose, an epimer of D-fruc-

tose inverted at C-4. It is obtained from D-galac-

tose by isomerization under alkaline conditions in

the presence of calcium. It contains not less than

98.0 percent of C6H12O6, calculated on the dried

basis.
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Packaging and storage—Preserve in well-closed con-

tainers, and store at room temperature.

USP Reference standards h11i—USP Tagatose RS.

Identification—

A: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: It meets the requirements of the test for Specific ro-

tation h781Si.

C: Add 3 mL of a solution (1 in 5) to 5 mL of hot alka-

line cupric tartrate TS: a copious red precipitate of cuprous

oxide is formed.

Melting range, Class 1 h741i: between 1338 and 1448.

Specific rotation h781Si: between –48 and –5.68.

Test solution: 10 mg per mL, in water.

Microbial limits h61i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

1000 cfu per g, and the total combined molds and yeasts

count does not exceed 100 cfu per g.

Loss on drying h731i—Dry it at 1028 for 2 hours: it loses

not more than 0.5% of its weight.

Total ash h561i: not more than 0.1%, determined on a

1.0-g specimen.

Limit of lead—

Test solution—Accurately weigh about 2.5 g of Tagatose,

and dissolve in a mixture of 4 mL of sulfuric acid and 5 mL

of hydrochloric acid. Transfer the solution to a 50-mL vol-

umetric flask, dilute with water to volume, and mix.

Standard lead solution—Dissolve 1.60 g of lead nitrate in

diluted nitric acid (10 mL of nitric acid diluted with 20 mL

water, boiled to remove nitrous fumes, and cooled), and di-

lute with water to 1000 mL. Dilute 10.0 mL of this solution

with water to 500 mL. This solution contains the equivalent

of 20 mg of lead per mL.

Calibration solutions—To a series of 100-mL volumetric

flasks, pipet 0, 1, 2, 3, 4 and 5 mL of the Standard lead so-

lution, and dilute to about 50 mL. Add 8 mL of sulfuric acid

and 10 mL of hydrochloric acid to each flask, shake to dis-

solve, and dilute with water to volume. These solutions con-

tain 0, 0.2, 0.4, 0.6, 0.8 and 1.0 mg of lead per mL.

Procedure—Concomitantly determine the absorbances of

the Calibration solutions and the Test solution at the wave-

length of maximum absorbance at 283.3 nm, with a suitable

atomic absorption spectrophotometer (see Spectrophotome-

try and Light-Scattering h851i) using an air–acetylene

flame. Plot the absorbances of the Calibration solutions ver-

sus the concentration of lead. Using this graph, determine

the concentration of lead in the Test solution. Not more than

1 mg per g is found.

Assay—

Mobile phase—Prepare a solution in water containing 50

mg of calcium acetate per L.

Standard preparation—Dissolve an accurately weighed

quantity of USP Tagatose RS in water to obtain a solution

having a known concentration of about 5 mg per mL. Pass

through a 0.2-mm filter.

Assay preparation—Transfer about 50 mg of Tagatose,

previously dried, to a 10-mL volumetric flask, and dissolve

in about 8 mL of water. Dilute with water to volume, and

pass through a 0.2-mm filter.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a refractive in-

dex detector and a 7.8-mm 6 30-cm column that contains

9-mm packing L19. The column temperature is maintained

at 858. The flow rate is about 0.6 mL per minute. Chromat-
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ograph the Standard preparation, and record the peak re-

sponses as directed for Procedure: the relative standard de-

viation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C6H12O6 in the portion of Tagatose taken

by the formula:

10C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ta-

gatose RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&2S (NF23)

GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

BRIEFING

h11i USP Reference Standards, USP 27 page 2111, page 3310
of the Second Supplement, the Third Interim Revision Announce-
ment on page 785 of PF 30(3) [May–June 2004], the Fourth Inter-
im Revision Announcement on page 1150 of PF 30(4) [July–Aug.
2004], page 793 of PF 26(3) [May–June 2000], page 1101 of PF
26(4) [July–Aug. 2000], page 1832 of PF 27(1) [Jan.–Feb. 2001],
page 3071 of PF 27(5) [Sept.–Oct. 2001], page 433 of PF 28(2)
[Mar.–Apr. 2002], page 839 of PF 28(3) [May–June 2002], page
1224 of PF 28(4) [July–Aug. 2002], page 1468 of PF 28(5) [Sept.–
Oct. 2002], page 1913 of PF 28(6) [Nov.–Dec. 2002], page 710 of

PF 29(3) [May–June 2003], page 1137 of PF 29(4) [July–Aug.
2003], page 1601 of PF 29(5) [Sept.–Oct. 2003], page 2022 of
PF 29(6) [Nov.–Dec. 2003], page 211 of PF 30(1) [Jan.–Feb.
2004], page 613 of PF 30(2) [Mar.–Apr. 2004], page 998 of PF
30(3) [May–June 2004], and page 1338 of PF 30(4) [July–Aug.
2004].

(HDQ) RTS—40992-1; 41251-1; 41357-1; 41354-1;
41356-1; 41355-1; 39507-4; 41592-2

Add the following:

&USP 4-Aminophenol RS—[To come.]&2S (USP28)

Add the following:

&USP Etidronate Disodium Related Compound A RS

[ sod ium phosph i t e d iba s i c pen t ahyd ra t e ] (Na 2

HPO3 � 5H2O 216.04 CAS-13708-85-5)—Do not

dry.&2S (USP28)

Add the following:

&USP Modafinil RS—[To come.]&2S (USP28)

Add the following:

&USP Phenol RS—[To come.]&2S (USP28)

Add the following:

&USP Prilocaine RS—[To come.]&2S (USP28)

Add the following:

&USP Prilocaine Related Compound A RS [o-toluidine

hydrochloride] (CH3C6H4NH2HCl 143.62 CAS-636-

21-5).&2S (USP28)

Add the following:

&USP Prilocaine Related Compound B RS [(RS)-N-(4-

methylphenyl)-2-(propylamino)propanamide](C13H20N2O

220.31).&2S (USP28)

Change to read:

&USP Propofol Resolution

&Mixture&2S (USP28)

RS [propofol and 2-isopropyl-6-n-propylphenol].&2S (USP27)
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Add the following:

.USP Propofol Related Compound C RS [2-(1-methyl-

e t h oxy ) - 1 , 3 - b i s ( 1 -me t hy l e t h y l ) b e n z e n e ] (C 1 4

H22O 206.32).2 (USP28)

Delete the following:

&USP Propofol for System Suitability RS [propofol, 3,3’-5,5’-tet-
raisopropyldiphenol and 2-(1-methylethoxy)-1,3-bis(1-methy-
lethyl)benzene].&2S (USP28)

Add the following:

&USP Tagatose RS—Dry at 1028 for 2 hours before

using.&2S (USP28)

Biological Tests and Assays

BRIEFING

h121i Insulin Assays, USP 27 page 2193. On the basis of infor-
mation received, it is proposed to modify the calculation for poten-
cy and the statistics used to calculate the confidence interval.
Several other changes have been made to clarify the procedure.

(BNT: L. Callahan) RTS—32750-1; 41659-1

Change to read:

The most prominent manifestation of insulin activity, an abrupt
decrease in blood glucose, was the basis for biologic assay from the
time of the

&its&2S (USP28)

first clinical use. of insulin

&

&2S (USP28)

The procedure, although relatively cumbersome, has the great mer-
it of accurately reflecting the effect on the diabetic patient. The ad-
vent of practical yet sophisticated physicochemical methods (e.g.,
liquid chromatography) to measure insulin potency quantitatively
has resulted in a more accurate and precise compendial test for in-
sulin and insulin products. However, the bioidentity of insulin and
insulin products cannot be assessed by these methods. Thus, a
qualitative test in rabbits is included in this chapter, and its use is
called for in the appropriate monographs.
The Rabbit Blood Sugar Method—Quantitative is used to deter-

mine the potency of Insulin Reference Standards, for the validation
of the stability of new insulin preparations, and to determine the
specific activities of insulin analogs.

Change to read:

RABBIT BLOOD SUGAR METHOD—
QUANTITATIVE

USP Reference Standards h11i—USP Dextrose RS. USP Insu-
lin RS. USP Insulin (Beef) RS. USP Insulin Human RS. USP Insu-
lin (Pork) RS.

&Diluent—Prepare an aqueous solution containing 0.1%

to 0.25% (w/v) of either cresol or phenol, 1.4% to 1.8%

(w/v) of glycerin, and sufficient hydrochloric acid to pro-

duce a pH between 2.5 and 3.5, unless otherwise directed

in the individual monograph.&2S (USP28)

Standard Stock Solution—Dissolve either a suitable quantity
of accurately weighed USP Insulin RS or a vial of lyophilized
USP Insulin RS of the appropriate species in sufficient water con-
taining 0.1% to 0.25% (w/v) of either phenol or cresol, 1.4% to
1.8% (w/v) of glycerin, and sufficient hydrochloric acid

&Diluent&2S (USP28)

to make a Standard Stock Solution containing 40 USP Insulin
Units per mL and having a pH between 2.5 and 3.5, unless other-
wise directed in the individual monograph. Store in a cold place,
protected from freezing, and use within 6 months.

Standard Solutions—Dilute portions of the Standard Stock So-
lution

&with Diluent&2S (USP28)

to make two solutions, one to contain 1.0 USP Insulin Unit per mL
(Standard Solution 1), and the other to contain 2.0 USP Insulin
Units per mL (Standard Solution 2). Use as a diluent a solution
containing 0.1% to 0.25% (w/v) of either cresol or phenol, 1.4%
to 1.8% (w/v) of glycerin, and sufficient hydrochloric acid to pro-
duce a pH between 2.5 and 3.5, unless otherwise directed in the
individual monograph.

&

&2S (USP28)

&Assay Stock Solution—Proceed as directed under Stan-

dard Stock Solution except use a suitable quantity of the

preparation under test in place of USP Insulin RS. The As-

say Stock Solution contains about 40 USP Insulin Units per

mL.&2S (USP28)

Assay Solutions—Dilute two volumes of the preparation under
test with Standard Stock Solution to obtain a solution containing
1.0 USP Insulin Unit per mL (Assay Solution 1), and a second so-
lution containing 2.0 USP Insulin Units per mL (Assay Solution 2).
In the case of neutral insulin injection, adjust to a pH of 2.5 to 3.5
prior to making the dilutions.

&Dilute portions of the Assay Stock Solution with Diluent to

make two dilutions of the preparation under test, one of

which may be expected, on the basis of the assumed poten-
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cy, to contain 1.0 USP Insulin Unit per mL (Assay Solution

1), and the other to contain 2.0 USP Insulin Units per mL

(Assay Solution 2). In the case of neutral insulin injection,

adjust to a pH of 2.5 to 3.5 prior to making the dilu-

tions.&2S (USP28)

Doses of the Solutions To Be Injected—Select on the basis of
trial or experience the dose of the dilutions to be injected, the vol-
ume of which usually will be between 0.30 mL and 0.50 mL. For
each animal the volume of the Standard Solution is the same as that
of the Assay Solution.

Preparation of Animal—Select suitable, healthy rabbits each
weighing not less than 1.8 kg. Keep the rabbits in the laboratory
for not less than 1 week before use in the assay, maintaining them
on an adequate uniform diet, with water available at all times.

Procedure—Divide the rabbits into four equal groups of prefer-
ably not less than six rabbits each. On the preceding day, approx-
imately 20 hours before the assay, provide each rabbit with an
amount of food that will be consumed within 6 hours. Follow
the same feeding schedule before each test day. During the assay,
withhold all food until after the final blood specimen is taken. Han-
dle the rabbits with care in order to avoid undue excitement, and
inject subcutaneously the doses indicated in the following design

&(see Table 1),&2S (USP28)

the second injection being made on the day after the first injection,
or not more than 1 week later.

&The time between the first and second injection is the same

for all rabbits.

Table 1

Group First Injection Second Injection

1 Standard Solution 2 Assay Solution 1

2 Standard Solution 1 Assay Solution 2

3 Assay Solution 2 Standard Solution 1

4 Assay Solution 1 Standard Solution 2

&2S (USP28)

Blood Samples—At 1 hour

&+ 5 minutes&2S (USP28)

and 2 ½ hours

&+ 5 minutes&2S (USP28)

after the time of injection, obtain from each rabbit a suitable blood
specimen from a marginal ear vein.

&Blood can also be collected effectively from the central au-

ricular artery.&2S (USP28)

Dextrose Determination—Determine the dextrose content of the
blood specimens by a suitable procedure that is adapted to
automated analysis. (see Diagram for Biological Potency of Glu-
cagon by the Rat Hepatocyte Method under Automated Methods of
Analysis h16i)
&

&2S (USP28)

The following procedure may be used.

Anticoagulant Solution—Dissolve 1 g of edetate sodium and 200
mg of sodium fluoride in 1 L of water, and mix.

Dextrose Standard Preparations—Transfer known concentra-
tions of USP Dextrose RS to suitable vessels, and dilute quantita-
tively and stepwise with Anticoagulant Solution (1 : 9) to obtain a
range of Dextrose Standard Solutions containing between 20 and
100 mg per 100 mL, having known concentrations similar to the
concentrations in the rabbit blood samples.

Test Preparations—Pipet into separate, suitable vessels 0.1 mL
of each Blood Sample and 0.9 mL of Anticoagulant Solution.

Procedure—Subject the Test Preparations to dialysis across a
semipermeable membrane for a sufficient time so that the dextrose
passes through the membrane into a saline TS solution containing
glucose oxidase, horseradish peroxidase, 3-methyl-2-benzothiazo-
linone hydrazone hydrochloride TS, and N,N-dimethylaniline. The
absorbances of the Test Preparations are determined at 600 nm in a
recording colorimeter. The absorbances of the Dextrose Standard
Preparations are similarly determined at the start and the end of
each run.

Calculation—Calculate the response of each rabbit to each
injection from the sum of the two blood-sugar values, and subtract
its response, to Standard Solution 1 from that to Standard Solution
2,

&

&2S (USP28)

disregarding the chronological order in which the responses were
observed, to obtain the individual differences, y, as shown in the
accompanying table

&Table 2.&2S (USP28)

When the data for one or more rabbits are missing in an assay,
allow for differences in the sizes of the groups by suitable means
(see Replacement of Missing Values under Design and Analysis of
Biological Assays h111i).
&do not use the confidence interval formulas given here, but

seek statistical help. The data can still be analyzed with

proper analysis of variance.&2S (USP28)

When the number of rabbits, f, carried through the assay is the
same in each group, total the y’s in each group and compute Ta = –
T1 + T2 + T3 – T4 and Tb = T1 + T2 + T3 + T4. The logarithm of the
relative potency of the test dilutions is M’ = 0.301Ta / Tb. The po-
tency of the injection in USP Units per mL

&mg&2S (USP28)

equals the antilog (log R + M’), where R = vS / vU, in which vS is the
number of USP Units per mL of the Standard dilution and vU is the
number of mL of injection per mL of the Assay dilution.

&is the number of mg of insulin per mL of the corresponding

Assay dilution.&2S (USP28)

Determine the confidence interval of the log-relative potency M’
(see Confidence Intervals for Independent Assays under Design
and Analysis of Biological Assays h111i).
&Determine the 95% confidence interval for the log-relative

potency using Fieller’s Theorem (see Appendix and Design

and Analysis of Biological Assays h111i).&2S (USP28)

If the confidence interval is more than 0.082, which corresponds at
P = 0.95 to confidence limits of about +10% of the computed po-
tency, repeat the assay until the combined data of the two or more
assays, redetermined as described in Combination of Independent
Assays under Design and Analysis of Biological Assays h111i,
meet this acceptable limit.
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Table 2

Group Differences
Individual

Response (y)
Total

Response (T)

&Standard Deviations of

Differences (S)&2S (USP28)

1 Standard Solution 2 – Assay Solution 1 y1 T1
&S1&2S (USP28)

2 Assay Solution 2 – Standard Solution 1 y2 T2
&S2&2S (USP28)

3 Assay Solution 2 – Standard Solution 1 y3 T3
&S3&2S (USP28)

4 Standard Solution 2 – Assay Solution 1 y4 T4
&S4&2S (USP28)

Add the following:

&Appendix—Fieller’s Theorem for Determining the

Confidence Interval for a Ratio

This version of Fieller’s Theorem is for the case where the

numerator and denominator are uncorrelated. The equation

assumes the numerator and denominator are normally dis-

tributed and the groups of rabbits are equal-sized.

Then, the 95% confidence interval for the ratio is:

where f (degrees of freedom in the standard errors) = 4(k –

1), where k is the number of rabbits in a group, t is the upper

97.5 percentile of the t-distribution with f degrees of free-

dom, and

If g �1, the denominator is not significantly different

from 0 and the formula does not work.
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Chemical Tests and Assays

OTHER TESTS AND
ASSAYS

BRIEFING

h341iAntimicrobial Agents—Content,USP 27 page 2210 and
page 3104 of the First Supplement. In the General Gas Chromat-
ographic Method, it is proposed to revise the Standard Preparation
under Chlorobutanol and the Internal Standard Solution and the
Standard Preparation under Phenol to include the use of USP
Chlorobutanol RS and USP Benzyl Alcohol RS and USP Phenol
RS, respectively. In the Polarographic Method, it is proposed to
revise the Standard Preparation under Thimerosal to include the
use of USP Thimerosal RS.

(PA7b: B. Davani) RTS—41357-1

Change to read:

GENERAL GAS CHROMATOGRAPHIC
METHOD

The general procedures set forth in the following paragraphs are
applicable to the quantitative determination of benzyl alcohol,
chlorobutanol, phenol, and the methyl, ethyl, propyl, and butyl es-
ters of p-hydroxybenzoic acid, the latter being treated as a group,
the individual members of which, if present, are capable of separate
determination. Prepare the Internal Standard Solution and the
Standard Preparation for each agent as directed individually be-
low. Unless otherwise directed below, prepare the Test Preparation
from accurately measured portions of the Internal Standard Solu-
tion and the sample under test, of such size that the concentration of
the agent and the composition of the solvent correspond closely to
the concentration and composition of the Standard Preparation.
Suggested operating parameters of the gas chromatograph appara-
tus are given in the accompanying table, the carrier gas being he-
lium or nitrogen, and the detector being the flame-ionization type.

Suggested Operating Parameters of Gas Chromatograph
Apparatus

Agent

Column Size Column
Packing

Phases and
Support

Flow
Rate,
mL per
min.

Column
Temper-
atureLength ID

Benzyl
Alcohol

1.8 m 3 mm 5%G16/
S1A

50 1408

Chloro-
butanol

1.8 m 2 mm 5%G16/
S1A

20 1108

Suggested Operating Parameters of Gas Chromatograph
Apparatus (Continued)

Agent

Column Size Column
Packing

Phases and
Support

Flow
Rate,
mL per
min.

Column
Temper-
atureLength ID

Phenol 1.2 m 3 mm 5%G16/
S1A

50 1458

Parabens 1.8 m 2 mm 5%G2/
S1A

20 1508

Benzyl Alcohol

Internal Standard Solution—Dissolve about 380 mg of phenol
in 10 mL of methanol contained in a 200-mL volumetric flask. Add
water to volume, and mix.

Standard Preparation—Dissolve about 180 mg of &USP Ben-
zyl Alcohol RS,&1S (USP27) accurately weighed, in 20.0 mL of meth-
anol contained in a 100-mL volumetric flask. Add Internal
Standard Solution to volume, and mix.

Procedure—Separately inject equal volumes (about 5 mL) of
the Standard Preparation and the Test Preparation into the chro-
matograph, record the chromatograms with the apparatus adjusted
to the parameters set forth in the accompanying table, and measure
the areas under the peaks for benzyl alcohol and phenol. Calculate
the content, in mg per mL, of benzyl alcohol (C7H8O) in the spec-
imen taken by the formula:

100(C/V)(p1 / p2)(P2 /P1),

in which C is the concentration, in mg per mL, of benzyl alcohol in
the Standard Preparation; V is the volume, in mL, of the specimen
under test used in preparing each 100 mL of the Test Preparation;
p1 and p2 are the peak areas for benzyl alcohol and phenol, respec-
tively, obtained from the Test Preparation; and P1 and P2 are the
peak areas of benzyl alcohol and phenol, respectively, obtained
from the Standard Preparation.

Chlorobutanol

Internal Standard Solution—Transfer about 140 mg of ben-
zaldehyde to a 100-mL volumetric flask, add 10 mL of methanol,
and swirl to dissolve. Dilute with water to volume, and mix.

Standard Preparation—Transfer about 125 mg of chlorobuta-
nol,

&USP Chlorobutanol RS,&2S (USP28)

accurately weighed, to a 25-mL volumetric flask. Add 2 mL of
methanol, swirl to dissolve, dilute with water to volume, and
mix. Transfer 5.0 mL of this solution and 5.0 mL of Internal Stan-
dard Solution to a 25-mL flask, and mix to obtain a solution having
a known concentration of about 2.5 mg of chlorobutanol per mL.

Test Preparation—Quantitatively dilute, if necessary, an ac-
curately measured volume of the specimen under test with metha-
nol to obtain a solution containing not more than about 5.0 mg of
chlorobutanol per mL. Combine 3.0 mL of this solution with 3.0
mL of Internal Standard Solution, and mix.

Chromatographic System (see Chromatography h621i)—
[NOTE—See accompanying table for column dimensions, column
packing phase and support, flow rate, and column temperature.]
The injection port temperature is maintained at 1808, and the de-
tector is maintained at 2208. Chromatograph the Standard Prepa-
ration, and record the peak responses as directed for Procedure:
the relative retention times are about 0.8 for benzaldehyde and
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1.0 for chlorobutanol; the resolution, R, between benzaldehyde and
the chlorobutanol is not less than 2.0; and the relative standard de-
viation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 1 mL) of
the Standard Preparation and the Test Preparation into the chro-
matograph, record the chromatograms, and measure the areas for
the major peaks. Calculate the quantity, in mg, of chlorobutanol
(C4H7Cl3O) in each mL of the specimen under test by the formula:

C(L/D)(RU /RS),

in which C is the concentration, in mg per mL, of chlorobutanol,
calculated on the anhydrous basis, in the Standard Preparation; L
is the labeled quantity, in mg, of chlorobutanol in each mL of the
specimen under test; D is the concentration, in mg per mL, of chlo-
robutanol in the Test Preparation, based on the volume of speci-
men under test taken and the extent of dilution; and RU and RS are
the ratios of the chlorobutanol peak to the benzaldehyde peak ob-
tained from the Test Preparation and the Standard Preparation,
respectively.

Phenol

Internal Standard Solution—Pipet 1 mL of benzyl alcohol

&USP Benzyl Alcohol RS&2S (USP28)

into a 500-mL volumetric flask, add methanol to volume, and mix.

Standard Preparation—Dissolve about 75 mg of phenol,

&USP Phenol RS,&2S (USP28)

accurately weighed, in 7.5 mL of methanol contained in a 100-mL
volumetric flask. Add 20.0 mL of Internal Standard Solution, then
add water to volume, and mix.

Procedure—Separately inject equal volumes (about 3 mL) of
the Standard Preparation and the Test Preparation into the chro-
matograph, record the chromatograms with the apparatus adjusted
to the parameters set forth in the accompanying table, and measure
the areas under the peaks for phenol and benzyl alcohol Calculate
the content, in mg per mL, of phenol (C6H6O) in each mL of the
specimen taken by the formula:

100(C/V)(p1 / p2)(P2 /P1),

in which C is the concentration, in mg per mL, of phenol in the
Standard Preparation; V is the volume, in mL, of the specimen
under test used in preparing each 100 mL of the Test Preparation;
p1 and p2 are the peak areas for phenol and benzyl alcohol, respec-
tively, obtained from the Test Preparation; and P1 and P2 are the
peak areas of phenol and benzyl alcohol, respectively, obtained
from the Standard Preparation.

Methylparaben and Propylparaben

Internal Standard Solution—Place about 200 mg of benzo-
phenone in a 250-mL volumetric flask, dilute with ether to volume,
and mix.

Standard Preparation—Place 100 mg of &USP Methylpara-
ben RS&1S (USP27) and 10 mg of &USP Propylparaben RS,&1S (USP27)

each accurately weighed, in a 200-mL volumetric flask, dilute with
Internal Standard Solution to volume, and mix. Place 10 mL of this
solution in a 25-mL conical flask, and proceed as directed for Test
Preparation, beginning with ‘‘Add 3 mL of pyridine.’’

Test Preparation—Pipet 10 mL of the specimen under test and
10 mL of the Internal Standard Solution into a small separator.
Shake vigorously, allow the layers to separate, draw off the aque-
ous layer into a second separator, and transfer the ether layer into a
small flask through a funnel containing anhydrous sodium sulfate.
Extract the aqueous layer with two 10-mL portions of ether, also

filtering the extracts through the anhydrous sodium sulfate. Evap-
orate the combined extracts under a current of dry air until the vol-
ume is reduced to about 10 mL, then transfer the residue to a 25-
mL conical flask. Add 3 mL of pyridine, complete the evaporation
of the ether, and boil on a hot plate until the volume is reduced to
about 1 mL. Cool, and add 1 mL of a suitable silylation agent, such
as bis(trimethylsilyl)trifluoroacetamide, bis(trimethylsilyl)aceta-
mide, or a mixture of hexamethyldisilazane and trimethylchlorosi-
lane [2 : 1 or 3 : 1 (v/v)]. Mix, and allow to stand for not less than 15
minutes.

Procedure—Separately inject equal volumes (2 mL) of the sila-
nized solution from the Standard Preparation and the Test Prepa-
ration into the chromatograph, record the chromatograms with the
apparatus adjusted to the parameters set forth in the accompanying
table, and measure the areas under the peaks for methylparaben,
propylparaben, and benzophenone. Calculate the content, in mg
per mL, of methylparaben (C8H8O3) in the sample under test by
the formula:

10(CM /V)(p1 / p3)(P3 /P1),

in which CM is the concentration, in mg per mL, of methylparaben
in the Standard Preparation; V is the volume, in mL, of the spec-
imen taken; p1 and p3 are the peak areas for methylparaben and ben-
zophenone, respectively, obtained from the Test Preparation; and
P1 and P3 are the peak areas of methylparaben and benzophenone,
respectively, obtained from the Standard Preparation. Similarly,
calculate the content, in mg per mL, of propylparaben (C10H12O3)
in the specimen under test by the formula:

10(CP /V)(p2 / p3)(P3 /P2),

in which CP is the concentration, in mg per mL, of propylparaben in
the Standard Preparation; V is the volume, in mL, of the specimen
taken; p2 and p3 are the peak areas for propylparaben and benzo-
phenone, respectively, obtained from the Test Preparation; and P2

and P3 are the peak areas of propylparaben and benzophenone,
respectively, obtained from the Standard Preparation.
Ethylparaben and butylparaben may be determined in a similar

manner.

Change to read:

POLAROGRAPHIC METHOD

Phenylmercuric Nitrate

Standard Preparation—Dissolve about 100 mg of phenylmer-
curic nitrate, accurately weighed, in sodium hydroxide solution (1
in 250) contained in a 1000-mL volumetric flask, warming if nec-
essary to effect solution, add the sodium hydroxide solution to vol-
ume, and mix. Pipet 10 mL of this solution into a 25-mL
volumetric flask, and proceed as directed under Test Preparation,
beginning with ‘‘add 2 mL of potassium nitrate solution (1 in
100).’’

Test Preparation—Pipet 10 mL of the specimen under test into
a 25-mL volumetric flask, add 2 mL of potassium nitrate solution
(1 in 100) and 10 mL of pH 9.2 alkaline borate buffer (see under
Buffer Solutions in the section Reagents, Indicators, and Solu-
tions), and adjust to a pH of 9.2, if necessary, by the addition of
2 N nitric acid. Add 1.5 mL of freshly prepared gelatin solution
(1 in 1000), then add the pH 9.2 alkaline borate buffer to volume,
and mix.

Procedure—Pipet a portion of the Test Preparation into the po-
larographic cell, and deaerate by bubbling nitrogen through the so-
lution for 15 minutes. Insert the dropping mercury electrode of a
suitable polarograph (see Polarography h801i), and record the po-
larogram from –0.6 to –1.5 volts versus the saturated calomel elec-
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trode. Determine the diffusion current of the Test Preparation, (id)U,
as the difference between the residual current and the limiting cur-
rent. Similarly and concomitantly determine the diffusion current,
(id)S, of the Standard Preparation. Calculate the quantity, in mg, of
phenylmercuric nitrate (C6H5HgNO3) in each mL of the specimen
taken by the formula:

2.5C[(id)U / (id)S],

in which C is the concentration, in mg per mL, of phenylmercuric
nitrate in the Standard Preparation.

Thimerosal

Standard Preparation—On the day of use, place about 25 mg
of thimerosal,

&USP Thimerosal RS,&2S (USP28)

accurately weighed, in a 250-mL volumetric flask, add water to
volume, and mix. Protect from light. Pipet 15 mL of this solution
into a 25-mL volumetric flask, add 1.5 mL of gelatin solution (1 in
1000), then add potassium nitrate solution (1 in 100) to volume,
and mix.

Test Preparation—Pipet 15 mL of the test specimen into a 25-
mL volumetric flask, add 1.5 mL of gelatin solution (1 in 1000),
add potassium nitrate solution (1 in 100) to volume, and mix.

Procedure—Transfer a portion of the Test Preparation to a po-
larographic cell, and deaerate by bubbling nitrogen through the so-
lution for 15 minutes. Insert the dropping mercury electrode of a
suitable polarograph (see Polarography h801i), and record the po-
larogram from –0.2 to –1.4 volts versus the saturated calomel elec-
trode. Determine the diffusion current, (id)U, as the difference
between the residual current and the limiting current. Similarly
and concomitantly determine the diffusion current, (id)S, of the
Standard Preparation. Calculate the quantity, in mg, of thimerosal
(C6H9HgNaO2S) in each mL of the test specimen taken by the for-
mula:

1.667C[(id)U / (id)S],

in which C is the concentration, in mg per mL, of thimerosal in the
Standard Preparation; and the other terms are as defined therein.

BRIEFING

h386i Environmentally Sensitive Preparations, page 1143 of
PF 29(4) [July–Aug. 2003]. Following the PSD Open Conference
held October 12–15, 2003, this chapter was revised to incorporate
comments received. The revised version was further discussed
with FDA representatives, and based on the comments presented
by FDA, additional revisions were made. Listed below are high-
lights of the revisions made to the chapter:
1. Emphasis on packaging selection.
2. Definition of repackager(s)—contract and wholesale.
3. Deletion of 378 C, in item 2b, under Criteria to Determine if a

Product is an Environmentally Sensitive Preparation.
4. Deletion of 65+ 5% relative humidity, item 2c under the

same section.
5. Removal of all references to data and replacing it with stabil-

ity and packaging information.
6. Introduction of icons in appropriate sections of the text.

The PSD Committee believes that these changes address FDA’s
and manufacturers’ concerns, as well as defining, more precisely,
information required from the manufacturers.

(PSD: C. Okeke) RTS—40548-7; 40622-1; 40657-1

Add the following:

&h386i ENVIRONMENTALLY
SENSITIVE PREPARATIONS

In the interest of ensuring the integrity of a pharmaceuti-

cal article as it reaches the patient for a course of treatment,

this chapter focuses on preparations that may be repackaged

or dispensed in other than the market package so that proper

storage and shipment instructions can be included with the

official preparation. It is assumed that, as long as these pack-

aged preparations are transported according to the directions

in the package insert, the original manufacturer’s packages

are sufficient for assuring that these requirements are met.

An individual preparation is an Environmentally Sensi-

tive Preparation if data indicate the failure of that prepara-

tion to conform to a monograph requirement after exposure

to one of the following sets of criteria.

CRITERIA TO DETERMINE IF A PRODUCT IS AN

ENVIRONMENTALLY SENSITIVE PREPARATION

NOTE—The dosage form may be protected from light dur-

ing the studies.

1. Use pertinent stability data available on file, or

2. Determine if a preparation meets the test requirements

(a–d) listed below. If a preparation does not meet a

monograph requirement after exposure to conditions

specified for requirement a, retest as directed for b, c,

or d, as appropriate.
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a. For any dosage form: 3 months at a temperature of

40+ 28 and 75+ 5% relative humidity in the market

container, or 30+ 28 and 60+ 5% relative humidity

for 6 months.

b. For solutions: 3 months at a temperature of 378 to

40+ 28 and ambient humidity in the market container.

c. For semisolids and heterogeneous liquids, such as

creams, transdermal systems, gels, emulsions, and sus-

pensions; and for sterile solids for injection: 6 months at

a temperature of 30+ 28 and 60+ 5% relative humid-

ity in the market container.

d. For solid oral dosage form: 30 days at a temperature of

25+ 28 and 60+ 5% relative humidity in an open dish

(i.e., the container without closure, coil, desiccant, or

unsealed blisters).

Definitions

For the purpose of this chapter, a packager is defined as

one who puts a drug product into a primary container for

distribution to patients. A packager may be a repackager,

a pharmacist, or a manufacturer.

Labeling, Storage, and Shipping

Decisions regarding the labeling of a product as an Envi-

ronmentally Sensitive Preparation are the responsibility of

the packager and are based on the product’s characteristics

and stability history.

Where data establish that a preparation is an Environmen-

tally Sensitive Preparation, any of the following labeling

and shipping arrangements are employed, as appropriate,

to ensure monograph conformity.

a. The article is shipped in a manner that (1) ensures that its

integrity is maintained, and (2) is based on product in-

formation, packaging data, and the distribution system

used.

b. The article is shipped in suitable appropriate protective

packaging—insulated package—that could include

foil-laminated polyethylene bags, desiccant containers,

or packages of sufficient desiccant capacity.

c. The article is shipped with a validated time–temperature

monitoring device (see Monitoring Devices—Time,

Temperature, and Humidity h1118i and other good stor-

age and shipping practice documents). The monitoring

device is affixed either to the outer shipping package or

to the packaging of individual containers (for example,

for mixed shipments).

d. Unopened packages shall be moved through the distri-

bution chain with the monitoring device intact.

e. Where shipping is expected to extend beyond 48 hours,

instructions are included, specifying that the article is

not to be used if the monitoring device discloses a cu-

mulative history of exposure equivalent to more than 48

hours at or above a temperature of 408. A manufacturer

may make other assurances about packaging and distri-

bution arrangements based on product data and infor-

mation.

Instructions to the Pharmacist or Repackager

Suitable information must be available to identify an En-

vironmentally Sensitive Preparation to the pharmacist or re-

packager along with appropriate instructions for handling

the preparation. For example, the labeling of a manufac-
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turer’s multiple-unit package (or market repackage) of a hu-

midity-sensitive preparation may include one or more of the

following statements:

a. Do not dispense more than a 30-day supply of the pre-

scription in one multiple-unit container.

b. Dispense it in a desiccant container of sufficient desic-

cant capacity.

c. Dispense it in a tight or Class A container (see Con-

tainers—Permeation h671i) if it is not dispensed in a

market package.

d. ‘‘Do not repackage’’, if the medication is not to be re-

packaged.

e. Dispense it in a unit-of-use container (see Packaging—

Unit of Use h1136i).

f. Label the patient’s containers to state ‘‘use the contents

within 30 days from the first day that individual con-

tainer is opened’’.

Instructions to Institutional Settings

In an institutional setting, store packages of an Environ-

mentally Sensitive Preparation at controlled room tempera-

ture or according to labeled requirements in the market

package. Packages dispensed for use by a particular patient

should bear a beyond-use date of 3 months or 90 days and a

statement ‘‘Store at 208 to 258 (688 F to 778 F)’’, unless (1)

data support other labeling or (2) other manufacturer’s rec-

ommendations are applicable.

Instructions to the Manufacturer

For an Environmentally Sensitive Preparation for which

data support other labeling, beyond-use dates, or exposure

equivalents, the manufacturer must include labeling and in-

formation suitable for optimal handling by the practitioner

or pharmacist, by the repackager, and by the patient. Product

development or stability data can be used to determine ap-

propriate labeling and shipping statements that will properly

inform patients and practitioners.

When repackagers and pharmacists, including hospital,

emergency medical services, mail service, Internet-based

services, and other practitioners, request information about

product behavior upon exposure to various temperature and

humidity conditions, pharmaceutical manufacturers are en-

couraged to provide such information if available.

Exemptions

1. The following preparations are exempt from the above

considerations: those labeled that they must be stored

and transported refrigerated or frozen; labeled radio-

pharmaceuticals; and those shipped and received in

not more than the time period specified on the outer

package, provided data are available to show that the

stability of the article is not compromised during that

period under the expected conditions of temperature

and/or humidity.

2. For classifying a preparation as an Environmentally

Sensitive Preparation, the general chapter Uniformity

of Dosage Units h905i does not apply.

In the interest of ensuring that a pharmaceutical article

meets monograph requirements when it reaches the patient

for a course of treatment, this chapter focuses on prepara-

tions that may be repackaged or dispensed in other than

the market package so that proper packaging selection, stor-

age, and shipment instructions can be included with the of-

ficial preparation. Most articles when shipped or stored in

the manufacturer’s original container–closure system, or

that of an appropriate contract repackager (see below), are
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not compromised under stressful environmental conditions

in the expected distribution system. However, there is uncer-

tainty about the preparation’s stability if it has been repack-

aged into another container. This chapter is intended to

focus on these repackaging and distribution processes to en-

sure that proper communication and requirements are estab-

lished to protect the preparation until it reaches the patient.

An individual preparation is an Environmentally (Humid-

ity and/or Temperature) Sensitive Preparation if stability in-

formation demonstrates the failure of that preparation to

conform to a monograph requirement under conditions de-

scribed in either of the two criteria described below.

CRITERIA TO DETERMINE IF A PRODUCT IS AN

ENVIRONMENTALLY SENSITIVE PREPARATION

NOTE—The dosage form may be protected from light dur-

ing the studies.

1. Use pertinent stability information available on file, or

2. Determine if a preparation meets the test requirements

(a–d) listed below. If a preparation does not meet a

monograph requirement after exposure to conditions

specified for requirement a, retest for conformance as

directed for b, c, or d, as appropriate.

a. For any dosage form in the market container: 3 months

at a temperature of 40+ 28 and 75+ 5% relative hu-

midity, or 6 months at 30+ 28 and 65+ 5% relative

humidity or other appropriate storage condition.

b. For solutions in the market container: 3 months at a

temperature of 40+ 28 and ambient humidity.

c. For semisolids and heterogeneous liquids, such as

creams, transdermal systems, gels, emulsions, and sus-

pensions; and for sterile solids for injection in the mar-

ket container: 6 months at a temperature of 30+ 28.

d. For solid oral dosage forms that are not Temperature

Sensitive Preparations: 30 days at a temperature of

30+ 28 and 65+ 5% relative humidity in an open dish

(or the market container without closure, seal, coil, des-

iccant; or unsealed blisters).

DEFINITIONS

For the purpose of this chapter, a packager is defined as

one who puts a drug product into a primary container for

distribution to patients. A packager may be a repackager,

a pharmacist, or a manufacturer.

A repackager is an establishment that removes the prepa-

ration from its original container and places it into another

suitable container or container closure system, usually of

smaller size, and sends it to a second location in anticipation

of a need (see Packaging Practice—Repackaging a Single

Solid Oral Drug Product into a Unit-Dose Container

h1146i). A contract repackager is a repackager that acts

on an article owned by the manufacturer. Repackagers are

regulated under the FD&C Act (see 21 CFR 210 and 211).

A pharmacy or pharmacist dispenser or pharmacy repack-

ager is regulated by the various states. Awholesaler repack-

ager is a repackager that acts on a product owned by the

wholesaler and is regulated by the various states.
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LABELING, STORAGE, AND SHIPPING

Decisions regarding the labeling, storage, and shipping of

an article as an Environmentally Sensitive Preparation are

the responsibility of the packager or intermediary (e.g.,

wholesaler) initiating that phase of distribution and are

based on the manufacturer’s suggested storage conditions.

For an Environmentally Sensitive Preparation, employ

any of the following labeling and shipping arrangements,

as appropriate, to ensure continued conformity with the

monograph.

a. Consider using one or more icons or other symbols on

the label to notify all recipients of the environmentally

sensitive nature of the preparations (see Figures 1–4 be-

low).

b. Ship the article in a manner that: (1) ensures that its at-

tributes are maintained, and (2) is based on product and

packaging information and the distribution system

used.

c. Ship the article in suitable protective packaging that

could include insulated packaging, foil-laminated poly-

ethylene bags, desiccant containers, or packages of suf-

ficient desiccant capacity for the distribution system

used.

d. Ship the article with a Time–temperature monitoring

device (see Monitoring Devices—Time, Temperature,

and Humidity h1118i and the monograph). The moni-

toring device is affixed either to the outer shipping

package or to the packaging of individual containers,

for example, for mixed shipments. Alternatively, ship it in a

suitably monitored vehicle compartment. Unopened pack-

ages shall be moved through the distribution chain with

the monitoring device intact.

e. A manufacturer may make specific recommendations

about packaging and distribution arrangements based

on product and packaging information. In absence of

such recommendations, where shipping is expected to

extend beyond 48 hours, include instructions specify-

ing that the article is not to be used if the monitoring

device discloses a cumulative history of exposure

equivalent to more than 48 hours at or above a temper-

ature of 408.

f. The Poison Prevention Packaging Act of 1970 (see the

General Notices) requires in certain cases the use of

special packaging—child-resistant or senior friendly.

The packaging of Environmentally Sensitive Prepara-

tions should conform to these regulations.

INSTRUCTIONS TO THE PHARMACIST OR

REPACKAGER

Suitable information must be available to identify an En-

vironmentally Sensitive Preparation to the pharmacist or re-

packager along with appropriate instructions for handling

the preparation. For example, the labeling of a manufac-

turer’s multiple-unit package (or contract repackage) of a

Humidity Sensitive Preparation may include one or more

of the following statements:

a. Do not dispense more than a 30-day supply of the Prep-

aration in one multiple-unit container. Label the pa-

tient’s containers to state ‘‘use the contents within 30

days from the first day that the individual container is

opened.’’
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b. Do not repackage in single-unit containers.

c. Dispense in a desiccant container of sufficient desiccant

capacity.

d. Dispense in a tight or Class A container (see Con-

tainers—Permeation h671i) if it is not dispensed in a

market package.

e. Dispense in a unit-of-use container (see Packaging—

Unit of Use h1136i).

f. Do not repackage if the medication is labeled not to be

repackaged.

INSTRUCTIONS TO INSTITUTIONAL

PRACTITIONERS

In a pharmacy or an institutional setting, store packages

of an Environmentally Sensitive Preparation at controlled

room temperature or according to other labeled conditions

in the market package. Packages dispensed for use by a par-

ticular patient should bear a discard-after date of 3 months

or 90 days and a statement ‘‘Store at 208 to 258 (688 F to 778

F)’’, unless (1) stability information supports other labeling,

or (2) other recommendations of the manufacturer are

applicable.

INSTRUCTIONS TO THE MANUFACTURER

For an Environmentally Sensitive Preparation for which

stability information supports other labeling, discard-after

dates, or exposure equivalents, the manufacturer must in-

clude labeling and information suitable to enable optimal

handling by the practitioner or pharmacist, by the repack-

ager, and by the patient. Product development or stability

information can be used by the manufacturer to determine

appropriate labeling and shipping statements, or icons or

symbols (see Figures 1–4 below), that will properly inform

repackagers, patients, and practitioners. See Instructions to

the Pharmacist or Repackager, above.

When repackagers and pharmacists, including hospital,

emergency medical services, mail service, Internet-based

services, and other practitioners, request information about

product behavior upon exposure to various temperature and

humidity conditions, pharmaceutical manufacturers are en-

couraged to provide such information, if available.

EXEMPTIONS

1. The following preparations are exempt from the above

considerations: those labeled that they must be stored

and transported refrigerated or frozen; and those

shipped and received in not more than the time period

specified on the outer package, provided stability infor-

mation is available to show that the stability of the ar-

ticle is not compromised during that period under the

conditions of temperature and/or humidity expected

for the distribution system used.

2. For classifying a preparation as an Environmentally

Sensitive Preparation, Uniformity of Dosage Units

h905i does not apply.&2S (USP28)
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Figure 1.

Figure 2.

Figure 3.

Figure 4.
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Physical Tests and
Determinations

BRIEFING

h621i Chromatography, USP 27 page 2272, page 3325 of the
Second Supplement, and page 1007 of PF 30(3) [May–June 2004].
A reference to TLC plates with a preadsorbent zone is included in
the Thin-Layer Chromatography section. The PA2 Expert Com-
mittee agreed to include a Quantitation Limit Solution as part of
the system suitability test for the Chromatographic purity or Re-
lated compounds tests. The objective of this procedure is to ensure
that under the test conditions, the system is able to detect impurities
in low concentration. A paragraph introduced in the System suita-
bility section suggests that changes in the chromatographic system
can produce unexpected changes in the performance of the test.
The analyst must ensure that the changes introduced in the chro-
matographic system do not have a negative impact on the test per-
formance. Changes in the allowable adjustments are also included.

(PA2: H. Pappa) RTS—37798-1; 41430-1; 41284-1; 41572-1

Change to read:

INTRODUCTION

This chapter defines the terms and procedures used in chroma-
tography and provides general information. Specific requirements
for chromatographic tests and assays of

&procedures for&2S (USP28)

drug substances and dosage forms, including adsorbent and devel-
oping solvents, are given in the individual monographs.
Chromatography is defined as a procedure by which solutes are

separated by a dynamic differential migration process in a system
consisting of two or more phases, one of which moves continu-
ously in a given direction and in which the individual substances
exhibit different mobilities by reason of differences in adsorption,
partition, solubility, vapor pressure, molecular size, or ionic charge
density. The individual substances thus obtained

&separated&2S (USP28)

can be identified or determined by analytical methods.

&procedures.&2S (USP28)

The general chromatographic technique requires that a solute
undergo distribution between two phases, one of them fixed (sta-
tionary phase), the other moving (mobile phase). It is the mobile
phase that transfers the solute through the medium until it eventu-
ally emerges separated from other solutes that are eluted earlier or
later. Generally, the solute is transported through the separation
medium by means of a flowing stream of a liquid or a gaseous sol-
vent known as the ‘‘eluant.’’ The stationary phase may act through
adsorption, as in the case of adsorbents such as activated alumina ,
silica gel, and ion-exchange resins,

&and silica gel,&2S (USP28)

or it may act by dissolving the solute, thus partitioning the latter
between the stationary and mobile phases. In the latter process, a
liquid coating held on an inert support serves as the stationary
phase.

&In the latter process, a liquid coated onto an inert support,

or chemically bonded onto silica gel, or directly onto the

wall of a fused silica capillary, serves as the stationary

phase.&2S (USP28)

Partitioning is the predominant mechanism of separation in gas-liq-
uid chromatography, paper chromatography, and forms of column
chromatography

&and thin-layer chromatography&2S (USP28)

designated as liquid-liquid chromatography.

&separation.&2S (USP28)

In practice, separations frequently result from a combination of ad-
sorption and partitioning effects.

&Other separation principles include ion exchange, ion pair

formation, size exclusion, hydrophobic interaction, and chi-

ral recognition.&2S (USP28)

The types of chromatography useful in qualitative and quantita-
tive analysis that are employed in the USP tests and assays

&procedures&2S (USP28)

are column, gas, paper, thin-layer,

&(including high-performance thin-layer chromatogra-

phy),&2S (USP28)

and pressurized liquid chromatography (commonly called high-
pressure or high-performance liquid chromatography). Paper and
thin-layer chromatography are ordinarily more useful for purposes
of identification, because of their convenience and simplicity. Col-
umn chromatography offers a wider choice of stationary phases
and is useful for the separation of individual compounds, in quan-
tity, from mixtures. Both gas chromatography and pressurized liq-
uid chromatography require more elaborate apparatus and usually
provide high-resolution methods that will identify and quantitate
very small amounts of material.

&Modern high-performance thin-layer chromatography, gas

chromatography, and pressurized liquid chromatography re-

quire more elaborate apparatus but usually provide high

resolution and identify and quantitate very small amounts

of material.&2S (USP28)

Use of Reference Substances in Identity Tests—In paper and
thin-layer chromatography, the ratio of the distance (this distance
being measured to the point of maximum intensity of the spot

&or zone)&2S (USP28)

traveled on the medium by a given compound to the distance trav-
eled by the front of the mobile phase, from the point of application
of the test substance, is designated as the RF value of the com-
pound. The ratio between the distances traveled by a given com-
pound and a reference substance is the RR value. RF values vary
with the experimental conditions, and thus identification is best ac-
complished where an authentic specimen of the compound in ques-
tion is used as a reference substance on the same chromatogram.
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For this purpose, chromatograms are prepared by applying on
the thin-layer adsorbent or on the paper in a straight line, parallel
to the edge of the chromatographic plate or paper, solutions of the
substance to be identified, the authentic specimen, and a mixture of
nearly equal amounts of the substance to be identified and the au-
thentic specimen. Each sample application contains approximately
the same quantity by weight of material to be chromatographed. If
the substance to be identified and the authentic specimen are iden-
tical, all chromatograms agree in color and RF value and the mixed
chromatogram yields a single spot; i.e., RR is 1.0.

Change to read:

THIN-LAYER CHROMATOGRAPHY

In thin-layer chromatography, the adsorbent is a relatively thin,
uniform layer of dry, finely powdered material applied to a glass,
plastic, or metal sheet or plate, glass plates being most commonly
employed. The coated plate can be considered an ‘‘open chromat-
ographic column’’ and the separations achieved may be based up-
on adsorption, partition, or a combination of both effects, depend-
ing on the particular type of support,

&stationary phase,&2S (USP28)

its preparation, and its use with different solvents. Thin-layer chro-
matography on ion-exchange films

&layers&2S (USP28)

can be used for the fractionation of polar compounds. Presumptive
identification can be effected by observation of spots

&or zones&2S (USP28)

of identical RF value and about equal magnitude obtained, respec-
tively, with an unknown and a reference sample chromatographed
on the same plate. A visual comparison of the size of the spots

&or intensity of the spots or zones&2S (USP28)

may serve for semiquantitative estimation. Quantitative measure-
ments are possible by means of densitometry , fluorescence, and
fluorescence quenching;

&(absorbance or fluorescence measurements),&2S (USP28)

or the spots may be carefully removed from the plate, followed by
elution with a suitable solvent and spectrophotometric measure-
ment. For two-dimensional thin-layer chromatography, the chro-
matographed plate is turned at a right angle and again
chromatographed, usually in another chamber equilibrated with a
different solvent system.

Apparatus—Acceptable apparatus and materials for thin-layer
chromatography consist of the following.
Flat glass plates of convenient size, typically 20 cm 6 20 cm.1

An aligning tray or a flat surface upon which to align and rest the
plates during the application of the adsorbent.
A storage rack to hold the prepared plates during drying and

transportation. The rack holding the plates should be kept in a
desiccator or be capable of being sealed in order to protect the
plates from the environment after removal from the drying oven.
The adsorbent consists of finely divided adsorbent materials,

normally 5 to 40mm in diameter, suitable for chromatography. It
can be applied directly to the glass plate or can be bonded to the
plate by means of plaster of paris (hydrated calcium sulfate) [at a
ratio of 5% to 15%] or with starch paste or other binders. The for-
mer will not yield as hard a surface as will the starch, but it is not

affected by strongly oxidizing spray reagents. The adsorbent may
contain fluorescing material to aid in the visualization of spots that
absorb ultraviolet light.

A spreader, which, when moved over the glass plate, will apply
a uniform layer of adsorbent of desired thickness over the entire
surface of the plate.

A developing chamber that can accommodate one or more plates
and can be properly closed and sealed as described under Ascend-
ing Chromatography. The chamber is fitted with a plate-support
rack that supports the plates, back to back, with the lid of the cham-
ber in place.

A template (generally made of plastic) to aid in placing the test
spots at definite intervals, to mark distances as needed, and to aid in
labeling the plates.

A graduated micropipet capable of delivering 10-mL volumes.
Total volumes of test and standard solutions are specified in the
individual monograph.

A reagent sprayer that will emit a fine spray and will not itself be
attacked by the reagent.

An ultraviolet light source suitable for observations with short
(254 nm) and long (360 nm) UV wavelengths.

&A TLC or HPTLC plate. The chromatography is gener-

ally carried out using precoated plates or sheets (on glass,

aluminum, or polyester support) of suitable size. It may be

necessary to clean the plates prior to separation. This can be

done by migration of, or immersion in, an appropriate sol-

vent. The plates may also be impregnated by procedures

such as development, immersion, or spraying. At the time

of use, the plates may be activated, if necessary, by heating

in an oven at 1208 for 20 minutes. The stationary phase of

TLC plates has an average particle size of 10–15 mm, and

that of HPTLC plates an average particle size of 5 mm. Com-

mercial plates with a preadsorbant zone can be used if they

are specified in a monograph. Sample applied to the preab-

sorbant region develops into sharp, narrow bands at the pre-

absorbant-sorbent interface. Alternatively, flat glass plates

of convenient size, typically 20 cm 6 20 cm can be coated

as described under Preparation of Chromatographic Plates.

A suitable manual, semiautomatic, or automatic applica-

tion device can be used to ensure proper positioning of the

plate and proper transfer of the sample, with respect to vol-

ume and position, onto the plate. Alternatively, a template

can be used to guide in manually placing the test spots at

definite intervals, to mark distances as needed, and to aid

1 Commercially prepared plates may be substituted for plates prepared as
directed herein.
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in labeling the plates. For the proper application of the so-

lutions, micropipets, microsyringes, or calibrated dispos-

able capillaries are recommended.

For ascending development, a chromatographic chamber

made of inert, transparent material and having the following

specifications is used: a flat bottom or twin trough, a tightly

fitted lid, and a size suitable for the plates. For horizontal

development, the chamber is provided with a reservoir for

the mobile phase, and it also contains a device for directing

the mobile phase to the stationary phase.

Devices for transfer of reagents onto the plate by spray-

ing, immersion, or exposure to vapor and devices to facili-

tate any necessary heating for visualization of the separated

spots or zones.

A UV light source suitable for observations under short

(254 nm) and long (365 nm) wavelength UV light.

A suitable device for documentation of the visualized

chromatographic result.

Procedure—Apply the prescribed volume of the test so-

lution and the standard solution in sufficiently small por-

tions to obtain circular spots of 2 to 5 mm in diameter (1

to 2 mm on HPTLC plates) or bands of 10 to 20 mm by 1

to 2 mm (5 to 10 mm by 0.5 to 1 mm on HPTLC plates) at an

appropriate distance from the lower edge—during chroma-

tography the application position must be 3 mm (HPTLC) to

5 mm (TLC) above the level of the developing solvent—and

from the sides of the plate. Apply the solutions on a line par-

allel to the lower edge of the plate with an interval of at least

10 mm (5 mm on HPTLC plates) between the centers of

spots or 4 mm (2 mm on HPTLC plates) between the edges

of bands, and allow to dry.

Ascending Development—Line at least one wall of the

chromatographic chamber with filter paper. Pour into the

chromatographic chamber a quantity of the mobile phase

sufficient for the size of the chamber to give, after impreg-

nation of the filter paper, a level of depth appropriate to the

dimension of the plate used. For saturation of the chromato-

graphic chamber, close the lid, and allow the system to

equilibrate. Unless otherwise indicated, the chromatograph-

ic separation is performed in a saturated chamber.

Place the plate in the chamber, ensuring that the plate is as

vertical as possible and that the spots or bands are above the

surface of the mobile phase, and close the chamber. The sta-

tionary phase faces the inside of the chamber. Remove the

plate when the mobile phase has moved over the prescribed

distance. Dry the plate, and visualize the chromatograms as

prescribed. For two-dimensional chromatography, dry the

plates after the first development, and carry out a second de-

velopment in a direction perpendicular to that of the first de-

velopment.

Horizontal Development—Introduce a sufficient quantity

of the developing solvent into the reservoir of the chamber

using a syringe or pipet. Place the plate horizontally in the

chamber, connect the mobile phase direction device accord-

ing to the manufacturer’s instructions, and close the cham-

ber. If prescribed, develop the plate starting simultaneously

at both ends. Remove the plate when the mobile phase has

moved over the distance prescribed in the monograph. Dry

the plate, and visualize the chromatograms as prescribed.

For two-dimensional chromatography, dry the plates after

the first development, and carry out a second development

in a direction perpendicular to that of the first development.

Detection—Observe the dry plate first under short-wave-

length UV light (254 nm) and then under long-wavelength

UV light (365 nm) or as stated in the monograph. If further

directed, spray, immerse, or expose the plate to vapors of the

specified reagent, heat the plate when required, observe, and

compare the test chromatogram with the standard chromato-

gram. Document the plate after each observation. Measure

and record the distance of each spot or zone from the point
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of origin, and indicate for each spot or zone the wavelength

under which it was observed. Determine the RF values for

the principal spots or zones (see Glossary of Symbols).

Quantitative Measurement—Using appropriate instru-

mentation, substances separated by TLC and responding

to ultraviolet-visible (UV-Vis) irradiation prior to or after

derivatization can be determined directly on the plate. While

moving the plate or the measuring device, the plate is exam-

ined by measuring the reflectance of the incident light. Sim-

ilarly, fluorescence may be measured using an appropriate

optical system. Substances containing radionuclides can

be quantified in three ways: (1) directly by moving the plate

alongside a suitable counter or vice versa; (2) by cutting the

plates into strips and measuring the radioactivity on each in-

dividual strip using a suitable counter; or (3) by scraping off

the stationary phase, dissolving it in a suitable scintillation

cocktail, and measuring the radioactivity using a liquid scin-

tillation counter (see Radioactivity h821i).

The apparatus for direct quantitative measurement on the

plate is a densitometer that is composed of a mechanical de-

vice to move the plate or the measuring device along the x-

axis and the y-axis, a recorder, a suitable integrator or a

computer; and, for substances responding to UV-Vis irradi-

ation, a photometer with a source of light, an optical device

capable of generating monochromatic light, and a photo cell

of adequate sensitivity, all of which are used for the mea-

surement of reflectance. In the case where fluorescence is

measured, a suitable filter is also required to prevent the

light used for excitation from reaching the photo cell while

permitting the emitted light or specific portions thereof to

pass. The linearity range of the counting device must be ver-

ified.

For quantitative tests, it is necessary to apply to the plate

not fewer than three standard solutions of the substance to

be examined, the concentrations of which span the expected

value in the test solution (e.g., 80%, 100%, and 120%). De-

rivatize with the prescribed reagent, if necessary, and record

the reflectance or fluorescence in the chromatograms ob-

tained. Use the measured results for the calculation of the

amount of substance in the test solution.

Preparation of Chromatographic Plates—

Apparatus—

Flat glass plates of convenient size, typically 20 cm6 20

cm.

An aligning tray or a flat surface upon which to align and

rest the plates during the application of the adsorbent.

A storage rack to hold the prepared plates during drying

and transportation. The rack holding the plates should be

kept in a desiccator or be capable of being sealed in order

to protect the plates from the environment after removal

from the drying oven.

The adsorbent consists of finely divided adsorbent mate-

rials, normally 5 to 40 mm in diameter, suitable for chroma-

tography. It can be applied directly to the glass plate or can

be bonded to the plate by means of plaster of Paris (calcium

sulfate hemihydrate [at a ratio of 5% to 15%]) or with starch

paste or other binders. The plaster of Paris will not yield as

hard a surface as will the starch, but it is not affected by

strongly oxidizing spray reagents. The adsorbent may con-

tain fluorescing material to aid in the visualization of spots

that absorb UV light.

A spreader, which, when moved over the glass plate, will

apply a uniform layer of adsorbent of desired thickness over

the entire surface of the plate.&2S (USP28)

Procedure—[NOTE—In this procedure, use purified water that is
obtained by distillation.] Clean the

&glass&2S (USP28)

plates scrupulously, as by immersion in chromic acid cleansing
mixture,

&using an appropriate cleaning solution (see Cleaning Glass

Apparatus h1051i),&2S (USP28)
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rinsing them with copious quantities of water until the water runs
off the plates without leaving any visible water or oily spots, then
dry. It is important that the plates be completely free from lint and
dust when the adsorbent is applied.
Arrange the plate or plates on the aligning tray, place a 5-6 20-

cm plate adjacent to the front edge of the first square plate and an-
other 5-6 20-cm plate adjacent to the rear edge of the last square,
and secure all of the plates so that they will not slip during the ap-
plication of the adsorbent. Position the spreader on the end plate
opposite the raised end of the aligning tray. Mix 1 part of adsorbent
with 2 parts of water (or in the ratio suggested by the supplier) by
shaking vigorously for 30 seconds in a glass-stoppered conical
flask, and transfer the slurry to the spreader. Usually 30 g of adsor-
bent and 60 mL of water are sufficient for five 20-6 20-cm plates.
Complete the application of adsorbents using plaster of Paris bin-
der within 2 minutes of the addition of the water, because thereafter
the mixture begins to harden. Draw the spreader smoothly over the
plates toward the raised end of the aligning tray, and remove the
spreader when it is on the end plate next to the raised end of the
aligning tray. (Wash away all traces of adsorbent from the spreader
immediately after use.) Allow the plates to remain undisturbed for
5 minutes, then transfer the square plates, layer side up, to the stor-
age rack, and dry at 1058 for 30 minutes. Preferably place the rack
at an angle in the drying oven to prevent the condensation of mois-
ture on the back sides of plates in the rack. When the plates are dry,
allow them to cool to room temperature, and inspect the uniformity
of the distribution and the texture of the adsorbent layer; trans-
mitted light will show uniformity of distribution, and reflected light
will show uniformity of texture. Store the satisfactory plates over
silica gel in a suitable chamber.
Place two filter-paper wicks, 18 cm in height and as wide as the

length of the developing chamber, into the chamber, add about 100
mL of the solvent (sufficient to have a depth of 5 to 10 mm at the
bottom of the chamber), seal the cover to the top of the chamber,
and allow the system to equilibrate; it is essential that the wicks
become completely wet. Alternatively, the chamber may be com-
pletely lined with filter paper. In either case, assure that the filter
paper dips into the solvent at the bottom of the chamber. Where
vapor saturation of the chamber by these methods is undesirable,
it is so indicated in the individual monograph.
Apply the test solution and the standard solution, as directed in

the individual monograph, at points about 1.5 cm apart and about 2
cm from the lower edge of the plate (the lower edge is the first part
over which the spreader moved in the application of the adsorbent
layer), and allow to dry. Avoid physical disturbance of the adsor-
bent during the spotting procedure (by the pipet or other applicator)
or when handling the plates. The template will aid in determining
the spot points and the 10- to 15-cm distance through which the
solvent front should pass.
Place a mark 10 to 15 cm above the spot point. Arrange the plate

on the supporting rack (test spots toward the bottom), and intro-
duce the rack into the developing chamber. Allow the solvent in
the chamber to reach the lower edge of the adsorbent, but do not
allow the spot points to be immersed. Put the cover in place, and
maintain the system until the solvent ascends to a point 10 to 15 cm
above the initial spots, this usually requires about 15 minutes to 1
hour. Remove the plate from the developing chamber, mark the
solvent front, air-dry the plates, and observe first under short-wave-
length UV light (254 nm) and then under long-wavelength UV
light (360 nm). Measure and record the distance of each spot from
the point of origin, and indicate for each spot the wavelength under
which it was observed. Determine the RF values for the principal
spots (see Glossary of Symbols). If further directed, spray the spots
with the reagent specified, observe, and compare the test chromat-
ogram with the standard chromatogram.

Continuous Development Thin-Layer
Chromatography

In contrast to conventional thin-layer chromatography, which is
carried out in a closed tank, the continuous development or contin-
uous flow technique allows the upper end of the plate to project
through a slot in the cover of the developing chamber. When the
developing solvent reaches the slot, continuous evaporation oc-
curs, producing a steady flow of solvent over the plate. In conven-
tional thin-layer chromatography, spot migration ceases when the
solvent reaches the top of the plate, after which the spots simply
enlarge by diffusion. In the continuous flow process, spot migra-
tion continues as long as the plate remains in the tank and the de-
veloping solvent is not exhausted.
Development may be continued for several hours after the sol-

vent reaches the top of the plate, to provide adequate migration of
the spots. Usually spots of a standard solution, a test solution, and a
mixture of equal amounts of test and standard solutions, are initial-
ly applied at a standard distance from the base of the plate. Identity
of the standard and test substances is confirmed by their migrating
equal distances from the origin and by the observation that the two
substances applied as a mixture show no tendency to separate.
A major advantage of continuous development thin-layer chro-

matography stems from the greater solvent selectivity for solvents
of low solvent strength. Solvent strength refers to the property of a
developing solvent that causes solutes to migrate, and it is strongly
influenced by the polarity of the solvent. Increasing the solvent
strength by adding a more polar solvent causes the RF value to in-
crease. Solvent selectivity refers to the ability of a solvent system
to produce different RF values for closely related substances. In
conventional thin-layer chromatography, a solvent system giving
an RF value in the range of 0.3 to 0.7, but with adequate selectivity
to permit separation of the substances being examined is usually
selected. It is much easier to find solvent systems producing ade-
quate migration than to find those affording adequate selectivity.
Solvent systems of lower strength generally exhibit higher selec-

tivity, but are difficult to employ in conventional thin-layer chro-
matography because they result in very little migration before the
solvent reaches the top of the plate. Migration may be increased,
however, by repeated drying and redevelopment of the plate or,
more conveniently, by providing means for evaporation of solvent
at the top of the plate, which results in continuous development.
Two techniques are used: continuous development and short-bed
continuous development thin-layer chromatography.
An RF value cannot be measured in continuous development

thin-layer chromatography. Substances may be compared either
by their migration distance over a fixed period of time or by com-
parison with the migration of a standard substance applied to the
plate.

CONTINUOUS DEVELOPMENT

Apparatus—Acceptable apparatus and materials for continuous
development thin-layer chromatography are the same as those de-
scribed under conventional Thin-Layer Chromatography, except as
follows.
A developing chamber is used that consists of a rectangular tank,

approximately 23 cm 6 23 cm 6 9 cm, equipped with a glass
solvent trough and a platform about 3.75 cm high to elevate the
solvent trough above the base of the tank. The chamber is fitted
with a cover having a 21- 6 6-cm slot in the front edge.

Procedure—Apply the standard solution, the test solution, and
a mixture of equal amounts of the standard solution and the test
solution to a line about 2 cm from the base of the plate. Place
the plate in the elevated empty solvent trough with the adsorbent
on the underside of the leaning plate. The adsorbent rests against a
piece of heavy (about 1 mm thick)2 filter paper measuring 20 cm6

2 Whatman No. 3MM filter paper or equivalent.
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3 cm, folded lengthwise and placed over the front edge of the tank.
Place the developing solvent in the trough; set the cover in place,
and seal all openings except where the adsorbent contacts the paper
wick. The plate extends about 1 cm beyond the top of the tank.
After the solvent reaches the top of the plate, allow development
to continue for an appropriate time. Then remove and dry the plate,
and detect the spots by suitable means.

SHORT-BED CONTINUOUS DEVELOPMENT

A major advantage of the short-bed technique derives from the
fact that solvent velocity is inversely related to bed length. Since
spot migration depends upon the total amount of solvent passing
over the plate, the short-bed permits useful migration to be ob-
tained in a reasonable time with solvent having very low solvent
strength. Lower diffusion in solvents of low solvent strength pro-
duces smaller and more dense spots, which enhances both detect-
ability and discernment of small differences in migration distance.

Apparatus—Acceptable apparatus and materials for short-bed
continuous development thin-layer chromatography are the same
as those described under conventional Thin-Layer Chromatogra-
phy, except as follows.
A shallow developing chamber3 approximately 22 cm 6 9 cm

6 3 cm, equipped with a cover plate and tight-fitting polytef wings
that enable the chamber to be sealed against the plate, is used. The

inside bottom of the chamber contains ridges that support the plate
and allow it to be inserted at different angles, thereby varying the
length of the plate contained within the tank.

Procedure—Apply the standard solution, the test solution, and
a mixture of equal parts of the standard solution and the test solu-
tion to a line about 2 cm from the base of the plate. Place the plate
in the developing chamber (adsorbent side up), and add the devel-
oping solvent to the chamber. No paper wick is employed. After
the solvent reaches the top of the plate, allow development to con-
tinue for an appropriate time. Then remove and dry the plate, and
detect the spots by suitable means.

&

&2S (USP28)

Change to read:

INTERPRETATION OF CHROMATOGRAMS

Figure 1 represents a typical chromatographic separation of two
substances, 1 and 2, where t1 and t2 are the respective retention
times; and h, h/2, and Wh/2 are the height, the half-height, and the
width at half-height, respectively, for peak 1. W1 and W2 are the
respective widths of peaks 1 and 2 at the baseline. Air peaks are
a feature of gas chromatograms and correspond to the solvent front
in liquid chromatography.

Fig. 1. Chromatographic separation of two substances

Chromatographic retention times are characteristic of the com-
pounds they represent but are not unique. Coincidence of retention
times of a test and a reference substance can be used as a feature in
construction of an identity profile but is insufficient on its own to
establish identity. Absolute retention times of a given compound
vary from one chromatogram to the next. Comparisons are normal-
ly made in terms of relative retention, a,

&r,&1S (USP28)

which is calculated by the equation:

where t2 and t1 are the retention times, measured from the point of
injection, of the test and reference substances, respectively, deter-
mined under identical experimental conditions on the same col-
umn, and ta is the retention time of a nonretained substance, such
as methane in the case of gas chromatography.

In this and the following expressions, the corresponding reten-
tion volumes or linear separations on the chromatogram, both of
which are directly proportional to retention time, may be substitut-
ed in the equations. Where the value of ta is small, RR

&r&1S (USP28)

may be estimated from the retention times measured from the point
of injection (t2/t1).

&RR.&1S (USP28)
3 Suitable equipment is available from Regis Chemical Company, Morton
Grove, IL.
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The number of theoretical plates, N, is a measure of column ef-
ficiency. For Gaussian peaks, it is calculated by the equation:

where t is the retention time of the substance andW is the width of
the peak at its base, obtained by extrapolating the relatively straight
sides of the peak to the baseline. Wh/2 is the peak width at half-
height, obtained directly by electronic integrators.

&

&1S (USP28)

The value of N depends upon the substance being chromato-
graphed as well as the operating conditions such as mobile phase
or carrier gas flow rates and temperature, the quality of the packing,
the uniformity of the packing within the column and, for capillary
columns, the thickness of the stationary phase film, and the internal
diameter and length of the column.
The separation of two components in a mixture, the resolution,

R, is determined by the equation:

in which t2 and t1 are the retention times of the two components,
and W2 and W1 are the corresponding widths at the bases of the
peaks obtained by extrapolating the relatively straight sides of
the peaks to the baseline.
Where electronic integrators are used, it may be convenient to

determine the resolution, R, by the equation:

and to determine the number of theoretical plates, N, by the equa-
tion:

&whereWh/2 is the peak width at half-height, obtained direct-

ly by electronic integrators.&1S (USP28)

However, in the event of dispute, only equations based on peak
width at baseline are to be used.

Peak areas and peak heights are usually proportional to the quan-
tity of compound eluting. These are commonly measured by elec-
tronic integrators but may be determined by more classical
approaches. Peak areas are generally used but may be less accurate
if peak interference occurs. For manual measurements, the chart
should be run faster than usual, or a comparator should be used
to measure the width at half-height and the width at the base of
the peak, to minimize error in these measurements. For accurate
quantitative work, the components to be measured should be separ-
ated from any interfering components. Peak tailing and fronting
and the measurement of peaks on solvent tails are to be avoided.
Chromatographic purity tests for drug raw materials are some-

times based on the determination of peaks due to impurities, ex-
pressed as a percentage of the area due to the drug peak. It is
preferable, however, to compare impurity peaks with those in the
chromatogram of a standard at a similar concentration. The stan-
dard may be the drug itself at a level corresponding to, for example,
0.5% impurity, or in the case of toxic or signal impurities, a stan-
dard of the impurity itself.

Change to read:

SYSTEM SUITABILITY

System suitability tests are an integral part of gas and liquid
chromatographic methods. They are used to verify that the

&detection sensitivity,&2S (USP28)

resolution, and reproducibility of the chromatographic system are
adequate for the analysis to be done. The tests are based on the
concept that the equipment, electronics, analytical operations,
and samples to be analyzed constitute an integral system that can
be evaluated as such.

&The detection sensitivity is a measure used to ensure the

suitability of a given chromatographic procedure for the

complete detection of the impurities in the Chromatograph-

ic purity or Related compounds tests by injecting a volume

of a Quantitation Limit Solution equal to that of the Test so-

lution. Unless otherwise specified in the individual mono-

graph, the Quantitation Limit Solution may be prepared

by dissolving the drug substance Reference Standard in

the same solvent as that used for the Test preparation at a

0.05% concentration level relative to the amount of drug

substance in the Test Preparation for drug substances, and

a 0.1% level relative to the amount of drug substance in the

Test Preparation for drug products. The signal-to-noise ratio

for the drug substance peak obtained with the Quantitation

Limit Solution should be not less than 10.&2S (USP28)

The resolution, R, [NOTE—All terms and symbols are defined in
the Glossary of Symbols] is a function of the column efficiency, N,
and is specified to ensure that closely eluting compounds are re-
solved from each other, to establish the general resolving power
of the system, and to ensure that internal standards are resolved
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from the drug. Column efficiency may be specified also as a system
suitability requirement, especially if there is only one peak of in-
terest in the chromatogram; however, it is a less reliable means to
ensure resolution than direct measurement. Column efficiency is a
measure of peak sharpness, which is important for the detection of
trace components.
Replicate injections of a Standard preparation used in the assay

or other standard solution are compared to ascertain whether re-
quirements for precision are met. Unless otherwise specified in
the individual monograph, data from five replicate injections of
the analyte are used to calculate the relative standard deviation,
SR, if the requirement is 2.0% or less; data from six replicate injec-
tions are used if the relative standard deviation requirement is more
than 2.0%.
The tailing factor, T, a measure of peak symmetry, is unity for

perfectly symmetrical peaks and its value increases as tailing be-
comes more pronounced (see Fig. 2). In some cases, values less
than unity may be observed. As peak asymmetry increases, integra-
tion, and hence precision, becomes less reliable.

Fig. 2. Asymmetrical chromatographic peak

These tests are performed by collecting data from replicate in-
jections of standard or other solutions as specified in the individual
monograph. The specification of definitive parameters in a mono-
graph does not preclude the use of other suitable operating condi-
tions (see Procedures under Tests and Assays in the General
Notices). Adjustments of operating conditions to meet system suit-
ability requirements may be necessary.

&If adjustments of operating conditions to meet system suit-

ability requirements are necessary, each of the following is

the maximum specificationvariation that can be considered,

unless otherwise directed in the monograph. Adjustments

are permitted only when Reference Standards suitable stan-

dards (including Reference Standards) are available for all

analytes compounds used in the suitability test and are used

to show that the adjustments have improved the quality of

the chromatography in meeting system suitability require-

ments. Adjustments to chromatographic systems performed

in order to comply with system suitability requirements are

not to be made to compensate for column failure or to cir-

cumvent replacing a deteriorated column. The changes de-

scribed below may require additional validation data unless

the user can verify the suitability of the method under the

new conditions. This verification consists of assessing the

analytical performance characteristics that can be affected

by the change (e.g., specificity, linearity, precision, accura-

cy) to ensure the adequacy of the method. Multiple adjust-

ments that may have a cumulative effect in the performance

of the system are to be avoided.

pH of Mobile Phase (HPLC)—The pH of the aqueous

buffer used in the preparation of the mobile phase can be

adjusted to within 0.2 units of the value or range specified.

Concentration of Salts in Buffer (HPLC)—The con-

centration of the salts used in the preparation of the aqueous

buffer used in the mobile phase can be adjusted to within

+10%, provided the permitted pH variation (see above)

is met.

Ratio of Components in Mobile Phase (HPLC)—The

amount of the minor The following adjustment limits apply

to minor components of the mobile phase (specified at 50%

or less). The amount(s) of these component(s) can be adjust-

ed by +30% relative or +2% absolute (i.e., in relation to

the total mobile phase), whichever is larger. However, the

change in any component cannot exceed +10% absolute

(i.e., in relation to the total mobile phase), nor can the final

concentration of any component be reduced to zero. Adjust-

ment can be made to one minor component in a ternary mix-

ture. Examples of adjustments for binary and ternary

mixtures are given below.

Binary Mixtures—

SPECIFIED RATIO OF 50 : 50—Thirty percent of 50 is 15% abso-

lute, but this exceeds the maximum permitted change of

+10% absolute in either component. Therefore, the mobile

phase ratio may be adjusted only within the range of 40 : 60

to 60 : 40.
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SPECIFIED RATIO OF 95 : 5— Thirty percent of 5 is 1.5%

absolute. However, because adjustments up to +2% abso-

lute are allowed, the ratio may be adjusted within the range

of 93 : 7 to 97 : 3.

SPECIFIED RATIO OF 2 : 98—Thirty percent of 2 is 0.6% abso-

lute. In this case an absolute adjustment of +2% is not al-

lowed because it would reduce the amount of the first

component to zero. Therefore the maximum allowed adjust-

ment is within the range of 1.4 : 98.6 to 2.6 : 97.4.

Ternary Mixtures—

SPECIFIEDRATIOOF 60 : 35 : 5—For the second component, 30%

of 35 is 10.5% absolute, which exceeds the maximum per-

mitted change of+10% absolute in any component. There-

fore the second component may be adjusted only within the

range of 25% to 45% absolute. For the third component,

30% of 5 is 1.5% absolute. Since +2% absolute is permit-

ted and provides more flexibility, the third component may

be adjusted within the range of 3% to 7% absolute. In all

cases, a sufficient quantity of the first component is used

to give a total of 100%. Therefore, mixture ranges of

50 : 45 : 5 to 70 : 25 : 5 or 58 : 35 : 7 to 62 : 35 : 3

58.5 : 35 : 6.5 to 61.5 : 35 : 3.5 would meet the requirement.

Detector Wavelength of UV-Visible Detector

(HPLC)—Deviations from the wavelengths specified in

the method are not permitted. The procedure specified by

the detector manufacturer, or another validated procedure,

is to be used to verify that error in the detector wavelength

is, at most, +3 nm.

Column Length (GC, HPLC): can be adjusted by as

much as 70%.

Column Inner Diameter (GC, HPLC): can be adjust-

ed by as much as +25% 50%. + 25% for HPLC and +

50% for GC.

Film Thickness (Capillary GC): can be adjusted by as

much as –50% to 100%.

Particle Size (HPLC): can be reduced by as much as

50%.

Particle Size (GC): going from a larger to a smaller or a

smaller to a larger (if it is the same "Range Ratio", which is

the diameter of the largest particle divided by the diameter

of the smallest particle) particle size GC mesh support is ac-

ceptable, provided the chromatography meets the require-

ments of the system suitability.

Flow Rate (GC, HPLC): can be adjusted by as much

as +50%.

Injection Volume (GC, HPLC): can be reduced as far

as is consistent with accepted precision and detection limits.

It may be increased to as much as twice the volume speci-

fied, provided there are no adverse effects on factors such as

baseline, peak shapes, resolution, linearity, and retention

times.

Column Temperature (HPLC): can be adjusted by as

much as +208. +108. Column thermostating is recom-

mended to improve control and reproducibility of retention

time.

Column Oven Temperature (GC): can be adjusted by

as much as+2%, in terms of absolute temperature.+10%.

Oven Temperature Program (GC)—Adjustment of

temperatures is permitted as stated above. For the times

specified for the temperature to be maintained or for the

temperature to be changed from one value to another, an ad-

justment of up to +20% is permitted.

Gradient Elution (HPLC)—The configuration of the

equipment employed may significantly alter the resolution,

retention time, and relative retentions described in the meth-
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od. Should this occur, it may be due to excess dwell time,

which is the volume between the point at which the two el-

uants meet and the top of the column.&2S (USP28)

Unless otherwise directed in the monograph, system suitability
parameters are determined from the analyte peak.
To ascertain the effectiveness of the final operating system, it

should be subjected to suitability testing. Replicate injections of
the standard preparation required to demonstrate adequate system
precision may be made before the injection of samples or may be
interspersed among sample injections. System suitability must be
demonstrated throughout the run by injection of an appropriate
control preparation at appropriate intervals.
The control preparation can be a standard preparation or a solu-

tion containing a known amount of analyte and any additional ma-
terials useful in the control of the analytical system, such as
excipients or impurities. Whenever there is a significant change
in equipment or in a critical reagent, suitability testing should be
performed before the injection of samples. No sample analysis is
acceptable unless the requirements of system suitability have been
met. Sample analyses obtained while the system fails

&system suitability&2S (USP28)

requirements are unacceptable.

Change to read:

GLOSSARY OF SYMBOLS

To promote uniformity of interpretation, the following symbols
and definitions are employed where applicable in presenting for-
mulas in the individual monographs. [NOTE—Where the terms W
and t both appear in the same equation they must be expressed
in the same units.]

a relative retention,

cR, cI, cU concentrations of Reference Standard, inter-
nal standard, and analyte in a particular solu-
tion.

CA concentration ratio of analyte and internal
standard in test solution or Assay preparation,

CS concentration ratio of Reference Standard and
internal standard in Standard solution,

&

&1S (USP28)

f distance from the peak maximum to the lead-
ing edge of the peak, the distance being mea-
sured at a point 5% of the peak height from
the baseline.

k’ capacity factor,

N number of theoretical plates in a chromato-
graphic column,

qR, qI, qU total quantities (weights) of Reference
Standard, internal standard, and analyte in
a particular solution.

QA quantity ratio of analyte and internal standard
in test solution or Assay preparation,

QS quantity ratio of Reference Standard and
internal standard in Standard solution,

&r relative retention

ri peak response of an impurity obtained

from a chromatogram

rI peak response of the Internal Standard

obtained from a chromatogram&1S (USP28)

rS peak response of the Reference Standard ob-
tained from a chromatogram.

rU peak response of the analyte obtained from a
chromatogram.
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R resolution between two chromatographic
peaks,

RF chromatographic retardation factor equal to
the ratio of the distance from the origin to
the center of a zone divided by the distance
from the origin to the solvent front.

RR relative retention

&

&1S (USP28)

RR relative retention time

&Rrel relative retardation

RS peak response ratio for a Standard preparation
containing Reference Standard and internal
standard,

RU peak response ratio for Assay preparation
containing the analyte and internal standard,

SR (%) relative standard deviation in percentage,

where Xi is an individual measurement in a set
of N measurements and X is the arithmetic
mean of the set.

T tailing factor,

t retention time measured from time of injec-
tion to time of elution of peak maximum.

ta retention time of nonretarded component, air
with thermal conductivity detection.

W width of peak measured by extrapolating the
relatively straight sides to the baseline.

Wh/2 width of peak at half height.
W0.05 width of peak at 5% height.

Change to read:

CHROMATOGRAPHIC REAGENTS

The following list of packings (L), phases (G), and supports (S)
is intended to be a convenient reference for the chromatographer.
[NOTE—Particle sizes given in this listing are those generally pro-
vided. Where other, usually finer, sizes are required, the individual
monograph specifies the desired particle size. Within any category
of packings or phases listed below, there may be a wide range of
columns available. Where it is necessary to define more specifical-
ly the chromatographic conditions, the individual monograph so
indicates.]

Packings

L1—Octadecyl silane chemically bonded to porous silica or ce-
ramic micro-particles, 3 to 10mm in diameter.
L2—Octadecyl silane chemically bonded to silica gel of a con-

trolled surface porosity that has been bonded to a solid spherical
core, 30 to 50mm in diameter.
L3—Porous silica particles, 5 to 10 mm in diameter.
L4—Silica gel of controlled surface porosity bonded to a solid

spherical core, 30 to 50 mm in diameter.
L5—Alumina of controlled surface porosity bonded to a solid

spherical core, 30 to 50 mm in diameter.
L6—Strong cation-exchange packing–sulfonated fluorocarbon

polymer coated on a solid spherical core, 30 to 50mm in diameter.
L7—Octylsilane chemically bonded to totally porous silica par-

ticles, 3 to 10mm in diameter.
L8—An essentially monomolecular layer of aminopropylsilane

chemically bonded to totally porous silica gel support,

&3 to&1S (USP28)

10 mm in diameter.
L9—10-mm irregular or spherical, totally porous silica gel hav-

ing a chemically bonded, strongly acidic cation-exchange coating.
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L10—Nitrile groups chemically bonded to porous silica parti-
cles, 3 to 10 mm in diameter.
L11—Phenyl groups chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L12—A strong anion-exchange packing made by chemically

bonding a quaternary amine to a solid silica spherical core, 30 to
50 mm in diameter.
L13—Trimethylsilane chemically bonded to porous silica parti-

cles, 3 to 10 mm in diameter.
L14—Silica gel 10 mm in diameter

&

&1S (USP28)

having a chemically bonded, strongly basic quaternary ammonium
anion-exchange coating,

&5 to 10 mm in diameter.&1S (USP28)

L15—Hexylsilane chemically bonded to totally porous silica
particles, 3 to 10 mm in diameter.
L16—Dimethylsilane chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L17—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the hydrogen
form, 7 to 11 mm in diameter.
L18—Amino and cyano groups chemically bonded to porous

silica particles, 3 to 10 mm in diameter.
L19—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the calcium
form, about 9mm in diameter.
L20—Dihydroxypropane groups chemically bonded to porous

silica particles, 5 to 10 mm in diameter.
L21—A rigid, spherical styrene-divinylbenzene copolymer, 5 to

10 mm in diameter.
L22—A cation-exchange resin made of porous polystyrene gel

with sulfonic acid groups, about 10 mm in size.
L23—An anion-exchange resin made of porous polymethacry-

late or polyacrylate gel with quaternary ammonium groups, about
10 mm in size.
L24—A semi-rigid hydrophilic gel consisting of vinyl polymers

with numerous hydroxyl groups on the matrix surface, 32 to 63 mm
in diameter.5

L25—Packing having the capacity to separate compounds with
a molecular weight range from 100–5000 (as determined by poly-
ethylene oxide), applied to neutral, anionic, and cationic water-sol-
uble polymers. A polymethacrylate resin base, cross-linked with
polyhydroxylated ether (surface contained some residual carboxyl
functional groups) was found suitable.
L26—Butyl silane chemically bonded to totally porous silica

particles, 5 to 10 mm in diameter.
L27—Porous silica particles, 30 to 50 mm in diameter.
L28—A multifunctional support, which consists of a high puri-

ty, 100 Å, spherical silica substrate that has been bonded with an-
ionic exchanger, amine functionality in addition to a conventional
reversed phase C8 functionality.
L29—Gamma alumina, reverse-phase, low carbon percentage

by weight, alumina-based polybutadiene spherical particles, 5 mm
in diameter with a pore volume of 80 Å.
L30—Ethyl silane chemically bonded to totally porous silica

particles, 3 to 10 mm in diameter.
L31—A strong anion-exchange resin-quaternary amine bonded

on latex particles attached to a core of 8.5-mm macroporous parti-
cles having a pore size of 2000 Å and consisting of ethylvinylben-
zene cross-linked with 55% divinylbenzene.
L32—A chiral ligand-exchange packing–L-proline copper com-

plex covalently bonded to irregularly shaped silica particles, 5 to
10 mm in diameter.

L33—Packing having the capacity to separate dextrans by mo-
lecular size over a range of 4000 to 500,000 Da. It is spherical,
silica-based, and processed to provide pH stability.6

L34—Strong cation-exchange resin consisting of sulfonated
cross-linked styrene-divinylbenzene copolymer in the lead form,
about 9mm in diameter.

L35—A zirconium-stabilized spherical silica packing with a hy-
drophilic (diol-type) molecular monolayer bonded phase having a
pore size of 150 Å.

L36—A 3,5-dinitrobenzoyl derivative of L-phenylglycine cova-
lently bonded to 5-mm aminopropyl silica.

L37—Packing having the capacity to separate proteins by mo-
lecular size over a range of 2,000 to 40,000 Da. It is a polymetha-
crylate gel.

L38—A methacrylate-based size-exclusion packing for water-
soluble samples.

L39—A hydrophilic polyhydroxymethacrylate gel of totally po-
rous spherical resin.

L40—Cellulose tris-3,5-dimethylphenylcarbamate coated po-
rous silica particles, 5 to 20 mm in diameter.

L41—Immobilized a1-acid glycoprotein on spherical silica par-
ticles, 5 mm in diameter.

L42—Octylsilane and octadecylsilane groups chemically bond-
ed to porous silica particles, 5 mm in diameter.

L43—Pentafluorophenyl groups chemically bonded to silica
particles &by a propyl spacer,&1S (USP27) 5 to 10mm in diameter.

L44—A multifunctional support, which consists of a high puri-
ty, 60 Å, spherical silica substrate that has been bonded with a cat-
ionic exchanger, sulfonic acid functionality in addition to a
conventional reversed phase C8 functionality.

L45—Beta cyclodextrin bonded to porous silica particles, 5 to
10 mm in diameter.

L46—Polystyrene/divinylbenzene substrate agglomerated with
quaternary amine functionalized latex beads,

&about&1S (USP28)

10 mm in diameter.
L47—High-capacity anion-exchange microporous substrate,

fully functionalized with trimethlyamine groups, 8 mm in diame-
ter.7

L48—Sulfonated, cross-linked polystyrene with an outer layer
of submicron, porous, anion-exchange microbeads, 15 mm in diam-
eter.

L49—A reversed-phase packing made by coating a thin layer of
polybutadiene onto spherical porous zirconia particles, 3 to 10 mm
in diameter.8

L50—Multifunction resin with reversed-phase retention and
strong anion-exchange functionalities. The resin consists of ethyl-
vinylbenzene, 55% cross-linked with divinylbenzene copolymer, 3
to 15 mm in diameter, and a surface area not less than 350 m2 per g.
Substrate is coated with quaternary ammonium functionalized la-
tex particles consisting of styrene cross-linked with divinylben-
zene.9

L51—Amylose tris-3,5-dimethylphenylcarbamate-coated, po-
rous, spherical, silica particles, 5 to 10 mm in diameter.10

5 Available as &YMC-Pack PVA-SIL manufactured by YMC Co., Ltd.
&and distributed by Waters Corp. (www.waters.com).&1S (USP28)

&1S (USP27)

6 Available as TSKgel G4000 SWXL from TosoHaas (www.tosohaas.-
com).
&Tosoh Biosep (www.tosohbiosep.com).&1S (USP28)

7 Available as CarboPac MA1 and distributed by Dionex Corporation.
&Corp. (www.dionex.com).&1S (USP28)

8 Available as Zirchrom PBD, manufactured by ZirChrom Separations,
Inc., distributed by Alltech, www.Alltechweb.com.
9 Available as OmniPac PAX-500 and distributed by Dionex Corporation.
&Corp. (www.dionex.com).&1S (USP28)

10 Available as Chiralpak AD from Chiral Technologies, Inc., 730 Spring-
dale Drive, P.O. Box 564, Exton, PA 19341.
&(www.chiraltech.com).&1S (USP28)
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L52—A strong cation exchange resin made of porous silica with
sulfopropyl groups, 5 to 10 mm in diameter.11

L53—Weak cation-exchange resin consisting of ethylvinylben-
zene, 55% cross-linked with divinylbenzene copolymer, 3 to 15
mm diameter. Substrate is surface grafted with carboxylic acid
and/or phosphoric acid functionalized monomers. Capacity not
less than 500 mEq/column.12

L54—A size exclusion medium made of covalent bonding of
dextran to highly cross-linked porous agarose beads, about 13
mm in diameter. 13

~

L55—A strong cation-exchange resin made of porous silica
coated with polybutadiene–maleic acid copolymer, about 5 mm
in diameter.14~USP27

~

L56—Propyl silane chemically bonded to totally porous silica
particles, 3 to 10 mm in diameter.15~USP27

&L57—A chiral-recognition protein, ovomucoid, chemically
bonded to silica particles, about 5 mm in diameter, with a pore size
of 120 Å.&2S (USP27)

&L58—Strong cation-exchange resin consisting of sulfonated
cross-linked styrene-divinylbenzene copolymer in the sodium
form, about 7 to 11 mm in diameter.16&2S (USP27)

~

L57 ## (Nevirapine, Supelcosil ABZ)—Spherical, po-

rous silica gel, 3 or 5 mm in diameter, the surface of which

has been covalently modified with palmitamidopropyl

groups and endcapped with acetamidopropyl groups to a li-

gand density of about 6 mmoles per m2.a~USP28

~

L58 ## (Albumin Human, Antithrombin III Human,

TSKgel G3000 SW)—Packing having the capacity to separ-

ate proteins by molecular weight over the range of 10 to

500 kDa. It is spherical (10 mm), silica-based, and processed

to provide hydrophilic characteristics and pH stabil-

ity.b~USP28

&L61 ## (Lycopene, Lycopene Preparation, YMC 30)—

C30 silane bonded phase on a fully porous spherical silica, 3

to 15 mm in diameter.&1S (USP28)

L## (Enoxaparin Sodium Injection, IonPac AG11)—[To

come.]

L## (Enoxaparin Sodium Injection, IonPac AS11)—[To

come.]

L## (Enoxaparin Sodium, Dowex 1X8)—[To come.]

L## (Enoxaparin Sodium, Dowex 50WX2)—[To

come.]

&L## (Dalteparin Sodium, anion-exchange Dowex

1X8)—[To come.]

L## (Dalteparin Sodium, cation-exchange Dowex

50WX2)—[To come.]&2S (USP28)

Phases

G1—Dimethylpolysiloxane oil.
G2—Dimethylpolysiloxane gum.
G3—50% Phenyl-50% methylpolysiloxane.
G4—Diethylene glycol succinate polyester.
G5—3-Cyanopropylpolysiloxane.
G6—Trifluoropropylmethylpolysiloxane.
G7—50% 3-Cyanopropyl-50% phenylmethylsilicone.
G8—80% Bis(3-cyanopropyl)-20% 3-cyanopropylphenylpoly-

siloxane (percentages refer to molar substitution).
G9—Methylvinylpolysiloxane.
G10—Polyamide formed by reacting a C36 dicarboxylic acid

with 1,3-di-4-piperidylpropane and piperidine in the respective
mole ratios of 1.00 : 0.90 : 0.20.
G11—Bis(2-ethylhexyl) sebacate polyester.
G12—Phenyldiethanolamine succinate polyester.
G13—Sorbitol.
G14—Polyethylene glycol (av. mol. wt. of 950 to 1050).
G15—Polyethylene glycol (av. mol. wt. of 3000 to 3700).
G16—Polyethylene glycol compound (av. mol. wt. about

15,000). A high molecular weight compound of polyethylene gly-
col with a diepoxide linker. Available commercially as Polyethyl-
ene Glycol Compound 20M, or as Carbowax 20M, from suppliers
of chromatographic reagents.
G17—75% Phenyl-25% methylpolysiloxane.
G18—Polyalkylene glycol.
G19—25% Phenyl-25% cyanopropyl-50% methylsilicone.
G20—Polyethylene glycol (av. mol. wt. of 380 to 420).
G21—Neopentyl glycol succinate.
G22—Bis(2-ethylhexyl) phthalate.
G23—Polyethylene glycol adipate.
G24—Diisodecyl phthalate.
G25—Polyethylene glycol compound TPA. A high molecular

weight compound of a polyethylene glycol and a diepoxide that
is esterified with terephthalic acid. Available commercially as Car-
bowax 20M-TPA from suppliers of chromatographic reagents.
G26—25% 2-Cyanoethyl-75% methylpolysiloxane.

11 Available as TSK IC SW Cation from TosoHaas.
&Tosoh Biosep (www.tosohbiosep.com).&1S (USP28)

12 Available as IonPac CS14 distributed by Dionex Corporation
&Corp.&1S (USP28)

(www.dionex.com).
13 Available as Superdex Peptide HR 10/30 from Amersham Pharmacia
Biotech (www.amershambiosciences.com).
14 Available as IC-Pak C M/D from Waters Corp. (www.waters.com).
15 Available as Zorbax SB-C3 from Agilent Technologies. (www.agilent.-
com/chem)
16 Available as Aminex HPX-87N from Bio-Rad Laboratories, (2000/01
catalog, #125-0143), Group Headquarters, Bio-Rad Laboratories, 2000 Al-
fred Nobel Dr., Hercules, California 94547 (www.discover.bio-rad.com).
a Available as Supelcosil ABZ from Supelco (www.sigma-aldrich.com/su-
pelco).
b Available as TSKgel G3000SW Column (analytical column) and TSKgel
Guard (guard column) from Tosoh Biosep (part numbers 05789 and 05371,
respectively). (www.tosohbiosep.com)
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G27—5% Phenyl-95% methylpolysiloxane.
G28—25% Phenyl-75% methylpolysiloxane.
G29—3,3’-Thiodipropionitrile.
G30—Tetraethylene glycol dimethyl ether.
G31—Nonylphenoxypoly(ethyleneoxy)ethanol (av. ethyle-

neoxy chain length is 30); Nonoxynol 30.
G32—20% Phenylmethyl-80% dimethylpolysiloxane.
G33—20% Carborane-80% methylsilicone.
G34—Diethylene glycol succinate polyester stabilized with

phosphoric acid.
G35—A high molecular weight compound of a polyethylene

glycol and a diepoxide that is esterified with nitroterephthalic acid.
G36—1% Vinyl-5% phenylmethylpolysiloxane.
G37—Polyimide.
G38—Phase G1 containing a small percentage of a tailing inhib-

itor.17

G39—Polyethylene glycol (av. mol. wt. about 1500).
G40—Ethylene glycol adipate.
G41—Phenylmethyldimethylsilicone (10% phenyl-substituted).
G42—35% phenyl-65% dimethylpolysiloxane (percentages re-

fer to molar substitution).
G43—6% cyanopropylphenyl-94% dimethylpolysiloxane (per-

centages refer to molar substitution).
G44—2% low molecular weight petrolatum hydrocarbon grease

and 1% solution of potassium hydroxide.
G45—Divinylbenzene-ethylene glycol-dimethylacrylate.
G46—14% Cyanopropylphenyl-86% methylpolysiloxane.
G47—Polyethylene glycol (av. mol. wt. of about 8000).
G48—Highly polar, partially cross-linked cyanopolysiloxane.
G49—Proprietary derivatized phenyl groups on a polysiloxane

backbone.18

&G50 ## (Docosahexaenoic Acid)—Polyethylene glycol,

cross-linked (av. mol. wt. of more than 20,000).c&1S (USP28)

Supports

NOTE—Unless otherwise specified, mesh sizes of 80 to 100 or,
alternatively, 100 to 120 are intended.
S1A—Siliceous earth for gas chromatography has been flux-cal-

cined by mixing diatomite with Na2CO3 flux and calcining above
9008. The siliceous earth is acid-washed, then water-washed until
neutral, but not base-washed. The siliceous earth may be silanized
by treating with an agent such as dimethyldichlorosilane19 to mask
surface silanol groups.
S1AB—The siliceous earth as described above is both acid- and

base-washed.19

S1C—A support prepared from crushed firebrick and calcined
or burned with a clay binder above 9008 with subsequent acid-
wash. It may be silanized.
S1NS—The siliceous earth is untreated.
S2—Styrene-divinylbenzene copolymer having a nominal sur-

face area of less than 50 m2 per g and an average pore diameter
of 0.3 to 0.4 mm.

S3—Copolymer of ethylvinylbenzene and divinylbenzene hav-
ing a nominal surface area of 500 to 600 m2 per g and an average
pore diameter of 0.0075 mm.

S4—Styrene-divinylbenzene copolymer with aromatic –O and –
N groups, having a nominal surface area of 400 to 600 m2 per g and
an average pore diameter of 0.0076mm.

S5—40- to 60-mesh, high-molecular weight tetrafluorethylene
polymer.

S6—Styrene-divinylbenzene copolymer having a nominal sur-
face area of 250 to 350 m2 per g and an average pore diameter
of 0.0091mm.

S7—Graphitized carbon having a nominal surface area of 12 m2

per g.
S8—Copolymer of 4-vinyl-pyridine and styrene-divinylben-

zene.
S9—A porous polymer based on 2,6-diphenyl-p-phenylene ox-

ide.
S10—A highly polar cross-linked copolymer of acrylonitrite

and divinylbenzene.
S11—Graphitized carbon having a nominal surface area of 100

m2 per g modified with small amounts of petrolatum and polyeth-
ylene glycol compound.20

S12—Graphitized carbon having a nominal surface area of 100
m2 per g.

BRIEFING

h643i Total Organic Carbon, USP 27 page 2285. This is the
third attempt by the Pharmaceutical Waters Expert Committee to
revise this general test chapter. This revision incorporates most
of the comments received since the publication of proposed revi-
sions in PF 29(6) [Nov.–Dec. 2003], which have been cancelled.
This current proposal adds quantitative values to the testing proce-
dure that provide more flexibility in its application. Please address
comments to Frank Barletta, liaison to the Pharmaceutical Waters
Expert Committee.

(PW: F. Barletta) RTS—41409-1

Change to read:

Total organic carbon (TOC) is an indirect measure of organic
molecules present in pharmaceutical waters measured as carbon.
Organic molecules are introduced into the water from the source
water, from purification and distribution system materials, and
from biofilm growing in the system. TOC can also be used as a
process control attribute to monitor the performance of unit oper-
ations comprising the purification and distribution system.

A number of acceptable methods exist for analyzing TOC. This
chapter does not limit or prevent alternative technologies from be-
ing used, but provides guidance on how to qualify these analytical
technologies for use as well as guidance on how to interpret instru-
ment results for use as a limit test. The Standard Solution

&Sucrose Solution&2S (USP28)

17 A suitable grade is available commercially as ‘‘SP2100/0.1% Carbowax
1500’’ from Supelco, Inc., Supelco Park, Bellefonte, PA 16823.
&(www.sigma-aldrich.com/supelco).&1S (USP28)

18 A suitable grade is available commercially as ‘‘Optima Delta 3’’ from
Machery-Nagel, Inc., 215 River Vale Road, River Vale, NJ 07675.
c A suitable grade is available commercially as Famewax from Restek.
&(www.restekcorp.com).&1S (USP28)

19 Unless otherwise specified in the individual monograph, silanized sup-
port is intended. 20 Commercially available as SP1500 on Carbopack B from Supelco.
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is a theoretically easy-to-oxidize solution that gives an instrument
response at the attribute limit. The analytical technology is quali-
fied by challenging the capability of the instrument using a theo-
retically difficult to oxidize solution in the system suitability
portion of the method.
Analytical technologies utilized to measure TOC share the ob-

jective of completely oxidizing the organic molecules in an aliquot
of sample water to carbon dioxide (CO2), measuring the resultant
CO2 levels,

&concentration,&2S (USP28)

and expressing this response as carbon concentration. All technol-
ogies must discriminate between the inorganic carbon, which may
be present in the water from sources such as dissolved CO2 and
bicarbonate, and the CO2 generated from the oxidation of organic
molecules in the sample.
Two general approaches are used to measure TOC. One ap-

proach determines TOC by subtracting the measured inorganic car-
bon (IC) from the measured total carbon (TC), which is the sum of
organic carbon and inorganic carbon:

TOC = TC – IC.

The other approach first purges the IC from the sample before
any carbon measurement is performed. However, this IC purging
step also purges some of the organic molecules, which can be re-
trapped, oxidized to CO2, and quantitated as purgeable organic car-
bon (POC). The remaining organic matter in the sample is also
oxidized to CO2 and quantitated as nonpurgeable organic carbon
(NPOC). In this approach, TOC is the sum of POC and NPOC:

TOC = POC + NPOC.

In pharmaceutical waters, the amount of POC is negligible and
can be discounted. Therefore, for the purpose of this methodology,
NPOC is equivalent to TOC.

Change to read:

Reagent Water—Use water having a TOC level of not more
than 0.10 mg per L. [NOTE—A conductivity requirement may be
necessary to ensure method reliability.

&specified by the equipment manufacturer.]&2S (USP28)

Change to read:

Glassware Preparation—Organic contamination of glassware

&containers&2S (USP28)

results in higher TOC values. Therefore, use glassware and sample
containers that have been scrupulously cleaned of organic residues.
Any method that is effective in removing organic matter can be
used (see Cleaning Glass Apparatus h1051i). Use Reagent Water
for the final rinse.

Change to read:

Standard Solution

&Sucrose Solution—&2S (USP28)

Unless otherwise directed in the individual monograph, dissolve in
the Reagent Water an accurately weighed quantity of USP Sucrose
RS, to obtain a solution having a concentration of about 1.2 mg of
sucrose per L (0.50 mg of carbon per L).

Change to read:

Test Solution—[NOTE—Use extreme caution when obtaining
samples for TOC analysis. Water samples can be easily contami-
nated during the process of sampling and transportation to a testing
facility.] Collect the Test Solution in a tight container with minimal
head space, and test in a timely manner to minimize

&such a manner that minimizes&2S (USP28)

the impact of organic contamination from the closure and contain-
er.

Change to read:

System Suitability Solution—Dissolve

&Unless otherwise directed in the monograph, dis-

solve&2S (USP28)

in Reagent Water an accurately weighed quantity of USP 1,4-Ben-
zoquinone RS to obtain a solution having a concentration of 0.75
mg per L (0.50 mg of carbon per L).

Change to read:

Reagent Water Control—Use a suitable quantity of Reagent
Water obtained at the same time as that used in the preparation
of the Standard Solution

&Sucrose Solution&2S (USP28)

and the System Suitability Solution.

Change to read:

Other Control Solutions—Prepare appropriate reagent blank
solutions or other specified solutions needed for establishing the
apparatus baseline or for calibration adjustments following the
manufacturer’s instructions, and run the appropriate blanks to zero
the instrument,

&if necessary.&2S (USP28)

Change to read:

System Suitability—Test the Reagent Water Control in the ap-
paratus, and record the response, rw. Repeat the test using the Stan-
dard Solution, and record the response, rS. Calculate the corrected
Standard Solution response, which is also the limit response, by
subtracting the Reagent Water Control response from the response
of the Standard Solution. The theoretical limit of 0.50 mg of carbon
per liter is equal to the corrected Standard Solution response, rS –
rw. Test the System Suitability Solution in the apparatus, and record
the response, rss. Calculate the corrected System Suitability Solution
response by subtracting the Reagent Water Control response from
the response of the System Suitability Solution, rss – rw.

&TOC value, rW. Repeat the test using the Sucrose Solution,

and record the TOC value in ppm, rS. Calculate the response

efficiency of the Sucrose Solution by the formula:

100[(rS – rW)/CS],
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in which CS is the concentration of the Sucrose Solution, in

mg of carbon per L (ppm). Test the System Suitability Solu-

tion in the apparatus, and record the TOC value in ppm,

rSS.&2S (USP28)

Calculate the response efficiency for the System Suitability Solu-
tion by the formula:

100[(rss – rw) / (rS – rw)].

&100[(rSS – rW) /CSS],

in which CSS is the concentration of the System Suitability

Solution, in mg of carbon per L (ppm).&2S (USP28)

The system is suitable if the response efficiency

&of both the Sucrose Solution and the System Suitability So-

lution&2S (USP28)

is not less than 85% and not more than 115% of the theoretical re-
sponse.

Change to read:

Procedure—Perform the test on the Test Solution, and record
the response, rU. The Test Solution meets the requirements if rU
is not more than the limit response, rS – rw.

&the TOC value: it contains not more than 0.5 mg of carbon

per L (ppm).&2S (USP28)

This method also can be performed alternatively using on-line in-
strumentation that has been appropriately calibrated, standardized,
and has demonstrated acceptable system suitability. The accept-
ability of such on-line instrumentation for quality attribute testing
is dependent on its location(s) in the water system. These instru-
ment location(s) and responses must reflect the quality of the water
used.

BRIEFING

h785iOsmolality and Osmolarity,USP 27 page 2335 and page
3331 of the Second Supplement. On the basis of comments re-
ceived, it is proposed to revise theMeasurement of Osmolality sec-
tion to clarify that vapor pressure osmometers may be used for
osmolality determinations. Although used less frequently than os-
mometers that measure freezing point depression, vapor pressure
osmometers require a smaller volume of specimen and provide
comparable results.

(PA4: H. Pappa) RTS—41268-1

Change to read:

MEASUREMENT OF OSMOLALITY

The osmolality of a solution is commonly determined by the
measurement of the freezing point depression of the solution.

Apparatus—The apparatus, an osmometer for freezing point
depression measurement, consists of the following: a means of
cooling the container used for the measurement; a resistor sensitive
to temperature (thermistor), with an appropriate current- or poten-
tial-difference measurement device that may be graduated in tem-
perature change or in osmolality; and a means of mixing the
sample.

&Osmometers that measure the vapor pressures of solutions

are less frequently employed. They require a smaller volume

of specimen (generally about 5 mL), but the accuracy and

precision of the resulting osmolality determination are com-

parable to those obtained by the use of osmometers that de-

p e n d u p o n t h e o b s e r v e d f r e e z i n g p o i n t s o f

solutions.&2S (USP28)

Standard Solutions—Prepare Standard Solutions as specified
in Table 1, as necessary.

Table 1. Standard Solutions for Osmometer Calibration2

Standard Solutions
(Weight in g of sodium chloride

per kg of water)

Osmolality
(mOsmol/kg)

(�m)

Molal Osmotic
Coefficient
(�m, NaCl)

Freezing Point
Depression (8)

DTf

3.087 100 0.9463 0.186
6.260 200 0.9337 0.372
9.463 300 0.9264 0.558
12.684 400 0.9215 0.744
15.916 500 0.9180 0.930
19.147 600 0.9157 1.116
22.380 700 0.9140 1.302

2 Adapted from the European Pharmacopoeia, 4th Edition, 2002, p. 50.
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Test Solution—For a solid for injection, constitute with the ap-
propriate diluent as specified in the instructions on the labeling. For
solutions, use the sample as is. [NOTE—A solution can be diluted to
bring it within the range of measurement of the osmometer, if nec-
essary, but the results must be expressed as that of the diluted so-
lution and must NOT be multiplied by a dilution factor to calculate
the osmolality of the original solution. The molal osmotic coeffi-
cient is a function of concentration. Therefore, it changes with di-
lution.]

Procedure—Set the zero of the apparatus using water. To cali-
brate the apparatus, choose at least two solutions from Table 1 such
that the osmolalities of the Standard Solutions span the expected
range of osmolality of the Test Solution. Introduce an appropriate
volume of each Standard Solution into the measurement cell as per
the manufacturer’s instructions, and start the cooling system. Us-
ually, the mixing device is programmed to operate at a temperature
below the lowest temperature expected from the freezing point de-
pression. The apparatus indicates when the equilibrium is attained.
Calibrate the osmometer using an appropriate adjustment device
such that the reading corresponds to either the osmolality or freez-
ing point depression value of the Standard Solution shown in Table
1. [NOTE—Some instruments indicate osmolality and some others
show freezing point depression.] Before each measurement, rinse
the measurement cell at least twice with the solution to be tested.
Repeat the procedure with each Test Solution. Read the osmolality
of the Test Solution directly, or calculate it from the measured
freezing point depression.
Assuming that the value of the osmotic coefficient is essentially

the same whether the concentration is expressed in molality or mo-
larity, the experimentally determined osmolality of a solution can
be converted to osmolarity in the same manner in which the con-
centration of a solution is converted from molality to molarity. Un-
less a solution is very concentrated, the osmolarity of a solution (�c)
can be calculated from its experimentally determined osmolality
(�m):

�c = 1000�m / (1000 / r + Swi�i),

where wi is the weight in g; and �i is the partial specific volume, in
mL per g, of the ith solute. The partial specific volume of a solute is
the change in volume of a solution when an additional 1 g of solute
is dissolved in the solution. This volume can be determined by the
measurement of densities of the solution before and after the addi-
tion of the solute. The partial specific volumes of salts are generally
very small, around 0.1 mL per g. However, those of other solutes
are generally higher. For example, the partial specific volumes of
amino acids are in the range of 0.6–0.9 mL per g.

BRIEFING

h851i Spectrophotometry and Light-Scattering, USP 27 page
2387 and page 3139 of the First Supplement. On the basis of com-
ments received, revisions are proposed to update the recommended
reference materials for calibration.

(PA4: H. Pappa) RTS—41336-1

Change to read:

PROCEDURE

Absorption Spectrophotometry

Detailed instructions for operating spectrophotometers are sup-
plied by the manufacturers. To achieve significant and valid results,
the operator of a spectrophotometer should be aware of its limita-
tions and of potential sources of error and variation. The instruction
manual should be followed closely on such matters as care, clean-
ing, and calibration of the instrument, and techniques of handling
absorption cells, as well as instructions for operation. The follow-
ing points require special emphasis.
Check the instrument for accuracy of calibration. Where a con-

tinuous source of radiant energy is used, attention should be paid to
both the wavelength and photometric scales; where a spectral line
source is used, only the photometric scale need be checked. A
number of sources of radiant energy have spectral lines of suitable
intensity, adequately spaced throughout the spectral range selected.
The best single source of UV and visible calibration spectra is the
quartz-mercury arc, of which the lines at 253.7, 302.25, 313.16,
334.15, 365.48, 404.66, and 435.83 nm may be used. The glass-
mercury arc is equally useful above 300 nm. The 486.13-nm and
656.28-nm lines of a hydrogen discharge lamp may be used also.
The wavelength scale may be calibrated also by means of suitable
glass filters, which have useful absorption bands through the visi-
ble and UV regions. Standard glasses containing didymium (a mix-
ture of praseodymium and neodymium) have been used widely,
although glasses containing holmium were found to be superior.
More recently, standard

&Standard&2S (USP28)

holmium oxide solution has superseded the use of holmium glass.1

The wavelength scales of near-IR and IR spectrophotometers are
readily checked by the use of absorption bands provided by poly-
styrene films, carbon dioxide, water vapor, or ammonia gas.
For checking the photometric scale, a number of standard inor-

ganic glass filters as well as standard solutions of known transmit-
tances such as potassium chromate or

&

&2S (USP28)

potassium dichromate are available.2

Quantitative absorbance measurements usually are made on so-
lutions of the substance in liquid-holding cells. Since both the sol-
vent and the cell window absorb light, compensation must be made

1 Certified holmium oxide solution, SRM #2034, (wavelength standard
from 240 to 650 nm) may be obtained from the
&

&2S (USP28)

National Institute of Standards and Technology (NIST), Gaithersburg, MD
20899: ‘‘Spectral Transmittance Characteristics of Holmium Oxide in Per-
chloric Acid,’’ J. Res. Natl. Bur. Stds. 90, No. 2, 115 (1985). Certified hol-
mium oxide glasses are no longer available. Holmium oxide filters, without
certification, are available from Kopp Glass Inc., Pittsburgh, PA 15218.
&

&2S (USP28)

The performance of an uncertified filter should be checked against a cer-
tified standard.
2 For further detail regarding checks on both the wavelength and
&

&2S (USP28)

photometric scales of a spectrophotometer, reference may be made to the
following NIST publications: SRM #93le ‘‘Liquid Absorbance Standard for
UVand Vis Spectrophotometry,’’ J. Res. Natl. Bur. Stds. 76A, 405 and 469
(1972); SRM #930e ‘‘Glass Filters for Spectrophotometry—for verification
of the transmittance and absorbance scales of spectrophotometry in the vis-
ible spectral domain (10%T, 20%T, 30%T),’’ NIST Spec. Publ. 260–116
(1994).
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for their contribution to the measured absorbance. Matched cells
are available commercially for UV and visible spectrophotometry
for which no cell correction is necessary. In IR spectrophotometry,
however, corrections for cell differences usually must be made. In
such cases, pairs of cells are filled with the selected solvent and the
difference in their absorbances at the chosen wavelength is deter-
mined. The cell exhibiting the greater absorbance is used for the
solution of the test specimen and the measured absorbance is cor-
rected by subtraction of the cell difference.
With the use of a computerized Fourier transform IR system, this

correction need not be made, since the same cell can be used for
both the solvent blank and the test solution. However, it must be
ascertained that the transmission properties of the cell are constant.
Comparisons of a test specimen with a Reference Standard are

best made at a peak of spectral absorption for the compound con-
cerned. Assays prescribing spectrophotometry give the commonly
accepted wavelength for peak spectral absorption of the substance
in question. It is known that different spectrophotometers may
show minor variation in the apparent wavelength of this peak.
Good practice demands that comparisons be made at the wave-
length at which peak absorption occurs. Should this differ by more
than+1 nm from the wavelength specified in the individual mono-
graph, recalibration of the instrument may be indicated.

TEST PREPARATION

For determinations utilizing UV or visible spectrophotometry,
the specimen generally is dissolved in a solvent. Unless otherwise
directed in the monograph, determinations are made at room tem-
perature using a path length of 1 cm. Many solvents are suitable for
these ranges, including water, alcohols, chloroform, lower hydro-
carbons, ethers, and dilute solutions of strong acids and alkalies.
Precautions should be taken to utilize solvents free from contami-
nants absorbing in the spectral region being used. It is usually ad-
visable to use water-free methanol or alcohol, or alcohol denatured
by the addition of methanol but not containing benzene or other
interfering impurities, as the solvent. Solvents of special spectro-
photometric quality, guaranteed to be free from contaminants, are
available commercially from several sources. Some other analyti-
cal reagent-grade organic solvents may contain traces of impurities
that absorb strongly in the UV region. New lots of these solvents
should be checked for their transparency, and care should be taken
to use the same lot of solvent for preparation of the test solution
and the standard solution and for the blank.
No solvent in appreciable thickness is completely transparent

throughout the near-IR and IR spectrum. Carbon tetrachloride
(up to 5 mm in thickness) is practically transparent to 6 mm
(1666 cm–1). Carbon disulfide (1 mm in thickness) is suitable as
a solvent to 40 mm (250 cm–1) with the exception of the 4.2-mm
to 5.0-mm (2381-cm–1 to 2000-cm–1) and the 5.5-mm to 7.5-mm
(1819-cm–1 to 1333-cm–1) regions, where it has strong absorption.
Other solvents have relatively narrow regions of transparency. For
IR spectrophotometry, an additional qualification for a suitable sol-
vent is that it must not affect the material, usually sodium chloride,
of which the cell is made. The test specimen may also be prepared
by dispersing the finely ground solid specimen in mineral oil or by
mixing it intimately with previously dried alkali halide salt (usually
potassium bromide). Mixtures with alkali halide salts may be ex-
amined directly or as transparent disks or pellets obtained by press-
ing the mixture in a die. Typical drying conditions for potassium

bromide are 1058 in vacuum for 12 hours, although grades are
commercially available that require no drying. &Infrared microsco-
py or a&1S (USP27) mineral oil dispersion is preferable where dispro-
portionation between the alkali halide and the test specimen is
encountered. For suitable materials the test specimen may be
&prepared neat as a thin sample for IR microscopy or&1S (USP27) sus-
pended neat as a thin film &for mineral oil dispersion.&1S (USP27) For
Raman spectrometry, most common solvents are suitable, and or-
dinary (nonfluorescing) glass specimen cells can be used. The IR
region of the electromagnetic spectrum extends from 0.8 to 400
mm. From 800 to 2500 nm (0.8 to 2.5 mm) is generally considered
to be the near-IR (NIR) region; from 2.5 to 25 mm (4000 to
400 cm–1) is generally considered to be the mid-range (mid-IR) re-
gion; and from 25 to 400 mm is generally considered to be the far-
IR (FIR) region. Unless otherwise specified in the individual
monograph, the region from 3800 to 650 cm–1 (2.6 to 15 mm)
should be used to ascertain compliance with monograph specifica-
tions for IR absorption.

Where values for IR line spectra are given in an individual
monograph, the letters s, m, and w signify strong, medium, and
weak absorption, respectively; sh signifies a shoulder, bd signifies
a band, and v means very. The values may vary as much as 0.1 mm
or 10 cm–1, depending upon the particular instrument used. Poly-
morphism gives rise to variations in the IR spectra of many com-
pounds in the solid state. Therefore, when conducting IR
absorption tests, if a difference appears in the IR spectra of the ana-
lyte and the standard, dissolve equal portions of the test substance
and the standard in equal volumes of a suitable solvent, evaporate
the solutions to dryness in similar containers under identical con-
ditions, and repeat the test on the residues.

In NIR spectroscopy much of the current interest centers around
the ease of analysis. Samples can be analyzed in powder form or by
means of reflectance techniques, with little or no preparation. Com-
pliance with in-house specifications can be determined by comput-
erized comparison of spectra with spectra previously obtained from
reference materials. Many pharmaceutical materials exhibit low
absorptivity in this spectral region, which allows incident near-
IR radiation to penetrate samples more deeply than UV, visible,
or IR radiation. NIR spectrophotometry may be used to observe
matrix modifications and, with proper calibration, may be used
in quantitative analysis.

In atomic absorption spectrophotometry, the nature of the sol-
vent and the concentration of solids must be given special consid-
eration. An ideal solvent is one that interferes to a minimal extent
in the absorption or emission processes and one that produces neu-
tral atoms in the flame. If there is a significant difference between
the surface tension or viscosity of the test solution and standard
solution, the solutions are aspirated or atomized at a different rate,
causing significant differences in the signals generated. The acid
concentration of the solutions also affects the absorption processes.
Thus, the solvents used in preparing the test specimen and the stan-
dard should be the same or as much alike in these respects as pos-
sible, and should yield solutions that are easily aspirated via the
specimen tube of the burner-aspirator. Since undissolved solids
present in the solutions may give rise to matrix or bulk interfer-
ences, the total undissolved solids content in all solutions should
be kept below 2% wherever possible.

CALCULATIONS

The application of absorption spectrophotometry in an assay or a
test generally requires the use of a Reference Standard. Where such
a measurement is specified in an assay, a formula is provided in
order to permit calculation of the desired result. A numerical con-
stant is frequently included in the formula. The following deriva-
tion is provided to introduce a logical approach to the deduction of
the constants appearing in formulas in the assays in many mono-
graphs.
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The Beer’s law relationship is valid for the solutions of both the
Reference Standard (S) and the test specimen (U): in which AS is
the absorbance of the Standard solution of concentration CS; and AU

is the absorbance of the test specimen solution of concentration CU.
If CS and CU are expressed in the same units and the absorbances of
both solutions are measured in matching cells having the same di-
mensions, the absorptivity, a, and the cell thickness, b, are the
same; consequently, the two equations may be combined and re-
written to solve for CU:

(3) CU = CS(AU / AS).

Quantities of solid test specimens to be taken for analysis are
generally specified in mg. Instructions for dilution are given in
the assay and, since dilute solutions are used for absorbance mea-
surements, concentrations are usually expressed for convenience in
units of mg per mL. Taking a quantity, in mg, of a test specimen of a
drug substance or solid dosage form for analysis, it therefore fol-
lows that a volume (VU), in L, of solution of concentration CU may
be prepared from the amount of test specimen that contains a quan-
tity WU, in mg, of the drug substance [NOTE—CU is numerically the
same whether expressed as mg per mL or mg per L], such that:

(4) WU = VUCU.

The form in which the formula appears in the assay in a mono-
graph for a solid article may be derived by substituting CU of equa-
tion (3) into equation (4). In summary, the use of equation (4), with
due consideration for any unit conversions necessary to achieve
equality in equation (5), permits the calculation of the constant fac-
tor (VU) occurring in the final formula:

(5) WU = VUCS(AU / AS).

The same derivation is applicable to formulas that appear in
monographs for liquid articles that are assayed by absorption spec-
trophotometry. For liquid dosage forms, results of calculations are
generally expressed in terms of the quantity, in mg, of drug sub-
stance in each mL of the article. Thus it is necessary to include
in the denominator an additional term, the volume (V), in mL, of
the test preparation taken.
Assays in the visible region usually call for comparing concom-

itantly the absorbance produced by the Assay preparation with that
produced by a Standard preparation containing approximately an
equal quantity of a USP Reference Standard. In some situations, it
is permissible to omit the use of a Reference Standard. This is true
where spectrophotometric assays are made with routine frequency,
and where a suitable standard curve is available, prepared with the
respective USP Reference Standard, and where the substance as-
sayed conforms to Beer’s law within the range of about 75% to
125% of the final concentration used in the assay. Under these cir-
cumstances, the absorbance found in the assay may be interpolated
on the standard curve, and the assay result calculated therefrom.
Such standard curves should be confirmed frequently, and al-

ways when a new spectrophotometer or new lots of reagents are
put into use.
In spectrophotometric assays that direct the preparation and use

of a standard curve, it is permissible and preferable, when the assay
is employed infrequently, not to use the standard curve but to make
the comparison directly against a quantity of the Reference Stan-
dard approximately equal to that taken of the specimen, and simi-
larly treated.

Fluorescence Spectrophotometry

The measurement of fluorescence is a useful analytical tech
nique. Fluorescence is light emitted from a substance in an excited
state that has been reached by the absorption of radiant energy. A
substance is said to be fluorescent if it can be made to fluoresce.
Many compounds can be assayed by procedures utilizing either
their inherent fluorescence or the fluorescence of suitable deriva-
tives.
Test specimens prepared for fluorescence spectrophotometry are

usually one-tenth to one-hundredth as concentrated as those used
in absorption spectrophotometry, for the following reason. In ana-
lytical applications, it is preferable that the fluorescence signal be
linearly related to the concentration; but if a test specimen is too
concentrated, a significant part of the incoming light is absorbed
by the specimen near the cell surface, and the light reaching the
center is reduced. That is, the specimen itself acts as an ‘‘inner fil-
ter.’’ However, fluorescence spectrophotometry is inherently a
highly sensitive technique, and concentrations of 10–5 M to 10–7

M frequently are used. It is necessary in any analytical procedure
to make a working curve of fluorescence intensity versus concen-
tration in order to establish a linear relationship. All readings
should be corrected for a solvent blank.
Fluorescence measurements are sensitive to the presence of dust

and other solid particles in the test specimen. Such impurities may
reduce the intensity of the exciting beam or give misleading high
readings because of multiple reflections in the specimen cell. It is,
therefore, wise to eliminate solid particles by centrifugation; filtra-
tion also may be used, but some filter papers contain fluorescent
impurities.
Temperature regulation is often important in fluorescence spec-

trophotometry. For some substances, fluorescence efficiency may
be reduced by as much as 1% to 2% per degree of temperature rise.
In such cases, if maximum precision is desired, temperature-con-
trolled specimen cells are useful. For routine analysis, it may be
sufficient to make measurements rapidly enough so that the spec-
imen does not heat up appreciably from exposure to the intense
light source. Many fluorescent compounds are light-sensitive. Ex-
posed in a fluorometer, they may be photo-degraded into more or
less fluorescent products. Such effects may be detected by observ-
ing the detector response in relationship to time, and may be re-
duced by attenuating the light source with filters or screens.
Change of solvent may markedly affect the intensity and spectral

distribution of fluorescence. It is inadvisable, therefore, to alter the
solvent specified in established methods without careful prelim-
inary investigation. Many compounds are fluorescent in organic
solvents but virtually nonfluorescent in water; thus, a number of
solvents should be tried before it is decided whether or not a com-
pound is fluorescent. In many organic solvents, the intensity of
fluorescence is increased by elimination of dissolved oxygen,
which has a strong quenching effect. Oxygen may be removed
by bubbling an inert gas such as nitrogen or helium through the
test specimen.
A semiquantitative measure of the strength of fluorescence is

given by the ratio of the fluorescence intensity of a test specimen
and that of a standard obtained with the same instrumental settings.
Frequently, a solution of stated concentration of quinine in 0.1N
sulfuric acid or fluorescein in 0.1N sodium hydroxide is used as
a reference standard.
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Light-Scattering

Turbidity can be measured with a standard photoelectric filter
photometer or spectrophotometer, preferably with illumination in
the blue portion of the spectrum. Nephelometric measurements re-
quire an instrument with a photocell placed so as to receive scat-
tered rather than transmitted light; this geometry applies also to
fluorometers, so that, in general, fluorometers can be used as neph-
elometers, by proper selection of filters. A ratio turbidimeter com-
bines the technology of 908 nephelometry and turbidimetry: it
contains photocells that receive and measure scattered light at a
908 angle from the sample as well as receiving and measuring
the forward scatter in front of the sample; it also measures light
transmitted directly through the sample. Linearity is attained by
calculating the ratio of the 908 angle scattered light measurement
to the sum of the forward scattered light measurement and the
transmitted light measurement. The benefit of using a ratio turbi-
dimetry system is that the measurement of stray light becomes neg-
ligible.
In practice, it is advisable to ensure that settling of the particles

being measured is negligible. This is usually accomplished by in-
cluding a protective colloid in the liquid suspending medium. It is
important that results be interpreted by comparison of readings
with those representing known concentrations of suspended matter,
produced under precisely the same conditions.
Turbidimetry or nephelometry may be useful for the measure-

ment of precipitates formed by the interaction of highly dilute so-
lutions of reagents, or other particulate matter, such as suspensions
of bacterial cells. In order that consistent results may be achieved,
all variables must be carefully controlled. Where such control is
possible, extremely dilute suspensions may be measured.
The specimen solute is dissolved in the solvent at several differ-

ent accurately known concentrations, the choice of concentrations
being dependent on the molecular weight of the solute and ranging
from 1% for Mw = 10,000 to 0.01% for Mw = 1,000,000. Each so-
lution must be very carefully cleaned before measurement by re-
peated filtration through fine filters. A dust particle in the
solution vitiates the intensity of the scattered light measured. A cri-
terion for a clear solution is that the dissymmetry, 458/1358 scat-
tered intensity ratio, has attained a minimum.
The turbidity and refractive index of the solutions are measured.

From the general 908 light-scattering equation, a plot of HC/t ver-
sus C is made and extrapolated to infinite dilution, and the weight-
average molecular weight, M, is calculated from the intercept,
1/ M.

Visual Comparison

Where a color or a turbidity comparison is directed, color-com-
parison tubes that are matched as closely as possible in internal di-
ameter and in all other respects should be used. For color
comparison, the tubes should be viewed downward, against a white
background, with the aid of a light source directed from beneath
the bottoms of the tubes, while for turbidity comparison the tubes
should be viewed horizontally, against a dark background, with the
aid of a light source directed from the sides of the tubes.
In conducting limit tests that involve a comparison of colors in

two like containers (e.g., matched color-comparison tubes), a suit
able instrument, rather than the unaided eye, may be used.

GENERAL CHAPTERS

General Information

BRIEFING

h1070i Emergency Medical Services Vehicles and Ambu-
lances—Storage of Preparations. Following the PSD Open Con-
ference in October 2003, the PSD Expert Committee determined
that the treatment of the handling and storage of medications in
emergency medical services vehicles had to be on a separate, faster
track from the rest of the content of the proposed general chapter
Good Storage and Shipping Practices h1079i (see page 1612 of
PF 29(5) [Sept.–Oct. 2003]. As a result of the considerable discus-
sion of this topic at the Open Conference, the text is revised exten-
sively from that which appeared in the conference workbook. It is
proposed here as an informational chapter. This proposed general
chapter includes a list of the most commonly used articles in EMS
vehicles. Readers are invited to submit any available stability data
that will allow assignment of reasonable storage and handling lim-
its for these preparations. Alternatively, typical residence time sta-
bility studies at elevated and reduced temperature conditions for
the limited drugs in this list are invited. Because space is limited
in an EMS vehicle, identification of just those preparations having
more stringent storage requirements would have practical benefit.
In preparing this text for public comment, the Expert Committee
has drawn on input from several notable experts in this area.

(PSD: C. Okeke) RTS—41624-1

Add the following:

&h1070i EMERGENCY MEDICAL
SERVICES VEHICLES AND

AMBULANCES—STORAGE OF
PREPARATIONS

The storage and handling of pharmaceuticals in emergen-

cy vehicles and ambulances should be done so that the attri-

butes of the official articles are preserved. For examples, see

the list below for typical articles. There are a number of
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practices that need consideration when an effective plan is

formulated, evaluated, put in place, and periodically re-eval-

uated. Those practices are listed here.

Monitoring devices should be in place to record weekly

temperatures, and allow calculation of mean kinetic temper-

ature for conformance to controlled room temperature stor-

age for those vehicles utilized continuously. Measurement

should also be made during a typical challenging 24-hour

period, and the derived temperature should be used for cal-

culation of MKT and storage temperature of the sample.

PHARMACEUTICAL STORAGE CABINET

MONITORING; LOCATION OF PARKED

VEHICLES

Ambulances and other emergency medical response vehi-

cles that routinely carry Pharmacopeial articles should be

monitored to verify that temperature profiles and on-board

pharmaceutical storage cabinets or cold chests are within es-

tablished limits. Suitable monitoring devices are to be

placed in the pharmaceutical cabinet of each vehicle that re-

cords highest and lowest temperatures, at the least, of each

hot summer and cold winter day. Ambulance personnel

should consider parking in the shade or in air-conditioned

garages in the summer or in heated garages in the winter

to avoid temperature extremes.

STOCK ROTATION

A program of regular stock rotation should be in place for

articles with low rates of turnover. Rotation is understood as

transfer of the articles with suitable marking of stock items

to an appropriate climate controlled facility or storage cab-

inet such as in an ambulance bay. Off-vehicle storage of

each article is subject to the storage requirement in the ap-

proved labeling or the pertinent USP monograph.

PORTABLE CARRYING CASE STORAGE AND

MONITORING

The portable bag or carrying case in which drugs are kept

is to be insulated, and when not in use, should be kept in a

pharmaceutical storage cabinet or at controlled room tem-

perature within facilities. Storage in portable bags or cases

only rather than in on-board cabinets should be considered

to facilitate stock rotation where that is indicated. The use of

time–temperature indicators is recommended to monitor cu-

mulative insult to the contents of all compartments.

ADDITIONAL REQUIREMENTS FOR SOME

ARTICLES

All articles are to be protected from excessive heat, 408. If

the article requires storage in a cold or dry place or at con-

trolled room temperature, then suitable measures are to be

taken to maintain it within the defined limits, see General

Notices—Preservation, Packaging, Storage, and Labeling.

Articles that have the most stringent storage requirements

determine the storage of mixed loads.

STORAGE AND HANDLING OF SENSITIVE

PREPARATIONS

Environmentally Sensitive Preparations (see h386i) are

not to be stored in emergency response vehicles unless the

on-board cabinet in which the medications is stored is cli-

mate controlled or a time–temperature indicator is attached

to each package. If Environmentally Sensitive Preparations
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must be kept in the EMS vehicle, then medications supply

should be rotated with reserve stock on a schedule based on

local climate, but not longer than every 3 days.

USE OF TIME–TEMPERATURE INDICATORS

Attach time–temperature indicators to individual Ther-

mally Sensitive Preparations where time outside of the

on-board cabinet can exceed 4 days total. On-board cabinets

must be insulated and should use active heating/cooling de-

vices in accord with the local climate and as specified for the

preparations while medications are inside.

COMPOSITE INVENTORY OF TYPICAL

AMBULANCE SERVICE MEDICATIONS

NOTE—Each vehicle may carry only a portion of the arti-

cles herein, or others.

Adenosine Injection

Afrin

Albuterol Sulfate Injection

Amiodarone

Amyl Nitrite Inhalant

Aspirin Tablets

Atropine Sulfate Injection

Atropine and 2-PAM Antidote [Mark 1 Kits]

Atrovent

Bretylium Tosylate Injection

Calcium Chloride Injection

Calcium Gluconate Injection

Activated Charcoal

Dextrose 50%, Dextrose 25% Injection

Diazepam Gel

Diazepam Injection

Diltiazem

Diphenhydramine Injection

Dopamine Injection

Epinephrine 1 : 10000, Epinephrine 1 : 1000 Injection

Furosemide Injection

Glucagon for Injection

Lidocaine Hydrochloride Injection, Lidocaine 1% Gel

Magnesium Sulfate

Methylprednisone

Metoprolol

Midazolam

Morphine Sulfate Injection

Nalbuphine

Naloxone Hydrochloride Injection

Ni t rog lycer in Spray, Ni t rog lycer in Table t s ,

Nitroglycerin Ointment

Oxytocin Injection

Promethazine

Sodium Bicarbonate Injection

Sodium Nitrite Injection

Sodium Thiosulfate Injection

Terbutaline Injection

Tetracaine Ophthalmic Solution, Ointment

Thiamine Hydrochloride Injection

Toradol Injection&2S (USP28)
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BRIEFING

h1112i Microbiological Attributes of Nonsterile Pharmaceu-
tical Products—Application of Water Activity Determination,
page 2009 of PF 28(6) [Nov.–Dec. 2002]. This new chapter, which
previously appeared in Pharmacopeial Previews, is now moved to
In-Process Revision with the following changes on the basis of
comments received:
(1) The title of the chapter has changed.
(2) The importance of container–closure integrity in maintaining

the water activity level during the product shelf life is empha-
sized.

(3) Reduced microbial limits testing must be justified through
risk assessment and not solely on water activity determina-
tions.

(4) The ability of more resistant microorganisms to persist in drug
products of low water activity is acknowledged.

(AMB: D. Porter) RTS—41476-1

Add the following:

&h1112i MICROBIOLOGICAL

ATTRIBUTES OF NONSTERILE
PHARMACEUTICAL PRODUCTS—
APPLICATION OF WATER ACTIVITY
DETERMINATION APPLICATION OF
WATER ACTIVITY DETERMINATION

TO NONSTERILE

PHARMACEUTICAL PRODUCTS

The determination of the water activity of nonsterile phar-

maceutical dosage forms aids in the decisions relating to the

following:

(a) optimizing product formulations to improve antimicro-

bial effectiveness of preservative systems,

(b) reducing the degradation of active pharmaceutical in-

gredients within product formulations susceptible to

chemical hydrolysis,

(c) reducing the susceptibility of formulations (especially

liquids, ointments, lotions, and creams) to microbial

contamination, and

(d) providing a tool for the rationale for reducing the fre-

quency of microbial limit testing and screening for ob-

jectionable microorganisms for product release and

stability testing using methods contained in the general

test chapter Microbial Limit Tests h61i.

Reduced water activity (aW) will greatly assist in the pre-

vention of microbial contamination of proliferation in phar-

maceutical products; and the formulation, manufacturing

steps, and testing of nonsterile dosage forms should reflect

this parameter.

Low water activity has traditionally been used to control

microbial deterioration of foodstuffs. Examples where the

available moisture is reduced are dried fruit, syrups, and

pickled meats and vegetables. Low water activities make

these materials self-preserved. Low water activity will also

prevent microbial growth within pharmaceutical drug prod-

ucts. Other product attributes, for example, low or high pH,

absence of nutrients, presence of surfactants, and addition of

antimicrobial agents, as well as low water activity, help to

prevent microbial growth. However, it should be noted that

more resistant microorganisms, including spore-forming
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Clostridium spp., Bacillus spp., Salmonella spp. and fila-

mentous fungi, although they may not proliferate in a drug

product with a low water activity, may persist within the

product.

When formulating an aqueous oral or topical dosage

form, candidate formulations should be evaluated for water

activity so that the drug product may be self-preserving, if

possible. For example, small changes in the concentration of

sodium chloride, sucrose, alcohol, propylene glycol, or

glycerin in a formulation may result in the creation of a drug

product with a lower water activity that can discourage the

proliferation of microorganisms in the product. This is par-

ticularly valuable with a multiple-use product that may be

contaminated by the user. Packaging studies should be con-

ducted to test product stability and to determine that the con-

tainer–closure system protects the product from moisture

gains that would increase the water activity during storage.

Reduced microbial limits testing may be justified through

risk assessment. This reduction in testing, when justified,

may entail forgoing full microbial limits testing, implement-

ing skip-lot testing, or eliminating routine testing.

Nonaqueous liquids or dry solid dosage forms will not

support spore germination or microbial growth due to their

low water activity. The frequency of their microbial moni-

toring can be determined by a review of the historic testing

database of the product and the demonstrated effectiveness

of microbial contamination control of the raw materials, in-

gredient water, and the manufacturing process manufactur-

ing process, formulation, and packaging system. The testing

history would include microbial monitoring during product

development, scale-up, process validation, and routine test-

ing of sufficient marketed product lots (e.g., up to 20 lots) to

ensure that the product has little or no potential for microbial

contamination. Because the water activity requirements for

different Gram-reactive bacteria, bacterial spores, yeasts,

and molds are well described in the literature,1 the appropri-

ate microbial limit testing program for products of differing

water activities can be established. For example, Gram-neg-

ative bacteria including the specific objectionable microor-

ganisms, Pseudomonas aeruginosa, Escherichia coli, and

Salmonella species will not proliferate or survive in pre-

served products with water activities below 0.91, while

Gram-positive bacteria such as Staphylococcus aureus will

not proliferate below 0.86, and Aspergillus niger will not

proliferate below 0.77. Furthermore, even the most osmo-

philic yeast and xerophilic fungi will not proliferate below

0.60, and they cannot be isolated on compendial microbio-

logical media.1 The water activity requirements measured at

258 for the growth of a range of representative microorgan-

isms are presented in Table 1.

1 J. A. Troller, D. T. Bernard, and V. W. Scott. Measurement
of Water Activity. In: Compendium of Methods for the Mi-
crobiological Examination of Foods. American Public
Health Association, Washington, DC, 1984 pp.124–134.
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Table 1. Water Activities (aW) Required to Support the Growth of Representative Microorganisms

Bacteria Water Activity (aW) Molds and Yeast Water Activity (aW)

Pseudomonas aeruginosa 0.97 Rhyzopus nigricans 0.93

Bacillus cereus 0.95 Mucor plumbeus 0.92

Clostridium botulinum,

Type A

0.95 Rhodotorula mucilaginosa 0.92

Escherichia coli 0.95 Saccharomyces cerevisiae 0.90

Clostridium perfringens 0.95 Paecilomyces variotti 0.84

Lactobacillus viridescens 0.95 Penicillium chrysogenum 0.83

Salmonella spp. 0.95 Aspergillus fumigatus 0.82

Enterobacter aerogenes 0.94 Penicillium glabrum 0.81

Bacillus subtilis 0.90 Aspergillus flavus 0.78

Micrococcus lysodekticus 0.93 Aspergillus niger 0.77

Staphylococcus aureus 0.86 Zygosachharomyces rouxii

(osmophilic yeast)

0.62

Halobacterium halobium

(halophilic bacterium)

0.75 Xeromyces bisporus

(xerophilic fungi)

0.61

Pharmaceutical drug products with water activities well

below 0.75 (e.g., direct compression tablets, powder and

liquid-filled capsules, nonaqueous liquid products, oint-

ments, rectal suppositories, etc.) would be excellent candi-

dates for reduced microbial limit testing for product release

and stability evaluation. This is especially true when

pharmaceutical products are made from ingredients of good

microbial quality, when manufacturing environments do not

foster microbial contamination, when there are processes

that inherently reduce the microbial content, when the

formulation of the drug product has antimicrobial activity,

and when manufacturing sites have an established testing

history of low bioburden associated with their products. Ta-

ble 2 contains suggested microbial limit testing strategies

for typical pharmaceutical and over-the-counter (OTC) drug

products based on water activity. Other considerations, as

listed above, would be applied when setting up the microbi-

al limits testing program for individual drug products be-

cause water activity measurements cannot solely be used

to justify the elimination of microbial content testing for

product release.

Similar arguments could be made for the microbial limits

testing of pharmaceutical ingredients. However, this would

require pharmaceutical manufacturers to have a comprehen-

sive knowledge of the pharmaceutical ingredient manufac-

turer’s manufacturing processes, quality programs, and

testing record. This could be obtained through a supplier au-

dit program.
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Table 2. Microbial Limit Testing Strategy for Typical Representative Pharmaceutical and OTC Drug Products Based on Water
Activity

Products

Water Activity

(aW)

Greatest Potential

Contaminants Testing Recommended

Nasal inhalant 0.99 Gram-negative bacteria TAMC,* TCYMC, absence of S. aureus

and P. aeruginosa

Hair shampoo 0.99 Gram-negative bacteria TAMC, TCYMC, absence of S. aureus

and P. aeruginosa

Antacid 0.99 Gram-negative bacteria TAMC, TCYMC, absence of E. coli and

Salmonella spp.

Topical cream 0.97 Gram-positive bacteria TAMC, TCYMC, absence of S. aureus

and P. aeruginosa

Oral liquid 0.90 Gram-positive bacteria

and fungi

TAMC and TCYMC

Oral suspension 0.87 Fungi TAMC and TCYMC

Topical ointment 0.55 None TCYMC Reduced testing

Lip balm 0.36 None None Reduced testing

Vaginal and rectal

suppositories

0.30 None None Reduced testing

Compressed tablets 0.36 None None Reduced testing

Liquid-filled capsule 0.30 None None Reduced testing

* TAMC = Total aerobic microbial count; TCYMC = Total combined yeast and mold count.

NOTE—The water activities cited in Table 2 for the different dosage forms are representative, and companies are urged to test

their individual products before developing a testing strategy.

Water activity, aW, is the ratio of vapor pressure of H2O in

product (P) to vapor pressure of pure H2O (Po) at the same

temperature. It is numerically equal to 1/100 of the relative

humidity (RH) generated by the product in a closed system.

RH can be calculated from direct measurements of partial

vapor pressure or dew point or indirect measurement by sen-

sors whose physical or electric characteristics are altered by

the RH to which they are exposed.

The relationship between aW and equilibrium relative hu-

midity (ERH) are represented by the following equations:

aW=P/Po and ERH(%) = aW 6 100.
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The aW measurement may be conducted using the dew point/

chilled mirror method.2 A polished, chilled mirror is used as

the condensing surface. The cooling system is electronically

linked to a photoelectric cell into which light is reflected

from the condensing mirror. An air stream, in equilibrium

with the test sample, is directed at the mirror which cools

until condensation occurs on the mirror. The temperature

at which this condensation begins is the dew point from

which the ERH is determined. Sample preparation should

be considered as it may affect the water activity level of

the material tested. Commercially available instruments us-

ing the dew point/chilled mirror method or other technolo-

gies need to be evaluated for suitability, validated, and

calibrated when used to make water activity determinations.

These instruments are typically calibrated using saturated

salt solutions at 258 as listed in Table 3.

Table 3. Standard Saturated Salt Solutions Used to Calibrate
Water Activity Determination Instruments

Saturated Salt Solutions ERH (%) aW

Potassium sulfate (K2SO4) 97.3 0.973

Barium chloride (BaCl2) 90.2 0.902

Sodium chloride (NaCl) 75.3 0.753

Magnesium nitrate (Mg(NO3)2) 52.9 0.529

Magnesium chloride (MgCl2) 32.8 0.328

&2S (USP28)

BRIEFING

h1117i Microbiological Best Laboratory Practices, page 842
of PF 29(3) [May–June 2003]. This proposed general information
chapter, which previously appeared in Pharmacopeial Previews,
has been revised in response to comments received and is now for-
warded to In-Process Revision. Along with numerous editorial

changes, the sections on Media Preparation and Quality Control,
Maintenance of Microbiological Cultures, and Interpretation of
Laboratory Results underwent substantial revision.

(AMB: D. Porter) RTS—41617-1

Add the following:

&h1117i MICROBIOLOGICAL GOOD
BEST LABORATORY PRACTICES

INTRODUCTION

Good laboratory practices in a microbiology laboratory

consist of activities that depend on several principles: asep-

tic technique, control of media, control of test strains, con-

trol of equipment, diligent recording and evaluation of data,

and training of the laboratory staff. Because of the known

variability in microbiology data, reliability and reproduci-

bility are dependent on the use of accepted methods and ad-

herence to good laboratory practices.

MEDIA PREPARATION AND QUALITY CONTROL

Media Preparation

Culture media are the basis for most microbiological tests.

While growth media can be prepared in a laboratory from

individual components, many laboratories, for their ease-

of-use, use dehydrated media or purchase commercially pre-

pared media in plates or glass containers. Manufacturers of

media attempt to standardize raw materials from biological

sources, but must constantly deal with unavoidable differ-

ences in raw materials obtained from natural sources and

with lot-to-lot variability of media. The performance of me-

dia prepared in a laboratory or by a manufacturer is highly

dependent on preparation. Improper media preparation can

cause unsatisfactory conditions for microbial growth or re-

2 AOAC International Official Method 978.18. In: Official
Methods of Analysis of AOAC International, 17th edition,
AOAC International, Gaithersburg, Maryland.
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covery and unreliable results. Safeguarding the quality of

this media is therefore critical to the success of the microbi-

ology laboratory. Media preparation, proper storage, and

quality control testing can assure a consistent supply of high

quality media.

It is important to choose the correct media or components

in making media based on the use of accepted sources or

references for formulas. The manufacturer’s formula and in-

structions for preparation routinely accompany dehydrated

media and ready-made media. Because different media

types may have different preparation requirements (e.g.,

heating, additives, pH adjustment, etc.), it is important to

follow these instructions to ensure preparation of acceptable

media quality. A certificate of analysis describing expiry

dating and recommended storage conditions accompanies

ready-made media, as well as the quality control organisms

used in growth-promotion and selectivity testing of that me-

dia.

Water is the universal diluent for microbiological media.

Purified Water is most often used for media preparation, but

in certain cases the use of deionized or distilled water may

be appropriate. The volume of the water used should be re-

corded.

Consistent preparation of media requires accurate weigh-

ing of dehydrated media or media constituents. A calibrated

balance with the appropriate weight range for the ingredi-

ents should be used, and clean. Clean weighing containers

and tools (such as spatulas) should be used to prevent for-

eign substances that may alter the composition of the fin-

ished media from entering the formulation. The weight of

the components should be recorded.

Dehydrated media should be thoroughly dissolved in wa-

ter prior to dispensing and sterilization. If heating is neces-

sary to help dissolve media, care should be taken not to

overheat media as all culture media, to a greater or lesser

extent, are heat-sensitive. The use of a hot plate with a mag-

netic stirrer is recommended for consistent mixing and heat-

ing. Equipment used in the preparation of media should be

appropriate to allow for controlled heating and constant agi-

tation and mixing of the media. Darkening of media (Mail-

lard-type reaction or nonenzymatic browning) is a general

indication of overheating. When adding required supple-

ments to media, adequate mixing of the medium after add-

ing the supplement should be performed.

Preparation of media in unclean or undedicated poorly

cleaned glassware can allow inhibitory substances to enter

the media. Inhibitory substances can come from detergent

residue after cleaning glassware or from prior materials used

in the glassware. Be sure that the cleaning process removes

debris and foreign matter, and that the detergent is thorough-

ly rinsed out with high quality water Purified Water. See

Cleaning Glass Apparatus h1051i for additional guidance.

Sterilization of media should be performed within the par-

ameters provided by the manufacturer or validated by the

user. Commercially prepared media should provide docu-

mentation of the sterilization method that was used. For ex-

temporaneously prepared media, follow the manufacturer’s

instructions for heating or sterilization. Ideally the manufac-

turer should provide the sterility assurance level (SAL) of

the media against a recognized biological indicator. Auto-

claving by moist heat is the preferred sterilization technique,

except in instances when the manufacturer specifies the use

of boiling is required in order to avoid deterioration of heat-

labile components of the media. Sterilization by filtration

may also be appropriate for some formulations.

The effects of temperature and time the sterilization meth-

od and conditions on the media should be validated by ste-

rility and growth-promotion testing of the media. In

addition, if sterilized by moist heat, the autoclave cycle

should be validated to ensure proper heat distribution for se-
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lected loads and volumes. Typically, manufacturers recom-

mend using an autoclave cycle of 1218 for 15 minutes using

a validated autoclave cycle. These conditions apply to time

at temperature of the media. As the load configuration of the

autoclave will influence the rate of heating, longer cycles

may be required for larger loads. However, the sterilization

time will be dependent on the media volume and autoclave

load. Sterilization cycles in which the autoclave is slow to

come up to temperature may result in overheating of the me-

dia. In such cases it may be preferable to set the autoclave to

deliver a Fo of 15 minutes to include the heating-up and

cooling-down part of the cycle. The overkill validation ap-

proach used in many production operations results in ex-

treme sterilization conditions and may destroy the growth-

promoting qualities of most bacterial or mycological growth

media. Therefore, care must be taken to validate a steriliza-

tion cycle to deliver the minimum SAL required, balancing

the need for a sterile media against the tendency of the me-

dia to degrade under excessive heating. Storage of the media

in the autoclave after the liquid cycle is completed is not re-

commended after cooling, as it may damage the media. Im-

proper heating or sterilizing conditions—for commercially

prepared or internally prepared media—may result in a dif-

ference in color change, loss of clarity, altered gel strength,

or pH drift from the manufacturer’s recommended range.

Check the pH of each batch of medium The pH of each

batch of medium should be confirmed after it has cooled to

room temperature (258) by aseptically withdrawing a sam-

ple for testing. A flat pH probe is recommended for agar sur-

faces, and for liquids an immersion probe is recommended.

The pH of media should be in a range of +0.2 of the value

indicated by the manufacturer, unless a wider range is ac-

ceptable by the validated method.

Prepared media should be checked by 100% inspection of

plates and tubes for the following: cracked containers, un-

equal filling of containers, dehydration resulting in cracks

or dimpled surfaces on solid medium, hemolysis, crystal

formation from possible freezing, excessive number of bub-

bles, and microbial contamination.

Prepared media should be checked by appropriate inspec-

tion of plates and tubes for:

� Cracked containers or lids

� Unequal filling of containers

� Dehydration resulting in cracks or dimpled surfaces on

solid medium

� Hemolysis

� Excessive darkening or color change

� Crystal formation from possible freezing

� Excessive number of bubbles

� Microbial contamination

� Status of redox indicators (if appropriate)

� Lot number and expiry date checked and recorded

� Sterility of the media

Media Storage

It is prudent to consider how the manufacturer or supplier

transports and stores media prior to distribution to the end

user. Manufacturers of media should use transport and stor-

age conditions that minimize the loss of moisture, control

the temperature, and provide mechanical protection to the

prepared media.

Media should be labeled properly with batch or lot num-

bers, preparation and expiration dates, and media identifica-

tion. Media should be stored according to manufacturer’s

instructions. Media prepared in-house should be stored un-

der controlled refrigeration in a sealed container. validated

conditions. Do not store agar at or below 08 because this

could destroy as freezing could damage the gel structure.
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Protect stored media from exposure to light and excessive

temperature. Before prolonged storage, agar plates should

be placed into a sealed package or container to retard mois-

ture loss.

Remelting of an original container of solid media should

be performed only once to avoid media whose quality is

compromised by overheating or potential contamination.

It is recommended that remelting be performed in a heated

water bath or by using free-flowing steam. The use of micro-

wave ovens and heating plates is common, but may result in

overheating of the media as well as exposing the laboratory

staff to potential care should be take to avoid damaging me-

dia by overheating, and to avoid the potential injury to la-

boratory personnel danger from glass breakage and burns.

The molten agar medium should be held in a monitored wa-

ter bath at a temperature of 458 to 508 for not more than 8

hours. Caution should be taken when pouring the media

from a container immersed in a water bath to prevent water

from the bath comingling with the poured sterile media.

Wiping the exterior of the container dry prior to pouring

may be advisable.

Disposal of used cultured media (as well as expired me-

dia) should follow local biological hazard safety procedures.

Quality Control Testing

It is important to confirm the quality of the media. While

growth media can be prepared in a laboratory from individ-

ual components, many laboratories, for their ease-of-use,

use dehydrated media or purchase commercially prepared

media in plates or glass containers. Manufacturers of media

attempt to standardize raw materials from biological

sources, but must constantly deal with unavoidable differ-

ences in raw materials obtained from natural sources and

therefore lot-to-lot variability of media must be considered.

The performance of media prepared in a laboratory or by a

manufacturer is highly dependent on preparation. Improper

media preparation can cause unsatisfactory conditions for

microbial growth or recovery and unreliable results.

Quality control tests should be performed on all prepared

media. Tests routinely performed on extemporaneously in-

house prepared media are pH, growth promotion, and peri-

odic stability checks to confirm the expiry dating.

When extemporaneously in-house prepared microbiolog-

ical media is properly prepared and sterilized using a vali-

dated method, then the growth-promotion testing may be

limited to each incoming lot of dehydrated media unless

otherwise instructed by the relevant compendial method.

If the media preparation were was not validated, then every

batch of media would be subjected to growth-promotion

testing. Test organisms may be selected from the appropriate

compendial test chapter, based on the manufacturer’s re-

commendation for a particular medium or may include re-

presentative environmental isolates.

Expiration dates on media should have supporting

growth-promotion testing to indicate that the performance

of the media still meets acceptance criteria up to and includ-

ing the expiration date. All media may be used, i.e., inocu-

lated up to the expiration date. The length of shelf life of a

batch of media will depend on the stability of the ingredients

and formulation under specified conditions, as well as the

type of container and closure.

When a lot batch of media does not meet the requirements

of growth-promotion testing, an investigation may should

be initiated to identify the cause of the nonconforming lot.

This investigation should include a corrective action plan to

prevent the recurrence of the problem. Any nonconforming

lot should not be used if an assignable cause or corrective

resolution relative to nongrowth support is undetermined.
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Some reagents are used for diagnostic purposes to help

support identification of microbial organisms, e.g., Gram

stain, oxidase test reagents, etc. These may have attributes

that can be quality control tested similar to microbiological

media. Select the correct quality control standard microor-

ganisms, following the manufacturer’s instructions, and per-

form the testing prior to unknown sample diagnostic testing.

Special care should be taken with media that is used in

environmental monitoring studies. It is good practice to

pre-incubate prepared packaged environmental monitoring

media at the relevant test temperature(s) in sealed containers

or plastic sleeves and to inspect them for any nonsterile

units. This will prevent extraneous contamination from be-

ing carried into controlled environments and will prevent

false-positive results. Media used for environmental moni-

toring of critical areas should preferably be double-wrapped

and terminally sterilized. If terminal sterilization is not per-

formed, media should be subjected to pre-incubation and

100% inspection prior to use within a critical area. This will

prevent extraneous contamination from being carried into

controlled environments and will prevent false-positive re-

sults. A raised agar level for surface contact plates should be

verified.

MAINTENANCE OF MICROBIOLOGICAL

CULTURES

Biological specimens can be the most delicate standards

to handle because their viability and characteristics are de-

pendent on adequate handling and storage. Reference cul-

tures from national culture collections such as the

American Type Culture Collection (ATCC) should be han-

dled and stored with utmost care. Standardizing the han-

dling and storage of cultures by the user laboratory should

be done in a way that will minimize the opportunity for con-

tamination or alteration of growth characteristics. These cul-

tures are routinely used for quality control of media and for

microbiological assays, in both industrial and clinical mi-

crobiology laboratories, and thus require consistent, accu-

rate, and reproducible handling practices. The careful and

consistent treatment of stock cultures is critically important

to the consistency of microbiological test results. Cultures

for use in compendial tests should be acquired from a na-

tional culture collection. They Cultures can be acquired fro-

zen, freeze-dried, on slants, or in ready-to-use forms.

Confirmation of the identity of standard culture collection

should be performed prior to using the culture in quality

control testing. Confirmation of the purity of the culture

and the identity of the culture should be performed prior

to its use in quality control testing. Ready-to-use cultures

may require confirmation of purity, identity, and inoculum

size. This confirmation of identity for commonly used labor-

atory strains should ideally be done at the level of genotypic

analysis (i.e., DNA fingerprinting, 16S rRNA gene sequenc-

ing or PCR analysis using suitably validated probes).

Preparation and resuscitation of cultures should follow

the instructions of the supplier. The supplier may have to

be contacted to determine how it performs quantitation

and identification, so that the user laboratory can follow

those procedures. supplier or a validated, established meth-

od. The "Seed-Lot" technique is recommended for storage

of stock cultures.

Stock cultures can be made by transferring a suspension

of the original or reference cultures to cryoprotective medi-

um in vials and freezing unused suspensions The original

sample from the national culture collection is resuscitated

and grown in an appropriate medium. Aliquots of this stock

culture (the first transfer or passage) are suspended in cryo-

protective medium, transferred to vials and frozen at –308 or

below, until use. If stored at –708, or in lyophilized form,

Pharmacopeial Forum
Vol. 30(5) [Sept.—Oct. 2004] IN-PROCESS REVISION 1717

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



strains may be kept indefinitely. These frozen stocks can

then be used to inoculate monthly or weekly working cul-

tures. Do Once opened, do not refreeze unused cell suspen-

sions after culturing a working suspension because there is

an increased risk of loss of viability. suspension. The unused

portion should be discarded to minimize the risk of loss of

viability and contamination of the stock.

The number of transfers of working control cultures

should be tracked to prevent excessive subculturing that in-

creases the risk of phenotypic alteration. The technique of

establishing ‘‘Seed Cultures’’ is recommended, which

should be no more than five passages from the original stock

obtained from the culture collection. One passage is defined

as the transfer of organisms from a viable culture to fresh

medium with growth of the microorganisms. Any form of

subculturing is considered to be a transfer/passage.

MAINTENANCE OF LABORATORY EQUIPMENT

Most equipment (incubators, water baths, autoclaves,

etc.) is subject to standard validation practices of incoming

qualification, operational qualification, and performance

qualification. Additionally, periodic calibration (generally

annually) is commonly required. New equipment, critical

to the operation of the laboratory, should be validated qual-

ified according to a protocol approved by the quality assur-

ance unit (QAU).

Equipment Instruments (pH meters, spectrophotometers,

etc.) used in a microbiology laboratory should be calibrated

on a regular schedule and tested to verify performance on a

routine basis. The frequency of calibration and performance

verification will vary based on the type of equipment instru-

ment and the importance of that equipment to the generation

of data in the laboratory.

LABORATORY LAYOUT AND OPERATIONS

Laboratory layout and design should carefully consider

the requirements of good microbiological practices and la-

boratory safety. It is essential that cross-contamination of

microbial cultures be minimized to the greatest extent pos-

sible, and it is also important that microbiological samples

be handled in an environment that makes contamination

highly unlikely. The reliability of microbial laboratory oper-

ations can be enhanced by proper layout; and good separa-

t ion of ac t iv i t ies can enhance the re l iabi l i ty of

microbiological laboratory operations.

In general, a laboratory should be divided into clean or

aseptic areas and live culture areas. These two sections of

the laboratory should be separated and should have separate

entry and exit ways. Areas in which environmental or sterile

product samples are handled and incubated should be main-

tained completely free of live cultures, if possible. If com-

plete separation of live and clean culture zones cannot be

accomplished, then other countermeasures barriers and a-

septic practices should be employed to reduce the likelihood

of accidental contamination. These countermeasures barri-

ers include protective clothing, sanitization and disinfection

procedures, and biological safety cabinets designated for

clean or aseptic operations only. Procedures for handling

spills or mishaps with live cultures should be in place and

all relevant technical personnel should be trained regarding

these methods.

Some samples will demonstrate microbial growth and re-

quire further laboratory work-ups to ascertain the nature of

analysis to identify the contaminants. When growth is de-

tected, the sample should be taken from the clean section

of the laboratory to the live culture section without undue

delay. Subculturing, staining, microbial identification, or

other investigational operations should be undertaken in

the live culture section of the laboratory. If possible, any
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sample found to contain growing colonies should not be

opened in the clean zone of the laboratory. Careful segrega-

tion of contaminated samples and materials will reduce

false-positive results.

Staff engaged in sampling activities should not enter or

work in the live culture handling section of a laboratory un-

less special precautions are taken including protective cloth-

ing, gloves, and careful sanitization of hands upon exiting.

Ideally, staff assigned to sampling activities, particularly

those in support of aseptic processing, should not work in

the vicinity of live culture laboratory operations. Also, all

microbiological samples should be taken using aseptic tech-

niques including those taken in support of nonsterile prod-

ucts. If possible, all microbiological samples should be

taken under full aseptic conditions in specialized sampling

areas.

It is important to consider that microbial contamination of

samples, which lead to false-positive results, is always pos-

sible unless careful aseptic precautions are taken. Facilities

should be designed so that raw material and excipient sam-

pling can be done under aseptic conditions controlled con-

ditions, including proper gowning and sterilized sampling

equipment. It may not always be possible to sample utility

systems, such as water systems, under full aseptic condi-

tions; however, it should be noted that when samples are

not taken aseptically, their reliability is inevitably compro-

mised.

Environmental sampling methods should require minimal

aseptic handling in loading and unloading sampling instru-

ments. Whenever possible, sampling equipment should be

loaded with its microbiological recovery media in the envi-

ronment that is to be sampled.

All testing in laboratories used for critical testing proce-

dures, such as sterility testing of final dosage forms, bulk

product, seed cultures for biological production, or cell cul-

tures used in biological production should be performed un-

der full aseptic controlled conditions. Isolator technology is

also appropriate for critical, sterile microbiological testing.

Isolators have been shown to have lower levels of environ-

mental contamination than manned clean rooms, and there-

fore, are generally less likely to produce false-positive

results. The general information chapter, Sterility Test-

ing—Validation of Isolator Systems h1208i, provides gener-

al guidance on the validation of isolators for sterility testing.

Proper validation of isolators is critical both to ensure envi-

ronmental integrity and to prevent the possibility of false-

negative results as a result of chemical disinfection of mate-

rials brought into or used within isolators (see Sterility Test-

ing—Validation of Isolator Systems h1208i).

TRAINING OF PERSONNEL

Each person engaged in all phases of pharmaceutical

manufacture should have the education, training, and expe-

rience to do their job. Microbiologists in the pharmaceutical

laboratory should have sufficient academic training in mi-

crobiology or allied life sciences and should be adequately

trained in laboratory procedures and testing documentation

conducted in the microbiology laboratory. The demands of

microbiological testing require that the core educational

background of the staff, supervisors, and managers be in mi-

crobiology or a closely related biological science. They

should be assigned responsibilities in keeping with their le-

vel of skill and experience.

A coherent system of operating procedures is necessary to

run the microbiology laboratory. These procedures serve

two purposes in a training program. Firstly, these SOPs de-

scribe the methodology that the microbiologist will follow

to obtain accurate and reproducible results and so serve as

the basis for training. Secondly, by tracking the procedures

in which a particular microbiologist has demonstrated pro-
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ficiency, the procedure number or title also serves to identify

what training the microbiologist has received specific to his

or her job function.

Training curricula should be established for each labora-

tory staff member specific for their job function. They

should not independently conduct a microbial test until they

are qualified to run the test. Training records should be cur-

rent, documenting the microbiologist’s training in the proper

revision to the particular SOP.

Periodic performance assessment is a wise investment in

data quality. This performance testing should provide evi-

dence of competency in core activities of the microbiology

laboratory such as hygiene, plating, aseptic technique, doc-

umentation, and others as suggested by the microbiologist’s

job function.

Microbiologists with supervisory or managerial responsi-

bilities need should have appropriate education and in-

house training in supervisory skills, laboratory safety,

scheduling, budgeting, laboratory investigations, technical

report writing, pharmaceutical products, and in manufactur-

ing processes. relevant SOPs and other critical aspects of the

company’s processes as suggested in their role of directing a

laboratory function.

The demands of microbiological testing require that the

core educational background of the staff, supervisors, and

managers be in microbiology or a closely related biological

science.

DOCUMENTATION

Documentation should be sufficient to demonstrate that

the testing was performed in a laboratory and by methods

that were under control. This includes but is not limited to

documentation of the following:

� Microbiologist training and verification of proficiency

� Equipment validation, calibration, and maintenance

� Equipment performance during test (e.g., 24-hour /7-

day chart recorders)

� Media preparation, sterility checks, and growth-promo-

tion capability and selectivity capabilities

� Media inventory and control testing

� Critical components of test conducted as specified by a

procedure

� Data and calculations verified

� Reports reviewed by QAU or a qualified responsible

manager

� Investigation of out-of-specification test results data de-

viations (if needed).

MAINTENANCE OF LABORATORY RECORDS

Proper recording of data and studies is critical to the suc-

cess of the microbiology laboratory. The over-riding princi-

ple is that the test should be performed as written in the SOP,

the SOP should be written to reflect how the test is actually

performed, and the laboratory notebook should provide a re-

cord of all critical details needed to confirm the integrity of

the data. At a minimum, the laboratory write-up should in-

clude the following:

� Date

� Material tested

� Microbiologist’s name

� Procedure number

� Document test results

� Deviations (if any)

� Documented parameters (equipment used, microbial

stock cultures used, media lots used)

� Management/Second review signature

Every critical piece of equipment should be noted in the

write-up, and all should be on a calibration schedule docu-

mented by SOP and maintenance records. Where appropri-

ate, logbooks or forms should be available and supportive of
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the laboratory notebook records. Equipment temperatures

(waterbaths, incubators, autoclaves) should be recorded

and traceable.

Training curricula should be established for each labora-

tory staff member specific for their job function. They

should not independently conduct a microbial test until they

are qualified to run the test. Training records should be cur-

rent, documenting the microbiologist’s training in the proper

revision to the particular SOP. This The governing SOP and

revision should be clearly noted in the write-up. Changes in

the data should be crossed off with a single line and ini-

tialed. Original data should not be erased or covered over.

Test results should include the original plate counts, al-

lowing a reviewer to recreate the calculations used to derive

the final test results. Methods for data analysis should be de-

tailed in cited SOPs.

All laboratory records should be archived and protected

against catastrophic loss. A formal record retention and re-

trieval program should be in place.

INTERPRETATION OF ASSAY RESULTS

Analytical microbiological assay results can be difficult to

interpret for several important reasons: (1) Microorganisms

are both ubiquitous in nature and common environmental

contaminants; particularly organisms associated with hu-

mans predominate in many types of microbiological analy-

sis; (2) The analyst has the potential to introduce con-

taminating organisms during sample handling or processing

in the laboratory; (3) Microorganisms may not be homoge-

neously distributed within a sample or an environment; and

(4) Growth and recovery based microbiological Microbio-

logical assays are subject to considerable variability of out-

come. as typical variability may be on the order of +0.5

log10 unit. Therefore, minor differences from an expected

outcome may not be significant.

Because of these characteristics of microbiological analy-

sis, laboratory studies should be conducted with the utmost

care to avoid exogenous contamination as previously dis-

cussed in this chapter. Equally important, results must be in-

terpreted from a broad microbiological perspective

considering not only the nature of the putative contaminant,

but the likelihood of that organism(s) surviving in the phar-

maceutical ingredient, excipient, or environment under test.

In addition, the growth characteristics of the microorganism

should be considered (especially in questions of the growth

of filimentous fungi in liquid media).

When results are observed that do not conform to a com-

pendium monograph or another established quantitative tar-

get, an investigation into the finding is required. There are

generally two distinct reasons for the observation of micro-

bial contamination that does not comply with a target or re-

quirement: There may be either a laboratory error or

laboratory environmental conditions that produced an inval-

id result, or the product contains a level of contamination or

specific types of contaminants outside established levels or

limits. In either case, laboratory management and, in most

cases, general management should be notified immediately.

A full and comprehensive evaluation of the situation sur-

rounding the result should be undertaken. All microbiolog-

ical conditions or factors that could bring about the observed

condition should be fully considered, including the magni-

tude of the excursion compared to established limits or lev-

els. It is critical to know if the finding is statistically

significant in light of assay variability.
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The laboratory environment, the protective conditions in

place for sampling, historical findings concerning the mate-

rial under test, and the nature of the material particularly

with regard to microbial survival or proliferation in contact

with the material should be considered in the investigation.

Laboratories should as a standard practice retain prepara-

tions, dilutions, and any other assay related materials or ar-

ticles that might be useful in investigating a test outcome. In

addition, interviews with the laboratory analyst(s) may pro-

vide information regarding the actual conduct of the assay

that can be valuable in determining the reliability of the re-

sult and in determining an appropriate course of action. If

laboratory operations are identified as the cause of the non-

conforming test outcome, then a corrective action plan

should be developed to address the problem(s). Following

the approval and implementation of the corrective action

plan, the situation should be carefully monitored and the ad-

equacy of the corrective action determined.

If assay results are invalidated based upon the discovery

of an attributable error, this action must be documented.

Laboratories also should have approved procedures for con-

firmatory testing (retesting), and if necessary, resampling

where specific regulatory or compendial guidance do not

govern the conduct of an assay investigation. Microbiology

laboratory investigations frequently do not reveal the source

of contamination because microorganisms are ubiquitous.

Pharmacopeial and regulatory agency guidelines present in-

structions for handling microbiological result failures for

some tests, particularly for sterility and bacterial endotoxin

testing (see Sterility Tests h71i and Bacterial Endotoxin

Tests h85i). These instructions should be followed in addi-

tion to the laboratory investigation.&2S (USP28)

BRIEFING

h1136i Packaging—Unit of Use, page 1215 of PF 29(4) [July–
Aug. 2003]. This proposed general information chapter, which pre-
viously appeared in the In-Process Revision section, has been mod-
ified based on comments received at the PSD Open Conference
held October 12–15, 2003, in Washington, DC. Changes were
made to the definitions to make the chapter consistent with the def-
initions in theGeneral Notices. Other changes were made to clarify
the intent of the chapter.

(PSD: C. Okeke) RTS—40548-6; 40704-1; 41220-1

Add the following:

&h1136i PACKAGING—UNIT OF USE

INTRODUCTION

This chapter is intended to provide guidance in the appli-

cation of unit-of-use packaging. Unit-of-use packaging,

when provided by the manufacturer, offers some of the fol-

lowing attractive advantages. (1) The ability to dispense a

dosage form to a patient in the manufacturer’s original con-

tainer ensures that the suitability of the container has been

established based on the manufacturer’s stability studies. (2)

Counting and repackaging of dosage units in the pharmacy

is eliminated, thereby reducing the possibility of human er-

ror. (3) The pharmacist is able to affix the label for the pa-

tient onto the unit-of-use package and is free to use the

manufacturer’s expiration date as the beyond-use date (pro-

vided that the date is equivalent to one year or less, and that

other factors were considered that might cause a different

beyond-use date to be necessary). (4) The number of dosage

units in a single unit-of-use package may be determined on a

case-by-case basis.
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DEFINITION

CONTAINER–CLOSURE SYSTEM is equivalent to a packag-

ing system. It is the sum of the packaging components that,

together, contain and protect the dosage form.

UNIT-OF-USE PACKAGE is a container–closure system that is

designed to hold a specific quantity of a drug product for

a specific use and that is to be dispensed to a patient without

any modification except for the addition of appropriate la-

beling (see General Notices and Requirements). The pack-

aging of a unit-of-use system may be a multiple-unit

container or a unit-dose single-unit container. A unit of

use may be a drug product in either a liquid or solid dosage

form (see also the FDA Guidance for Industry on Container

Closure Systems for Packaging Human Drugs and Biolog-

ics). [NOTE—The terms unit-of-use package and a unit-of-

use container may be used interchangeably.]

DEBLISTERING is the process of removing medication

from a blister-type container.

IMMEDIATE CONTAINER is a container that is in direct con-

tact with the article or preparation.

MATERIALS OF CONSTRUCTION include substances used to

manufacture or package components such as glass, plastics

[including high-density polyethylene (HDPE), low-density

polyethylene (LDPE), and polypropylene (PP)], resins,

and other materials as listed in the general test chapter Con-

tainers h661i and in the FDA Guidance for Industry on

Container Closure Systems for Packaging Human Drugs

and Biologics.

TYPE OF CONTAINER FOR UNIT OF USE

Single-Unit Container

A single-unit container is a unit-dose or a single-dose con-

tainer intended for either oral or parenteral use. See General

Notices and Requirements.

UNIT-DOSE CONTAINER

A single-unit container or a single-dose container, unit-

dose container, intended for oral use, is a container that

has been packaged in the dosage regime for the course of

the therapy appropriate for the drug that is to be adminis-

tered.

SINGLE-DOSE CONTAINER

A single-dose container, intended for parenteral use, is a

container that has been packaged in the dosage regime for

the course of the therapy appropriate for the drug that is to

be administered.

Multiple-Unit Container

A multiple-unit or a multiple-dose container is prepack-

aged in bottles or containers for injections of the drug in ap-

propriate quantities. A multiple-dose container is a multiple-

unit container for articles intended for parenteral administra-

tion only.

MATERIALS OF CONSTRUCTION

Unit-of-Use Container

The Poison Prevention Packaging Act (PPPA) of 1970 au-

thorizes the use of special packaging—child-resistant and

senior-friendly packaging. Child-resistant packaging pro-

tects children from serious injury or illness from ingesting

or handling hazardous household products including drugs.

Unit-of-use containers are required to be child resistant.

Unit-of-use containers in child resistant single-unit con-

tainers include supported blisters, such as separate, peel,
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push, and tear notch; and enclosed or in-card blisters, such

as pull tabs, slide packs, etc. Unit-of-use containers in mul-

tiple unit containers include glass and plastic containers.

GLASS

The packaging material equivalent to the immediate con-

tainer that is glass meets the glass test requirements Any

glass packaging material used in the immediate container

should meet the glass test requirements for Limits for Glass

Types and Chemical Resistance—Glass Containers: Pow-

dered Glass, Water Attack at 1218, and Arsenic under the

general test chapter Containers h661i.

PLASTIC

The packaging material equivalent to the immediate con-

tainer that is plastic meets the test requirements Any plastic

packaging material used in the immediate container should

meet the plastic test requirements for Plastics in the general

test chapters Containers h661i and Containers—Permea-

tion h671i. Depending on the type of plastic packaging ma-

terial used, the packaging material meets the requirements

for Biological Tests—Plastics and Other Polymers, Physi-

cochemical Tests—Plastics, Polyethylene Containers, Poly-

ethylene Terephthalate/Polyethylene Terephthalate G, and

Polypropylene Containers.

The test for moisture vapor transmission may be carried

out as described in the general test chapter Containers—

Permeation h671i for multiple-unit and unit-dose con-

tainers.

PACKAGING CLOSURE TYPES

Reclosables and nonreclosables may be used for both sol-

id and liquid dosage forms. Both must be packaged in com-

pliance with the 16 CFR 1700.15 standards.

Reclosables

Reclosables are containers with suitable closures that may

incorporate tamper evidence and child-resistance capabili-

ties. Reclosables may be used for glass or plastic containers.

Nonreclosables

Nonreclosables are containers with closures that are non-

reclosable such as blisters, sachets, strips, and other single-

unit containers. Nonreclosables may include packs such as

cold-formed foil blisters, foil strip packs, and PVC/Aclar

combining multilayer materials that are thermo-formed or

cold-formed foil blisters (see Packaging Practice—Re-

packaging a Single Solid Oral Drug Product Into a Unit-

Dose Container h1146i). Nonreclosables may be child resis-

tant depending on the intended use and place of use. House-

hold nonreclosables are subject to the PPPA as defined in 16

CRF 1700.14. However, because of some unit-dose designs,

not all unit-dose packages comply with the PPPA.

LABELING

The unit-of-use containers are labeled as such to include

manufacturer’s lot numbers, accuracy or bar codes, and ex-

piration dates expiration dates, and in some instances, the

manufacturer’s lot numbers and bar codes as provided in

the Labeling section of the General Notices and Require-

ments under Preservation, Packaging, Storage, and Label-

ing. Some of the advantages of having bar codes on the label

include reduced medication errors, improved inventory con-
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trol, and improved access to medication identity. The label-

ing covers information placed in the pack by the manufac-

turer and the label added at the dispensing stage by the

pharmacist. container by the manufacturer (see General No-

tices and Requirements). Acceptable labeling can range

from the full labeling for multiple-unit containers to an ab-

breviated labeling when the container is too small to include

all the text. Full labeling may also be provided on the carton

if it is not present on the immediate container.

REPACKAGING AND REPROCESSING

Unit-of-use containers are reprocessed or repackaged as

instructed by the manufacturer or as directed in the general

test chapter Containers h661i or in the general information

chapter Packaging Practice—Repackaging a Single Solid

Oral Drug Product Into a Unit-Dose Container h1146i. A

unit-of-use package may not be reprocessed by a pharmacist

once it has been deblistered from a unit-dose container (see

General Notices and Requirements for application of the ap-

propriate beyond-use date for a multiple-unit or unit-dose

container). However, under current Good Manufacturing

Practices (cGMPs) and tight quality controls, the manufac-

turer or contract repackager may repackage and reprocess

unit-of-use containers.

RESPONSIBILITY OF THE DISPENSER

The unit of use package shall contain such label informa-

tion as the following:

Labeling

The labeling on a unit-of-use container also includes a la-

bel added at the dispensing stage by the pharmacist. Prior to

dispensing the unit-of-use package, the dispenser shall add

label(s) that provide the following information:

(1) the name of the patient;

(2) the name and strength, the directions for use as pre-

scribed by a doctor or health-care provider, and the

name of the prescriber; and

(3) any storage instruction, appropriate package insert,

length of days of use, beyond-use date, and other infor-

mation as deemed appropriate by federal and state laws.

In the pharmacy setting, pharmacists are encouraged to

use bar codes, in conjunction with computerized prescrip-

tion orders, to confirm that the right drug is being dispensed

to the right patient. Bar coding would minimize errors and

create opportunity for medication traceability and account-

ability.

Information to Patient

Patients must be given information that applies to the spe-

cific brand of product being dispensed.

INFORMATION FROM MANUFACTURERS

The manufacturer should provide appropriate product de-

velopment or stability data information that can be used to

determine appropriate labeling, storage, and shipping state-

ments that will properly inform patients and practitioners.

The manufacturer may make other assurances based on pro-

duct information and data on packaging and distribution ar-

rangements. In the event that a product is not to be

repackaged, the manufacturer may state so in the labeling.

The manufacturer also includes labeling and information

suitable for optimal handling by the practitioner and the pa-

tient. The labeling and information should be bar coded to

eliminate medication error and promote medication tracea-

bility.
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QUALITY CONTROL OF PACKAGING SYSTEM

The packaging system shall meet the general considera-

tions for system suitability, protection, safety, and perfor-

mance characteristics as described in the FDA Guidance

for Industry on Container Closure Systems for Packaging

Human Drugs and Biologics, in the general test chapter

Containers h661i, and in the general information chapter

Packaging Practice—Repackaging a Single Solid Oral

Drug Product Into a Unit-Dose Container h1146i.

INTRODUCTION

This chapter provides guidance in the use and application

of unit-of-use packaging and is intended for use by drug

manufacturers, repackagers, and pharmacists. Suppliers of

packages and packaging components may find the informa-

tion useful, as well.

The General Notices defines a unit-of-use container as

one that contains a specific quantity of a drug product that

is intended to be dispensed as such without further modifi-

cation except for the addition of appropriate labeling.

Unit-of-use packaging, when provided by the manufac-

turer, offers some of the following attractive advantages. (1)

The ability to dispense a dosage form to a patient in the

manufacturer’s original container, a practice that recognizes

that the suitability of the container has been established on

the basis of the manufacturer’s stability studies. (2) The

counting and repackaging of dosage units in the pharmacy

is eliminated, thereby reducing the possibility of human er-

ror. (3) The pharmacist is able to affix the label for the pa-

tient onto the unit-of-use package and is free to use the

manufacturer’s expiration date as the beyond-use date. (4)

The number of dosage units in a single unit-of-use package

may be determined on a case-by-case basis. (5) Patient com-

pliance is improved. (6) The unit-of use package can protect

against countertfeiting because traceability of product is en-

sured through bar coding techniques and NDC numbers.

Unit-of-use packaging, when provided by repackagers,

offers the same attractive advantages as those offered by

manufacturer. However, unit-of-use repackagers should

conform to all requirements as presented in Good Repack-

aging Practices h1178i. There are a number of reasons as to

why repackagers produce unit-of-use packaging; for exam-

ple, (1) requests from institutions, (2) better inventory con-

trol, (3) reduced dispensing times, and (4) variations in

some drug therapies.

The packaging of a unit-of-use system may be a multiple

container or a single-unit container. A unit-of-use system

may contain a drug product in a liquid, semi-solid, or solid

dosage form (see also the FDA Guidance for Industry on

Container Closure Systems for Packaging Human Drugs

and Biologics). [NOTE—The terms unit-of-use package

and unit-of-use container may be used interchangeably.]

The Poison Prevention Packaging Act (PPPA) of 1970

requires in certain cases the use of special packaging—

child-resistant and senior-friendly. Child-resistant packag-

ing protects children from serious injury or illness resulting

from ingesting or handling hazardous products including

drugs.

Since drugs packaged in unit-of-use packaging are intend-

ed to be dispensed to the consumer without repackaging by

the pharmacist, the manufacturer or repackager is responsi-

ble for the special packaging of PPPA-regulated substances

in unit-of-use containers (l6 CFR 1701.1).

TYPES OF CONTAINERS FOR UNIT-OF-USE

Unit-of-use containers are required to be child-resistant if

they are intended to be dispensed directly to the patient pur-

suant to a prescription. Unit-of-use packaging intended for
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institutional or hospital use may or may not be required to be

child-resistant. Unit-of-use containers that are child-resis-

tant single-unit containers include supported blisters, such

as separate, peel, push, and tear notch and enclosed or in-

card blisters, such as pull tabs and slide packs. Blister pack-

aging is discussed in the general chapter Packaging Prac-

tice—Repackaging a Single Solid Oral Drug Product Into

a Unit-Dose Container h1146i. Unit-of-use containers that

are multiple-unit containers include glass and plastic con-

tainers.

Single-Unit Container

A single-unit container is one that is designed to hold a

quantity of drug product intended for administration as a

single-dose or a single finished device intended for use

promptly after the container is opened. Preferably, the im-

mediate container and/or the outer container or protective

packaging shall be so designed as to show any evidence

of tampering with the contents. Each single-unit container

shall be labeled to indicate the identity, quantity, and/or

strength, name of the manufacturer, lot number, and expira-

tion date of the article.

Unit-Dose Container

A unit-dose container is a single-unit container for articles

intended for administration by other than the parenteral

route as a single dose, directly from the container.

Single-Dose Container

A single-dose container is a single-unit container for arti-

cles intended for parenteral administration only. It is labeled

as such.

Multiple-Unit Container

A multiple-unit container is a container that permits with-

drawal of successive portions of the contents without chang-

ing the strength, quality, or purity of the remaining portion.

PACKAGING FABRICATION MATERIALS

Packaging fabrication materials include substances used

to manufacture packaging containers such as glass, plastics

(including high-density polyethylene (HDPE), low-density

polyethylene (LDPE), polyethylene terephthalate, polyethy-

lene terephthalate G and polypropylene (PP), other resins,

and other materials as listed in the general test chapter Con-

tainers h661i and in the FDA Guidance for Industry on

Container Closure Systems for Packaging Human Drugs

and Biologics.

Glass

Any glass packaging material used in the immediate con-

tainer should meet the glass test requirements for Limits for

Glass Types and Chemical Resistance—Glass Containers:

Powdered Glass, Water Attack at 1218, and Arsenic under

the general test chapter Containers h661i.

Plastic

Any plastic packaging material used in the immediate

container should meet the plastic test requirements for Plas-

tics in the general test chapters Containers h661i and Con-

tainers—Permeation h671i. Depending on the type of

plastic packaging material used, the packaging material

meets the requirements for Biological Tests—Plastics and

Other Polymers, Physicochemical Tests—Plastics, Polyeth-

ylene Containers, Polyethylene Terephthalate/Polyethylene

Terephthalate G, and Polypropylene Containers.
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The test for moisture vapor transmission may be carried

out as described in the general test chapter Containers—

Permeation h671i for multiple-unit and unit-dose con-

tainers.

PACKAGING CLOSURE TYPES

Reclosables and nonreclosables may be used for solid,

semi-solid, and liquid dosage forms. Both must be packaged

in compliance with the 16 CFR 1700.15 standards.

Reclosables

Reclosables are containers with suitable closures that may

incorporate tamper evidence and child-resistance capabili-

ties. Reclosables may be used for glass or plastic containers.

Nonreclosables

Nonreclosables are containers with closures that are non-

reclosable such as blisters, sachets, strips, and other single-

unit containers. Nonreclosables may include packs such as

cold-formed foil blisters, foil strip packs, and PVC/Aclar

combining multilayer materials that are thermo-formed or

cold-formed foil blisters (see Packaging Practice—Re-

packaging a Single Solid Oral Drug Product Into a Unit-

Dose Container h1146i). Nonreclosables may be child resis-

tant depending on the intended use and place of use. House-

hold nonreclosables are subject to the PPPA as defined in 16

CFR 1700.14. However, because of some unit-dose designs,

not all unit-dose packages comply with the PPPA.

LABELING

The unit-of-use containers are labeled to include expira-

tion dates, the manufacturer’s lot number, the NDC designa-

tion, and bar codes as provided in the Labeling section of the

General Notices and Requirements under Preservation,

Packaging, Storage, and Labeling and in Good Repackag-

ing Practices h1178i. Some of the advantages of having bar

codes on the label include reduced medication errors, im-

proved inventory control, and improved access to medica-

tion identity. The labeling covers information placed in

the container by the manufacturer (see General Notices

and Requirements). Acceptable labeling can range from

the full labeling as for multiple-unit containers to an abbre-

viated labeling when the container is too small to include all

the text. Full labeling may also be provided on the carton if

it is not present on the immediate container.

REPACKAGING AND REPROCESSING

Unit-of-use containers are reprocessed or repackaged as

instructed by the manufacturer or as directed in the general

test chapter Containers h661i or in the general information

chapter Packaging Practice—Repackaging a Single Solid

Oral Drug Product Into a Unit-Dose Container h1146i. A

unit-of-use package that is a blister package may not be re-

processed by a pharmacist once it has been deblistered from

a unit-dose container (see General Notices and Require-

ments for application of the appropriate beyond-use date

for a multiple-unit or unit-dose container). Deblistering is

the process of removing medication from a blister-type con-

tainer. However, under current Good Manufacturing Prac-

tices (cGMPs) and tight quality controls, the manufacturer

or contract repackager may repackage and reprocess unit-

of-use containers.
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INFORMATION FROM MANUFACTURERS

The manufacturer should provide appropriate stability in-

formation that can be used to determine appropriate label-

ing, storage, and shipping statements that will properly

inform patients and practitioners. The manufacturer may

make other assurances based on product information on

packaging and distribution arrangements. In the event that

a product is not to be repackaged, the manufacturer may

state so in the labeling. The manufacturer also includes la-

beling and information suitable for optimal handling by the

practitioner and the patient. The labeling and information

should be bar coded to eliminate medication error and pro-

mote medication traceability.

RESPONSIBILITY OF THE DISPENSER

Labeling

The labeling on a unit-of-use container also includes a la-

bel added at the dispensing stage by the pharmacist. Prior to

dispensing the unit-of-use package, the dispenser shall add

label(s) that provide the following information:

(1) the name of the patient;

(2) the name and strength, the directions for use as pre-

scribed by a doctor or health-care provider, and the

name of the prescriber; and

(3) any storage instruction, beyond-use date, and other in-

formation as deemed appropriate by federal and state

laws.

In the pharmacy setting, pharmacists are encouraged to

use bar codes, in conjunction with computerized prescrip-

tion orders, to confirm that the right drug is being dispensed

to the right patient. Bar coding would minimize errors and

create opportunity for medication traceability and account-

ability.

Information to Patient

Patients must be given information that applies to the spe-

cific prescription being dispensed.

QUALITY CONTROL OF PACKAGING SYSTEM

The packaging system shall meet the general considera-

tions for system suitability, protection, safety, and perfor-

mance characteristics as described in the FDA Guidance

for Industry on Container Closure Systems for Packaging

Human Drugs and Biologics, in the general test chapters

Containers h661i and Containers—Permeation h671i,

and in the general information chapter Packaging Prac-

tice—Repackaging a Single Solid Oral Drug Product Into

a Unit-Dose Container h1146i.&2S (USP28)

BRIEFING

h1211i Sterilization and Sterility Assurance of Compendial
Articles, USP 27 page 2616. This proposed revision provides nu-
merous updates to the chapter. Lethality value (F0) is discussed.
New taxonomic terms for biological indicator species are used.
Differences between biological indicator usage for moist-heat ver-
sus gas sterilization are discussed. The sections covering various
modes of sterilization have been revised and updated. A section
on vapor phase hydrogen peroxide sterilization has been added.
The previous discussion pertaining to Stage 2 of sterilization test-
ing has been deleted to reflect the currently official chapter Sterility
Tests h71i.

(AMB: D. Porter) RTS—41616-1

Change to read:

This informational chapter provides a general description of the
concepts and principles involved in the quality control of articles
that must be sterile. Any modifications or variations in sterility test
procedures from those described under Sterility Tests h71i should
be validated in the context of the entire sterility assurance program
and are not intended to be alternative methods to those described in
that chapter.

Within the strictest definition of sterility, a specimen would be
deemed sterile only when there is complete absence of viable mi-
croorganisms from it.
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&if it could be demonstrated that it was completely free of

viable microbial contamination.&2S (USP28)

However, this absolute definition cannot currently be applied to an
entire lot of finished

&aseptically produced&2S (USP28)

compendial articles because of limitations in testing. Absolute ste-
rility cannot be practically demonstrated without complete destruc-
tion of every finished article.

&in any sterility test because of the destructive nature of the

test and the limited sensitivity of current methods.&2S (USP28)

The sterility of a lot purported to be sterile is therefore defined in
probabilistic terms, where the likelihood of a contaminated unit or
article is acceptably remote.

&and provided the likelihood of contamination is sufficient-

ly remote, the product is considered microbiologically

safe.&2S (USP28)

Such a state of sterility assurance can be established only through
the use of adequate sterilization cycles and subsequent aseptic pro-
cessing, if any, under appropriate current good manufacturing prac-
tice, and not by reliance solely on sterility testing.

&for final dosage forms or sterilization of components fol-

lowed by aseptic processing, if any, under appropriate cur-

rent good manufacturing practice, and not by reliance solely

on sterility testing.&2S (USP28)

The basic principles for validation and certification of a sterilizing
process are enumerated as follows:

(1) Establish that the process equipment has capability of operat-
ing within the required parameters.

&Establish that the process equipment was properly in-

stalled, supplied with appropriate utilities, and has the capa-

bility of operating within the required parameters

(Installation Qualification).&2S (USP28)

(2) Demonstrate that the critical control equipment and instru-
mentation are capable of operating within the prescribed par-
ameters for the process equipment

&(Operation Qualification).&2S (USP28)

(3) Perform replicate cycles representing the required operational
range of the equipment and employing actual or simulated
product. Demonstrate that the processes have been carried
out within the prescribed protocol limits and finally that the
probability of microbial survival in the replicate processes
completed is not greater than the prescribed limits

&(Performance Qualification).&2S (USP28)

(4) Monitor the validated process during routine operation. Peri-
odically as needed, requalify and recertify the equipment.

(5) Complete the protocols, and document steps (1) through (4)
above.

The principles and implementation of a program to validate an
aseptic processing procedure are similar to the validation of a ster-
ilization process. In aseptic processing, the components of the final
dosage form are sterilized separately and the finished article is as-
sembled in an aseptic manner.

&parallel in some respects to the validation of a sterilization

process. In aseptic processing, the components of the final

dosage form (e.g., ampuls, vials, stoppers, and syringes) are

sterilized separately and the finished article is assembled in

an aseptic manner in an appropriately controlled environ-

ment.&2S (USP28)

Proper validation of the sterilization process or the aseptic pro-
cess requires a high level of knowledge of the field of sterilization,
and clean room technology.

&clean room design and operation, and aseptic manufactur-

ing practice and technology.&2S (USP28)

In order to comply with currently acceptable and achievable limits
in sterilization parameters, it is necessary to employ appropriate
instrumentation and equipment to control the critical parameters
such as temperature, and time, humidity, and sterilizing gas con-
centration, or absorbed radiation.

&pressure and time (moist-heat sterilization), relative hu-

midity, temperature and sterilizing gas concentration (gas-

eous sterilization), or absorbed radiation (irradiation

sterilization).&2S (USP28)

An important aspect of the validation program in many sterilization
procedures involves the employment

&selection and use&2S (USP28)

of biological indicators (see Biological Indicators for Sterilization
h1035i). The validated and certified

&sterilization&2S (USP28)

process should be revalidated periodically; however, the revalida-
tion program need not necessarily be as extensive as the original
program.

&evaluated annually to ensure that it is performing as vali-

dated; however, this so-called revalidation program need

not be as extensive as the original program.&2S (USP28)

A typical validation program, as outlined below, is one designed
for the steam autoclave, but the principles are applicable to the oth-
er sterilization procedures discussed in this informational chapter.
The program comprises several stages:

The Installation Qualification stage is intended to establish that
controls and other instrumentation are properly designed and cali-
brated.

&(IQ) stage is intended to establish that the equipment is cor-

rectly installed and serviced by appropriate utilities and con-

trols and that other instrumentation are properly designed

and calibrated.&2S (USP28)

Documentation should be on file demonstrating the quality of the
required utilities such as steam,
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&vacuum,&2S (USP28)

water, and air. The Operational Qualification

&(OQ)&2S (USP28)

stage is intended to confirm that the empty chamber functions with-
in the parameters of temperature at all of the key chamber locations
prescribed in the protocol. It is usually appropriate to develop heat
profile records, i.e., simultaneous temperatures in the chamber em-
ploying multiple temperature-sensing devices. A typical acceptable
range of temperature in the empty chamber is+18 when the cham-
ber temperature is not less than 1218.

&at a temperature target appropriate to the process.&2S (USP28)

The Confirmatory stage of the validation program,

&or Performance Qualification (PQ) stage,&2S (USP28)

is the actual sterilization of materials or articles

&using loading patterns to be employed.&2S (USP28)

This determination requires the employment of temperature-sens-
ing

&and recording&2S (USP28)

devices inserted into samples of the articles as well as either sam-
ples of the articles to which appropriate concentrations of suitable
test microorganisms have been added, or separate biological indi-
cators in operationally fully loaded autoclave configurations. The
effectiveness of heat delivery or penetration into the actual articles
and the time of the exposure are the two main factors that deter-
mine the lethality of the sterilization process. The final stage of
the validation program requires the documentation of the support-
ing data developed in executing the program.

&to assess temperature penetration. The process parameters

including heat-up and cool-down data can be used to select

an appropriate exposure time for the required process lethal-

ity.

Once sterilization parameters of temperature and time are

established, the physically measured lethality is assessed

with biological indicators. The user should have a scientific

rationale for the selection of a biological indicator organism.

The biological indicator system may consist of spores inoc-

ulated directly into or onto an article or a packaged biolog-

ical indicator acquired from a vendor. A variety of strategies

can be employed for sterilization cycle evaluation including

bioburden based or overkill approaches (see Biological

Indicators for Sterilization h1035i and PDA Technical

Monograph #1 for a more detailed treatment of this sub-

ject).&2S (USP28)

It is generally accepted that terminally sterilized injectable arti-
cles or critical devices purporting to be sterile, when processed in
the autoclave, attain a 10 –6 microbial survivor probability, i.e., as-
surance of less than one chance in one million that viable microor-
ganisms are present in the sterilized article or dosage form. With

heat-stable articles, the approach often is to considerably exceed
the critical time necessary to achieve the 10 –6 microbial survivor
probability (overkill).

&an overkill approach is frequently chosen. (Overkill is de-

fined in moist-heat sterilization as a process that delivers a

lethality value or F0 of �12 minutes.)&2S (USP28)

However, with an article where extensive heat exposure may have
a damaging effect

&(i.e., loss of potency, physical attributes, or packaging in-

tegrity),&2S (USP28)

it may not be feasible to employ this overkill approach. In this latter
instance, the development of the sterilization cycle depends heav-
ily on knowledge of the microbial burden of the product based on
examination, over a suitable time period, of a substantial number of
lots of the presterilized product.

&Particular attention should be given to the number and re-

sistance to moist heat of spore-forming bacteria within the

presterilization bioburden.&2S (USP28)

The D value is the time (in minutes) required to reduce the mi-
crobial population by 90% or 1 log cycle (i.e., to a surviving frac-
tion of 1/10), at a specific temperature. Therefore, where the D
value of a biological indicator preparation of, for example, Bacillus
stearothermophilus

&Geobacillus stearothermophilus (formally Bacillus stearo-

thermophilus) ATCC 7953&2S (USP28)

spores is 1.5 minutes under the total

&defined&2S (USP28)

process parameters (e.g., at 1218, if it is treated for 12 minutes un-
der the same conditions), it can be stated that the lethality input is
8D

&should result in a spore log reduction value (SLR) of

8.&2S (USP28)

The effect of applying this input to the product would depend on
the initial microbial burden. Assuming that its resistance to steril-
ization is equivalent to that of the biological indicator, if the micro-
bial burden of the product in question is 102 microorganisms, a
lethality input of 2D yields a microbial burden of 1 (108 theoreti-
cal) and a further 6D yields a calculated microbial survivor proba-
bility of 10–6. (Under the same conditions, a lethality input of 12D
may be used in a typical ‘‘overkill’’ approach.)

&

&2S (USP28)

Generally, the survivor probability achieved for the article under
the validated sterilization cycle is not completely correlated with
what may occur with the biological indicator. For valid use, there-
fore, it is essential that the resistance of the biological indicator be
greater than that of the natural microbial burden of the article ster-
ilized. It is then appropriate to make a worst-case assumption and
treat the microbial burden as though its heat resistance were equiv-
alent to that of the biological indicator, although it is not likely that
the most resistant of a typical microbial burden isolates will dem-
onstrate a heat resistance of the magnitude shown by this species,
frequently employed as a biological indicator for steam steriliza-
tion. In the above example, a 12-minute cycle is considered ade-
quate for sterilization if the product had a microbial burden of 102

microorganisms. However, if the indicator originally had 106 mi-
croorganisms content, actually a 10–2 probability of survival could
be expected; i.e., 1 in 100 biological indicators may yield positive
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results. This type of situation may be avoided by selection of the
appropriate biological indicator. Alternatively, high content indica-
tors may be used on the basis of a predetermined acceptable count
reduction.

&The widely recognized biological indicators used to eval-

uate a sterilization process are generally more resistant than

the mean resistance of process bioburden. The difference in

resistance between moist-heat biological indicators and that

of the bioflora can be enormous, although the difference in

magnitude is much smaller for gas sterilization. Generally

some margin of safety is built into the development and va-

lidation of sterilization processes. In moist heat the high re-

sistance of the biological indicator may in and of itself result

in worst-case conditions.&2S (USP28)

The D value for the Bacillus stearothermophilus preparation de-
termined or verified for these conditions should be reestablished
when a specific program of validation is changed. Determination
of survival curves (see Biological Indicators h1035i) or what has
been called the fractional cycle approach may be employed to de-
termine the D value of the biological indicator preferred for the
specific sterilization procedure. The fractional cycle approach
may also be used to evaluate the resistance of the microbial burden.
Fractional cycles are studied either for microbial count-reduction
or for fraction negative achievement. These numbers may be used
to determine the lethality of the process under production condi-
tions. The data can be used in qualified production equipment to
establish appropriate sterilization cycles. A suitable biological in-
dicator such as the Bacillus stearothermophilus preparation may be
employed also during routine sterilization. Any microbial burden
method for sterility assurance requires adequate surveillance of the
microbial resistance of the article to detect any changes, in addition
to periodic surveillance of other attributes.

&However, this is unlikely to be true in gas sterilization pro-

cesses. When allowing for worst-case conditions to ensure

safety, it is important to recognize that sterilization proces-

ses are always a trade off between microbiological safety

and materials resistance to the sterilization process. Proces-

ses that deliver far more lethality than is necessary to a-

chieve microbiological safety may damage product or

components and actually reduce microbiological safety of

the product by affecting container or package integrity.

The D value for theGeobacillus stearothermophilus prep-

aration determined or verified for these conditions should be

re-established when a specific program of validation is

changed. Criteria for the selection and testing of biological

indicators are also given in ISO 14161 Sterilization of

Health Care Products.&2S (USP28)

Change to read:

METHODS OF STERILIZATION

In this informational chapter, five methods of terminal steriliza-
tion, including removal of microorganisms by filtration, and guide-
lines for aseptic processing are described. Modern technological
developments, however, have led to the use of additional proce-
dures. These include blow-molding (at high temperatures), forms
of moist heat other than saturated steam and UV irradiation, as well
as on-line continuous filling in aseptic processing. The choice of
the appropriate process for a given dosage form or component re-
quires a high level of knowledge of sterilization techniques and in-
formation concerning any effects of the process on the material
being sterilized.1

Steam

&Moist-Heat&2S (USP28)

Sterilization

The process of thermal sterilization employing saturated steam

&moist heat&2S (USP28)

under pressure is carried out in a chamber called an autoclave,

&or in process pipe work, or directly in a product container

using microwave, for example, as a heat source.&2S (USP28)

It is probably the most widely employed sterilization process.2The
basic principle of operation is that the air in the sterilizing chamber
is displaced by the saturated steam, achieved by employing vents
or traps. In order to displace air more effectively from the chamber
and from within articles, the sterilization cycle may include air and
steam evacuation stages. The design or choice of a cycle for given

1 A number of guidelines dealing particularly with the development and
validation of sterilization cycles and related topics have been published.
These include, of the Parenteral Drug Association, Inc. (PDA) Validation
of Steam Sterilization Cycles (Technical Monograph No. 1), Validation of
Aseptic Filling for Solution Drug Products (Technical Monograph No. 2)
and Validation of Dry Heat Processes Used for Sterilization and Depyro-
genation (Technical Monograph No. 3), and of the Pharmaceutical Manu-
facturers Association (PMA) Validation of Sterilization of Large-Volume
Parenterals—Current Concepts (Science and Technology Publication No.
25). Other series of technical publications on these subjects of the Health
Industry Manufacturers Association (HIMA) include Validation of Sterili-
zation Systems(Report No. 78-4.1), Sterilization Cycle Development (Re-
port No. 78-4.2), Industrial Sterility: Medical Device Standards and
Guidelines (Document #9, Vol. 1) and Operator Training . . . . for Ethylene
Oxide Sterilization, for Steam Sterilization Equipment, for Dry Heat Ster-
ilization Equipment and for Radiation Sterilization Equipment (Report Nos.
78-4.5 through 4.8). Recommended practice guidelines published by the
Association for the Advancement of Medical Instrumentation (AAMI) in-
clude Guideline for Industrial Ethylene Oxide Sterilization of Medical De-
vices—Process Design, Validation, Routine Sterilization(No. OPEO-12/81)
and Process Control Guidelines for the Radiation Sterilization of Medical
Devices (No. RS-P 10/82). These detailed publications should be consulted
for more extensive treatment of the principles and procedures described in
this chapter.
2 An autoclave cycle, where specified in the compendia for media or re-
agents, is a period of 15 minutes at 1218, unless otherwise indicated.
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products or components depends on a number of factors, including
the heat lability of the material, knowledge of heat penetration into
the articles, and other factors described under the validation pro-
gram (see above). Apart from that description of sterilization cycle
parameters, using a temperature of 1218, the F0 concept may be
appropriate. The F0, at a particular temperature other than 1218,
is the time (in minutes) required to provide the lethality equivalent
to that provided at 1218 for a stated time. Modern autoclaves gen-
erally operate with a control system that is significantly more re-
sponsive than the steam reduction valve of older units that have
been in service for many years. In order for these older units to
achieve the precision and level of control of the cycle discussed
in this chapter, it may be necessary to upgrade or modify the con-
trol equipment and instrumentation on these units. This modifica-
tion is warranted only if the chamber and steam jacket are intact for
continued safe use and if deposits that interfere with heat distribu-
tion can be removed.

&In moist-heat sterilization employing steam in an autoclave

chamber, the air within the chamber can be removed by ei-

ther gravity or vacuum. In autoclaves, which rely on steam

acting directly on articles, the removal of air and penetration

of steam into materials may be critical when porous loads

are being sterilized. The effectiveness of air removal and

steam penetration can best be assessed using biological in-

dicators. Ideally, there should be a relatively close match be-

tween physically measured lethality and biological lethality.

Air removal is not critical in processes where the steam is

used to heat the contents of a container; such loads are often

called nonporous. Air and steam mixtures, or hot water un-

der pressure, can also achieve moist-heat sterilization of

product in containers. In this case the contents of containers

(generally aqueous solutions) are heated in a manner that

protects the container–closure system by attempting to

equalize pressure on the inside and outside of the container.

This type of process is applied only to nonporous loads, and,

in this case, air removal is irrelevant. In line moist-heat ster-

ilization on product containers can be accomplished using

microwave to heat the contents of a sealed container that

holds within it an aqueous solution.&2S (USP28)

Dry-Heat Sterilization

The process of thermal sterilization of Pharmacopeial articles by
dry heat is usually carried out by a batch process in an oven de-
signed expressly for that purpose. A modern oven is supplied with
heated, filtered air, distributed uniformly throughout the chamber

by convection or radiation and employing a blower system with
devices for sensing, monitoring, and controlling the critical param-
eters.

&A modern oven is supplied with heated, HEPA-filtered air,

distributed uniformly throughout the chamber by convec-

tion or radiation and employing a blower system with de-

vices for sensing, monitoring, and controlling the critical

parameters of time and temperature.&2S (USP28)

The validation of a dry-heat sterilization facility is carried out in a
manner similar to that for a steam sterilizer described earlier.
Where the unit is employed for sterilizing components such as con-
tainers intended for intravenous solutions, care should be taken to
avoid accumulation of particulate matter in the chamber. A typical
acceptable range in temperature in the empty chamber is +158
when the unit is operating at not less than 2508.

&The dry-heat sterilization cycle should be not less than 30

minutes at 2508.&2S (USP28)

In addition to the batch process described above, a continuous
process

&(i.e., a dry-heat sterilization and depyrogenation tun-

nel),&2S (USP28)

is frequently employed to sterilize and depyrogenate glassware as
part of an integrated continuous aseptic filling and sealing system.
Heat distribution may be by convection or by direct transfer of heat
from

&a heating element or&2S (USP28)

an open flame. The continuous system usually requires a much
higher temperature than cited above for the batch process because
of a much shorter dwell time

&(e.g., 3508 for 5 minutes, although temperatures in the

range of 2808 for 3 minutes are adequate).&2S (USP28)

However, the total temperature input during the passage of the pro-
duct should be equivalent to that achieved during the chamber pro-
cess. The continuous process also usually necessitates a rapid
cooling stage prior to the aseptic filling operation. In the qualifica-
tion and validation program, in view of the short dwell time, par-
ameters for uniformity of the temperature, and particularly the
dwell time, should be established.
A microbial survival probability of 10–12 is considered achiev-

able for heat-stable articles or components. An example of a bio-
logical indicator for validating and monitoring dry-heat
sterilization is a preparation of Bacillus subtilis spores. Since dry
heat is frequently employed to render glassware or containers free
from pyrogens as well as viable microbes, a pyrogen challenge,
where necessary, should be an integral part of the validation pro-
gram, e.g., by inoculating one or more of the articles to be treated
with 1000 or more USP Units of bacterial endotoxin. The test with
Limulus lysate could be used to demonstrate that the endotoxic
substance has been inactivated to not more than 1/1000 of the orig-
inal amount (3 log cycle reduction). For the test to be valid, both
the original amount and, after acceptable inactivation, the remain-
ing amount of endotoxin should be measured. For additional infor-
mation on the endotoxin assay, see Bacterial Endotoxins Test h85i.
&An example of a biological indicator suitable for validating

and monitoring dry-heat sterilization is a preparation of Ba-

cillus atrophaeus (formally Bacillus subtilis var. niger)
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ATCC 9372 spores. Validation of dry-heat processes using

biological indicators is necessary only when depyrogena-

tion is not required. Because dry heat is frequently em-

ployed to render glassware or containers free from

pyrogens as well as viable microbes, a pyrogen inactivation

study is necessary. A common target value for pyrogen in-

activation is a 3-log reduction. This study is conducted by

inoculating test articles with a concentration of endotoxin

suitable to demonstrate a 3-log or greater reduction. The re-

sistance of bacterial endotoxins is quite high; therefore, a

process that results in a 3-log endotoxin reduction will also

result in material that is sterile. See Bacterial Endotoxins

Test h85i for the details of the test method.&2S (USP28)

Gas

&Ethylene Oxide&2S (USP28)

Sterilization

The choice of gas sterilization as an alternative to heat is fre-
quently made when the material,

&especially the packaging components,&2S (USP28)

to be sterilized cannot withstand the high temperatures obtained in
the steam sterilization or dry-heat sterilization processes.

&Under these circumstances irradiation may be a suitable

sterilization process.&2S (USP28)

The active agent generally employed in gaseous sterilization is eth-
ylene oxide of acceptable sterilizing quality. Among the disadvan-
tages of this sterilizing agent are its highly flammable nature unless
mixed with suitable inert gases, its mutagenic properties, and the
possibility of toxic residues in treated materials, particularly those
containing chloride ions.

&It is also possible that direct contact between the gas and

microbial cells does not occur if the organisms are occluded

in crystals or within proteineous material.&2S (USP28)

The sterilization process is generally carried out in a pressurized
chamber designed similarly to a steam autoclave but with the ad-
ditional features (see below) unique to sterilizers employing this
gas. Facilities employing this sterilizing agent should be designed
to provide adequate

&presterilization humidification and&2S (USP28)

poststerilization degassing, to enable microbial survivor monitor-
ing, and to minimize exposure of operators to the potentially harm-
ful gas.3

&This method should only be used when no other method is

practicable.&2S (USP28)

Qualification of a sterilizing process employing ethylene oxide
gas is accomplished along the lines discussed earlier. However, the
program is more comprehensive than for the other sterilization pro-
cedures, because in addition to temperature, the humidity, vacuum
or positive pressure, and ethylene oxide concentration also require
rigid control. An important determination is to demonstrate that all
critical process parameters in the chamber are adequate during the
entire cycle. Because the sterilization parameters applied to the ar-
ticles to be sterilized are critical variables, it is frequently advisable
to precondition the load to achieve the required moisture content in
order to minimize the time of holding at the required temperature,
prior to placement of the load in the ethylene oxide chamber. The
validation process is generally made employing product inoculated
with appropriate biological indicators such as spore preparations of
Bacillus subtilis.

&Bacillus atrophaeus (formally Bacillus subtilis var. niger)

ATCC 9372.&2S (USP28)

For validation they may be used in full chamber loads of product,
or simulated product. The monitoring of moisture and gas concen-
tration requires the use of sophisticated instrumentation that only
knowledgeable and experienced individuals can calibrate, operate,
and maintain. The biological indicators may be employed also in
monitoring routine runs.

As is indicated elsewhere in this chapter, the biological indicator
may be employed in a fraction negative mode to establish the ul-
timate microbiological survivor probability in designing an ethy-
lene oxide sterilization cycle using inoculated product or
inoculated simulated product.

One of the principal limitations of the ethylene oxide steriliza-
tion process is the limited ability of the gas to diffuse to the inner-
most product areas that require sterilization. Package design and
chamber loading patterns therefore must be determined so that
there is minimal resistance to gas diffusion

&during the sterilization process and degassing.&2S (USP28)

Sterilization by Ionizing Radiation

The rapid proliferation of medical devices unable to withstand
heat sterilization and the concerns about the safety of ethylene ox-
ide have resulted in increasing applications of radiation steriliza-
tion. It is, however, applicable also to drug substances and final
dosage forms. The advantages of sterilization by irradiation in-
clude low chemical reactivity, low measurable residues, and the
fact that there are fewer variables to control. In fact, radiation ster-
ilization is unique in that the basis of control is essentially that of
the absorbed radiation dose, which can be precisely measured.

&This measurement may be readily used for parametric re-

lease of the irradiated articles.&2S (USP28)

3 See Ethylene Oxide, Encyclopedia of Industrial Chemical Analysis,
1971, 12, 317-340, John Wiley & Sons, Inc., and Use of Ethylene Oxide
as a Sterilant in Medical Facilities, NIOSH Special Occupational Hazard
Review with Control Recommendations, August 1977, U. S. Department of
Health and Human Services, Public Health Service, Centers for Disease
Control and Prevention, National Institute for Occupational Safety and
Health, Division of Criteria Documentation and Standards Development,
Priorities and Research Analysis Branch, Rockville, MD.
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Because of this characteristic, new procedures have been devel-
oped to determine the sterilizing dose. These, however, are still un-
der review and appraisal, particularly with regard to the need, or
otherwise, for additional controls and safety measures. Irradiation
causes only a minimal temperature rise, but can affect certain
grades and types of plastics and glass.
The two types of ionizing radiation in use are radioisotope decay

(gamma radiation) and electron-beam radiation. In either case the
radiation dose to yield the required degree of sterility assurance
should be established such that within the range of minimum
and maximum doses set, the properties of the article being steri-
lized are acceptable.
For gamma irradiation, the validation of a procedure includes the

establishment of article materials compatibility, establishment of
product loading pattern and completion of dose mapping in the
sterilization container (including identification of the minimum
and maximum dose zones), establishment of a timer setting, and
demonstration of the delivery of the required sterilization dose.
For electron-beam irradiation, in addition, the on-line control of
voltage, current, conveyor speed, and electron beam scan dimen-
sion must be validated.
For gamma radiation sterilization, an effective sterilizing dose,

which is tolerated without damaging effect, should be selected. Al-
though

&25 kilo Gray unit (kGy) or&2S (USP28)

2.5 megarads (Mrad) of absorbed radiation was historically select-
ed, it is desirable and acceptable in some cases to employ lower
doses for devices, drug substances, and finished dosage forms. In
other cases, however, higher doses are essential. In order to vali-
date the efficacy particularly of the lower exposure levels, it is nec-
essary to determine the magnitude (number and degree) of the
natural radiation resistance of the microbial population of the pro-
duct. Specific product loading patterns

&and product densities&2S (USP28)

must be established and absorbed minimum and maximum dosage
distribution must be determined by use of chemical dosimeters.
(These dosimeters are usually dyed plastic cylinders, slides, or
squares that show color intensification based directly on the a-
mount of absorbed radiation energy, ; they require careful calibra-
tion

&which require careful calibration by an outside calibration

laboratory.)&2S (USP28)

The setting of the preferred absorbed dose has been carried out
on the basis of pure cultures of resistant microorganisms and em-
ploying inoculated product, e.g., with spores of Bacillus pumilus as
biological indicators. A fractional experimental cycle approach
provides the data to be utilized to determine the D10 value of the
biological indicator. This information is then applied in extrapolat-
ing the amount of absorbed radiation to establish an appropriate
microbial survivor probability. The most recent procedures for
gamma radiation sterilization base the dose upon the radiation re-
sistance of the natural heterogeneous microbial burden contained
on the product to be sterilized. Such procedures are currently being
refined but may provide a more representative assessment of radia-
tion resistance, especially where significant numbers of radiation-
resistant organisms are present.4 These range from inoculation with
standard resistant organisms such as Bacillus pumilus to subpro-
cess (sublethal) dose exposure of finished product samples taken
from production lines. Certain hypotheses are common to all of
these methods. While the total microbial population present on
an article generally consists of a mixture of microorganisms of dif-
fering sensitivity to radiation, the step of subjecting the article to a

less than totally lethal sterilization dose eliminates the less resistant
microbial fraction. This results in a residual relatively homogene-
ous population with respect to radiation resistance, and yields con-
sistent and reproducible results of determinations with the residual
population. The amount of laboratory manipulation required is de-
pendent upon the particular procedure used.
One such procedure requires the enumeration of the microbial

population on representative samples of independently manufac-
tured lots of the article. The resistance of the microbial population
is not determined and dose setting is based on a standard arbitrary
radiation resistance assigned to the microbial population, derived
from data obtained from manufacturers and from the literature. The
assumption is made that the distribution of resistances chosen rep-
resents a more severe challenge than the natural microbial popula-
tion on the product to be sterilized. This assumption, however, is
verified by experiment. After verification, the appropriate radiation
sterilization dose is read from a table.
Another, more elaborate, method does not require the enumera-

tion of the microbial population but uses a series of incremental
dose exposures to allow a dose to be established such that approx-
imately 1 out of 100 samples irradiated at that dose will be nonster-
ile. This is not the ultimate sterilization dose, but provides the basis
to determine the sterilization dose by extrapolation from the dose
yielding 1 out of 100 nonsterile samples, using an appropriate re-
sistance factor that characterizes the remaining microorganism-re-
sistant population. A periodic audit is conducted to check that the
findings continue to be operative.
More elaborate procedures, requiring more experimentation and

including the isolation of microbial cultures, include one where,
after determining the substerilization dose (yielding 1 out of 100
nonsterile samples), the resistance of the surviving microorganisms
is used to determine the sterilizing dose. Another is based on dif-
ferent determinations, starting with a substerilization incremental
dose that results in not more than 50% of the samples being non-
sterile. After irradiation of sufficient samples at this dose, a number
of microbial isolates are obtained. The radiation resistance of each
of these is determined. The sterilization dose is then calculated us-
ing the resistance determinations and the 50% sterilizing dose ini-
tially determined. Audit procedures are required for these methods
as for the others described.
Where the required minimum radiation dose has been deter-

mined and delivery of that dose has been confirmed (by chemical
or physical dosimeters), release of the article being sterilized could
be effected within the overall validation of sterility assurance
(which may include such confirmation of applied dosage, the use
of biological indicators, and other means).

&Vapor-Phase Hydrogen Peroxide Sterilization

Hydrogen peroxide may be applied as liquid, vapor, or an

aerosol to act as a surface sterilant that breaks down to water

and oxygen so that it does not leave toxic residues. It is

widely used in aseptic packaging operations in the food,

pharmaceutical, and medical device industries. In the phar-

maceutical industry it has more recently found application

for the decontamination of aseptic processing equipment,

4 Detailed descriptions of these procedures have been published by the As-
sociation for the Advancement of Medical Instrumentation (AAMI) in the
document entitled ‘‘Process Control Guidelines for Radiation Sterilization
of Medical Devices’’ (No. AAMI RS-P 10/82).
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such as isolators and freeze driers. Users should verify the

suitability of their process materials for exposure to hydro-

gen peroxide vapors.

The factors influencing its antimicrobial activity are con-

centration, dew point, temperature, and contact time. A typ-

ical vapor-phase hydrogen peroxide cycle for a freeze-drier

would be the evacuation of the air, with its continuous re-

placement with hydrogen peroxide vapor at concentrations

below 10 mg/L maintained at 508 for up to 90 min-

utes.&2S (USP28)

Sterilization by Filtration

Filtration through microbial retentive materials is frequently em-
ployed for the sterilization of heat-labile solutions by physical re-
moval of the contained microorganisms. A filter assembly
generally consists of a porous matrix

&in the form of a cartridge&2S (USP28)

sealed or clamped into an impermeable housing. The effectiveness
of a filter medium or substrate depends upon the pore size of the
porous material and may depend upon adsorption of bacteria on or
in the filter matrix or upon a sieving mechanism. There is some
evidence to indicate that sieving is the more important component
of the mechanism. Fiber-shedding filters, particularly those con-
taining asbestos, are to be avoided unless no alternative filtration
procedures are possible. Where a fiber-shedding filter is required, it
is obligatory that the process include a nonfiber-shedding filter in-
troduced downstream or subsequent to the initial filtration step.

Filter Rating—Rating the pore size of filter membranes is by a
nominal rating that reflects the capability of the filter membrane to
retain microorganisms of size represented by specified strains, not
by determination of an average pore size and statement of distribu-
tion of sizes.

&The pore size of filter membranes is a nominal rating that

reflects the capability of the filter membrane to retain micro-

organisms of a size represented by specified strains. Pore-

size rating is not a determination of an average pore size

nor does it address the distribution of sizes.&2S (USP28)

Sterilizing filter membranes (those which are used for removing a
majority of contaminating microorganisms) are membranes capa-
ble of retaining 100% of a culture of 107 microorganisms of a strain
of Pseudomonas diminuta

&Burkholderia diminuta&2S (USP28)

(ATCC 19146) per square centimeter of membrane surface under a
pressure of not less than 30 psi (2.0 bar). Such filter membranes are
nominally rated 0.22 mm or 0.2 mm, depending on the manufac-
turer’s practice.5 This rating of filter membranes is also specified
for reagents or media that have to be sterilized by filtration (see
treatment of isopropyl myristate under Oils and Oily Solutions or

Ointments and Creams in the chapter Sterility Tests h71i). Bacterial
filter membranes (also known as analytical filter membranes),
which are capable of retaining only larger microorganisms, are la-
beled with a nominal rating of 0.45 mm. No single authoritative
method for rating 0.45-mm filters has been specified, and this rating
depends on conventional practice among manufacturers; 0.45-mm
filters are capable of retaining particular cultures of Serratia mar-
cescens (ATCC 14756) or Ps. diminuta.

&Burkholderia diminuta (ATCC 19146).&2S (USP28)

Test pressures used vary from low (5 psi, 0.33

&0.34&2S (USP28)

bar for Serratia, or 0.5 psi, 0.34

&0.034&2S (USP28)

bar for Ps. diminuta

&Burkholderia diminuta)&2S (USP28)

to high (50 psi, 3.4 bar). They are specified for sterility testing (see
Membrane Filtration in the section Test for Sterility of the Product
to be Examined under Sterility Tests h71i), where less exhaustive
microbial retention is required. There is a small probability of test-
ing specimens contaminated solely with small microorganisms.
Filter membranes with a very low nominal rating may be tested
with a culture of Acholeplasma laidlawii or other strain of Myco-
plasma, at a pressure of 7 psi (0.7 bar)

&(0.48 bar)&2S (USP28)

and be nominally rated 0.1 mm. The nominal ratings, based on mi-
crobial retention properties, differ when rating is done by other
means (e.g., by retention of latex spheres of various diameters).
It is the user’s responsibility to select a filter of correct rating for
the particular purpose, depending on the nature of the product to be
filtered. It is generally not feasible to repeat the tests of filtration
capacity in the user’s establishment. Microbial challenge tests are
preferably performed under a manufacturer’s conditions on each
lot of manufactured filter membranes.

The user must determine whether filtration parameters employed
in manufacturing will significantly influence microbial retention
efficiency. Some of the other important concerns in the validation
of the filtration process include product compatibility, sorption of
drug, preservatives or other additives, and initial effluent endotoxin
content.

Because the effectiveness of the filtration process is also influ-
enced by the microbial burden of the solution to be filtered, the
determination of the microbiological quality of solutions prior to
filtration is an important aspect of the validation of the filtration
process in addition to establishment of the other parameters of
the filtration procedure, such as pressures, flow rates, and filter unit
characteristics. Hence, another method of describing filter-retain-
ing capability is by the log reduction value (LRV). For instance,
a 0.2-mm filter that can retain 107 microorganisms of a specified
strain will have an LRVof not less than 7, under the stated condi-
tions.

The process of sterilization of solutions by filtration has recently
achieved new levels of proficiency, largely as a result of the devel-
opment and proliferation of membrane filter technology. This class
of filter media lends itself to more effective standardization and
quality control and also gives the user greater opportunity to con-
firm the characteristics or properties of the filter assembly before
and after use. The fact that membrane filters are thin polymeric
films offers many advantages but also some disadvantages when
compared to depth filters such as porcelain or sintered material. Be-
cause much of the membrane surface is a void or open space, the
properly assembled and sterilized filter offers the advantage of a
high flow rate. A disadvantage is that because the membrane is us-
ually fragile, it is essential to determine that the assembly was pro-
perly made and that the membrane was not ruptured during
assembly, sterilization, or use. The housings and filter assemblies
that are chosen should first be validated for compatibility and in-

5 Consult ‘‘Microbiological Evaluation of Filters for Sterilizing Liquids,’’
Health Industry Manufacturers Association, Document No. 3, Vol. 4, 1982.
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tegrity by the user. While it may be possible to mix assemblies and
filter membranes produced by different manufacturers, the compat-
ibility of these hybrid assemblies should first be validated. Addi-
tionally, there are other tests that are made by the manufacturer of
the membrane filter that are not usually repeated by the user. These
include microbiological challenge tests. Results of these tests on
each lot of manufactured filter membranes should be obtained from
the manufacturer by the user for his records.
Filtration for sterilization purposes is usually carried out with

assemblies having membranes of nominal pore size rating of 0.2
mm or less, based on the validated challenge of not less than 107

Pseudomonas diminuta

&Burkholderia diminuta&2S (USP28)

(ATCC No. 19146) suspension per square centimeter of filter sur-
face area. Membrane filter media that are now available include
cellulose acetate, cellulose nitrate, fluorocarbonate, acrylic poly-
mers, polycarbonate, polyester, polyvinyl chloride, vinyl, nylon,
polytef, and even metal membranes, and they may be reinforced
or supported by an internal fabric. A membrane filter assembly
should be tested for initial integrity prior to use, provided that such
test does not impair the validity of the system, and should be tested
after the filtration process is completed to demonstrate that the filter
assembly maintained its integrity throughout the entire filtration
procedure. Typical use tests are the bubble point test, the diffusive
airflow test, the pressure hold test, and the forward flow test. These
tests should be correlated with microorganism retention.

&The test limits may be established for the filters wetted

with Water for Injection (prior to use) or product (post

use).&2S (USP28)

Aseptic Processing

While there is general agreement that sterilization of the final
filled container as a dosage form or final packaged device is the
preferred process for ensuring the minimal risk of microbial con-
tamination in a lot, there is a substantial class of products that are
not terminally sterilized but are prepared by a series of aseptic
steps. These are designed to prevent the introduction of viable mi-
croorganisms into components, where sterile, or once an interme-
diate process has rendered the bulk product or its components free
from viable microorganisms.

&Advances in aseptic processing have resulted in manufac-

turing operations that produce a product that is extremely

safe and has a very low probability of microbial contamina-

tion. Aseptic processes are designed to prevent the introduc-

tion of viable microorganisms into components, where

sterile, or once an intermediate process has rendered the

bulk product or its components free from viable microorga-

nisms.&2S (USP28)

This section provides a review of the principles involved in pro-
ducing aseptically processed products with a minimal risk of mi-
crobial contamination in the finished lot of final dosage forms.
A product defined as aseptically processed is likely to consist of

components that have been sterilized by one of the processes de-
scribed earlier in this chapter. For example, the bulk product, if a
filterable liquid, may have been sterilized by filtration. The final

empty container components would probably be sterilized by heat,
dry heat being employed for glass vials and an autoclave being em-
ployed for rubber closures. The areas of critical concern are the
immediate microbial environment where these presterilized com-
ponents are exposed during assembly to produce the finished dos-
age form and the aseptic filling operation.
The requirements for a properly designed, validated and main-

tained filling or other aseptic processing facility are mainly directed
to (i) an air environment free from viable microorganisms, of a pro-
per design to permit effective maintenance of air supply units and
(ii) the provision of trained operating personnel who are adequately
equipped and gowned.

&Studies done on aseptic processing environments have

consistently reported that the human operator is the only sig-

nificant source of microbial contamination in the manufac-

turing process. Therefore, operator training and the

consistent use of proper gowning and aseptic handling tech-

niques are vital to achieving asepsis.&2S (USP28)

The desired environment may be achieved through the high level
of air filtration technology now available, which contributes to the
delivery of air of the requisite microbiological quality.6 The facil-
ities include both primary (in the vicinity of the exposed article)
and secondary (where the aseptic processing is carried out) barrier
systems.
For a properly designed aseptic processing facility or aseptic fill-

ing area, consideration should be given to such features as nonpor-
ous and smooth surfaces, including walls and ceilings that can be
sanitized frequently; gowning rooms with adequate space for per-
sonnel and storage of sterile garments; adequate separation of pre-
paratory rooms for personnel from final aseptic processing rooms,
with the availability where necessary of such devices as airlocks or
air showers; proper pressure differentials between rooms, the most
positive pressure being in the aseptic processing rooms or areas;
the employment of laminar (unidirectional) airflow in the immedi-
ate vicinity of exposed product or components, and filtered air ex-
posure thereto, with adequate air change frequency; appropriate
humidity and temperature environmental controls; and a docu-
mented sanitization program. Proper training of personnel in hygi-
enic and gowning techniques should be undertaken so that, for
example, gowns, gloves, and other body coverings substantially
cover exposed skin surfaces.

&

&2S (USP28)

6 Available published standards for such controlled work areas include the
following: (1) Federal Standard No. 209B, Clean Room and Work Station
Requirements for a Controlled Environment, Apr. 24, 1973. (2) NASA
Standard for Clean Room and Work Stations for Microbially Controlled
Environment, publication NHB5340.2, Aug. 1967. (3) Contamination Con-
trol of Aerospace Facilities, U. S. Air Force, T.O. 00-25-203 1 Dec. 1972,
change 1-1 Oct. 1974.
&Available published standards for such controlled work areas in-
clude the following: (1) NASA Standard for Clean Room and
Work Stations for Microbially Controlled Environment, publica-
tion NHB5340.2, Aug. 1967. (2) Contamination Control of Aero-
space Facilities, U.S. Air Force, T.O. 00-25-203 I Dec. 1972,
change 1-1 Oct. 1974, (3). ISO 13408-1 Aseptic Processing of
Health Care Products Part 1: General Requirements 1998. (4)
EU Guide to Good Manufacturing Practice Revision to Annex 1,
Manufacture of Sterile Medical Products, May 2003. (5) ISO
14644-1 Cleanrooms and Associated Controlled Environments,
Classification of Air Cleanliness 2003.

&2S (USP28)
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Certification and validation of the aseptic process and facility are
achieved by establishing the efficiency of the filtration systems, by
employing microbiological environmental monitoring procedures,
and by processing of sterile culture medium as simulated product.

&The efficiency of the air filters should be checked on a rou-

tine basis, typically at least annually.&2S (USP28)

Monitoring of the aseptic facility should include periodic envi-
ronmental filter examination as well as routine particulate and mi-
crobiological environmental monitoring, and may include periodic
sterile culture medium processing.

&SeeMicrobiological Evaluation of Clean Rooms and other

Controlled Environments h1116i.&2S (USP28)

Change to read:

STERILITY TESTING OF LOTS

It should be recognized that the referee sterility test might not
detect microbial contamination if present in only a small percent-
age of the finished articles in the lot because the specified number
of units to be taken imposes a significant statistical limitation on
the utility of the test results. This inherent limitation, however, has

&It should also be noted that the sensitivity of the sterility

test may not be sufficient in all cases to recover very small

numbers of viable organisms. These inherent limitations,

however, have&2S (USP28)

to be accepted because current knowledge offers no nondestructive
alternatives for ascertaining the microbiological quality of every
finished article in the lot, and it is not a feasible option to increase
the number of specimens significantly.
The primary means of supporting the claim that a lot of finished

articles purporting to be sterile meets the specifications consist of
the documentation of the actual production and sterilization record
of the lot and of the additional validation records that the steriliza-
tion process possesses the capability of totally inactivating the es-
tablished product microbial burden or a more resistant challenge.
Further, it should be demonstrated that any processing steps in-
volving exposed product following the sterilization procedure are
performed in an aseptic manner, to prevent contamination. If data
derived from the manufacturing process sterility assurance valida-
tion studies and from in-process controls are judged to provide
greater assurance that the lot meets the required low probability
of containing a contaminated unit (compared to sterility testing re-
sults from finished units drawn from that lot), any sterility test pro-
cedures adopted may be minimal, or dispensed with on a routine
basis. However, assuming that all of the above production criteria
have been met, it may still be desirable to perform sterility testing
on samples of the lot of finished articles. Such sterility testing is
usually carried out directly after the lot is manufactured as a final
product quality control test.7 Sterility tests employed in this way in
manufacturing control should not be confused with those described
under Sterility Tests h71i. The procedural details may be the same

with regard to media, inocula, and handling of specimens, but the
number of units and incubation time(s) selected for testing may dif-
fer. The number should be chosen relative to the purpose to be
served (i.e., according to whether greater or lesser reliance is
placed on sterility testing in the context of all the measures for ste-
rility assurance in manufacture). Also, longer times of incubation
would make the test more sensitive to slow-growing microorga-
nisms. In the growth promotion tests for media, such slow growers,
particularly if isolated from the product microbial burden, should
be included with the other test stains. Negative or satisfactory ste-
rility test results serve only as further support of the existing evi-
dence concerning the quality of the lot if all of the pertinent
production records of the lot are in order and the sterilizing or a-
septic process is known to be effective. Unsatisfactory test results,
however, in manufacturing quality control indicate a need for fur-
ther action (see Performance, Observation, and Interpretation).

Definition of a Lot and Selection of Specimens for
Sterility Test Purposes

Articles may be terminally sterilized either in a chamber or by a
continuous process. In the chamber process, a number of articles
are sterilized simultaneously under controlled conditions, for ex-
ample, in a steam autoclave, so that for the purpose of sterility test-
ing, the lot is considered to be the contents of a single chamber. In
the continuous process, the articles are sterilized individually and
consecutively, for example, by exposure to electron-beam radia-
tion, so that the lot is considered to be not larger than the total num-
ber of similar items subjected to uniform sterilization for a period
of not more than 24 hours.

For aseptic fills, the term ‘‘filling operation’’ describes a group
of final containers, identical in all respects, that have been asepti-
cally filled with the same product from the same bulk within a pe-
riod of time not longer than 24 consecutive hours without an
interruption or change that would affect the integrity of the filling
assembly. The items tested should be representative of each filling
assembly and should be selected at appropriate intervals through-
out the entire filling operation. If more than three filling machines,
each with either single or multiple filling stations, are used for fill-
ing a single lot, a minimum of 20 filled containers (not less than 10
per medium) should be tested for each filling machine, but the total
number generally need not exceed 100 containers.

For small lots, in the case of either aseptic filling or terminal ster-
ilization, if the number of final containers in the lot is between 20
and 200, about 10% of the containers should usually be tested. If
the number of final containers in the lot is 20 or less, not fewer than
2 final containers should be tested.

Change to read:

PERFORMANCE, OBSERVATION, AND
INTERPRETATION

&PERFORMANCE AND OBSERVATION&2S (USP28)

The facility for sterility testing should be such as to offer no
greater a microbial challenge to the articles being tested than that
of an aseptic processing production facility. The sterility testing
procedure should be performed by individuals having a high level
of aseptic technique proficiency. The test performance records of
these individuals should be documented.

The extensive aseptic manipulations required to perform sterility
testing may result in a probability of nonproduct-related contami-
nation of the order of 10–3, a level similar to the overall efficiency

7 Radioactive Pharmaceutical Products—Because of rapid radioactive de-
cay, it is not feasible to delay the release of some radioactive pharmaceutical
products in order to complete sterility tests on them. In such cases, results of
sterility tests provide only retrospective confirmatory evidence for sterility
assurance, which therefore depends on the primary means established in the
manufacturing and validation and certification procedures.
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of an aseptic operation and comparable to the microbial survivor
probability of aseptically processed articles. This level of probabil-
ity is significantly greater than that usually attributed to a terminal
sterilization process, namely, one in one million or 10 –6 microbial
survivor probability. Appropriate, known-to-be-sterile, finished ar-
ticles should be employed periodically as negative controls as a
check on the reliability of the test procedure. Preferably, the tech-
nicians performing the test should be unaware that they are testing
negative controls. Of these tests, a false positive frequency not ex-
ceeding 2%

&0.1%&2S (USP28)

is desirable.
For aseptically processed articles, these facts support the routine

use of the test set forth under Sterility Tests h71i or a more elaborate
one. The production and validation documentation should be ac-
ceptable and complete. For effectively terminally sterilized prod-
ucts, however, the lower microbial survivor probability may
direct the use of a less extensive test than the compendial procedure
specified under Sterility Tests h71i, or even preclude the necessity
altogether for performing one

&and using parametric release to evaluate the sterility assur-

ance of the products (see Terminally Sterilized Pharmaceu-

tical Products—Parametric Release h1222i).&2S (USP28)

This added reliability of sterility assurance of terminal sterilization
depends upon a properly validated and documented sterilization
process. Sterility testing alone is no substitute.

Interpretation of Quality Control Tests

The overall responsibility for the operation of the test unit and
the interpretation of test results in relation to acceptance or rejec-
tion of a lot should be in the hands of those who have appropriate
formal training in microbiology and have knowledge of industrial
sterilization, aseptic processing, and the statistical concepts in-
volved in sampling. These individuals should be knowledgeable
also concerning the environmental control program in the test fa-
cility to assure that the microbiological quality of the air and crit-
ical work surfaces are consistently acceptable.
Quality control sterility tests (either according to the official re-

feree test or modified tests) may be carried out in two separate stag-
es in order to rule out false positive results. First Stage. Regardless
of the sampling plan used, if no evidence of microbial growth is
found, the results of the test may be taken as indicative of absence
of intrinsic contamination of the lot.
If microbial growth is found, proceed to the Second Stage (un-

less the First Stage test can be invalidated). Evidence for invalidat-
ing a First Stage test in order to repeat it as a First Stage test may
be obtained from a review of the testing environment and the rele-
vant records thereto. Finding of microbial growth in negative con-
trols need not be considered the sole grounds for invalidating a
First Stage test. When proceeding to the Second Stage, particularly
where depending on the results of the test for lot release, concur-
rently, initiate and document a complete review of all applicable
production and control records. In this review, consideration
should be paid to the following: (1) a check on monitoring records
of the validated sterilization cycle applicable to the product; (2) ste-
rility test history relating to the particular product for both finished
and in-process samples, as well as sterilization records of support-
ing equipment, containers/closures, and sterile components, if any;
and (3) environmental control data, including those obtained from

media fills, exposure plates, filtering records, any sanitization re-
cords and microbial monitoring records of operators, gowns,
gloves, and garbing practices.
Failing any lead from the above review, the current microbial

profile of the product should be checked against the known histor-
ical profile for possible change. Records should be checked con-
comitantly for any changes in source of product components
and/or in-processing procedures that might be contributory. De-
pending on the findings, and in extreme cases, consideration may
have to be given to revalidation of the total manufacturing process.
For the Second Stage, it is not possible to specify a particular num-
ber of specimens to be taken for testing. It is usual to select double
the number specified for the First Stage under Sterility Tests h71i,
or other reasonable number. The minimum volumes tested from
each specimen, the media, and the incubation periods are the same
as those indicated for the First Stage.
If no microbial growth is found in the Second Stage, and the

documented review of appropriate records and the indicated pro-
duct investigation does not support the possibility of intrinsic con-
tamination, the lot may meet the requirements of a test for sterility.
If growth is found, the lot fails to meet the requirements of the test.
As was indicated for the First Stage test, the Second Stage test may
similarly be invalidated with appropriate evidence, and, if so done,
repeated as a Second Stage test.

&Given the low probability of detecting nonsterile units in a

sterility test, repeat sterility testing is not recommended. Re-

peat testing should only be undertaken when a laboratory

investigation supplies evidence that the test was invalid dur-

ing test sample integrity, media or diluents contamination,

or gross loss of environmental controls in the sterility testing

area.

If microbial growth is found, a complete review of all ap-

plicable production and control records should be initiated

and documented. In this review consideration should be

paid to the following: (1) a check on monitoring records

of the validated sterilization cycle applicable to the product;

(2) sterility test history relating to the particular product for

both finished and in-process samples, as well as sterilization

records of supporting equipment, containers–closures, and

sterile components, if any; (3) environmental control data,

including those obtained from media fills, exposure plates,

filtering records, any sanitization records and microbial

monitoring records of operators, gowns, gloves, and garbing

practices.&2S (USP28)
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BRIEFING

h1216i Tablet Friability, USP 27 page 2621 and page 891 of
PF 28(3) [May–June 2002]. The United States Pharmacopeia is
the coordinating pharmacopeia for the international harmonization
of the specifications provided in this general information chapter.
The Stage 5B Consensus harmonization draft for this chapter has
been signed off by the Pharmacopeial Discussion Group members.
The regional ADOPTION STAGE 6A text presented herein is be-
ing published in the In-Process Revision section in this issue of PF
for information only, not for public comment. This text is sched-
uled for publication in the Second Supplement to USP 28–NF 23,
with a scheduled implementation date of 1 August 2005.
Major differences between the current text and that of the Stage

4 Official Inquiry harmonization draft, as published in the PF 28(3)
reference previously cited, are listed below.
(1) Paragraph 4—The maximum weight loss percentage value is

revised to reflect the intended upper limit restriction of 1.04%. The
text is also revised to clarify that, when it is necessary to perform
the test two additional times, the mean weight loss from the three
samples tested is taken as the test result. Deletion of the last sen-
tence is proposed because it is not considered necessary to distin-
guish ‘‘new formulations’’ from others.
(2) Paragraph 6—Deletion of the text regarding special packag-

ing for effervescent tablets and chewable tablets is proposed be-
cause this packaging statement is considered to be irrelevant to
the current context. The proposed deletion of the text specifying
a relative humidity less than 40% for testing of hygroscopic tablets
is intended to allow for the use of any appropriate relative humidity
based on the individual dosage form under test. Effervescent tab-
lets, for example, may require a relative humidity of 20% rather
than simply ‘‘less than 40%.’’
(3) Paragraph 7—The revised text is intended to broaden the

types of apparatuses permitted for use in this test.

(PDF: W.L. Paul) RTS—41362-1

Change to read:

h1216i TABLET FRIABILITY

This chapter provides guidelines for the friability determination
of compressed, uncoated tablets. The test procedure presented in
this chapter is generally applicable to most compressed tablets.
Measurement of tablet friability supplements other physical
strength measurements, such as tablet crushing strength.
Use a drum,* with an internal diameter between 283 and 291 mm

and a depth between 36 and 40 mm, of transparent synthetic poly-
mer with polished internal surfaces, and not subject to static build-
up (see figure for a typical apparatus). One side of the drum is re-
movable. The tablets are tumbled at each turn of the drum by a
curved projection with an inside radius between 75.5 and 85.5
mm that extends from the middle of the drum to the outer wall.
The drum is attached to the horizontal axis of a device that rotates
at 25 +1 rpm. Thus, at each turn the tablets roll or slide and fall
onto the drum wall or onto each other.

Tablet Friability Apparatus

For tablets with a unit mass equal to or less than 650 mg, take a
sample of whole tablets corresponding to 6.5 g. For tablets with a
unit mass of more than 650 mg, take a sample of 10 whole tablets.
The tablets should be carefully dedusted prior to testing. Ac-
curately weigh the tablet sample, and place the tablets in the drum.
Rotate the drum 100 times, and remove the tablets. Remove any
loose dust from the tablets as before, and accurately weigh.

Generally, the test is run once. If obviously cracked, cleaved, or
broken tablets are present in the tablet sample after tumbling, the
sample fails the test. If the results are doubtful or if the weight loss
is greater than the targeted value, the test should be repeated twice
and the mean of the three tests determined. A maximum

&mean&2S (USP28)

weight loss

&from the three samples&2S (USP28)

of not more than 1% of the weight of the tablets being tested

&1.0%&2S (USP28)

is considered acceptable for most products. In the case of new for-
mulations, an initial weight loss of 0.8% would be permitted until
sufficient packaging data are obtained to extend the limit to a tar-
geted value of 1%.

&

&2S (USP28)

If tablet size or shape causes irregular tumbling, adjust the drum
base so that the base forms an angle of about 108with the bench top
and the tablets no longer bind together when lying next to each
other, which prevents them from falling freely.

Effervescent tablets and chewable tablets may have different
specifications as far as friability is concerned. , and these tablets
normally require special packaging.

&

&2S (USP28)

In the case of hygroscopic tablets, a

&an appropriate&2S (USP28)

humidity-controlled environment (relative hunidity less than 40%)

&

&2S (USP28)

is required for testing.
A drum with dual scooping supports for the running of two sam-

ples at one time is also permitted.
* The apparatus meeting these specifications is available from laboratory
supply houses such as VanKel Technology Group, 13000 Weston Parkway,
Cary, NC 27513, or from Erweka Instruments, Inc., 56 Quirk Road, Mil-
ford, CT 06460.
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&Drums with dual scooping projections, or an apparatus

with more than one drum, for the running of multiple sam-

ples at one time, are also permitted.&2S (USP28)

BRIEFING

h1222i Terminally Sterilized Pharmaceutical Products—
Parametric Release, page 3144 of the First Supplement. It is pro-
posed to clarify the use of the sterility asurance level (SAL) with
aseptic processing. It is also proposed to revise the discussion of
the number of spores required for the evaluation of a sterilization
process and to change the exponent referring to SAL in the section
Radiation Sterilization from positive to negative. In addition, a
number of editorial changes are also proposed.

(AMB: D. Porter) RTS—41618-1

Change to read:

INTRODUCTION

Parametric release is defined as the release of terminally ster-
ilized batches or lots of sterile products based upon the compliance
with the defined critical parameters of sterilization without having
to perform the requirements under Sterility Tests h71i. Parametric
release is a possibility when the mode of sterilization is very well
understood, the physical parameters of processing are well defined,
predictable, and measurable, and the lethality of the cycle has been
microbiologically validated through the use of appropriate biolog-
ical indicators or, in the case of ionizing radiation, the appropriate
microbiological and dosimetric tests. The use of parametric release
for sterilization processes requires prior FDA approval. It should
be expected that the regulatory agencies evaluating submissions
including the use of parametric product release would insist upon
a well supported scientific rationale for the sterilization process and
well documented validation data. The agencies would need assur-
ance that any marketed sample of product will be sterile and would
pass the requirements for sterility as found in the general chapter
Sterility Tests h71i.
It is important to consider the limitations of the Sterility

Testsh71i in the evaluation of terminally sterilized products. The
sterility test described in general chapter h71i is limited in its sen-
sitivity and is statistically ill-suited to the evaluation of terminally
sterilized products given the exceedingly low probability of con-
taminated units. Therefore, once a sterilization process is fully
validated and operates consistently, a combination of physical ster-
ilization data such as accumulated lethality or dosimetry in combi-
nation with other methods, such as biological indicators or
physicochemical integrators, can provide more accurate informa-
tion than the sterility test regarding the release of terminally ster-
ilized product to the marketplace.
There are four modes of sterilization that theoretically and prac-

tically could qualify for parametric release: moist heat, dry heat,
ethylene oxide, and ionizing radiation sterilization. This informa-
tion chapter first will cover the general issues related to parametric

release, regardless of the modes of sterilization, and then discuss
some specific modes of sterilization. The chapter will not address
the parametric release of terminally sterilized medical devices.
Terminally sterilized products represent the lowest risk category

of sterile pharmaceutical products. Unlike products aseptically
manufactured in a microbiologically controlled environment, ter-
minally sterilized products are treated in a microbially lethal pro-
cess. The processes used to render terminally sterilized products
free of microbial contamination are known to provide a greater de-
gree of sterilization assurance than products produced only by a-
septic processing.

&subjected to a sterilization process the microbiological le-

thality of which can be quantified. Because aseptic proces-

sing relies on exclusion of microbiological contamination

and is not based upon lethality imparted on the product in

its sealed container, it is not possible to establish a quantita-

tive estimate of the sterility assurance level, or SAL. Al-

though the term SAL is often used to describe the process

capability of aseptic processes, it is important to note that in

the case of aseptic processing, SAL can only be estimated

from media fill contamination rates or other forms of risk

assessment. In the case of terminal sterilization, it is possible

to calculate a minimum SAL or Probability of Nonsterility

(PNS) quite accurately. Therefore, the term SAL has differ-

ent contextual meanings when used to describe aseptic rath-

er than terminal processes and it is important that this

difference is fully understood by scientists and engineers

working in the field of sterile product manufacturing and

control. The terms PNS and SAL are often used inter-

changeeably.&2S (USP28)

Terminally sterilized products must have a probability of non-
sterility (PNS) of not more than one in a million units produced.
This is often stated as a PNS

&or SAL&2S (USP28)

of 10–6, or the probability of product bioburden surviving the ster-
ilization process in any single unit of product is less than one in one
million. The proof that a terminally sterilized product complies
with the 10–6 PNS can be accomplished by several different steril-
ization cycle development approaches. The proper application of
these methods requires extensive scientific knowledge regarding
the sterilization method selected for use with a specific product.
The general methods used for

&strategies used to validate a&2S (USP28)

terminal sterilization process development fall into three cate-
gories:
1. Bioburden-based process.
2. Biological indicator/bioburden combined process.
3. Overkill process.
The bioburden-based process is not frequently used, and
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&

&2S (USP28)

requires extensive knowledge of product bioburden. It should be
noted that several radiation dose-setting procedures involve estab-
lishing radiation processes on the basis of bioburden count and ra-
diation resistance. This method requires that at least a 10–6 PNS be
attained for bioburden by the sterilization process. This means that
if the product bioburden action level is 10 microorganisms or one
logarithm, at least seven logarithms of bioburden must be inactivat-
ed to assure a 10–6 PNS. The bioburden-based method requires the
user to develop suitable critical control points within the process to
control the bioburden titer. Products that readily permit bioburden
survival require more controlled manufacturing environments and
more precise in-process control. This process is better suited for
cycle development for clean or ultra-clean products containing
fewer than 10 microbes per unit

&a consistently low level of colony forming units (CFU) per

product unit&2S (USP28)

with a low frequency of spore-forming microorganisms. Also, this
process may be necessary to permit terminal sterilization of a pro-
duct that may potentially lose key qualities or attributes as a result
of a more rigorous sterilization process.
Certain bioburden processes may include products that may be

inherently antimicrobial or that can withstand more lethal steriliza-
tion processes. Products in this category will require correspond-
ingly less rigorous control of the manufacturing process and less
restrictive in-process control points. The microbiologist may find
that formal hazard analysis procedures, such as Hazard Analysis
Critical Control Point (HACCP), are useful in establishing appro-
priate manufacturing control conditions and in-process control par-
ameters.
The biological indicator/bioburden combined process is gener-

ally used when the manufacturer desires a sterilization process that
demonstrates the inactivation of high numbers of biological indi-
cator microorganisms known to be resistant to the process. While
the manufacturer may have preferred utilizing an overkill process,
potential loss of some product attributes may occur in an overkill
process thereby necessitating the use of a biological indicator/bio-
burden combined process. This process requires knowledge of the
bioburden load on and in the product, and a database relative to the
sterilization resistance of the bioburden. The relative resistance of
the selected biological indicator to that of the bioburden must be
established on or in the product. Frequently, biological indicator
counts of approximately 106 spores per indicator are used in the
development of such processes. Fractional exposure cycles are
generally conducted to determine the relative sterilization resis-
tance (or D value) between product inoculated with the biological
indicator microorganism(s) and frequently encountered bioburden.
This process is frequently used for sterilization cycle development
by manufacturers of terminally sterilized parenteral products and
for ethylene oxide sterilization of medical devices.
The overkill process is frequently used when the article being

sterilized is completely inert to the sterilizing agent and steriliza-
tion cycle conditions without any concern for loss of product attri-
butes or quality. When using this process, some bioburden
knowledge should be available especially

&to ensure that the materials are not adulterated before ster-

ilization. These data may include&2S (USP28)

product bioburden count data and knowledge concerning the prev-
alence of spore formers. The database for this process need not be
as extensive as bioburden data required for the bioburden process
or the biological indicator/bioburden process. Generally, process
resistant biological indicators containing approximately 106 spores
are used to establish the endpoint of the sterilization process. This
process is then doubled to provide a 1012 SAL for the biological
indicator. The premise is that this process will exceed the require-
ments necessary to inactivate bioburden to a 10–6 PNS. This pro-

cess is frequently used to sterilize certain fabricated metal
components, tools, and equipment sterilized prior to use in an asep-
tic processing area.

&However, a spore population of N0 can be chosen to pro-

vide an appropriate challenge to evaluate the process. Over-

kill is generally defined as a process that would produce a

minimum of F0 of 12 minutes (see Critical Operating Par-

ameters below) and is demonstrated biologically based up-

on the spore log reduction of calibrated biological

indicators.&2S (USP28)

Change to read:

GENERAL REVIEW

Validation of Sterilization Process

Parametric release first requires that the chosen sterilization pro-
cess be designed and validated to achieve a 10–6 PNS relative to the
inactivation of bioburden. Validation of most sterilization proces-
ses includes the validation of physical parameters of the process
and of its microbiological effectiveness through the use of biolog-
ical indicators. The use of biological indicators for establishing or
periodically validating gamma radiation sterilization processes is
not required. Widely recognized biological indicator organisms
are used in the validation of moist heat process

&processes&2S (USP28)

because they provide a means of comparing physically measured
lethality data with biological lethality. There should be a reason-
able correlation between physically measured lethality data (F0)1

and biological lethality as determined by the evaluation of the pro-
cess with biological indicators.

Because the predictability of effectiveness of bioburden based
terminal sterilization is associated with the number and resistance
of microorganisms on or in a product, one of the components of
parametric release is an active sterilization microbiology control
program to monitor the count and sterilization resistance of product
bioburden.

&The predictable effectiveness of bioburden-based terminal

sterilization is based on the number and resistance of micro-

organisms on or in a product. For this reason, one compo-

nent of parametric release is an active microbiology control

program to monitor the count and sterilization resistance of

product bioburden.&2S (USP28)

Bioburden control and enumeration is of far less significance when
the overkill process design is used. In many cases, overkill proces-
ses do not require extensive ongoing assessment of bioburden and
require less in-process control of the manufacturing environment.

1 F
0
is defined as the calculated equivalent microbial lethality at 121.18

when using a biological indicator microorganism with a D value of 1.0 mi-
nute and a Z value of 10.08 in the product being sterilized.
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Sterilization Microbiology Control Program

The purpose of this control program is to ensure that the micro-
biological status of the product, prior to being terminally sterilized,
has not significantly deviated from the established microbiological
control level used for validation of the sterilization process. The
microbiology control program includes the monitoring of the bio-
burden on or in the product and the monitoring of the microbiolog-
ical status of any necessary containers, closures, or packaging
materials. Also included is a program to evaluate the microbiolog-
ical status of the environment where the product is processed. The
control program is particularly important in cases where the termi-
nal sterilization is not based on overkill, but rather on the biobur-
den or combined bioburden/biological indicator cycle
development approach. In many cases, bioburden control and man-
ufacturing environmental monitoring will not be required for over-
kill process designs, where the F0 of the process is at least 12
minutes. In other cases, even when overkill processes are em-
ployed, some limited monitoring will be needed. Monitoring of
overkill processes for bioburden is generally required only in cases
where the product is supportive of microbial growth, and, there-
fore, biological amplification of any bioburden is likely. Of partic-
ular concern in this case is the potential for the product to be
contaminated with microbial toxins or to be degraded by microor-
ganisms.
The frequency of monitoring will depend on the variations of

bioburden from potential sources. The number of microorganisms,
their identification, as well as their resistance to the specified ster-
ilization mode should be considered when parametric release of
terminally sterilized product is established. Resistance to a speci-
fied sterilization mode by different species can influence steriliza-
tion effectiveness and the determination of sterilization process
conditions when using the bioburden or combined bioburden/bio-
logical indicator method of cycle development. In the bioburden
approach to process development, indicator organisms more resis-
tant than typical bioburden may be used, although extreme differ-
entials in resistance are not required. Information on the
performance of biological indicators may be found in the general
chapter Biological Indicators—Resistance Performance Tests
h55i.

Change Control System

Changes introduced to the sterilization processing equipment
could result in a significant departure of the initially validated para-
metric release process. It is, therefore, essential that a change con-
trol system be instituted. A change control system is a formal
system with appropriate standard operating procedures, which
would include approval of changes in the sterilization processing
equipment. This system would assess all the changes in relation to
the critical parameters included in parametric release. The change
control system also includes technical and management review and
‘‘go-no go’’ hurdles. If a change would significantly affect any crit-
ical parameter, each parameter would have to be revalidated in
terms of sterility assurance of the pharmaceutical product to a min-
imum 10–6 PNS. Appropriate regulatory notification would also be
part of the revalidation process.

Release Procedures

A quality assurance program should be established that de-
scribes in detail the batch or lot release steps for parametric release
of sterilized products and the required documentation. Although
the assessment of the sterility assurance of products is primarily
based on measurement of physical process parameters, a number
of areas should be reviewed, documented, and approved for the
parametric release of these products. These areas can include the
following: a review of batch records; a review of the ongoing mi-

crobiological environmental control program results; a review of
any process physicochemical or bioburden indicators or integra-
tors; a review of the maintenance status of processing equipment,
change orders, and deviation control records; product bioburden
data and any revalidation data; and the status of equipment calibra-
tion.

&These areas may include the following: a review of batch

records; a review of the ongoing microbiological environ-

mental control program results and presterilization biobur-

den; and a review of records of thermographic data and

results of indicators that may have been used to demonstrate

process control. It is also important to ensure that the steril-

izer is current relative to calibration, maintenance, and

revalidation.&2S (USP28)

The implementation and practice of parametric release is not an
intermittent program. Once such a program is implemented, release
of the sterilized product is made in accordance with the require-
ments of the regulatory approved program. Product release by oth-
er means is not acceptable if the predefined critical operational
parameters are not achieved.

Change to read:

MODES OF STERILIZATION

Moist Heat Sterilization

Moist heat sterilization of pharmaceutical products includes sev-
eral types of sterilizing environments and sterilizing media. Satu-
rated steam, hot water spray, and submerged hot water processes
are all considered as moist heat sterilizing environments. Different
processes may be used to sterilize products by moist heat, and they
include batch-type sterilizers and continuous-type sterilizers.

CRITICAL OPERATING PARAMETERS

A defined list of key process parameters and their respective op-
erating limits are defined and established in the sterilization process
specifications. Critical operating parameters are those that are ab-
solutely essential to ensure product sterilization to a 10–6 PNS. Ex-
amples of critical operating parameters may include, but are not
limited to, minimum and maximum limits for process peak dwell
temperature, average peak dwell temperature, and the results of the
batch or lot release test that satisfies the requirements of CFR, Part
211. F0 is not listed as a critical parameter because a specific F0

range can be achieved by variable temperature and time relation-
ships. The target F0 range, however, could be listed as a secondary
(noncritical) parameter provided the specific time at temperature
range was specified to achieve the target F0 range. Other measured
parameters may be considered secondary (or noncritical) parame-
ters and may include maximum and minimum time to peak dwell,
chamber pressure, and if applicable, chamber water level, steriliz-
ing water time above defined temperature limits, and recirculating
water pump pressure differential.
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Ethylene Oxide Sterilization

The application of parametric release of pharmaceutical prod-
ucts sterilized by ethylene oxide is more difficult than parametric
release of products sterilized by moist heat processes. Sterilization
by ethylene oxide (ETO) has more critical parameters than moist
heat sterilization that are interrelated and that determine whether, at
a minimum, a 10–6 PNS is obtained when these parameters are
within the specified limits of a validated cycle.

CRITICAL OPERATING PARAMETERS

These critical parameters include the following: temperature, a-
mount of relative humidity present, ethylene oxide concentration,
overall exposure time, product and load density, and gas perme-
ability factors.

&Critical parameters may include the following: tempera-

ture, amount of relative humidity present, ethylene oxide

concentration, overall exposure time, product and load den-

sity, and gas permeability factors.&2S (USP28)

Parametric release of pharmaceutical products can be achieved if
an automated measurement system for the critical parameters is
employed and sterilization loads are closely defined and validated
relative to product types, densities, packaging materials, and over-
all load configurations. An example of the measurement of critical
factors that may be considered for parametric release would be the
use of calibrated ETO pressure recordings to provide an estimate of
ETO concentration during the process hold time or the use of direct
measurement of ETO concentration by IR or gas chromatography.
Because of variances that might occur in the key parameters during
sterilization, parametric release is not widely used for products
sterilized by ETO.
However, to ensure parametric release, in addition to the attain-

ment of critical parameters of the ethylene oxide sterilization pro-
cess, biological indicators (and their sterility testing after
sterilization processing) or the use of physicochemical integrators
for the ethylene oxide sterilization can be used in each sterilized
load.

Radiation Sterilization

Two radiation sterilizing processes have been used: gamma and
electron beam sterilization (i.e., ionizing radiation). Some pharma-
ceutical products, either in bulk or in their finished formats, have
been sterilized by radiation. In discussing the critical parameters of
radiation sterilization necessary for parametric release, it is custom-
ary to refer to parametric release as dosimetric release. Dosimetric
release is provided by the use of a chemical dosimeter that mea-
sures the delivery of a minimum specified radiation dosage, which
has been shown to provide sterilization of the product to a mini-
mum 10–6 PNS.
The use of a dosimeter in ionizing radiation sterilization mea-

sures delivery of a minimum absorbed radiation dose to a pre-es-
tablished low dose zone in the irradiated product carrier. This will
require mapping of the profile of absorbed ionizing radiation across
the density ranges processed in the product carrier. The lowest
specified radiation dosage for the process is correlated to predict-
able bioburden reduction levels by any one of the three document-
ed methods.2 An alternative method may be considered whereby
extensive product bioburden count and radiation resistance data
are available. Dose verification studies would be conducted to en-

sure that the worst case bioburden load, relative to resistance and
numbers, can be inactivated at the lowest dose zone in the carrier
system to provide at least a 106

&10–6
&2S (USP28)

SAL. This method would of course require an ongoing program of
bioburden assessment. The target for the radiation cycle is a min-
imum 10–6 PNS relative to the product bioburden. Because the ra-
diation cycle is calculated on the basis of the bioburden, dosimetric
release should include a batch evaluation of the bioburden number
and of its radiation resistance.

Dosimetric release of a radiation-sterilized product depends on
the delivery of at least a minimum dosage; thus, the critical oper-
ational parameters that govern the delivery of that dosage must be
within specified limits. These operational critical parameters may
include the following: a stacking configuration within the radiation
carrier, bulk density of the product, speed of the conveyor or carrier
system, distance to the radiation source, duration of product expo-
sure, and appropriate defined adjustments for a decaying radiation
source. Demonstration of consistency in the absorbed radiation
dosage at areas of minimum and maximum zones of radiation ab-
sorption within the fully loaded carriers on a batch-to-batch basis is
a necessary condition for dosimetric release of radiation-sterilized
pharmaceutical products.

Change to read:

SUMMARY

The conversion to parametric release in lieu of product sterility
testing as described in general chapter Sterility Tests h71i requires
prior FDA approval. Parametric release is advantageous for termi-
nally sterilized products. The extensiveness of data required to es-
tablish parametric release,

&compared to the general chapter h71i procedures, which

lack sensitivity to very low levels of microbial contamina-

tion,&2S (USP28)

can result in a more accurate and reliable assessment of the proba-
bility of nonsterility of product lots. than the procedures as defined
in chapter h71i because these lack sensitivity to very low levels of
microbial contamination.

&

&2S (USP28)

BRIEFING

h1231i Water for Pharmaceutical Purposes, USP 27 page
2628 and page 1641 of PF 29(5) [Sept.–Oct. 2003]. The Pharma-
ceutical Waters Expert Committee received numerous letters com-
menting on the proposed revision of this general information
chapter, which is indicative of the importance placed on the infor-
mation in this chapter by users of pharmaceutical waters. The Ex-
pert Committee met on March 4, 2004 to address all of these
concerns and have revised many parts of the chapter. The Expert
Committee believes that this revised document covers most aspects
of pharmaceutical waters. With further enhancements, the Expert
Committee believes that this chapter could serve as a guidance
document for regulatory purposes, but recommended that this con-
cept be re-evaluated during the next Convention cycle (2005–

2 ANSI/AAMI/ISO 11137-1996, Sterilization of Health Care Products—
Requirements for Validation and Routine Control—Radiation Sterilization,
July 11, 1994.
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2010) when a new Expert Committee will be on board. Please di-
rect comments to Frank Barletta, liaison to the Pharmaceutical
Waters Expert Committee.

(PW: F. Barletta) RTS—41393-1

Change to read:

h1231i WATER FOR
PHARMACEUTICAL PURPOSES

Water is the most widely used substance, raw material, or ingre-
dient in the production, processing, and formulation of compendial
articles. Control of the microbiological quality of these waters is
important because proliferation of microorganisms ubiquitous to
water may occur during the purification, storage, and distribution
of this substance. If water is used in the final product, these micro-
organisms or their metabolic products may eventually cause ad-
verse consequences.
Water that is used in the early stages of the production of drug

substances and that is the source or feed water for the preparation
of the various types of purified waters must meet the requirements
of the National Primary Drinking Water Regulations (NPDWR)
(40 CFR 141) issued by the Environmental Protection Agency
(EPA). Comparable regulations for drinking water of the European
Union or Japan are acceptable. These requirements ensure the ab-
sence of coliforms, which, if determined to be of fecal origin, may
portend or indicate the presence of other microorganisms of fecal
origin, including viruses that may be pathogenic for humans. On
the other hand, meeting these National DrinkingWater Regulations
would not rule out the presence of other microorganisms, which,
while not considered a major public health concern, could, if pres-
ent, constitute a hazard or be considered undesirable in a drug sub-
stance or formulated product. For this reason, there are many dif-
ferent grades of pharmaceutical waters.

TYPES OF WATER

Drinking Water—Drinking Water is not covered by a compen-
dial monograph but must comply with the quality attributes of the
EPA NPDWR or comparable regulations of the European Union or
Japan. It may be derived from a variety of sources including a pub-
lic water utility, a private water supply (e.g., a well), or a combi-
nation of more than one of these sources. Drinking Water may be
used in the early stages of chemical synthesis and in the early stag-
es of the cleaning of pharmaceutical manufacturing equipment. It is
the prescribed source feed water for the production of pharmaceu-
tical waters. As seasonal variations in the quality attributes of the
drinking water supply can occur, processing steps in the production
of pharmaceutical waters must be designed for this characteristic.

Purified Water—Purified Water (see USP monograph) is used
as an excipient in the production of official preparations; in phar-
maceutical applications, such as cleaning of certain equipment; and
in the preparation of some bulk pharmaceutical chemicals. Purified
Water must meet the requirements for ionic and organic chemical
purity and must be protected from microbial proliferation. It is pre-
pared using Drinking Water as a feed water and is purified using
unit operations that include deionization, distillation, ion-ex-
change, reverse osmosis, filtration, or other suitable procedures.
Purified Water systems must be validated.

Purified Water systems that produce, store, and circulate water
under ambient conditions are susceptible to the establishment of
tenacious biofilms of microorganisms, which can be the source
of undesirable levels of viable microorganisms or endotoxins in
the effluent water. These systems require frequent sanitization
and microbiological monitoring to ensure water of appropriate mi-
crobiological quality at the points of use.

Sterile Purified Water—Sterile Purified Water [USP mono-
graph to come] is Purified Water that is packaged and rendered
sterile. It is used in the preparation of nonparenteral compendial
dosage forms where a sterile form of Purified Water is required.

Water for Injection—Water for Injection (seeUSPmonograph)
is an excipient in the production of injections and for use in phar-
maceutical applications, such as cleaning of certain equipment, and
in the preparation of some bulk pharmaceutical chemicals. The
source or feed water for this article is Drinking Water, which
may have been preliminarily purified but which is finally subjected
to distillation or reverse osmosis. It must meet all of the chemical
requirements for Purified Water and in addition the requirements
under Bacterial Endotoxins Test h85i. It also must be protected
from microbial contamination. The system used to produce, store,
and distribute Water for Injection must be designed to prevent mi-
crobial contamination and the formation of microbial endotoxins,
and it must be validated.

Sterile Water for Injection—Sterile Water for Injection (see
USP monograph) is Water for Injection that is packaged and ren-
dered sterile. Sterile Water for Injection is intended for extempora-
neous prescription compounding and is distributed in sterile units.
It is used as a diluent for parenteral products. It is packaged in sin-
gle-dose containers not larger than 1 liter in size.

Bacteriostatic Water for Injection—Bacteriostatic Water for
Injection (see USP monograph) is sterile Water for Injection to
which has been added one or more suitable antimicrobial preserva-
tives. It is intended to be used as a diluent in the preparation of
parenteral products. It may be packaged in single-dose or multi-
ple-dose containers not larger than 30 mL.

Sterile Water for Irrigation—Sterile Water for Irrigation (see
USP monograph) is Water for Injection, packaged in single-dose
containers of larger than 1 liter in size, that is intended to be deliv-
ered rapidly and is rendered sterile. It need not meet the require-
ment under small-volume injections in the chapter Particulate
Matter h788i.
Sterile Water for Inhalation—Sterile Water for Inhalation (see

USP monograph) is Water for Injection that is packaged and ren-
dered sterile and is intended for use in inhalators and in the prep-
aration of inhalation solutions.

VALIDATION AND QUALIFICATION OF
WATER PURIFICATION, STORAGE, AND

DISTRIBUTION SYSTEMS

Establishing the dependability of pharmaceutical water purifica-
tion, storage, and distribution systems requires an appropriate pe-
riod of monitoring and observation. Ordinarily, few problems are
encountered in maintaining the chemical purity of Purified Water
and Water for Injection. However, it is more difficult to meet es-
tablished microbiological quality criteria consistently. A typical
program involves intensive daily sampling and testing of major
process points for at least one month after operational criteria have
been established for each sampling point.
Validation is the procedure whereby substantiation to a high lev-

el of assurance that a specific process will consistently produce a
product conforming to an established set of quality attributes is ac-
quired and documented. The validation defines the critical process
parameters and their operating ranges. A validation program qual-
ifies the design, installation, operation, and performance of equip-
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ment. It begins when the system is defined and moves through sev-
eral stages: qualification of the installation (IQ), operational qual-
ification (OQ), and performance qualification (PQ). A graphical

representation of a typical water system validation life cycle is
shown in Figure 1. A validation plan for a water system typically
includes the following steps:

(1) Establishing standards for quality attributes and operating
parameters.

Fig. 1. Water system validation life cycle.

(2) Defining systems and subsystems suitable to produce the
desired quality attributes from the available source water.
(3) Selecting equipment, controls, and monitoring technolo-
gies.
(4) Developing an IQ stage consisting of instrument calibra-
tions, inspections to verify that the drawings accurately depict
the as-built configuration of the water system and, where nec-
essary, special tests to verify that the installation meets the de-
sign requirements.
(5) Developing an OQ stage consisting of tests and inspec-
tions to verify that the equipment, system alerts, and controls
are operating reliably and that appropriate Alert and Action
Levels are established. This phase of qualification may over-
lap with aspects of the next step.

(6) Developing a prospective PQ stage to confirm the appro-
priateness of critical process parameter operating ranges. A
concurrent or retrospective PQ is performed to demonstrate
system reproducibility over an appropriate time period. Dur-
ing this phase of validation, Alert and Action Levels for key
quality attributes and operating parameters are verified.
(7) Supplementing a validation maintenance program (also
called continuous validation life cycle) that includes a mech-
anism to control changes to the water system and establishes
and carries out scheduled preventive maintenance including
recalibration of instruments. In addition, validation mainte-
nance includes a monitoring program for critical process pa-
rameters and a corrective action program.
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(8) Instituting a schedule for periodic review of the system
performance and requalification.
(9) Completing protocols and documenting Steps 1–8.

PHARMACEUTICALWATER SYSTEMS

The quality attributes of water for a particular application are
dictated by the requirements of its usage. Sequential processing
steps that are used for treating water for different pharmaceutical

purposes are shown in Figure 2. A typical evaluation process to
select an appropriate water quality for a particular pharmaceutical
purpose is shown in the decision tree in Figure 3. These diagrams
may be used to assist in defining requirements for specific water
uses and in the selection of unit operations.

Fig. 2 Water for pharmaceutical purposes.
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Fig. 3. Selection of water for pharmaceutical purposes.

PURIFIED WATER AND WATER FOR
INJECTION SYSTEMS

The design, installation, and operation of systems to produce
Purified Water andWater for Injection include similar components,
control techniques, and procedures. The quality attributes of both
waters differ only in the presence of a bacterial endotoxin require-
ment forWater for Injection and in their methods of preparation, at
least at the last stage of preparation. The similarities in the quality
attributes provide considerable common ground in the design of
water systems to meet either requirement. The critical difference
is the degree of control of the system and the final purification steps
needed to ensure bacterial and bacterial endotoxin removal.
Production of pharmaceutical water employs sequential unit op-

erations (processing steps) that address specific water quality attri-
butes and protect the operation of subsequent treatment steps. The

final unit operations used to produceWater for Injection have been
limited to distillation and reverse osmosis. Distillation has a long
history of reliable performance and can be validated as a unit op-
eration for the production of Water for Injection. Other technolo-
gies such as ultrafiltration may be suitable in the production of
Water for Injection, but at this time experience with this process
is not widespread.

The validation plan should be designed to establish the suitabil-
ity of the system and to provide a thorough understanding of the
purification mechanism, range of operating conditions, required
pretreatment, and the most likely mode of failure. It is also neces-
sary to demonstrate the effectiveness of the monitoring scheme and
to establish the requirements for validation maintenance.
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Trials conducted in a pilot installation can be valuable in defin-
ing the operating parameters and the expected water quality and in
identifying failure modes. However, qualification of the specific
unit operation can only be performed as part of the validation of
the installed operational system.
The selection of specific unit operations and design characteris-

tics for a water system should take into consideration the quality of
the feed water, the technology chosen for subsequent processing
steps, the extent and complexity of the water distribution system,
and the appropriate compendial requirements. For example, in the
design of a system for Water for Injection, the final process (distil-
lation or reverse osmosis) must have effective bacterial endotoxin
reduction capability and must be validated.
The following is a brief description of selected unit operations

and the operation and validation concerns associated with them.
This review is not comprehensive in that not all unit operations
are discussed, nor are all potential problems addressed. The pur-
pose is to highlight issues that focus on the design, installation, op-
eration, maintenance, and monitoring parameters that facilitate
water system validation.

Filtration technology plays an important role in water systems,
and filtration units are available in a wide range of designs and for
various applications. Removal efficiencies differ significantly from
coarse filters, such as granular anthracite, quartz, or sand for larger
water systems and depth cartridges for smaller water systems, to
membrane filters for very small particle control. Unit and system
configurations vary widely in type of filtering media and location
in the process. (Use of membrane filters is discussed in a later para-
graph.)
Granular or cartridge filters are used for prefiltration. They re-

move solid contaminants from the water supply and protect down-
stream system components from contamination that can inhibit
equipment performance and shorten their effective life. Design
and operational issues that may impact performance of depth filters
include channeling of the filtering media, blockage from silt, mi-
crobial growth, and filtering-media loss. Control measures include
pressure and flow monitoring, backwashing, sanitizing, and replac-
ing filtering media. An important design concern is sizing of the
filter to prevent channeling or media loss resulting from inappro-
priate water flow rates.

Activated carbon beds adsorb low-molecular-weight organic
material and oxidizing additives, such as chlorine compounds,
and remove them from the water. They are used to achieve certain
quality attributes and to protect against reaction with downstream
stainless steel surfaces, resins, and membranes. The chief operating
concerns regarding activated carbon beds include the propensity to
support bacteria growth, the potential for hydraulic channeling, the
inability to be regenerated in situ, and the shedding of bacteria, en-
dotoxins, organic chemicals, and fine carbon particles. Control
measures include appropriate high water flow rates, sanitization
with hot water or steam, backwashing, testing for adsorption cap-
acity, and frequent replacement of the carbon bed. Alternative tech-
nologies such as chemical additives and regenerable organic scav-
enging devices can be used in place of activated carbon beds.

Chemical additives are used in water systems to control micro-
organisms by use of chlorine compounds and ozone, to enhance the
removal of suspended solids by use of flocculating agents, to re-
move chlorine compounds, to adjust pH, and to remove carbonate
compounds. Subsequent processing steps are required to remove
the added chemicals. Control of additives and subsequent monitor-
ing to ensure removal of additives and of any of their reaction prod-
ucts should be designed into the system and included in the
monitoring program.

Organic scavenging devices use macroreticular anion-ex-
change resins capable of removing organic material and endotox-
ins from the water. They can be regenerated with appropriate
biocidal caustic solutions. Operating concerns are associated with
scavenging capacity and shedding of resin fragments. Control mea-
sures include testing of effluent, monitoring performance, and us-
ing downstream filters to remove resin fines.

Water softeners remove cations such as calcium and magnesi-
um that interfere with the performance of downstream processing
equipment such as reverse osmosis membranes, deionization col-
umns, and distillation units. Water softener resin beds are regener-
ated with sodium chloride solution (brine). Concerns include
microorganism proliferation, channeling due to inappropriate wa-
ter flow rates, organic fouling of resin, fracture of the resin beads,
and contamination from the brine solution used for regeneration.
Control measures include recirculation of water during periods
of low water use, periodic sanitization of the resin and brine sys-
tem, use of microbial control devices (e.g., UV and chlorine), ap-
propriate regeneration frequency, effluent monitoring (hardness),
and downstream filtration to remove resin fines.

Deionization (DI), electrodeionization (EDI) and Electrodial-
ysis (EDR) are effective methods of improving the chemical qual-
ity attributes of water by removing cations and anions.
DI systems have charged resins that require periodic regenera-

tion with an acid and base. Typically, cationic resins are regenerat-
ed with either hydrochloric or sulfuric acid, which replace the
captured positive ions with hydrogen ions. Anionic resins are re-
generated with sodium or potassium hydroxide, which replace cap-
tured negative ions with hydroxide ions. Both regenerant
chemicals are biocidal and offer a measure of microbial control.
The system can be designed so that the cation and anion resins
are separated or that they form a mixed bed. Rechargeable resin
canisters can also be used for this purpose.
The EDI system uses a combination of mixed resin, selectively

permeable membranes, and an electric charge to provide continu-
ous flow (product and waste concentrate) and continuous regener-
ation. Water enters both the resin section and the waste
(concentrate) section. As it passes through the resin, it is deionized
to become product water. The resin acts as a conductor enabling the
electrical potential to drive the captured cations and anions through
the resin and appropriate membranes for concentration and remov-
al in the waste water stream. The electrical potential also separates
the water in the resin (product) section into hydrogen and hydrox-
ide ions. This permits continuous regeneration of the resin without
the need for regenerant additives.
Electrodialysis (EDR) is a similar process that uses only electric-

ity and selectively permeable membranes to separate, concentrate,
and flush the removed ions from the water stream. It, however, is
less efficient than EDI because it contains no resin to enhance ion
removal and current flow. Also, EDR units require periodic polar-
ity reversal and flushing to maintain operating performance.
Concerns for all forms of deionization units include microbial

and endotoxin control, chemical additive impact on resins and
membranes, and loss, degradation, and fouling of resin. Issues of
concern specific to DI units include regeneration frequency, chan-
neling, complete resin separation for mixed bed regeneration, and
mixing air contamination (mixed beds). Control measures vary but
typically include recirculation loops, microbial control by UV
light, conductivity monitoring, resin testing, microporous filtration
of mixing air, microbial monitoring, frequent regeneration to min-
imize and control microorganism growth, sizing the equipment for
suitable water flow, and use of elevated temperatures. Regeneration
piping for mixed bed units should be configured to ensure that re-
generation chemicals contact all internal surfaces and resins. Re-
chargeable canisters can be the source of contamination and
should be carefully monitored. Full knowledge of previous resin
use, minimum storage time between regeneration and use, and ap-
propriate sanitizing procedures are critical factors ensuring proper
performance.

Reverse osmosis (RO) units employ a semipermeable
membrane and a substantial pressure differential to drive water
through the membrane to achieve chemical, microbial, and endo-
toxin quality improvement. The process streams consist of supply
water, product water (permeate), and waste water (reject). Pretreat-
ment and system configuration variations may be necessary de-
pending on source water to achieve desired performance and
reliability. Concerns associated with the design and operation of
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RO units include membrane material sensitivity to bacteria and
sanitizing agents, membrane fouling, membrane integrity, seal in-
tegrity, and the volume of waste water. Failure of membrane or seal
integrity will result in product water contamination. Methods of
control consist of suitable pretreatment of the water stream, appro-
priate membrane material selection, integrity challenges,
membrane design such as spiral wound to promote flushing action,
periodic sanitization, monitoring of differential pressures, conduc-
tivity, microbial levels, and total organic carbon. The configuration
of the RO unit offers control opportunities by expanding the single-
pass scheme to parallel-staged, reject-staged, two-pass, and combi-
nation designs. An example would be the use of a two-pass design
to improve reliability, quality, and efficiency. RO units can be used
alone or in combination with DI and EDI units for operational and
quality enhancements.

Ultrafiltration is another technology that uses a permeable
membrane, but unlike RO it works by mechanical separation rather
than osmosis. Due to the filtration ability of the membrane, mac-
romolecular and microbial impurities, such as endotoxins, are re-
duced. This technology may be appropriate as an intermediate or
final purification step. Similar to RO, successful performance is de-
pendent upon other system unit operations and system configura-
tion.
Issues of concern include compatibility of membrane material

with sanitizing agents, membrane integrity, fouling by particles
and microorganisms, cartridge contaminant retention, and seal in-
tegrity. Control measures include sanitization, designs capable of
flushing the membrane surface, integrity challenges, regular car-
tridge changes, elevated feed water temperature, and monitoring
total organic carbon and differential pressure. Additional flexibility
in operation is possible based on the way units are arranged such as
in a parallel or series configuration. Care should be taken to avoid
stagnant water conditions that could promote microorganism
growth in back-up or standby units.

Microbial retentive filters (membrane filters) prevent the pas-
sage of microorganisms and very small particles. They are used in
tank air and inert gas vents and for filtration of compressed air gas-
es used in the regeneration of mixed-bed deionization units. Areas
of concern are blockage of tank vents by condensed water vapor,
which can cause mechanical damage to the tank, and concentration
of microorganisms on the surface of the membrane filter, creating
the potential for contamination of the tank or deionizer contents.
Control measures include the use of hydrophobic filters and heat
tracing vent filter housings to prevent vapor condensation. Sterili-
zation of the unit prior to initial use and periodically thereafter or
regular filter changes are also recommended control methods. Mi-
crobial retentive filters are sometimes incorporated into purifica-
tion systems or in water distribution piping. This application
should be carefully controlled because as noted above, these units
can become a source for microbial contamination. The potential
exists for the release of microorganisms should the membrane filter
rupture or as a result of microbial grow-through. Other means of
controlling microorganisms and fine particles can be employed in
place of membrane filters in the purification and distribution sec-
tion of water systems. Filters that are intended to be microretentive
should be sanitized and integrity tested prior to initial use and at
appropriate intervals thereafter.

Positively charged filter media reduce endotoxin levels by
electrostatic attraction and adsorption. Application may be unit op-
eration or distribution system related depending upon the microbial
control requirements. Filter media that are microbial retentive re-
quire the same concerns and controls as indicated in the previous
paragraph. Concerns include flow rate, membrane and seal integ-
rity, and retention capacity, which can be affected by the develop-
ment of a finite charge potential on the filter. Control measures
include monitoring differential pressure and endotoxin levels,
proper sizing, testing membrane integrity, and configuring units
in series to control break-through.

Distillation units provide chemical and microbial purification
via thermal vaporization, mist elimination, and condensing. A va-
riety of designs are available including single-effect, multiple-ef-
fect, and vapor compression. The latter two configurations are
normally used in larger systems because of their generating ca-
pacity and efficiency. Distilled water systems may require less rig-
orous control of feed water quality than do membrane systems. Ar-
eas of concern include carry-over of impurities, evaporator
flooding, stagnant water, pump and compressor seal design, and
conductivity (quality) variations during start-up and operation.
Methods of control consist of reliable mist elimination, visual or
automated high-water-level indication, use of sanitary pumps and
compressors, proper drainage, blow down control, and use of on-
line conductivity sensing with automated diversion of unaccept-
able quality water to the waste stream.

Storage tanks are included in water distribution systems to op-
timize processing equipment capacity. Storage also allows for rou-
tine maintenance while maintaining continuous supply to meet
manufacturing needs. Design and operation considerations are
needed to prevent the development of biofilm, to minimize corro-
sion, to aid in the use of chemical sanitization of the tanks, and to
safeguard mechanical integrity. These considerations may include
using closed tanks with smooth interiors and the ability to spray the
tank head space. This minimizes corrosion and biofilm develop-
ment and aids in sanitizing thermally or chemically.

Storage tanks require venting to compensate for the dynamics of
changing water levels. This can be accomplished with a hydropho-
bic microbial retentive membrane filter fitted onto an atmospheric
vent. Alternatively, an automatic membrane-filtered compressed
gas pressurization and venting system may be used. Rupture disks
equipped with a rupture alarm device serve as a further safeguard
for the mechanical integrity of the tank.

Distribution configuration should allow for the continuous flow
of water in the piping by means of recirculation or should provide
for the periodic flushing of the system. Experience has shown that
continuously recirculated systems are easier to maintain.

Pumps should be designed to deliver fully turbulent flow condi-
tions to retard the development of biofilms. Components and dis-
tribution lines should be sloped and fitted with drain points so that
the system can be completely drained. In distribution systems,
where the water is circulated at a high temperature, dead legs
and low-flow conditions should be avoided, and valved tie-in
points should have length-to-diameter ratios of 6 or less. In ambi-
ent temperature distribution systems, particular care should be ex-
ercised to avoid pocket areas and provide for complete drainage.
Water exiting from a loop should not be returned to the system.
Distribution design should include the placement of sampling
valves in the storage tank and at other locations such as in the re-
turn line of the recirculating water system. The primary sampling
site for water should be the valves that deliver water to the point of
use. Direct connections to processes or auxiliary equipment should
be designed to prevent reverse flow into the controlled water sys-
tem. The distribution system should permit sanitization for micro-
organism control. The system may be continuously operated at
sanitizing conditions or sanitized periodically.

INSTALLATION AND MATERIALS OF
CONSTRUCTION AND COMPONENT

SELECTION

Installation techniques are important because they can affect
the mechanical, corrosive, and sanitary integrity of the system.
Valve installation attitude should promote gravity drainage. Pipe
supports should provide appropriate slopes for drainage and should
be designed to support the piping adequately under worst-case
thermal conditions. Methods of connecting system components in-
cluding units of operation, tanks, and distribution piping require
careful attention to preclude potential problems.
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Stainless steel welds should provide reliable joints that are inter-
nally smooth and corrosion-free. Low-carbon stainless steel, com-
patible wire filler, where necessary, inert gas, automatic welding
machines, and regular inspection and documentation help to ensure
acceptable weld quality. Follow-up cleaning and passivation are
important for removing contamination and corrosion products
and to reestablish the passive corrosion-resistant surface. Plastic
materials can be fused (welded) in some cases and also require
smooth, uniform internal surfaces. Adhesives should be avoided
due to the potential for voids and chemical reactions. Mechanical
methods of joining, such as flange fittings, require care to avoid the
creation of offsets, gaps, penetrations, and voids. Control measures
include good alignment, properly sized gaskets, appropriate spac-
ing, uniform sealing force, and the avoidance of threaded fittings.

Materials of construction should be selected to be compatible
with control measures such as sanitizing, cleaning, and passivating.
Temperature rating is a critical factor in choosing appropriate ma-
terials because surfaces may be required to handle elevated oper-
ating and sanitization temperatures. Should chemicals or additives
be used to clean, control, or sanitize the system, materials resistant
to these chemicals or additives must be utilized.
Materials should be capable of handling turbulent flow and ele-

vated velocities without wear on the corrosive barrier impact, such
as the passivation-related chromium oxide surface of stainless
steel. The finish on metallic materials such as stainless steel,
whether it be a refined mill finish, polished to a specific grit, or
an electropolished treatment, should complement system design
and provide satisfactory corrosion and microbial activity resis-
tance. Auxiliary equipment and fittings that require seals, gaskets,
diaphragms, filter media, and membranes should exclude materials
that permit the possibility of extractables, shedding, and microbial
activity.
Insulating materials exposed to stainless steel surfaces should be

free of chlorides to avoid the phenomenon of stress corrosion
cracking that can lead to system contamination and the destruction
of tanks and critical system components.
Specifications are important to ensure proper selection of mate-

rials and to serve as a reference for system qualification and main-
tenance. Information such as mill reports for stainless steel and
reports of composition, ratings, and material handling capabilities
for nonmetallic substances should be reviewed for suitability and
retained for reference.

Component (auxiliary equipment) selection should be made
with assurance that it does not create a source for contamination
intrusion. Heat exchangers should be double tube sheet or concen-
tric tube design. They should include differential pressure monitor-
ing or utilize heat transfer medium of equal or better quality to
avoid problems should leaks develop. Pumps should be of sanitary
design with seals that prevent contamination of the water. Valves
should have smooth internal surfaces with the seat and closing de-
vice exposed to the flushing action of water, such as occurs in di-
aphragm valves. Valves with pocket areas or closing devices (e.g.,
ball, plug, gate, globe) that move into and out of a flow area should
be avoided.

SANITIZATION

Microbial control in water systems is achieved primarily through
sanitization practices. Systems can be sanitized using either ther-
mal or chemical means. In-line UV light at a wavelength of 254
nm can also be used to ‘‘sanitize’’ water in the system continu-
ously.
Thermal approaches to system sanitization include periodic or

continuously circulating hot water and the use of steam. These
techniques are limited to systems that are compatible with the high-
er temperatures needed to achieve sanitization, such as stainless
steel and some polymer formulations. Although thermal methods
control biofilm development, they are not effective in removing es-
tablished biofilms.

Chemical methods, where compatible, can be used on a wider
variety of construction materials. These methods typically employ
oxidizing agents such as halogenated compounds, hydrogen perox-
ide, ozone, or peracetic acid. Halogenated compounds are effective
sanitizers but are difficult to flush from the system and tend to leave
biofilms intact. Compounds such as hydrogen peroxide, ozone, and
peracetic acid oxidize bacteria and biofilms by forming reactive
peroxides and free radicals (notably hydroxyl radicals). The short
half-life of these compounds, particularly ozone, may require that
it be added continuously during the sanitization process. Hydrogen
peroxide and ozone rapidly degrade to water and oxygen; peracetic
acid degrades to acetic acid in the presence of UV light.
UV light impacts on the development of biofilms by reducing

the rate of new microbial colonization in the system; however, it
is only partially effective against planktonic microorganisms.
Alone, UV light is not an effective tool because it does not elimi-
nate existing biofilm. However, when coupled with conventional
thermal or chemical sanitization technologies, it is most effective
and can prolong the interval between system sanitizations. The use
of UV light also facilitates the degradation of hydrogen peroxide
and ozone.
Sanitization steps require validation to demonstrate the capabil-

ity of reducing and holding microbial contamination at acceptable
levels. Validation of thermal methods should include a heat distri-
bution study to demonstrate that sanitization temperatures are a-
chieved throughout the system. Validation of chemical methods
require a demonstration of adequate chemical concentrations
throughout the system. In addition, when the sanitization process
is completed, effective removal of chemical residues must be dem-
onstrated.
The frequency of sanitization is generally dictated by the results

of system monitoring. Conclusions derived from the trend analysis
of the microbiological data should be used as the alert mechanism
for maintenance. The frequency of sanitization should be estab-
lished such that the system operates in a state of microbiological
control and does not exceed Alert Levels.

OPERATION, MAINTENANCE, AND
CONTROL

A preventive maintenance program should be established to en-
sure that the water system remains in a state of control. The pro-
gram should include (1) procedures for operating the system, (2)
monitoring programs for critical quality attributes and operating
conditions including calibration of critical instruments, (3) sched-
ule for periodic sanitization, (4) preventive maintenance of compo-
nents, and (5) control of changes to the mechanical system and to
operating conditions.

Operating Procedures—Procedures for operating the water
system and performing routine maintenance and corrective action
should be written, and they should also define the point when ac-
tion is required. The procedures should be well documented, detail
the function of each job, assign who is responsible for performing
the work, and describe how the job is to be conducted.

Monitoring Program—Critical quality attributes and operating
parameters should be documented and monitored. The program
may include a combination of in-line sensors or recorders (e.g., a
conductivity meter and recorder), manual documentation of oper-
ational parameters (such as carbon filter pressure drop) and labor-
atory tests (e.g., total microbial counts). The frequency of
sampling, the requirement for evaluating test results, and the neces-
sity for initiating corrective action should be included.

Sanitization—Depending on system design and the selected
units of operation, routine periodic sanitization may be necessary
to maintain the system in a state of microbial control. Technologies
for sanitization are described above.
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Preventive Maintenance—A preventive maintenance program
should be in effect. The program should establish what preventive
maintenance is to be performed, the frequency of maintenance
work, and how the work should be documented.

Change Control—The mechanical configuration and operating
conditions must be controlled. Proposed changes should be evalu-
ated for their impact on the whole system. The need to requalify the
system after changes are made should be determined. Following a
decision to modify a water system, the affected drawings, manuals,
and procedures should be revised.

SAMPLING CONSIDERATIONS

Water systems should be monitored at a frequency that is suffi-
cient to ensure that the system is in control and continues to pro-
duce water of acceptable quality. Samples should be taken from
representative locations within the processing and distribution sys-
tem. Established sampling frequencies should be based on system
validation data and should cover critical areas. Unit-operation sites
might be sampled less frequently than point-of-use sites. The sam-
pling plan should take into consideration the desired attributes of
the water being sampled. For example, systems forWater for Injec-
tion, because of their more critical microbiological requirements,
may require a more rigorous sampling frequency.
When sampling water systems, special care should be taken to

ensure that the sample is representative. Sampling ports should be
sanitized and thoroughly flushed before a sample is taken. Samples
containing chemical sanitizing agents require neutralization prior
to microbiological analysis. Samples for microbiological analysis
should be tested immediately or suitably protected to preserve the
sample until analysis can begin.
Samples of flowing water are only indicative of the concentra-

tion of planktonic (free-floating) microorganisms present in the
system. Benthic (attached) microorganisms present as biofilms
are generally present in greater numbers and are the source of
the planktonic population. Microorganisms in biofilms represent
a continuous source of contamination and are difficult to sample
and quantify. Consequently, the planktonic population is used as
an indicator of system contamination levels and is the basis for sys-
tem Alert Levels. The consistent appearance of elevated planktonic
levels is usually an indication of advanced biofilm development in
need of remedial control. System control and sanitization are key in
controlling biofilm formation and the consequent planktonic pop-
ulation.

MICROBIAL CONSIDERATIONS

The major exogenous source of microbial contamination is
source or feed water. Feed water quality must, at a minimum, meet
the quality attributes of drinking water for which the level of coli-
forms are regulated. Awide variety of other microorganisms, chief-
ly Gram-negative bacteria, may be present. These microorganisms
may compromise subsequent purification steps.
Examples of other potential exogenous sources of microbial

contamination include unprotected vents, faulty air filters, back-
flow from contaminated outlets, drain air-breaks, and replace-
ment-activated carbon and deionizer resins. Sufficient care
should be given to system design and maintenance in order to min-
imize microbial contamination from these sources.
Unit operations can be a major source of endogenous microbial

contamination. Microorganisms present in feed water may adsorb
to carbon beds, deionizer resins, filter membranes, and other unit
operation surfaces and initiate the formation of a biofilm. Biofilm is
an adaptive response by certain microorganisms to survive in a
low-nutrient environment. Microorganisms in a biofilm are pro-
tected from the action of many biocides. Downstream colonization
can occur when microorganisms are sloughed off and carried in
other areas of the water system. Microorganisms may also attach

to suspended particles such as carbon-bed fines and serve as a
source of contamination to subsequent purification equipment
and distribution systems.

Another source of endogenous microbial contamination is the
distribution system. Microorganisms can colonize pipe surfaces,
valves, and other areas. There they proliferate, forming a biofilm,
which then provides a continuous source of microbial contamina-
tion.

Endotoxins are lipopolysaccharides from the cell envelope that
is external to the cell wall of Gram-negative bacteria. Gram-nega-
tive bacteria readily form biofilms that can become a source of en-
dotoxins. Endotoxins may either be associated with living
microorganisms or fragments of dead microorganisms, or they
may be free molecules. The free form of endotoxins may be re-
leased from cell surfaces or biofilms that colonize the water system,
or they may enter the water system via the feed water. Endotoxin
levels may be minimized by controlling the introduction of micro-
organisms and microbial proliferation in the system. This may be
accomplished through the normal exclusion or removal action af-
forded by various unit operations within the treatment system as
well as through system sanitization. Other control methods include
the use of ultrafilters or charge-modified filters, either in-line or at
the point of use. The presence of endotoxins may be monitored as
described in the chapter Bacterial Endotoxins Test h85i.

METHODOLOGICAL CONSIDERATIONS*

The objective of a water system microbiological monitoring pro-
gram is to provide sufficient information to control the microbio-
logical quality of the water produced. Product quality requirements
should dictate water quality needs. An appropriate level of control
may be maintained by using data trending techniques and limiting
specific contraindicated microorganisms. Consequently, it may not
be necessary to detect all of the microorganisms present. The mon-
itoring program and methodology should indicate adverse trends
and detect microorganisms that are potentially harmful to the fin-
ished product or consumer.

Final selection of method variables should be based on the indi-
vidual requirements of the system being monitored. It should be
recognized that there is no single method that is capable of detect-
ing all of the potential microbial contaminants of a water system.
Methods selected should be capable of isolating the numbers and
types of organisms that have been deemed significant relative to
system control and product impact for each individual system.

Several criteria should be considered when selecting a method to
monitor the microbial content of a pharmaceutical water system.
These include method sensitivity, range of organisms recovered,
sample throughput, incubation period, cost, and technical com-
plexity. An additional consideration is the use of the classical ‘‘cul-
ture’’ approaches vs. a sophisticated instrument approach.

THE CLASSICAL CULTURE APPROACH

Classical culture approaches for microbial testing of water in-
clude but are not limited to pour plates, spread plates, membrane
filtration, and most-probable-number (MPN) tests. These methods
are generally easy to perform, are less expensive, and provide ex-
cellent sample processing throughput. Method sensitivity can be
increased via the use of larger sample sizes. This strategy is used
in the membrane filtration method.

Culture approaches are further defined by the type of medium
used in combination with the incubation temperature and duration.
This combination should be selected according to the monitoring

* For additional guidance concerning microbial-water testing methodology,
consult Standard Methods for the Examination of Water and Wastewater,
18th Edition, American Public Health Association, Washington DC, 20005.
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needs presented by a specific water system as well as its ability to
recover microorganisms that could have a detrimental effect on the
product or process.
There are two basic forms of media available for traditional mi-

crobiological analysis: ‘‘high’’ nutrient and ‘‘low’’ nutrient. High-
nutrient media are intended as general media for the isolation and
enumeration of heterotrophic bacteria. Low-nutrient media are
beneficial for isolating slow-growing bacteria and bacteria that
have been injured by previous exposure to disinfectants and sani-
tizers such as chlorine. Low-nutrient media may be compared to
high-nutrient media, especially during the validation of a water
system, in order to determine if any additional numbers or types
of bacteria are present so that their impact on the end use may
be assessed. Additionally, the efficacy of system controls and sani-
tization on these slower-growing or impaired bacteria can also be
assessed.
Duration and temperature of incubation are also critical aspects

of a microbiological test method. Classical methodologies using
high-nutrient media have required incubation at 308C to 358C
for 48 to 72 hours. In certain water systems incubation at lower
temperatures (e.g., 208C to 258C) and longer periods (e.g., 5 to 7
days) can produce higher counts when compared to classical meth-
ods. Whether or not a particular system needs to be monitored us-
ing lower incubation temperatures or longer incubation times
should be determined during system validation.
The decision to use longer incubation periods should be made

after considering the need for timely information and the type of
corrective actions required when an Alert or Action Level is ex-
ceeded. The advantages gained by incubating for longer times,
namely recovery of injured microorganisms, slow growers, or
more fastidious microorganisms, should be balanced against the
need to have a timely investigation and to take corrective action,
as well as the ability of these microorganisms to detrimentally af-
fect products or processes.

‘‘INSTRUMENT’’ APPROACH

Examples of instrument approaches include microscopic direct
counting techniques (e.g., epifluorescence and immunofluores-
cence), radiometric, impedometric, and biochemically based meth-
odologies. These methods all possess a variety of advantages and
disadvantages.
One advantage is their precision and accuracy. In general, instru-

ment approaches often have a shorter lead time for obtaining re-
sults, which facilitates timely system control. This advantage,
however, is often counterbalanced by limited sample processing
throughput due to labor-intensive sample processing or other in-
strument limitations. In addition, instrumental approaches are de-
structive in that further isolate manipulation for characterization
purposes are precluded. Generally, some form of microbial isolate
characterization may be a required element of water system mon-
itoring. Consequently, culturing approaches have traditionally
been preferred over instrumental approaches because they offer a
balance of desirable test attributes and post-test capabilities.

RECOMMENDED METHODOLOGIES

The following general methods obtained from Standard Meth-
ods for the Examination of Water and Wastewater, 18th Edition,
American Public Health Association, Washington, DC 20005,
are considered appropriate for establishing trends in the number
of colony-forming units observed in the routine microbiological
monitoring of ingredient water. It is recognized, however, that oth-
er combinations of media, time, and temperature of incubation may
occasionally or even consistently result in higher numbers of col-
ony-forming units being observed. The extended incubation pe-
riods that are usually required by some of the alternative
methods available offer disadvantages that may outweigh the high-

er counts obtained. The somewhat higher baseline counts would
not necessarily have greater utility in detecting an excursion or a
trend.
Methodologies that can be recommended as generally satisfac-

tory for monitoring pharmaceutical water systems are as follows:

Drinking Water: POUR PLATE METHOD

Minimum sample—1.0 mL
Plate count agar
Plate count agar
42 to 72 hours incubation at 308C
to 358C

Purified Water: POUR PLATE METHOD

Minimum sample—1.0 mL
Plate count agar
48 to 72 hours incubation at 308C
to 358C

Water for Injection: MEMBRANE FILTRATION METHOD

Minimum sample—100 mL
Plate count agar
48 to 72 hours incubation at
308C to 358C

Identification of Microorganisms

Identifying the isolates recovered from water-monitoring meth-
ods may be important in instances where specific waterborne mi-
croorganisms may be detrimental to the products or processes in
which the water is used. Microorganism information such as this
may also be useful when identifying the source of microbial con-
tamination in a product or process.
Often a limited group of microorganisms are continuously re-

covered from a water system. After repeated characterization, an
experienced microbiologist may become proficient at their identi-
fication based on only a few traits such as colonial morphology and
staining characteristics. This level of characterization is adequate
for most situations.

Alert and Action Levels

The individual monographs for Purified Water andWater for In-
jection do not include specific microbial limits. These were pur-
posefully omitted since most current microbiological techniques
available require at least 48 hours to obtain definitive results. By
that time, the water from which the sample was taken has already
been employed in the production process. Failure to meet a com-
pendial specification would require rejecting the product lot in-
volved, and this is not the intent of an alert or action guideline.
The establishment of quantitative microbiological guidelines for
water for pharmaceutical purposes is in order because such guide-
lines will establish procedures that are to be implemented in the
event that significant excursions beyond these limits occur.
Water systems should be microbiologically monitored to con-

firm that they continue to operate within their design specifications
and produce water of acceptable quality. Monitoring data may be
compared to established process parameters or product specifica-
tions. A refinement to the use of process parameters and product
specifications is the establishment of Alert and Action Levels,
which signal a shift in process performance. Alert and Action Lev-
els are distinct from process parameters and product specifications
in that they are used for monitoring and control rather than accept
or reject decisions.
Alert Levels are levels or ranges that, when exceeded, indicate

that a process may have drifted from its normal operating condi-
tion. Alert Levels constitute a warning and do not necessarily re-
quire a corrective action.
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Action Levels are levels or ranges that, when exceeded, indicate
that a process has drifted from its normal operating range. Exceed-
ing an Action Level indicates that corrective action should be taken
to bring the process back into its normal operating range.
Alert and Action Levels are established within process and prod-

uct specification tolerances and are based on a combination of tech-
nical and product-related considerations. Consequently, exceeding
an Alert or Action Level does not imply that product quality has
been compromised.
Technical considerations used to establish Alert and Action Lev-

els should include a review of equipment design specifications to
ensure that the purification equipment is capable of achieving the
required level of purity. In addition, samples should be collected
and analyzed over a period of time to develop data reflecting nor-
mal water quality trends. Historical or statistically based levels can
be established using the above data. Levels established in this way
measure process performance and are independent of product con-
cerns.
Product-related Alert and Action Levels should represent both

product-quality concerns and the ability to effectively manage
the purification process. These levels are typically based on a re-
view of process data and an assessment of product sensitivity to
chemical and microbiological contamination. The assessment of
product susceptibility might include preservative efficacy, water
activity, pH, etc. The levels should be set such that, when exceed-
ed, product quality is not compromised.
Monitoring data should be analyzed on an ongoing basis to en-

sure that the process continues to perform within acceptable limits.
An analysis of data trends is often used to evaluate process perfor-
mance. This information can be used to predict departures from
established operating parameters, thereby signaling the need for
appropriate preventative maintenance.
It should be recognized that the microbial Alert and Action Lev-

els established for any pharmaceutical water system are necessarily
linked to the monitoring method chosen. Using the recommended
methodologies, generally considered appropriate Action Levels are
500 colony-forming units (cfu) per mL for Drinking Water, 100 cfu
per mL for Purified Water and 10 cfu per 100 mL for Water for
Injection.
It should be emphasized that the above action guidelines are not

intended to be totally inclusive for every situation where ingredient
waters are employed. For example, Gram negative microorganisms
are not excluded from ingredient waters, nor is the presence of
Gram negative microorganisms prohibited in Drinking Water in
the Federal Regulations. The reason for this is that these microor-
ganisms are ubiquitous to the aqueous environment and their ex-
clusion would likely require a sterilization process that would not
be appropriate or feasible in many manufacturing scenarios. How-
ever, there are situations where they might not be tolerated: in top-
ical products and in some oral dosage forms. It is, therefore,
incumbent upon the manufacturer to supplement the general action
guidelines to fit each particular manufacturing situation.

&INTRODUCTION

Water is widely used as a raw material, ingredient, and

solvent in the processing, formulation, and manufacture of

pharmaceutical substances and compendial articles. Its

broad use makes it an important substance whose quality re-

quires carefully established specifications to render it suit-

able for the majority of its uses. Because these varied uses

each require tailored specifications, a number of compendial

monographs have been created. products, active pharmaceu-

tical ingredients (APIs) and intermediates, compendial arti-

cles, and analytical reagents. This general information

chapter provides additional information about water, its

quality attributes that are not included within a water mono-

graph, processing techniques that can be used to improve

water quality, and a description of minimum water quality

standards that should be considered when selecting a water

source.

This information chapter is not intended to replace exist-

ing regulations or guides that already exist to cover USA

and International (ICH or WHO) GMP issues, engineering

guides, or other regulatory (FDA, EPA, or WHO) guidances

for water. The contents will help users to better understand

pharmaceutical water issues and some of the microbiologi-

cal and chemical concerns unique to water. This chapter is

not an all-inclusive writing on pharmaceutical waters. It

contains points that are basic information to be considered,

when appropriate, for the processing, holding, and use of

water. It is the user’s responsibility to assure that pharma-

ceutical water and its production meet applicable govern-

mental regulations, guidances, and the compendial

specifications for the types of water used in compendial ar-

ticles.

Control of the chemical purity of these waters is important

and is the main purpose of the monographs in this compen-

dium. Unlike other official articles, the bulk water mono-

graphs (Purified Water and Water for Injection) also limit

how the article can be produced because of the belief that

the nature and robustness of the purification process is di-

rectly related to the resulting purity. The chemical attributes

listed in these monographs should be considered as a set of

minimum specifications. More stringent specifications may

be needed for some applications to ensure suitability for par-
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ticular uses. Basic guidance on the appropriate applications

of these waters is found in the monographs and is further

explained in this chapter.

Control of the microbiological quality of water is impor-

tant for many but not all of its uses. All packaged forms of

water are required to be sterile either because their uses re-

quire this attribute or because potential contaminating mi-

croorganisms, if not removed or killed prior to packaging,

could continue to grow unchecked to extremely high levels

after packaging, rendering the water potentially unsuitable

for many of its other nonsterile uses. that have monograph

standards are required to be sterile because some of their in-

tended uses require this attribute for health and safety rea-

sons. USP has determined that a microbial specification for

the bulk monographed waters is inappropriate for several

reasons. and has not been included within the monographs

for these waters. These waters can be used in a variety of

applications, some requiring extreme microbiological con-

trol and others requiring none. Unlike for packaged waters,

the The needed microbial specification for a given bulk wa-

ter depends upon its use. A single specification for this dif-

ficult-to-control attribute would unnecessarily burden some

water users with irrelevant specifications and testing. How-

ever, other some applications may require even more careful

microbial control to avoid the proliferation of microorga-

nisms ubiquitous to water during the purification, storage,

and distribution of this substance. Another reason such a

A microbial specification would be inappropriate is also

be inappropriate when related to the ‘‘utility’’ or continuous

supply nature of this raw material. A microbial specifica-

tions are typically assessed by test methods that take at least

48 to 72 hours to generate results. Because pharmaceutical

waters are generally produced by continuous processes and

used in products and manufacturing processes soon after

generation, the water is likely to have been used well before

definitive test results are available. Failure to meet a com-

pendial specification whether relevant to that particular

use or not, would require rejecting would require investigat-

ing the impact and making a pass/fail decision on all product

lots between the previous sampling’s acceptable test result

and a subsequent sampling’s acceptable test result. How-

ever, the establishment of quantitative microbiological

guidelines for specific pharmaceutical water uses is not to-

tally inappropriate for especially critical uses. In these situ-

ations, manufacturing at risk (using the water in a

continuous mode prior to availability of test results) may

be contraindicated. Instead, action and alert levels should

be used as in-process controls to keep the microbial quality

of the water within levels that reflect a state of control of the

water system with microbial counts well under any specifi-

cation established for a specific critical use. The technical

and logistical problems created by a delay in the result of

such an analysis does not eliminate the user’s need for mi-

crobial specifications. Therefore, such water systems need

to be operated and maintained in a controlled environment

that requires that the system be validated to provide assur-

ance of operational stability and that its microbial attributes

be quantitatively monitored against established alert and ac-

tion levels that would provide an early indication of system

control. The issues of water system validation and alert/ac-

tion levels and specifications are included in this chapter.

SOURCE OR FEED WATER CONSIDERATIONS

To ensure adherence to certain minimal chemical and mi-

crobiological quality standards, water used in the production

of drug substances or as source or feed water for the prep-

aration of the various types of purified waters must meet the

requirements of the National Primary Drinking Water Regu-

lations (NPDWR) (40 CFR 141) issued by the U.S. Envi-

ronmental Protection Agency (EPA) or comparable
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regulations for drinking water of the European Union or Ja-

pan. the drinking water regulations of the European Union

or Japan, or the WHO drinking water guidelines. Limits on

the types and quantities of certain organic and inorganic

contaminants ensure that the water will contain only small,

safe quantities of potentially objectionable chemical spe-

cies. Therefore, water pretreatment systems will only be

challenged to remove small quantities of these potentially

difficult-to-remove chemicals. Also, control of objection-

able chemical contaminants at the source-water stage elim-

inates the need to specifically test for some of them (e.g.,

trihalomethanes and heavy metals) after the water has been

further purified.

Microbiological requirements of drinking water ensure

the absence of coliforms, which, if determined to be of fecal

origin, may indicate the potential presence of other poten-

tially pathogenic microorganisms and viruses of fecal ori-

gin. Meeting these microbiological requirements does not

rule out the presence of other microorganisms, which could

be considered undesirable if found in a drug substance or

formulated product.

On the other hand, meeting these regulations does not rule

out the presence of other microorganisms, which, while not

considered a major public health concern could, if present,

constitute a hazard or be considered undesirable in a drug

substance or formulated product.

To accomplish microbial control, Municipal Water Au-

thorities add to drinking water, among other things, disin-

fectants. disinfectants to drinking water. Chlorine-

containing and other oxidizing substances have been used

for many decades for this purpose and have generally been

considered to be relatively innocuous to humans. However,

these oxidants can interact with naturally occurring organic

matter to produce disinfection by-products (DBPs), such as

trihalomethanes (THMs, including chloroform, bromodi-

chloromethane, and dibromochloromethane) and haloacetic

acids (HAAs, including dichloroacetic acid and trichloro-

acetic acid). The levels of DBPs produced vary with the le-

vel and type of disinfectant used and the levels and types of

organic materials found in the water, which can vary season-

ally. or even hourly.

Because high levels of DBPs are considered a health haz-

ard so control of their levels is mandated by Drinking Water

Regulations intended to reduce exposure to these substances

to nonhazardous levels. in drinking water, Drinking Water

Regulations mandate their control to generally accepted

nonhazardous levels. However, depending on the unit oper-

ations used for further water purification, a small fraction of

the DBPs in the starting water may carry over to the finished

water. Therefore, the importance of having minimal levels

of DBPs in the starting water, while achieving effective dis-

infection, is important.

DBP levels in drinking water can be minimized by using

disinfectants such as ozone, chloramines, or chlorine diox-

ide. Like chlorine, their oxidative properties are sufficient to

damage some pretreatment unit operations and must be re-

moved early in the pretreatment process. The complete re-

moval of some of these disinfectants can be challenging.

problematic. For example, chloramines may degrade during

the disinfection process or during pretreatment removal,

thereby releasing ammonia, which in turn can carry over

to the finished water. Pretreatment unit operations must be
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designed and operated to adequately remove the disinfec-

tant, drinking water DBPs, and objectionable disinfectant

degradants. A serious problem can occur if unit operations

designed to remove chlorine were, without warning, chal-

lenged with chloramine-containing drinking water from a

municipality that had been mandated to cease use of chlo-

rine disinfection to comply with ever tightening EPA Drink-

ing Water THM specifications. The dechlorination process

might incompletely remove the chloramine, which could ir-

reparably damage downstream unit operations, but also the

release of ammonia during this process might carry through

pretreatment and prevent the finished water from passing

compendial conductivity specifications. The purification

process must be reassessed if the drinking water disinfectant

is changed, emphasizing the need for a good working rela-

tionship and open communications between the pharmaceu-

tical water manufacturer and the drinking water provider.

TYPES OF WATER

There are many different grades of water used for pharma-

ceutical purposes. Several of these water grades are de-

scribed in USP monographs that specify uses, acceptable

methods of preparation, and quality attributes. These waters

can be divided into two general types: bulk waters, which

are typically produced on site where they are used; and

packaged waters, which are produced, packaged, and steri-

lized to preserve microbial quality throughout their pack-

aged shelf life. There are several specialized types of

packaged waters, differing in their designated applications,

packaging limitations, and other quality attributes.

There are also other types of water for which there are no

monographs. These are all bulk waters, with names given

for descriptive purposes only. Most of these waters are used

in specific analytical methods. The associated text may not

specify or imply certain quality attributes or modes of prep-

aration. These nonmonographed waters may not necessarily

adhere strictly to the stated or implied modes of preparation

or attributes. Waters produced by other means or controlled

by other test attributes may equally satisfy the intended uses

for these waters. It is the user’s responsibility to ensure that

such waters, even if produced and controlled exactly as stat-

ed, be suitable for their intended use. Wherever the term

‘‘water’’ is used within this compendia without other de-

scriptive adjectives or clauses, the intent is that water of

no less purity than Purified Water be used.

What follows is a brief description of the various types of

pharmaceutical waters and their significant uses or attri-

butes. Figure 1 may also be helpful in understanding some

of the various types of waters.
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Fig. 1. Water for pharmaceutical purposes.
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Fig. 1. Water for pharmaceutical purposes.

Bulk Monographed Waters and Steam

The following waters are typically produced in large vol-

ume by a multiple-unit operation water system and distrib-

uted by a piping system for use at the same site. These

particular pharmaceutical waters must meet the quality attri-

butes as specified in the related monographs., but the fol-

lowing discussion gives further insight as to their uses and

requirements.

PurifiedWater—Purified Water (seeUSPmonograph) is

used as an excipient in the production of nonparenteral prep-

arations and in other pharmaceutical applications, such as

cleaning of certain equipment and nonparenteral product-

contact components. Unless otherwise specified, Purified

Water is also to be used for all tests and assays for which

water is indicated (see General Notices and Requirements).

Purified Water is also referenced throughout the USP–NF.

Regardless of the font and letter case used in its spelling,

water complying with the Purified Water monograph is in-

tended. Purified Water must meet the requirements for ionic
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and organic chemical purity and must be protected from mi-

crobial contamination. The minimal quality of source or

feed water for the production of Purified Water is Drinking

Water. This source water may be purified using unit opera-

tions that include deionization, distillation, ion exchange,

reverse osmosis, filtration, or other suitable purification pro-

cedures. Purified water systems must be validated to reliably

and consistently produce and distribute water of acceptable

chemical and microbiological quality. Purified water sys-

tems that function under ambient conditions are particularly

susceptible to the establishment of tenacious biofilms of mi-

croorganisms, which can be the source of undesirable levels

of viable microorganisms or endotoxins in the effluent wa-

ter. These systems require frequent sanitization and micro-

biological monitoring to ensure water of appropriate

microbiological quality at the points of use.

The Purified Water monograph also allows bulk packag-

ing for commercial use elsewhere. When this is done, the

required specifications are those of the packaged water

Sterile Purified Water, except for Sterility and Labeling.

There is a potential for microbial contamination and other

quality changes of this bulk packaged non-sterile water to

occur. Therefore, this form of Purified Water should be pre-

pared and stored in such a fashion that limits microbial

growth and/or simply used in a timely fashion before micro-

bial proliferation renders it unsuitable for its intended use.

Also depending on the material used for packaging, there

will be extractable compounds leaching into the water from

the packaging. Though this article may meet its required

chemical attributes, such extractables may render the water

an inappropriate choice for some applications. It is the user’s

responsibilitiy to assure fitness for use of this packaged ar-

ticle when used in manufacturing, clinical, or analytical ap-

plications where the pure bulk form of the water is

indicated.

Water for Injection—Water for Injection (see USP

monograph) is used as an excipient in the production of par-

enteral and other preparations where product endotoxin con-

tent must be controlled, and in other pharmaceutical

applications, such as cleaning of certain equipment and par-

enteral product-contact components. The minimum quality

of source or feed water for the generation of Water for In-

jection is Drinking Water as defined by the U.S. EPA, EU,

Japan, or the WHO. This source water may be preliminarily

purified pre-treated to render it suitable for subsequent dis-

tillation (or whatever other validated process is used accord-

ing to the monograph). The resulting finished water must

meet all of the chemical requirements for Purified Water

as well as an additional bacterial endotoxin specification.

Since endotoxins are produced by the kinds of microorga-

nisms that are prone to inhabit water, the equipment and pro-

cedures used by the system to purify, store, and distribute

Water for Injectionmust be designed to minimize or prevent

microbial contamination as well as remove incoming endo-

toxin from the starting water. Water for Injection systems

must be validated to reliably and consistently produce and

distribute this quality of water.

The Water for Injection monograph also allows it to be

packed in bulk for commercial use. Required specifications

include the test for Bacterial endotoxins, and those of the

packaged water Sterile Purified Water, except for Labeling.

Bulk packaged Water for Injection is required to be sterile,

thus eliminating microbial contamination quality changes.

However, packaging extractables may render this water an

inappropriate choice for some applications. It is the user’s

responsibility to ensure fitness for use of this packaged arti-

cle when used in manufacturing, clinical, or analytical appli-

cations where the purer bulk form of the water is indicated.
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Water for Hemodialysis—Water for Hemodialysis (see

USP monograph) is used for hemodialysis applications, pri-

marily the dilution of hemodialysis concentrate solutions. It

is produced and used on-site and is made from EPA Drink-

ing Water which has been further purified to reduce chemi-

cal and microbiological components. It may be packaged

and stored in unreactive containers that preclude bacterial

entry. The term ‘‘unreactive containers’’ implies that the

container, especially its water contact surfaces, are not

changed in any way by the water, such as by leaching of

container-related compounds into the water or by any chem-

ical reaction or corrosion caused by the water. The water

contains no added antimicrobials and is not intended for in-

jection. Its attributes include specifications for Water con-

ductivity, Total organic carbon (or oxidizable substances),

Microbial limits, and Bacterial endotoxins. The water con-

ductivity and total organic carbon attributes are identical to

those established for Purified Water andWater for Injection;

however, instead of total organic carbon, the organic content

may alternatively be measured by the test for Oxidizable

substances. The Microbial limits attribute for this water is

unique among the ‘‘bulk’’ water monographs, but is justified

on the basis of this water’s specific application that has mi-

crobial content requirements related to its safe use. The Bac-

terial endotoxins attribute is likewise established at a level

related to its safe use.

Pure Steam—Pure Steam (USP monograph to come) is

intended for use in steam sterilizing porous loads and equip-

ment and in other processes such as cleaning where conden-

sate would directly contact official articles, containers for

these articles, process surfaces that would in turn contact

these articles, or materials which are used in analyzing such

articles. Pure Steam is also intended to be used for air hu-

midification in controlled manufacturing areas where offi-

cial articles or article-contact surfaces are exposed to the

resulting conditioned air. The primary intent of using this

quality of steam is to ensure that official articles or article-

contact surfaces exposed to it are not contaminated by resi-

dues within the steam. Pure Steam is prepared from suitably

pretreated source water, analogous to the pretreatment used

for Purified Water or Water for Injection, vaporized with a

suitable mist elimination, and distributed under pressure.

The sources of undesirable contaminants within Pure Steam

could be derived from entrained source water droplets, anti-

corrosion steam additives, or particulate matter from the

steam production and distribution system itself; therefore,

the attributes in the monograph should preclude most of

the contaminants that could arise from these sources.

These purity attributes are measured on the condensate of

the article, rather than the article itself. This, of course, im-

parts great importance to the cleanliness of the Pure Steam

condensate generation and collection process because it

must not adversely impact the quality of the resulting con-

densed fluid.

Other steam attributes not detailed in the monograph, in

particular, the presence of even small quantities of noncon-

denseable gases or the existence of a superheated or dry

state, may also be important for applications such as steril-

ization. The large release of energy (latent heat of conden-

sation) as water changes from the gaseous to the liquid state

is the key to steam’s sterilization efficacy and its efficiency,

in general, as a heat transfer agent. If this phase change

(condensation) is not allowed to happen because the steam

is extremely hot and in a persistent super heated, dry state,

then its usefulness could be seriously compromised. Non-

condensable gases in steam tend to stratify or collect in cer-

tain areas of a steam sterilization chamber or its load. These

surfaces would thereby be at least partially insulated from

the steam condensation phenomenon, preventing them from

experiencing the full energy of the sterilizing conditions.
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Therefore, control of these kinds of steam attributes, in ad-

dition to its chemical purity, may also be important for cer-

tain Pure Steam applications. However, because these

additional attributes are use-specific, they are not mentioned

in the Pure Steam monograph.

Note that less pure plant steam may be used for steam

sterilization of nonporous loads, general cleaning and ster-

ilization of nonproduct contact equipment and analytical

materials, humidification of air in nonmanufacturing areas,

where used as a nonproduct contact heat exchange medium,

and in all compatible applications involved in bulk pharma-

ceutical chemical and API manufacture.

Packaged Monographed Waters

The following monographed waters are packaged forms

of either bulk Purified Water or bulkWater for Injection that

have been sterilized to preserve their microbiological prop-

erties. These waters may have specific intended uses as in-

dicated by their names and may also have restrictions on

packaging configurations related to those uses. In general,

these packaged waters may be used in lieu of the bulk form

of water from which they were derived. However, the user

should take into consideration that the packaging and steril-

ization processes used for the articles may leach materials

from the packaging material into the water over its shelf life,

rendering it less pure than the original water placed into the

package. The chemical attributes of these waters are still de-

fined primarily by the wet chemistry methods and specifica-

tions similar to those formerly used for the bulk

pharmaceutical waters prior to their replacement with water

conductivity and total organic carbon (TOC). It is the user’s

responsibility to ensure fitness for use of this article when

used in manufacturing, clinical, or analytical applications

where the purer bulk form of the water is indicated.

Sterile Purified Water—Sterile Purified Water (see USP

monograph) is Purified Water, packaged and rendered ster-

ile. It is used in the preparation of nonparenteral compendial

dosage forms or in analytical applications requiring Purified

Water where access to a validated Purified Water system is

not practical, where only a relatively small quantity is need-

ed, where sterile Purified Water is required, or where bulk

packaged Purified Water is not suitably microbiologically

controlled. or sterile Purified Water is required.

Sterile Water for Injection—Sterile Water for Injection

(see USP monograph) is Water for Injection packaged and

rendered sterile. It is used for extemporaneous prescription

compounding and as a sterile diluent for parenteral prod-

ucts. It may also be used for other applications where bulk

Water for Injection or Purified Water is indicated but where

assess to a validated water system is either not practical or

where only a relatively small quantity is needed. Sterile Wa-

ter for Injection is packaged in single-dose containers not

larger than 1 L in size.

Bacteriostatic Water for Injection—Bacteriostatic Wa-

ter for Injection (see USP monograph) is sterile Water for

Injection to which has been added one or more suitable an-

timicrobial preservatives. It is intended to be used as a dil-

uent in the preparation of parenteral products, most typically

for multi-dose products that require repeated content with-

drawals. It may be packaged in single-dose or multiple-dose

containers not larger than 30 mL.

Sterile Water for Irrigation—Sterile Water for Irriga-

tion (see USP monograph) is Water for Injection packaged

and sterilized in single-dose containers of larger than 1 L in

size that allows rapid delivery of its contents. It need not

meet the requirement under small-volume injections in the

general test chapter Particulate Matter in Injections h788i.

It may also be used in other applications, which do not have

particulate matter specifications, where bulk Water for In-
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jection or Purified Water is indicated but where access to a

validated water system is not practical or where somewhat

larger quantities than are provided as Sterile Water for Injec-

tion are needed.

Sterile Water for Inhalation—Sterile Water for Inhala-

tion (see USP monograph) is Water for Injection that is

packaged and rendered sterile and is intended for use in in-

halators and in the preparation of inhalation solutions. It car-

ries a less stringent specification for bacterial endotoxins

than Sterile Water for Injection, and therefore, is not suitable

for parenteral applications.

Sterile Water for Hemodialysis—Sterile Water for He-

modialysis [USP monograph to come] isWater for Injection

which has additional attributes for certain chemicals which

have been shown to be problematic during hemodialysis. It

is used for the dilution of hemodialysis concentrate and oth-

er hemodialysis applications.

Nonmonographed Waters and Steam Manufacturing

Waters

Pharmaceutical Water—Cited in this chapter, this is a

broad term referring to any water used in the preparation

of active pharmaceutical ingredients, excipients, and fin-

ished products as well as any related process such as phar-

maceutical equipment cleaning or product testing. The term

covers a broad range of water purities, starting with the least

pure allowed in any process for USP substances, Drinking

Water, and extending to the highest purity reasonably a-

chievable. The water’s purity must be suitable for its intend-

ed use, but no less pure than the USP and cGMP

requirements.

Drinking Water—Cited in General Notices and Re-

quirements, the general test chapters, and the dietary supple-

ment chapters, this water must comply with the quality

attributes of the U.S. Environmental Protection Agency’s

National Primary Drinking Water Regulations (NPDWR)

or comparable regulations of the European Union or Japan.

It may be derived from a variety of sources including a pub-

lic water utility, a private water supply (e.g., a well), or a

combination of more than one of these sources. Drinking

Water may be used in the early stages of cleaning pharma-

ceutical manufacturing equipment and product-contact

components. Drinking Water is also the minimum quality

of water which should be used for the preparation of official

substances and other bulk pharmaceutical ingredients.

Where required by the processing of the materials to achieve

their required final purity, higher qualities of water may be

needed, perhaps even as pure as Water for Injection or Pu-

rified Water Such higher purity waters might, however, re-

ceive only selected attributes to be of higher purity than

Drinking Water (seeWater for Special Pharmaceutical Pur-

poses and Endotoxin- and Microorganism-Controlled Water

below). Drinking Water is the prescribed source feed water

for the production of pharmaceutical waters. As seasonal

variations in the quality attributes of the Drinking Water

supply can occur, due consideration to its synthetic and

cleaning uses must be given. In addition, the processing

steps in the production of pharmaceutical waters must be de-

signed to accommodate this variability.

Potable Water—Cited in the General Notices and Re-

quirements, the general test chapters, and the dietary supple-

ment chapters, this is an older synonym for Drinking Water

(derived from the French adjective potable, meaning drink-

able).

NPDWR Water—Cited in this chapter, this water must

comply with the U.S. Environmental Protection Agency’s

National Primary Drinking Water Regulations, the drinking

water mandated for use in the United States. The specifica-
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tions for this water, found in 40 CFR Part 141, include max-

imum contaminant levels for a large number of inorganic,

organic, microbiological, and radioactive contaminants.

Water for Special Pharmaceutical Purposes—Cited in

this chapter, this broad term is used to describe any type of

water that does not have a monograph but has special purity

requirements suited for its intended purposes.

Endotoxin- and Microorganism-Controlled Water—

Cited in this chapter, this type of water has been subjected

to conditions that control its microbial and endotoxin con-

centrations at a level suitable for its intended use. It may also

have undergone some level of chemical purification.

LAL Reagent Water—Cited in the USP monographs as

well as the general chapters, this is a water, usuallyWater for

Injection which may have been sterilized and is free from a

level of endotoxin that would yield any detectable reaction

or interference with the Limulus Amebocyte Lysate reagent

used in the Bacterial Endotoxins Test h85i.

Endotoxin-Free Water—Cited in one USP monograph,

this water is a synonymous with LAL Reagent Water.

Carbon Dioxide-Free Water—Cited in numerous USP

monographs, general test chapters, and NF monographs,

this is Purified Water or Water for Injection that has been

prepared to remove dissolved carbon dioxide and bicarbon-

ate during its purification and then either protected from car-

bon dioxide reabsorption during its preparation and storage

or treated to drive off the dissolved carbon dioxide just prior

to use, such as by sparging with an inert gas or by boiling.

The Reagents section of USP describes its preparation as

Purified Water that has been boiled for 5 minutes, cooled,

and protected from atmospheric carbon dioxide adsorption.

Practically speaking, it is extremely difficult to remove all

carbon dioxide from the water by boiling or sparging, and

if exposed to air at all, such as during cooling or when trans-

ferring a quantity of water to a working container for use in a

test, readsorption is inevitable. Deionization by a mixed bed

deionizer is an effective initial carbon dioxide removal ap-

proach. Distillation and reverse osmosis are less effective.

Reintrusion of carbon dioxide is possible if the water is

not properly protected after production. The usual uses of

this type of water are for analyses requiring highly purified

water or where the test is related to pH, acidity, or alkalinity

and the concern is that the carbon dioxide in the water could

affect the test result. The efficacy of the carbon dioxide lim-

itation process should be evaluated for its impact on the tests

in which the water is used. Normally, the small amount ab-

sorbed during reasonably rapid, open-to-the-air handling of

truly carbon dioxide-free water will not affect the testing

where Carbon Dioxide-Free Water is indicated.

Ammonia-Free Water—Cited in only one USP mono-

graph, this is Purified Water or Water for Injection that

has been produced in such a way as to prevent the carryover

of ammonia from the source water. Ammonia is typically

only a problem in regions where chloramines are used as

the Drinking Water disinfectant. Deionization by a mixed

bed deionizer is very effective at removing ammonia, but

distillation and reverse osmosis are less effective. In order

for distillation and reverse osmosis to produce Ammonia-

Free Water in chloramine-using regions, the ammonia must

be removed by earlier unit operations prior to entering the

distillation or reverse osmosis units. The use of this water is

for a test related to pH and the concern, like with carbon di-

oxide, is that the pH of the water may affect the test result. In

most laboratory settings, there is insufficient atmospheric

ammonia to create a need for ammonia reintrusion protec-

tion, unlike the analogous protection that would be needed

for Carbon Dioxide-Free Water.

High Purity Water—Cited in one USP monograph and

one general chapter, this water is well characterized in the

general test chapter Containers h661i . In essence, it is water
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that is prepared by several sequential steps, an interim one

of which is distillation, that renders it extremely pure rela-

tive to on-line conductivity, particulates, and copper con-

tent. This water is used for many of the reagents and tests

for containers in h661i where less pure waters would not

perform acceptably, as well as for the reagents employed

where cited for the USP monograph tests.

Distilled Water—Cited in several USP monographs and

general test chapters, this water is, as the name suggests,

produced by vaporizing liquid water and condensing it in

a purer state. This water is used primarily for reagent prep-

aration in the USP monographs where pure water is needed

and in the general test chapter primarily for cleaning purpos-

es where the leaving of no water impurity residuals is impor-

tant. It is also cited as the starting water used for making

High Purity Water.

Freshly Distilled Water—Cited in only one USP mono-

graph, this water is prepared in a similar fashion to Distilled

Water, though as the name suggests, immediately before

use. It is used for preparing standards and control solutions

for injection into test animals. Because of this use and the

term ‘‘freshly’’, the implied attributes are its chemical purity

as well as its low endotoxin and bioburden (though no ref-

erence to these microbial attributes or specific protection

from recontamination is mentioned). Due to the nature of

the testing,Water for Injection could be a reasonable substi-

tute, though as for any test, the suitability of the water must

be verified for this use.

Deionized Water—Cited in numerous USPmonographs,

general test chapters, and dietary supplement monographs,

this water is produced by an ion exchange process in which

the contaminating ions are replaced with either H+ or OH–

ions. In the USP monographs and general test chapters, this

water is indicated for cleaning and reagent preparation pur-

poses. In one general test chapter, it is listed as a suitable

substitute for Purified Water In the dietary supplement mon-

ographs, it is listed as the water to be used wherever ‘‘wa-

ter’’ is mentioned, which includes reagent and article

preparations as well as for cleaning. Due to the nature of

the testing, Purified Water could be a reasonable substitute,

though as for any test, the suitability of the water must be

verified for these uses.

Freshly Deionized Water—Cited in only two related

USP monographs, this water is prepared in similar fashion

to Deionized Water, though as the name suggests, immedi-

ately before it is to be used. This implies the need to avoid

any adventitious contamination from the air or container

leachables, which in turn implies a reasonably high degree

of purity. This water is indicated for use wherever ‘‘water’’

is mentioned, which includes reagent and article prepara-

tions as well as for cleaning. Due to the nature of the testing,

Purified Water could be a reasonable substitute for most of

the applications mentioned, though as for any test, the suit-

ability of the water must be verified for these uses, particu-

larly for its indicated use in preparing mobile phase

solutions where highly deionized water is needed.

Deionized Distilled Water—Cited in only two USP

monographs, this water is produced by deionizing (see De-

ionized Water above) Distilled Water (also see above). This

water is used as a reagent in a chromatography test that re-

quires a high purity. Because of the importance of this high

purity, water that barely meets the requirements for Purified

Water would not be acceptable.

Deaerated Water—Cited in two USP monographs and

two general information chapters, this water is Purified Wa-

ter that has been treated to reduce the content of dissolved

air by any suitable means such as by reducing the headspace

air pressure in a closed container, boiling for at least five

minutes, or sonication. The Reagents section of USP also

describes its preparation. Deaerated Water is primarily indi-
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cated for use in dissolution testing where the presence of

high levels of dissolved gases could outgas during the test

and interfere with the test results or accurate volumetric

withdrawals.

Clean Steam—Clean Steam (also commonly known as

Pure Steam or Additive-Free Steam) is not specifically cited

in USP, but is commonly used throughout the pharmaceuti-

cal industry. Its quality is sometimes confusingly identified

in various references by either the quality of the water from

which it is produced or by the quality of the condensate

formed from it, both of which make reference to a USP

monographed bulk water. Though these various preparation

and end-quality definitions may serve their respective pur-

poses in isolation, their inconsistently assigned descriptive

names create confusion when taken out of context. There-

fore, the purpose of this discussion is to clarify the term

‘‘Clean Steam,’’ its production, uses, and quality. Clean

Steam may be prepared analogously to either Purified Water

or Water for Injection but vaporized and distributed in such

a fashion as to render its condensate equivalent in quality to

that of Water for Injection It is used where its condensate

directly contacts product or product contact surfaces such

as during cleaning or sterilization of products, product com-

ponents, and other product contact surfaces and where there

is no subsequent processing step to remove any codeposited

impurity residues. The primary intent of using this quality of

steam is to ensure that articles or product contact surfaces

exposed to it are not contaminated by residues that may

be deposited by the steam. The source of this contamination

could originate from entrained source water, steam addi-

tives, or the steam production and distribution system itself.

Depending on its use in sterilization, such as for porous au-

toclave loads and SIP systems, the presence of even small

quantities of noncondensable gases or an unsaturated or

dry state, such as would exist in a superheated condition,

could compromise the steam’s sterilizing properties. There-

fore, control of these attributes may also be necessary.

In addition to the bulk monographed waters described

above, nonmonographed waters can also be used in pharma-

ceutical processing steps such as cleaning, synthetic steps or

as a starting material for further purification. The following

is a description of several of these nonmonographed waters

as cited in various locations within this compendia.

Drinking Water—This type of water can be referred to

as Potable Water (meaning drinkable or fit to drink), Nation-

al Primary Drinking Water, Primary Drinking Water, or Na-

tional Drinking Water. Except where a singular drinking

water specification is stated (such as the NPDWR [U.S. En-

vironmental Protection Agency’s National Primary Drink-

ing Water Regulations as cited in 40 CFR Part 141]), this

water must comply with the quality attributes of either the

NPDWR, or the drinking water regulations of the European

Union or Japan, or the WHO Drinking Water Guidelines. It

may be derived from a variety of sources including a public

water utility, a private water supply (e.g., a well), or a com-

bination of these sources. Drinking Water may be used in

the early stages of cleaning pharmaceutical manufacturing

equipment and product-contact components. Drinking Wa-

ter is also the minimum quality of water that should be used

for the preparation of official substances and other bulk

pharmaceutical ingredients. Where compatible with the pro-

cesses, the allowed contaminant levels in Drinking Water

are generally considered safe for use, at least in early syn-

thetic stages, for official substances and other drug sub-

stances. Where required by the processing of the materials

to achieve their required final purity, higher qualities of wa-

ter may be needed for these manufacturing steps, perhaps

even as pure as Water for Injection or Purified Water. Such

higher purity waters, however, might require only selected
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attributes to be of higher purity than Drinking Water (see

Figure 2 below). Drinking Water is the prescribed source

or feed water for the production of bulk monographed phar-

maceutical waters. The use of Drinking Water specifications

establishes a reasonable set of maximum allowable levels of

chemical and microbiological contaminants with which a

water purification system will be challenged. As seasonal

variations in the quality attributes of the Drinking Water

supply can occur, due consideration to its synthetic and

cleaning uses must be given. The processing steps in the

production of pharmaceutical waters must be designed to

accommodate this variability.

Fig. 2. Selection of water for pharmaceutical purposes.
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Fig. 2. Selection of water for pharmaceutical purposes.

Hot Purified Water—This water is used in the prepara-

tion instructions for USP–NF articles and is clearly intended

to be Purified Water that has been heated to an unspecified

temperature in order to enhance solubilization of other in-

gredients. There is no upper temperature limit for the water

(other than being less than 1008), but for each monograph

there is an implied lower limit below which the desired

solubilization effect would not occur.
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Nonmonographed Analytical Waters

BothGeneral Notices and Requirements and the introduc-

tory section to Reagents, Indicators, and Solutions clearly

state that where the term ‘‘water,’’ without qualification or

other specification, is indicated for use in analyses, the qual-

ity of water shall be Purified Water. However, numerous

such qualifications do exist. Some of these qualifications in-

volve methods of preparation, ranging from specifying the

primary purification step to specifying additional purifica-

tion. Other qualifications call for specific attributes to be

met that might otherwise interfere with analytical processes.

In most of these latter cases, the required attribute is not spe-

cifically tested. Rather, a further ‘‘purification process’’ is

specified that ostensibly allows the water to adequately meet

this required attribute.

However, preparation instructions for many reagents were

carried forward from the innovator’s laboratories to the orig-

inally introduced monograph for a particular USP–NF arti-

cle or general test chapter. The quality of the reagent water

described in these tests may reflect the water quality desig-

nation of the innovator’s laboratory. These specific water

designations may have originated without the innovator’s

awareness of the requirement for Purified Water in USP–

NF tests. Regardless of the original reason for the creation

of these numerous special analytical waters, it is possible

that the attributes of these special waters could now be

met by the basic preparation steps and current specifications

of Purified Water. In some cases, however, some of the cited

post-processing steps are still necessary to reliably achieve

the required attributes.

Users are not obligated to employ specific and perhaps ar-

chaically generated forms of analytical water where alterna-

tives with equal or better quality, availability, or analytical

performance may exist. The consistency and reliability for

producing these alternative analytical waters should be ver-

ified as producing the desired attributes. In addition, any al-

ternative analytical water must be evaluated on an

application-by-application basis by the user to ensure its

suitability. Following is a summary of the various types of

nonmonographed analytical waters that are cited in various

locations within this compendia. in the USP–NF.

Distilled Water—This water is produced by vaporizing

liquid water and condensing it in a purer state. It is used pri-

marily as a solvent for reagent preparation, but it is also

specified in the execution of other aspects of tests, such as

for rinsing an analyte, transferring a test material as a slurry,

as a calibration standard or analytical blank, and for test ap-

paratus cleaning. It is also cited as the starting water to be

used for making High Purity Water. Because none of the cit-

ed uses of this water imply a need for a particular purity at-

tribute that can only be derived by distillation, water

meeting the requirements for Purified Water derived by oth-

er means of purification could be equally suitable where

Distilled Water is specified.

Freshly Distilled Water—Also called ‘‘recently distilled

water’’, it is produced in a similar fashion to Distilled Water

and should be used shortly after its generation. This implies

the need to avoid endotoxin contamination as well as any

other adventitious forms of contamination from the air or

containers that could arise with prolonged storage. It is used

for preparing solutions for subcutaneous test animal injec-

tions as well as for a reagent solvent in tests for which there

appears to be no particularly high water purity needed that

could be ascribable to being ‘‘freshly distilled’’. In the ‘‘test-

animal’’ use, the term ‘‘freshly distilled’’ and its testing use

imply a chemical, endotoxin, and microbiological purity

that could be equally satisfied by Water for Injection

(though no reference is made to these chemical, endotoxin,

or microbial attributes or specific protection from reconta-

mination). For nonanimal uses, water meeting the require-
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ments for Purified Water derived by other means of purifi-

cation and/or storage periods could be equally suitable

where ‘‘recently distilled water’’ or Freshly Distilled Water

is specified.

Deionized Water—This water is produced by an ion-ex-

change process in which the contaminating ions are replaced

with either H+ or OH– ions. Similarly to Distilled Water, De-

ionized Water is used primarily as a solvent for reagent prep-

aration, but it is also specified in the execution of other

aspects of tests, such as for transferring an analyte within

a test procedure, as a calibration standard or analytical

blank, and for test apparatus cleaning. Also, none of the cit-

ed uses of this water imply any needed purity attribute that

can only be achieved by deionization. Therefore, water

meeting the requirements for Purified Water that is derived

by other means of purification could be equally suitable

where Deionized Water is specified.

Freshly Deionized Water—This water is prepared in a

similar fashion to Deionized Water, though as the name sug-

gests, it is to be used shortly after its production. This im-

plies the need to avoid any adventitious contamination that

could occur upon storage. This water is indicated for use as

a reagent solvent as well as for cleaning. Due to the nature of

the testing, Purified Water could be a reasonable alternative

for these applications.

Deionized Distilled Water—This water is produced by

deionizing (see Deionized Water ) Distilled Water. This wa-

ter is used as a reagent in a liquid chromatography test that

requires a high purity. Because of the importance of this

high purity, water that barely meets the requirements for Pu-

rified Water may not be acceptable. High Purity Water (see

below) could be a reasonable alternative for this water.

Filtered Distilled or DeionizedWater—This water is es-

sentially Purified Water produced by distillation or deioni-

zation that has been filtered through a 1.2-mm rated

membrane. This water is used in particulate matter testing

where the presence of particles in the water could bias the

test results (see Particulate Matter in Injections h788i). Be-

cause the chemical water purity needed for this test could

also be afforded by water purification processes other than

distillation or deionization, filtered water meeting the re-

quirements for Purified Water, but produced by means other

than distillation or deionization could be equally suitable.

Filtered Water—This water is Purified Water that has

been filtered to remove particles that could interfere with

the analysis where the water is used. Where used for prepar-

ing samples for particulate matter testing (see Particulate

Matter in Injections h788i), though unspecified in mono-

graphs, water filtration should be through a 1.2-mm filter

to be consistent with the general test chapter. Where used

as a chromatography reagent, monograph-specified filter

ratings range from 0.5 mm to unspecified.

High Purity Water—The preparation of this water is de-

fined in Containers h661i. It is water that is prepared by

deionizing previously distilled water, and then filtering it

through a 0.45-mm rated membrane. This water must have

an in-line conductivity of not greater than 0.15 mS/cm

(6.67Megohm-cm) at 258. For the sake of purity compari-

son, the analogous Stage 1 and 2 conductivity requirements

for Purified Water at the same temperature are 1.3 mS/cm

and 2.1 mS/cm, respectively. The preparation specified in

Containers h661i uses materials that are highly efficient

deionizers and that do not contribute copper ions or organics

to the water, assuring a very high quality water. If the water

of this purity contacts the atmosphere even briefly as it is

being used or drawn from its purification system, its con-

ductivity will immediately degrade, by as much as about

1.0 mS/cm, as atmospheric carbon dioxide dissolves in the

water and equilibrates to bicarbonate ions. Therefore, if

the analytical use requires that water purity remains as high
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as possible, its use should be protected from atmospheric ex-

posure. This water is used as a reagent, as a solvent for re-

agent preparation, and for test apparatus cleaning where less

pure waters would not perform acceptably. However, if a

user’s routinely available purified water is filtered and meets

or exceeds the conductivity specifications of High Purity

Water, it could be used in lieu of High Purity Water.

Ammonia-Free Water—Functionally, this water must

have a negligible ammonia concentration to avoid interfer-

ence in tests sensitive to ammonia. It has been equated with

High Purity Water that has a significantly tighter Stage 1

conductivity specification than Purified Water because of

the latter’s allowance for a minimal level of ammonium

among other ions. However, if the user’s Purified Water

were filtered and met or exceeded the conductivity specifi-

cations of High Purity Water, it would contain negligible

ammonia or other ions and could be used in lieu of High

Purity Water.

Carbon Dioxide-Free Water—The introductory portion

of the Reagents, Indicators, and Solutions section defines

this water as Purified Water that has been vigorously boiled

for at least 5 minutes, then cooled and protected from ab-

sorption of atmospheric carbon dioxide. Because the ab-

sorption of carbon dioxide tends to drive down the water

pH, most of the uses of Carbon Dioxide-Free Water are ei-

ther associated as a solvent in pH-related or pH-sensitive

determinations or as a solvent in carbonate-sensitive re-

agents or determinations. Another use of this water is for

certain optical rotation and color and clarity of solution

tests. Though it is possible that this water is indicated for

these tests simply because of its purity, it is also possible that

the pH effects of carbon dioxide containing water could in-

terfere with the results of these tests. A third plausible rea-

son that this water is indicated is that outgassing air bubbles

might interfere with these photometric-type tests. The

boiled water preparation approach will also greatly reduced

the concentrations of many other dissolved gases along with

carbon dioxide. Therefore, in some of the applications for

Carbon Dioxide-Free Water, it could be the inadvertent

deaeration effect that actually renders this water suitable.

In addition to boiling, deionization is perhaps an even more

efficient process for removing dissolved carbon dioxide (by

drawing the dissolved gas equilibrium toward the ionized

state with subsequent removal by the ion-exchange resins).

If the starting Purified Water is prepared by an efficient

deionization process and protected after deionization from

exposure to atmospheric air, water that is carbon dioxide-

free can be effectively made without the application of heat.

However this deionization process does not deaerate the wa-

ter, so if Purified Water prepared by deionization is consid-

ered as a substitute water in a test requiring Carbon Dioxide-

Free Water, the user must verify that it is not actually water

akin to Deaerated Water (discussed below) that is needed

for the test. As mentioned indicated in the High Purity Wa-

ter, even brief contact with the atmosphere can allow small

amounts of carbon dioxide to dissolve, ionize, and signifi-

cantly degrade the conductivity and lower the pH. If the an-

alytical use requires the water to remain as pH-neutral and

as carbon dioxide-free as possible, even the analysis should

be protected from atmospheric exposure. However, in most

applications, atmospheric exposure during testing does not

significantly affect its suitability in the test.

Ammonia- and Carbon Dioxide-Free Water—As im-

plied by the name, this water should be prepared by ap-

proaches compatible with those mentioned for both

Ammonia-Free Water and Carbon Dioxide-Free Water. Be-

cause the carbon dioxide-free attribute requires post-produc-

tion protection from the atmosphere, it is appropriate to first

render the water ammonia-free using the High Purity Water

process followed by the boiling and carbon dioxide-pro-
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tected cooling process. The High Purity Water deionization

process for creating Ammonia-Free Water will also remove

the ions generated from dissolved carbon dioxide and ulti-

mately, by forced equilibration to the ionized state, all the

dissolved carbon dioxide. Therefore, depending on its use,

an acceptable procedure for making Ammonia- and Carbon

Dioxide-Free Water could be to transfer and collect High

Purity Water in a carbon dioxide intrusion-protected con-

tainer.

Deaerated Water—This water is Purified Water that has

been treated to reduce the content of dissolved air by ‘‘suit-

able means’’. In the Reagents section, approaches for boil-

ing, cooling (similar to Carbon Dioxide-Free Water but

without the atmospheric carbon dioxide protection), and so-

nication are given as applicable for test uses other than dis-

solution and drug release testing. Though Deaerated Water

is not mentioned by name in Dissolution h711i, suggested

methods for deaerating dissolution media (which may be

water) include warming to 418, vacuum filtering through a

0.45-mm rated membrane, and vigorously stirring the filtrate

while maintaining the vacuum. This chapter specifically

mentions indicates that other validated approaches may be

used. In other monographs that also do not mention Deaer-

ated Water by name, degassing of water and other reagents

is accomplished by sparging with helium. Deaerated Water

is used in both dissolution testing as well as liquid chroma-

tography applications where outgassing could either inter-

fere with the analysis itself or cause erroneous results due

to inaccurate volumetric withdrawals. Applications where

ambient temperature water is used for reagent preparation,

but the tests are performed at elevated temperatures, are can-

didates for outgassing effects. If outgassing could interfere

with test performance, including, chromatographic flow,

colorimetric, or photometric measurements, or volumetric

accuracy, then Deaerated Water should probably be used,

whether called for in the analysis or not. The above deaera-

tion approaches might not render the water ‘‘gas-free’’. At

best, they reduce the dissolved gas concentrations so that

outgassing caused by temperature changes is not likely.

Recently Boiled Water—This water may include recent-

ly or freshly boiled water (with no mention of cooling in the

title), but cooling prior to use is clearly intended. Occasion-

ally it is necessary to use when hot. Recently Boiled Water is

specified because it is used in a pH-related test or carbonate-

sensitive reagent, in an oxygen-sensitive test or reagent, or

in a test where outgassing could interfere with the analysis,

such as specific gravity or an appearance test.

Oxygen-Free Water—The preparation of this water is

not specifically described in the compendia. Neither is there

an oxygen specification or analysis mentioned. However, all

uses involve analyses of materials that could be sensitive to

oxidation by atmospheric oxygen. Procedures for the re-

moval of dissolved oxygen from solvents, though not nec-

essarily water, are mentioned in Polarography h801i and

Spectrophotometry and Light-Scattering h851i. These pro-

cedures involve simple sparging of the liquid with an inert

gas such as nitrogen or helium followed by inert gas blan-

keting to prevent oxygen reabsorption. The sparging times

cited range from 5 to 15 minutes to an unspecified period.

Some Purified Water and Water for Injection systems pro-

duce water that is maintained in a hot state and that is inert

gas blanketed during its preparation and storage and distri-

bution. Though oxygen is poorly soluble in hot water, such

water may not be oxygen-free. Whatever procedure used for

removing oxygen should be verified as reliably producing

water that is fit for use.

LAL Reagent Water—This water is also referred to as

endotoxin-free water. This is usually Water for Injection,

which may have been sterilized. It is free from a level of
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endotoxin that would yield any detectable reaction or inter-

ference with the Limulus amebocyte lysate reagent used in

the Bacterial Endotoxins Test h85i.

Organic-Free Water—This water is defined by Organic

Volatile Impurities h 467i as producing no significantly in-

terfering gas chromatography peaks. Referenced mono-

graphs specify using this water as the solvent for standard

and test solution preparation for the Organic volatile

impurities test.

Lead-Free Water—This water is used as a transferring

diluent for an analyte in a Lead h251i test. Though no spe-

cific instructions are given for its preparation, it must not

contain any detectable lead. Purified Water should be a suit-

able substitute for this water.

Chloride-Free Water—This water is specified as the sol-

vent for use in an assay that contains a reactant that precipi-

tates in the presence of chloride. Though no specific

preparation instructions are given for this water, its rather

obvious attribute is having a very low chloride level in order

to be unreactive with this chloride sensitive reactant. Puri-

fied Water could be used for this water but should be tested

to assure it is unreactive.

Hot Water—The uses of this water include solvents for

achieving or enhancing reagent solubilization, restoring the

original volume of boiled or hot solutions, rinsing insoluble

analytes free of hot water soluble impurities, solvents for re-

agent recrystallization, apparatus cleaning, and as a solubil-

ity attribute for various USP–NF articles. In only one

monograph is the temperature of "hot" water specified; so

in all the other cases, the water temperature is less important,

but should be high enough to achieve the desirable effect. In

all cases, the chemical quality of the water is implied to be

that of Purified Water.

VALIDATION AND QUALIFICATION OF WATER

PURIFICATION, STORAGE, AND DISTRIBUTION

SYSTEMS

Establishing the dependability of pharmaceutical water

purification, storage, and distribution systems requires an

appropriate period of monitoring and observation. Ordinar-

ily, few problems are encountered in maintaining the chem-

ical purity of Purified Water and Water for Injection

Nevertheless, the advent of using conductivity and TOC

to define chemical purity has allowed the user to more quan-

titatively assess the water’s chemical purity and its variabil-

i ty as a funct ion of routine pretreatment system

maintenance, regeneration, etc. Even the presence of such

unit operations as heat exchangers and use point hoses

can compromise the chemical quality in of water within

and delivered from an otherwise well-controlled water sys-

tem. Therefore, an assessment of the consistency of the

water’s chemical purity over time must be part of the vali-

dation program. However, even with the most well con-

trolled chemical quality, it is often more difficult to

consistently meet established microbiological quality crite-

ria owing to phenomena occurring during and after chemical

purification. A typical program involves intensive daily

sampling and testing of major process points for at least

one month after operational criteria have been established

for each unit operation, point of use, and sampling point.

An overlooked aspect of water system validation is the

delivery of the water to its actual location of use. If this

transfer process from the distribution system outlets to the

water use locations (usually with hoses) is defined as outside

the water system, then this transfer process still needs to be

validated to not adversely affect the quality of the water to

the extent it becomes unfit for use. Because routine micro-

bial monitoring is performed for the same transfer process
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and components (e.g., hoses and heat exchangers) as that of

routine water use (see Sampling Considerations), there is

some logic to include this water transfer process within

the distribution system validation.

Validation is the process whereby substantiation to a high

level of assurance that a specific process will consistently

produce a product conforming to an established set of qual-

ity attributes is acquired and documented. Prior to and dur-

ing the very early stages of validation, the critical process

parameters and their operating ranges are established. A

validation program qualifies and documents the design, in-

stallation, operation, and performance of equipment. It be-

gins when the system is defined and moves through several

stages: installation qualification (IQ), operational qualifica-

tion (OQ), and performance qualification (PQ). A graphical

representation of a typical water system validation life cycle

is shown in Figure 3.

Fig. 3. Water system validation life cycle.
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Avalidation plan for a water system typically includes the

following steps: (1) establishing standards for quality attri-

butes and operating parameters; of the finished water and

the source water; (2) defining systems and suitable subsys-

tems to produce the desired suitable unit operations and

their operating parameters for achieving the desired finished

water quality attributes from the available source water; (3)

selecting piping, equipment, controls, and monitoring tech-

nologies; (4) developing an IQ stage consisting of instru-

ment calibrations, inspections to verify that the drawings

accurately depict the as-built final configuration of the water

system and, where necessary, special tests to verify that the

installation meets the design requirements; (5) developing

an OQ stage consisting of tests and inspections to verify that

the equipment, system alerts, and controls are operating re-

liably and that appropriate alert and action levels are estab-

lished (This phase of qualification may overlap with aspects

of the next step.); and (6) developing a prospective PQ stage

to confirm the appropriateness of critical process parameter

operating ranges (During this phase of validation, alert and

action levels for key quality attributes and operating param-

eters are verified.); (7) supplementing a validation mainte-

nance program (also called continuous validation life

cycle) that includes a mechanism to control changes to the

water system and establishes and carries out scheduled pre-

ventive maintenance including recalibration of instruments

(In addition, validation maintenance includes a monitoring

program for critical process parameters and a corrective ac-

tion program.); (8) instituting a schedule for periodic review

of the system performance and requalification; and (9) com-

pleting protocols and documenting Steps 1 through 8. (7)

assuring the adequacy of ongoing control procedures, e.g.,

sanitization frequency; (8) supplementing a validation

maintenance program (also called continuous validation life

cycle) that includes a mechanism to control changes to the

water system and establishes and carries out scheduled pre-

ventive maintenance including recalibration of instruments

(In addition, validation maintenance includes a monitoring

program for critical process parameters and a corrective ac-

tion program.); (9) instituting a schedule for periodic review

of the system performance and requalification, and (10)

completing protocols and documenting Steps 1 through 9.

PURIFIED WATER AND WATER FOR INJECTION

SYSTEMS

The design, installation, and operation of systems to pro-

duce Purified Water and Water for Injection include similar

components, control techniques, and procedures. The qual-

ity attributes of both waters differ only in the presence of a

bacterial endotoxin requirement for Water for Injection and

in their methods of preparation, at least at the last stage of

preparation. The similarities in the quality attributes provide

considerable common ground in the design of water systems

to meet either requirement. The critical difference is the de-

gree of control of the system and the final purification steps

needed to ensure bacterial and bacterial endotoxin removal.

Production of pharmaceutical water employs sequential

unit operations (processing steps) that address specific water

quality attributes and protect the operation of subsequent

treatment steps. as shown in Figure 3. A typical evaluation

process to select an appropriate water quality for a particular

pharmaceutical purpose is shown in the decision tree in Fig-

ure 2. These diagrams This diagram may be used to assist in

defining requirements for specific water uses and in the se-

lection of unit operations. The final unit operations used to

produce Water for Injection have been are limited to distil-

lation and reverse osmosis. or other processes equivalent or

superior to distillation in the removal of chemical impurities

as well as microorganisms and their components. Distilla-

tion has a long history of reliable performance and can be
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validated as a unit operation for the production of Water for

Injection, but other technologies or combinations of tech-

nologies can be validated as being equivalently effective.

Other technologies, such as ultrafiltration following other

chemical purification process, may be suitable in the pro-

duction of Water for Injection but at this time experience

with this process is not widespread. if they can be shown

through validation to be as effective and reliable as distilla-

tion. The advent of new materials for older technologies,

such as reverse osmosis and ultrafiltration, that allow inter-

mittent or continuous operation at elevated, microbial tem-

peratures, show promise for a valid use in producing Water

for Injection.

The validation plan should be designed to establish the

suitability of the system and to provide a thorough under-

standing of the purification mechanism, range of operating

conditions, required pretreatment, and the most likely

modes of failure. It is also necessary to demonstrate the ef-

fectiveness of the monitoring scheme and to establish the

documentation and qualification requirements for the sys-

tem’s validation maintenance. Trials conducted in a pilot in-

stallation can be valuable in defining the operating

parameters and the expected water quality and in identifying

failure modes. However, qualification of the specific unit

operation can only be performed as part of the validation

of the installed operational system. The selection of specific

unit operations and design characteristics for a water system

should take into account the quality of the feed water, the

technology chosen for subsequent processing steps, the ex-

tent and complexity of the water distribution system, and the

appropriate compendial requirements. For example, in the

design of a system for Water for Injection, the final process

(distillation or reverse osmosis) (distillation or whatever

other validated process is used according to the monograph)

must have effective bacterial endotoxin reduction capability

and must be validated.

UNIT OPERATIONS CONCERNS

The following is a brief description of selected unit oper-

ations and the operation and validation concerns associated

with them. Not all unit operations are discussed, nor are all

potential problems addressed. The purpose is to highlight

issues that focus on the design, installation, operation, main-

tenance, and monitoring parameters that facilitate water sys-

tem validation.

Prefiltration

Filtration technology plays an important role in water sys-

tems, and filtration units are available in a wide range of de-

signs and for various applications. Removal efficiencies

differ significantly from coarse filters, such as multimedia

or sand for larger water systems and depth cartridges for

smaller water systems, to membrane filters for very small

particle control. Unit and system configurations vary widely

in type of filtering media and location in the process. (The

use of membrane filters is discussed in a later paragraph.)

Granular or cartridge filters are used for prefiltration and

are often situated at or near the head of the water pretreat-

ment system prior to unit operations designed to remove the

source water disinfectants. This location, however, does not

preclude the need for periodic microbial control since bio-

film can still proliferate in the presence of source water dis-

infectants, albeit slower than in their absence. These pre-

filters remove solid contaminants down to a size of 7 to

10 mm from the water supply and protect downstream sys-

tem components from particulates that can inhibit equip-

ment performance and shorten their effective life. Design
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and operational issues that may impact performance of

depth filters include channeling of the filtering media,

blockage from silt, microbial growth, and filtering-media

loss during improper backwashing. Control measures in-

clude pressure and flow monitoring during use and back-

washing, sanitizing, and replacing filtering media. An

important design concern is sizing of the filter to prevent

channeling or media loss resulting from inappropriate water

flow rates as well as proper sizing to minimize excessive fre-

quent or infrequent backwashing or cartridge filter replace-

ment.

The purpose of prefiltration—also referred to as initial,

coarse, or depth filtration—is to remove solid contaminants

down to a size of 7 to 10 mm from the incoming source water

supply and protect downstream system components from

particulates that can inhibit equipment performance and

shorten their effective life. This coarse filtration technology

utilizes primarily sieving effects for particle capture and a

depth of filtration medium that has a high ‘‘dirt load’’ capa-

city. Such filtration units are available in a wide range of de-

signs and for various applications. Removal efficiencies and

capacities differ significantly, from granular bed filters such

as multimedia or sand for larger water systems, to depth car-

tridges for smaller water systems. Unit and system configu-

rations vary widely in type of filtering media and location in

the process. Granular or cartridge prefilters are often situat-

ed at or near the head of the water pretreatment system be-

fore prior to unit operations designed to remove the source

water disinfectants. This location, however, does not pre-

clude the need for periodic microbial control because bio-

film can still proliferate, although at a slower rate in the

presence of source water disinfectants. Design and opera-

tional issues that may impact performance of depth filters

include channeling of the filtering media, blockage from silt,

microbial growth, and filtering-media loss during improper

backwashing. Control measures involve pressure and flow

monitoring during use and backwashing, sanitizing, and re-

placing filtering media. An important design concern is siz-

ing of the filter to prevent channeling or media loss resulting

from inappropriate water flow rates as well as proper sizing

to minimize excessively frequent or infrequent backwashing

or cartridge filter replacement.

Activated Carbon

Activated carbon beds adsorb low molecular weight or-

ganic material and oxidizing additives, such as chlorine

and chloramine compounds, removing them from the water.

They are used to achieve certain quality attributes and to

protect against reaction with downstream stainless steel sur-

faces, resins, and membranes. The chief operating concerns

regarding activated carbon beds include the propensity to

support bacteria growth, the potential for hydraulic chan-

neling, the inability to be regenerated in situ, and the shed-

ding of bacteria, endotoxins, organic chemicals, and fine

carbon particles. Control measures include appropriate high

water flow rates, sanitization with hot water or steam, back-

washing, testing for adsorption capacity, and frequent repla-

cement of the carbon bed. It is important to note that the use

of steam for carbon bed sanitization is often incompletely

effective due to channeling rather than even permeation

through the bed. This phenomenon can usually be avoided

by using hot water sanitization. Alternative technologies to

activated carbon beds can be used in order to avoid their mi-

crobial problems, such as disinfectant-neutralizing chemical

additives and regenerable organic scavenging devices.

However, these alternatives do not function by the same

mechanisms as activated carbon, may not be as effective

at removing some organics, and have a different set of op-

erating concerns and control measures that may be nearly as

troublesome as activated carbon beds. Granular activated
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carbon beds adsorb low molecular weight organic material

and oxidizing additives, such as chlorine and chloramine

compounds, removing them from the water. They are used

to achieve certain quality attributes and to protect against

reaction with downstream stainless steel surfaces, resins,

and membranes. The chief operating concerns regarding ac-

tivated carbon beds include the propensity to support bacte-

ria growth, the potential for hydraulic channeling, the

organic adsorption capacity, appropriate water flow rates

and contact time, the inability to be regenerated in situ,

and the shedding of bacteria, endotoxins, organic chemicals,

and fine carbon particles. Control measures may involve

monitoring water flow rates and differential pressures, san-

itizing with hot water or steam, backwashing, testing for ad-

sorption capacity, and frequent replacement of the carbon

bed. If the activated carbon bed is intended for organic re-

duction, it may also be appropriate to monitor influent and

effluent TOC. It is important to note that the use of steam for

carbon bed sanitization is often incompletely effective due

to steam channeling rather than even permeation through the

bed. This phenomenon can usually be avoided by using hot

water sanitization. It is also important to note that microbial

biofilm development on the surface of the granular carbon

particles (as well as on other particles such as found in deio-

nizer beds and even multimedia beds) can cause adjacent

bed granules to ‘‘stick’’ together. When large masses of

granules are agglomerated in this fashion, normal back-

washing and bed fluidization flow parameters may not be

sufficient to disperse them, leading to ineffective removal

of trapped debris, loose biofilm, and penetration of microbi-

al controlling conditions (as well as regenerant chemicals as

in the case of agglomerated deionizer resins). Alternative

technologies to activated carbon beds can be used in order

to avoid their microbial problems, such as disinfectant-neu-

tralizing chemical additives and regenerable organic scav-

enging devices. However, these alternatives do not

function by the same mechanisms as activated carbon,

may not be as effective at removing disinfectants and some

organics, and have a different set of operating concerns and

control measures that may be nearly as troublesome as acti-

vated carbon beds.

Additives

Chemical additives are used in water systems (a) to con-

trol microorganisms by use of sanitants such as chlorine

compounds and ozone, (b) to enhance the removal of sus-

pended solids by use of flocculating agents, (c) to remove

chlorine compounds, (d) to avoid scaling on reverse osmosis

membranes, and (e) to adjust pH for more effective removal

of carbonate and ammonia compounds by reverse osmosis.

These additives do not constitute ‘‘added substances’’ as

long as they are either removed by subsequent processing

steps or they naturally and completely autodegrade or equil-

ibrate to ions and molecules native to the water such as hy-

drogen and hydroxide ions, oxygen, or water itself. are

otherwise absent from the finished water. Control of addi-

tives to ensure a continuously effective concentration and

subsequent monitoring to ensure their removal as well as

their non-native reaction/degradation products should be de-

signed into the system and included in the monitoring pro-

gram.

Organic Scavengers

Organic scavenging devices use macroreticular weakly

basic anion-exchange resins capable of removing organic

material and endotoxins from the water. They can be regen-

erated with appropriate biocidal caustic brine solutions. Op-

erating concerns are associated with organic scavenging

capacity, particulate, chemical and microbiological fouling
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of the reactive resin surface, flow rate, regeneration frequen-

cy, and shedding of resin fragments. Control measures in-

clude TOC testing of influent and effluent, backwashing,

monitoring hydraulic performance, and using downstream

filters to remove resin fines.

Softeners

Water softeners may be located either upstream or down-

stream of disinfectant removal units. They utilize sodium-

based cation-exchange resins to remove water-hardness

ions, such as calcium and magnesium, that could foul or in-

terfere with the performance of downstream processing

equipment such as reverse osmosis membranes, deioniza-

tion devices, and distillation units. Water softeners can also

be used to remove other lower affinity cations, such as the

ammonium ion, that may be released from chloramine dis-

infectants commonly used in drinking water and which

might otherwise carryover through other downstream unit

operations. If ammonium removal is one of its purposes,

the softener must be located downstream of the disinfectant

removal operation, which itself may liberate ammonium

from neutralized chloramine disinfectants. Water softener

resin beds are regenerated with concentrated sodium chlo-

ride solution (brine). Concerns include microorganism pro-

liferation, channeling caused by biofilm agglomeration of

resin particles, appropriate water flow rates and contact

time, ion-exchange capacity, organic and particulate resin

fouling, organic leaching from new resins, fracture of the

resin beads, resin degradation by excessively chlorinated

water, and contamination from the brine solution used for

regeneration. Control measures include involve recircula-

tion of water during periods of low water use, periodic

sanitization of the resin and brine system, use of microbial

control devices (e.g., UV light and chlorine), locating the

unit upstream of the disinfectant removal step (if used only

for softening), appropriate regeneration frequency, effluent

chemical monitoring (e.g., hardness ions and possibly am-

monium), and downstream filtration to remove resin fines. If

a softener is used for ammonium removal from chloramine-

containing source water, then capacity, contact time, resin

surface fouling, pH, and regeneration frequency are very

important.

Deionization

Deionization (DI), electrodeionization (EDI), and contin-

uous deionization (CDI) electrodeionization (CEDI) are ef-

fective methods of improving the chemical quality attributes

of water by removing cations and anions. DI systems have

charged resins that require periodic regeneration with an ac-

id and base. Typically, cationic resins are regenerated with

either hydrochloric or sulfuric acid, which replace the cap-

tured positive ions with hydrogen ions. Anionic resins are

regenerated with sodium or potassium hydroxide, which re-

place captured negative ions with hydroxide ions. Because

free endotoxin is negatively charged, there is some removal

of endotoxin achieved by the anionic resin. Both regenerant

chemicals are biocidal and offer a measure of microbial con-

trol. The system can be designed so that the cation and anion

resins are in separate or ‘‘twin’’ beds or they can be mixed

together to form a mixed bed. Twin beds are easily regener-

ated but deionize water less efficiently than mixed beds,

which have a considerably more complex regeneration pro-

cess. Rechargeable resin canisters can also be used for this

purpose.

The EDI and CDI systems use CEDI system uses a com-

bination of mixed resin, selectively permeable membranes,

and an electric charge, providing continuous flow (product

and waste concentrate) and continuous regeneration. Water

enters both the resin section and the waste (concentrate) sec-

tion. As it passes through the resin, it is deionized to become
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product water. The resin acts as a conductor enabling the

electrical potential to drive the captured cations and anions

through the resin and appropriate membranes for concentra-

tion and removal in the waste water stream. The electrical

potential also separates the water in the resin (product) sec-

tion into hydrogen and hydroxide ions. This permits contin-

uous regeneration of the resin without the need for

regenerant additives. However, unlike conventional deioni-

zation, EDI and CDI units must start with water that is al-

ready pretreated to be fairly pure because they cannot

handle the heavier ion load of unpurified source water. CE-

DI units must start with water that is already partially puri-

fied because they generally cannot produce Purified Water

quality when starting with the heavier ion load of unpurified

source water.

Concerns for all forms of deionization units include mi-

crobial and endotoxin control, chemical additive impact

on resins and membranes, and loss, degradation, and fouling

of resin. Issues of concern specific to DI units include regen-

eration frequency and completeness, channeling, caused by

biofilm agglomeration of resin particles, organic leaching

from new resins, complete resin separation for mixed bed

regeneration, and mixing air contamination (mixed beds).

Control measures vary but typically include recirculation

loops, effluent microbial control by UV light, conductivity

monitoring, resin testing, microporous filtration of mixing

air, microbial monitoring, frequent regeneration to minimize

and control microorganism growth, sizing the equipment for

suitable water flow and contact time, and use of elevated

temperatures. Internal distributor and regeneration piping

for mixed bed units should be configured to ensure that re-

generation chemicals contact all internal bed and piping sur-

faces and resins. Rechargeable canisters can be the source of

contamination and should be carefully monitored. Full

knowledge of previous resin use, minimum storage time be-

tween regeneration and use, and appropriate sanitizing pro-

cedures are critical factors ensuring proper performance.

Reverse Osmosis

Reverse osmosis (RO) units employ a semipermeable

membrane and a substantial pressure differential to drive

water through the membrane to achieve chemical, microbi-

al, and endotoxin quality improvement. The process streams

consist of supply water, product water (permeate), and

wastewater (reject). Pretreatment and system configuration

variations and chemical additives may be necessary depend-

ing on source water to achieve desired performance and re-

liability. Concerns associated with the design and operation

of RO units include membrane materials that are extremely

sensitive to sanitizing agents; to particulate, chemical, and

microbial membrane fouling; to membrane and seal integri-

ty; to the passage of dissolved gases, such as carbon dioxide

and ammonia; and to the volume of wastewater. Failure of

membrane or seal integrity will result in product water con-

tamination. Methods of control consist of suitable pretreat-

ment of the water stream, appropriate membrane material

selection, integrity challenges, membrane design and heat

tolerance, periodic sanitization, and monitoring of differen-

tial pressures, conductivity, microbial levels, and total or-

ganic carbon. The configuration of the RO unit offers

control opportunities by expanding the single pass scheme

to parallel staged, reject staged, two-pass, and combination

designs. An example would be the use of a two-pass design

to improve reliability, quality, and efficiency. The develop-

ment of RO units that can tolerate sanitizing water temper-

atures as well as operate efficiently at elevated temperatures

has added greatly to their microbial control and to the avoid-

Pharmacopeial Forum
1780 IN-PROCESS REVISION Vol. 30(5) [Sept.—Oct. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



ance of biofouling. RO units can be used alone or in com-

bination with DI and EDI units for operational and quality

enhancements.

Reverse osmosis (RO) units employ semipermeable

membranes. The ‘‘pores’’ of RO membranes are actually in-

tersegmental spaces among the polymer molecules. They

are big enough for permeation of water molecules, but too

small to permit passage of hydrated chemical ions. How-

ever, many factors including pH, temperature, and differen-

tial pressure across the membrane affect the selectivity of

this permeation. With the proper controls, RO membranes

can achieve chemical, microbial, and endotoxin quality im-

provement. The process streams consist of supply water,

product water (permeate), and wastewater (reject). Depend-

ing on source water, pretreatment and system configuration

variations and chemical additives may be necessary to

achieve desired performance and reliability.

A major factor affecting RO performance is the permeate

recovery rate, that is, the amount of the water passing

through the membrane compared to the amount rejected.

This is influenced by the several factors, but most signifi-

cantly by the pump pressure. Recoveries of 75% are typical,

and can accomplish a 1 to 2 log purification of most impu-

rities. For most feed waters, this is usually not enough to

meet Purified Water conductivity specifications. A second

pass of this permeate water through another RO stage usual-

ly achieves the necessary permeate purity if other factors

such as pH and temperature have been appropriately adjust-

ed and the ammonia from chloraminated source water has

been previously removed. Increasing recoveries with higher

pressures in order to reduce the volume of reject water will

lead to reduced permeate purity. If increased pressures are

needed over time to achieve the same permeate flow, this

is an indication of partial membrane blockage that needs

to be corrected before it becomes irreversibly fouled, and

expensive membrane replacement is the only option.

Other concerns associated with the design and operation

of RO units include membrane materials that are extremely

sensitive to sanitizing agents and to particulate, chemical,

and microbial membrane fouling; membrane and seal integ-

rity; the passage of dissolved gases, such as carbon dioxide

and ammonia; and the volume of wastewater, particularly

where water discharge is tightly regulated by local authori-

ties. Failure of membrane or seal integrity will result in pro-

duct water contamination. Methods of control involve

suitable pretreatment of the influent water stream, appropri-

ate membrane material selection, integrity challenges,

membrane design and heat tolerance, periodic sanitization,

and monitoring of differential pressures, conductivity, mi-

crobial levels, and TOC.

The development of RO units that can tolerate sanitizing

water temperatures as well as operate efficiently and contin-

uously at elevated temperatures has added greatly to their

microbial control and to the avoidance of biofouling. RO

units can be used alone or in combination with DI and CEDI

units as well as ultrafiltration for operational and quality en-

hancements.

Ultrafiltration

Ultrafiltration is another technology that uses a permeable

membrane, but unlike RO, it works by mechanical separa-

tion rather than osmosis. Due to the ability of the membrane

to sieve out macromolecules (typically greater than about 20

K daltons) depending on pore size and other factors, macro-

molecular and microbial impurities, such as endotoxins, can

be retained by these membranes, effectively removing them

from the effluent. This technology may be appropriate as an

intermediate or final purification step. Similar to RO, suc-
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cessful performance is dependent upon pretreatment of the

water by upstream unit operations. Issues of concern include

compatibility of membrane material with heat and sanitizing

agents, membrane integrity, fouling by particles and micro-

organisms, and seal integrity. Control measures include fil-

tration medium selection, sanitization, tangential flow

designs capable of flushing the membrane surface, integrity

challenges, regular cartridge changes, elevated feed water

temperature, and monitoring total organic carbon and differ-

ential pressure. Additional flexibility in operation is possible

based on the way units are arranged such as in a parallel or

series configuration. Care should be taken to avoid stagnant

water conditions that could promote microorganism growth

in back-up or standby units.

Ultrafiltration is a technology most often employed in

pharmaceutical water systems for removing endotoxins

from a water stream. It can also use semi-permeable mem-

branes, but unlike RO, these typically use polysulfone mem-

branes whose intersegmental ‘‘pores’’ have been

purposefully exaggerated during their manufacture by pre-

venting the polymer molecules from reaching their smaller

equilibrium proximities to each other. Depending on the le-

vel of equilibrium control during their fabrication, mem-

branes with differing molecular weight ‘‘cutoffs’’ can be

created such that molecules with molecular weights above

these cutoffs ratings are rejected and cannot penetrate the

filtration matrix.

Ceramic ultrafilters are another molecular sieving tech-

nology. They are cakes of ultra-fine silicate particles, the

size of which ultimately determines the molecular porosity,

that have been partially sintered together at high tempera-

tures. Ceramic ultrafilters are self supporting and extremely

durable, backwashable, chemically cleanable, and steam

sterilizable. However, they generally require higher operat-

ing pressures than membrane type ultrafilters.

All ultrafiltration devices work primarily by a molecular

sieving principle. Ultrafilters with molecular weight cutoff

ratings in the range of 10,000 to 20,000 Da are typically

used in water systems for removing endotoxins. This tech-

nology may be appropriate as an intermediate or final puri-

fication step. Similar to RO, successful performance is

dependent upon pretreatment of the water by upstream unit

operations.

Issues of concern for ultrafilters include compatibility of

membrane material with heat and sanitizing agents,

membrane integrity, fouling by particles and microorga-

nisms, and seal integrity. Control measures involve filtration

medium selection, sanitization, flow design (dead end vs.

tangential), integrity challenges, regular cartridge changes,

elevated feed water temperature, and monitoring TOC and

differential pressure. Additional flexibility in operation is

possible based on the way ultrafiltration units are arranged

such as in a parallel or series configurations. Care should be

taken to avoid stagnant water conditions that could promote

microorganism growth in back-up or standby units.

Charge-Modified Filtration

Charge-modified filters are usually microbially retentive

filters that are treated during their manufacture to have a

positive charge on their surfaces. Microbial retentive filtra-

tion will be discussed described in a subsequent section, but

the significant feature of these membranes is their electro-

static surface charge. Such charged filters can reduce endo-

toxin levels in the fluids passing through them by their

adsorption (owing to endotoxin’s negative charge) onto

the membrane surfaces. Though ultrafilters are more often

employed as a unit operation for endotoxin removal in water

systems, charge-modified filters may also have a place in

endotoxin removal particularly where available upstream

pressures are not sufficient for ultrafiltration and for a single,
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relatively short term use. Charge-modified filters may be

difficult to validate for long-term or large-volume endotoxin

retention. Even though their purified standard endotoxin re-

tention can be well characterized, their retention capacity for

‘‘natural’’ endotoxins is difficult to gauge. Nevertheless,

utility could be demonstrated and validated as short-term,

single-use filters at points of use in water systems that are

not designed for endotoxin control or where only an endo-

toxin ‘‘polishing’’ (removal of only slight or occasional

endotoxin levels) is needed. Control and validation con-

cerns include volume and duration of use, flow rate, water

conductivity and purity, and constancy and concentration of

endotoxin levels being removed. All of these factors may

have to be evaluated and challenged prior to using this ap-

proach, making this a difficult-to-validate application. Even

so, there may still be a possible need for additional backup

endotoxin testing both upstream and downstream of the fil-

ter.

Microporous/ Microbial-Retentive Filtration

Microbial-retentive membrane filters have a larger effec-

tive pore size than ultrafilters and are used to prevent the

passage of microorganisms and similarly sized particles. Fil-

ters are rated by their manufacturer for the theoretical small-

est size of bacterial cell they are capable of retaining. The

generally accepted rating considered to retain all bacteria

from a gas stream is 0.2 or 0.22 mm (absolute, not nominal

rating). When used on air or gas vents for tanks and other

unit operations, as well as for compressed air gases used

in the regeneration of mixed bed deionization units, the

membrane surface is typically hydrophobic (nonwettable

by water). Areas of concern are blockage of tank vents by

condensed water vapor or trapped particulate matter, which

can cause mechanical damage to the tank, and concentration

of microorganisms on the surface of the membrane filter,

creating the potential for contamination of the tank or deio-

nizer contents. Control measures include heat tracing and

proper orientation of vent filter housings to prevent accumu-

lation of vapor condensate. Sterilization of the unit prior to

initial use, and periodically thereafter, as well as regular fil-

ter changes are recommended control methods.

Microbial retentive filters are also sometimes used for wa-

ter filtration in the purification systems or in distribution pip-

ing. Though microbial retentive filters, treated to be

hydrophilic and having an absolute filter rating of 0.2 or

0.22 mm, are considered to be sterilizing filters for process

streams and product formulations, their use in water systems

should either be avoided or very carefully controlled be-

cause these units can become a source for microbial contam-

ina t ion . The poten t ia l ex i s t s fo r the re l ease of

microorganisms should the membrane filter rupture or as a

result of microbial grow-through. There is also evidence that

the kinds of microorganisms that proliferate in ambient wa-

ter systems are of a size and possess cell surface properties

that could allow their passage through these filters. Filters of

smaller retention ratings (e.g., 0.1 mm) may be necessary to

more definitively retain these aquatic microorganisms.

Filters that are intended to be microretentive should be

sanitized and integrity tested prior to initial use and at appro-

priate intervals thereafter. It may also be necessary to fre-

quently replace these filters to avoid grow-through as well

as release of endotoxin from the accumulated bioburden on

the upstream side of the filters. As an added measure of pro-

tection, in-line ultraviolet lamps, appropriately sized for the

flow rate, may be used just upstream of microretentive filters

to inactivate microorganisms prior to their capture by the fil-

ter to avoid or greatly delay filter grow-through.

Microretentive filters may be used downstream of unit op-

erations that tend to release microorganisms or upstream of

unit operations that are sensitive to microorganisms. Micro-
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retentive filters may also be used to filter water feeding the

distribution system. Concerns include flow rate, membrane

and seal integrity, retention capacity, and service duration.

Control measures include monitoring differential pressure

and endotoxin levels, proper sizing, membrane integrity

testing, placing ultraviolet lamps immediately upstream,

and configuring units in series to control break-through.

These hydrophilic filters can also be treated to have a pos-

itive charge on the surface of the filter media. Such charged

filters can additionally be used to reduce endotoxin levels in

the fluids passing through them by electrostatic attraction

and adsorption. However, such applications are difficult to

validate for endotoxin retention because their endotoxin re-

tention capacity for ‘‘natural’’ endotoxin is difficult to gauge

from purified endotoxin retention and because the amount

of endotoxin in the water, or pyroburden, can be quite var-

iable. These factors make usage duration difficult to vali-

date.

Microbial-retentive membrane filters have experienced an

evolution of understanding in the past decade that has

caused previously held theoretical retention mechanisms

to be reconsidered. These filters have a larger effective

‘‘pore size’’ than ultrafilters and are intended to prevent

the passage of microorganisms and similarly sized particles

without unduly restricting flow. This type of filtration is

widely employed within water systems for filtering the bac-

teria out of both water and compressed gases as well as for

vent filters on tanks and stills and other unit operations.

However, the properties of the water system microorga-

nisms seem to challenge a filter’s microbial retention from

water with phenomena absent from other aseptic filtration

applications, such as filter sterilizing of pharmaceutical for-

mulations prior to packaging. In the latter application, ster-

ilizing grade filters are generally considered to have an

assigned rating of 0.2 or 0.22 mm. This rather arbitrary rat-

ing is associated with filters that have the ability to retain a

high level challenge of a specially prepared inoculum of

Brevundimonas (formerly Pseudomonas) diminuta. This is

a small microorganism originally isolated decades ago from

a product that had been ‘‘filter sterilized’’ using a 0.45-mm

rated filter. Further study revealed that a percentage of cells

of this microorganism could reproducibly penetrate the

0.45-mm sterilizing filters. Through the successful use in

product solution filter sterilization, retention filters assigned

the historic correlation of B. diminuta retaining tighter fil-

ters, thought to be twice as good as 0.45-mm filter, assigned

ratings of 0.2 or 0.22 mmwith their successful use in product

solution filter sterilization, both this filter rating and the as-

sociated high level B. diminuta challenge have become the

current benchmarks for sterilizing filtration. New evidence

now suggests that for microbial-retentive filters used for

pharmaceutical water, B. diminuta may not be the best mo-

del microorganism.

An archaic understanding of microbial retentive filtration

would lead one to equate a filter’s rating with the false im-

pression of a simple sieve or screen that absolutely retains

particles sized at or above the filter’s rating. A current under-

standing of the mechanisms involved in microbial retention

and the variables that can affect those mechanisms has

yielded a far more complex interaction of phenomena than

previously understood. A combination of simple sieve re-

tention and surface adsorption are now known to contribute

to microbial retention.

The following all interact to create some unusual and sur-

prising retention phenomena for water system microorga-

nisms: the variability in the range and average pore sizes

created by the various membrane fabrication processes,

the variability of the surface chemistry and three-dimension-

al structure related to the different polymers used in these

filter matrices, and the size and surface properties of the mi-
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croorganism intended to be retained by the filters. B. dimin-

uta may not the best challenge microorganisms for demon-

strating bacterial retention for 0.2- to 0.22-mm rated filters

for use in water systems because it appears to be more easily

retained by these filters than some water system flora. The

well-documented appearance of water system microorga-

nisms on the downstream sides of some 0.2- to 0.22-mm rat-

ed filters after a relatively short period of use seems to

support that some penetration phenomena are at work. Un-

known for certain is if this downstream appearance is

caused by a ‘‘blow-through’’ or some other pass-through

phenomenon as a result of tiny cells or less cell ‘‘sticki-

ness’’, or by a ‘‘growth through’’ phenomenon as a result

of cells hypothetically replicating their way through the

pores to the downstream side. Whatever is the penetration

mechanism, 0.2- to 0.22-mm rated membranes may not be

the best choice for some water system uses.

Microbial retention success in water systems has been re-

ported with the use of some manufacturers’ filters arbitrarily

rated as 0.1 mm. There is general agreement that for a given

manufacturer, their 0.1-mm rated filters are tighter than their

0.2- to 0.22-mm rated filters. However, comparably rated fil-

ters from different manufacturers in water filtration applica-

tions may not perform equivalently owing to the different

filter fabrication processes and the nonstandardized micro-

bial retention challenge processes currently used for defin-

ing the 0.1-mm filter rating. It should be noted that use of

0.1-mm rated membranes generally results in a sacrifice in

flow rate compared to 0.2- to 0.22-mmmembranes, so what-

ever membranes are chosen for a water system application,

the user must verify that the membranes are suitable for their

intended application, use period, and use process, including

flow rate.

For microbial retentive gas filtrations, the same sieving

and adsorptive retention phenomena are at work as in liquid

filtration, but the adsorptive phenomenon is enhanced by

additional electrostatic interactions between particles and

filter matrix. These electrostatic interactions are so strong

that particle retention for a given filter rating is significantly

more efficient in gas filtration than in water or product solu-

tion filtrations. These additional adsorptive interactions ren-

der filters rated at 0.2 to 0.22 mm unquestionably suitable for

microbial retentive gas filtrations. When microbially reten-

tive filters are used in these applications, the membrane sur-

face is typically hydrophobic (non-wettable by water). A

significant area of concern for gas filtration is blockage of

tank vents by condensed water vapor, which can cause me-

chanical damage to the tank. Control measures include elec-

trical or steam tracing and a self-draining orientation of vent

filter housings to prevent accumulation of vapor condensate.

However, a continuously high filter temperature will take an

oxidative toll on polypropylene components of the filter, so

sterilization of the unit prior to initial use, and periodically

thereafter, as well as regular visual inspections, integrity

tests, and changes are recommended control methods.

In water applications, microbial retentive filters may be

used downstream of unit operations that tend to release mi-

croorganisms or upstream of unit operations that are sensi-

tive to microorganisms. Microbial retentive filters may also

be used to filter water feeding the distribution system. It

should be noted that regulatory authorities allow the use

of microbial retentive filters within distribution systems or

even at use points if they have been properly validated

and are appropriately maintained. A point-of-use filter

should only be intended to ‘‘polish’’ the microbial quality

of an otherwise well-maintained system and not to serve

as the primary microbial control device. The efficacy of sys-

tem microbial control measures can only be assessed by
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sampling the water upstream of the filters. As an added mea-

sure of protection, in-line UV lamps, appropriately sized for

the flow rate (see Sanitization), may be used just upstream

of microbial retentive filters to inactivate microorganisms

prior to their capture by the filter. This tandem approach

tends to greatly delay potential microbial penetration pheno-

mena and can substantially extend filter service life.

Ultraviolet Light

The use of UV light for microbial control is discussed un-

der the Sanitization, but its applications to chemical purifi-

cation are also emerging. At wavelengths of 185 nm, UV

light has demonstrated utility in the destruction of the chlo-

rine containing disinfectants used in source water as well as

for interim stages of water pretreatment. This wavelength of

UV light has also been used to reduce TOC levels in recir-

culating distribution systems. Areas of concern include ad-

equate UV intensity and residence time, unforeseen

hyperchlorination of the source water overwhelming the

photodegradation capability, release of ammonia from the

photodegradation of chloramines, and unapparent UV bulb

failure. The use of low-pressure UV lights that emit a 254-

nm wavelength for microbial control is discussed under

Sanitization, but the application of UV light in chemical pu-

rification is also emerging. This 254-nm wavelength is also

useful in the destruction of ozone. With intense emissions at

wavelengths around 185 nm (as well as at 254 nm), medium

pressure UV lights have demonstrated utility in the destruc-

tion of the chlorine containing disinfectants used in source

water as well as for interim stages of water pretreatment.

High intensities of this wavelength alone or in combination

with other oxidizing sanitants, such as hydrogen peroxide,

have been used to lower TOC levels in recirculating distri-

bution systems. The organics are typically converted to car-

bon dioxide, which equilibrates to bicarbonate, and

incompletely oxidized carboxylic acids, both of which can

easily be removed by polishing ion-exchange resins. Areas

of concern include adequate UV intensity and residence

time, gradual loss of UV emissivity with bulb age, gradual

formation of UV-absorbing film at the water contact surface,

incomplete photodegradation during unforeseen source wa-

ter hyperchlorination, release of ammonia from chloramine

photodegradation, unapparent UV bulb failure, and conduc-

tivity degradation in distribution systems using 185-nm UV

lights. Control measures include regular inspection or emis-

sivity alarms to detect bulb failures or film occlusions, reg-

ular UV bulb sleeve cleaning and wiping, downstream

chlorine detectors, downstream polishing deionizers, and

regular (approximately yearly) bulb replacement.

Distillation

Distillation units provide chemical and microbial purifica-

tion via thermal vaporization, mist elimination, and water

vapor condensation. Avariety of designs is available includ-

ing single effect, multiple effect, and vapor compression.

The latter two configurations are normally used in larger

systems because of their generating capacity and efficiency.

Distilled water systems may require less rigorous control of

feed water quality than do membrane systems. Areas of con-

cern include carry-over of gaseous impurities such as am-

monia and carbon dioxide, faulty mist elimination,

evaporator flooding, inadequate blowdown, stagnant water

in condensers and evaporators, pump and compressor seal

design, pinhole evaporator and condenser leaks, and con-

ductivity (quality) variations during start-up and operation.

require different feed water controls than required by

membrane systems. For distillation, due consideration must

be given to prior removal of hardness and silica impurities

that may foul or corrode the heat transfer surfaces as well as

prior removal of those impurities that could volatize and
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condense along with the water vapor. In spite of general per-

ceptions, even the best distillation process cannot afford ab-

solute removal of contaminating ions and endotoxin. Most

stills are recognized as being able to accomplish at least a 3

to 4 log reduction in these impurity concentrations. Areas of

concern include carry-over of volatile organic impurities

such as trihalomethanes (see Source and Feed Water Con-

siderations) and gaseous impurities such as ammonia and

carbon dioxide, faulty mist elimination, evaporator flood-

ing, inadequate blowdown, stagnant water in condensers

and evaporators, pump and compressor seal design, pinhole

evaporator and condenser leaks, and conductivity (quality)

variations during start-up and operation.

Methods of control consist of preliminary decarbonation

steps, reliable mist elimination, visual or automated high

water level indication, use of sanitary pumps and compres-

sors, proper drainage during inactive periods, blow down

control, on-line conductivity sensing with automated diver-

sion of unacceptable quality water to the waste stream, and

periodic integrity testing for pinhole leaks. Methods of con-

trol may involve preliminary decarbonation steps to remove

both dissolved carbon dioxide and other volatile or noncon-

densable impurities; reliable mist elimination to minimize

feedwater droplet entrainment; visual or automated high wa-

ter level indication to detect boiler flooding and boil over;

use of sanitary pumps and compressors to minimize micro-

bial and lubricant contamination of feedwater and conden-

sate; proper drainage during inactive periods to minimize

microbial growth and accumulation of associated endotoxin

in boiler water; blow down control to limit the impurity con-

centration effect in the boiler to manageable levels; on-line

conductivity sensing with automated diversion to waste to

prevent unacceptable water upon still startup or still mal-

function from getting into the finished water distribute sys-

tem; and periodic integrity testing for pinhole leaks to

routinely assure condensate is not compromised by nonvo-

latized source water contaminants.

Storage Tanks

Storage tanks are included in water distribution systems to

optimize processing equipment capacity. Storage also al-

lows for routine maintenance within the pretreatment train

while maintaining continuous supply to meet manufacturing

needs. Design and operation considerations are needed to

prevent or minimize the development of biofilm, to mini-

mize corrosion, to aid in the use of chemical sanitization

of the tanks, and to safeguard mechanical integrity. These

considerations may include using closed tanks with smooth

interiors, the ability to spray the tank headspace using spray-

balls on recirculating loop returns, and the use of heated,

jacketed/insulated tanks. This minimizes corrosion and bio-

film development and aids in thermal and chemical sanitiza-

tion. Storage tanks require venting to compensate for the

dynamics of changing water levels. This can be accom-

plished with a hydrophobic microbial retentive membrane

filter fitted onto an atmospheric vent. with a properly orien-

ted and heat-traced filter housing fitted with a hydrophobic

microbial retentive membrane filter affixed to an atmospher-

ic vent. Alternatively, an automatic membrane-filtered com-

pressed gas pressurization and venting blanketing system

may be used. In both cases, rupture disks equipped with a

rupture alarm device should be used as a further safeguard

for the mechanical integrity of the tank. Areas of concern

include microbial growth or corrosion due to nonuniform

irregular or incomplete sanitization and microbial contami-

nation from unapparent unalarmed rupture disk failures that

are caused by condensate occlusion of hydrophobic occlud-

ed vent filters.
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Distribution Systems

Distribution system configuration should allow for either

the continuous flow of water in the piping by means of re-

circulation. or should provide for the periodic flushing of

nonrecirculating, dead-end, or one-way systems. Use of

nonrecirculating, dead-end, or one-way systems or system

segments should be avoided whenever possible. If not pos-

sible, these systems should be periodically flushed and more

closely monitored. Experience has shown that continuously

recirculated systems are easier to maintain. Pumps should be

designed to deliver fully turbulent flow conditions to facil-

itate thorough heat distribution (for hot water sanitized sys-

tems) as well as thorough chemical sanitant distribution.

Pumps Turbulent flow also appear to either retard the devel-

opment of biofilms or force its development to be less sus-

ceptible to shearing into the water. or reduce the tendency of

those biofilms to shed bacteria into the water. If redundant

pumps are used, they should be configured and used to a-

void microbial contamination of the system.

Components and distribution lines should be sloped and

fitted with drain points so that the system can be completely

drained. In stainless steel distribution systems where the wa-

ter is circulated at a high temperature, dead legs and low-

flow conditions should be avoided, and valved tie-in points

should have length-to-diameter ratios of six or less. If con-

structed of heat tolerant plastic, this ratio should be even less

to avoid cool points where biofilm development could oc-

cur. In ambient temperature distribution systems, particular

care should be exercised to avoid or minimize dead leg of

any length ratios of any size and provide for complete drain-

age. If the system is intended to be steam sanitized, careful

sloping and low-point drainage is crucial to sanitization suc-

cess. If system drainage is intended as a microbial control

strategy, it should also be configured to be dried by passage

of dry compressed air or nitrogen throughout the system be-

cause drained moist piping will also support microbial pro-

liferation. Water exiting from the distribution system should

not be returned to the system. condensate removal and sani-

tization success. If drainage of components or distribution

lines is intended as a microbial control strategy, they should

also be configured to be completely dried using dry com-

pressed air (or nitrogen if appropriate employee safety mea-

sures are used). Drained but still moist surfaces will still

support microbial proliferation. Water exiting from the dis-

tribution system should not be returned to the system with-

out first passing through all or a portion of the purification

train.

The distribution design should include the placement of

sampling valves in the storage tank and at other locations,

such as in the return line of the recirculating water system.

Where feasible, the primary sampling sites for water should

be the valves that deliver water to the points of use. Direct

connections to processes or auxiliary equipment should be

designed to prevent reverse flow into the controlled water

system. Hoses and heat exchangers that are attached to

points of use in order to deliver water for a particular use

must not chemically or microbiologically degrade the water

quality. The distribution system should permit sanitization

for microorganism control. The system may be continuously

operated at sanitizing conditions or sanitized periodically.

INSTALLATION, MATERIALS OF

CONSTRUCTION, AND COMPONENT SELECTION

Installation techniques are important because they can af-

fect the mechanical, corrosive, and sanitary integrity of the

system. Valve installation attitude should promote gravity

drainage. Pipe supports should provide appropriate slopes

for drainage and should be designed to support the piping

adequately under worst-case thermal and flow conditions.

The methods of connecting system components including
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units of operation, tanks, and distribution piping require

careful attention to preclude potential problems. Stainless

steel welds should provide reliable joints that are internally

smooth and corrosion-free. Low-carbon stainless steel,

compatible wire filler, where necessary, inert gas, automatic

welding machines, and regular inspection and documenta-

tion help to ensure acceptable weld quality. Follow-up

cleaning and passivation are important for removing con-

tamination and corrosion products and to re-establish the

passive corrosion resistant surface. Plastic materials can

be fused (welded) in some cases and also require smooth,

uniform internal surfaces. Adhesive glues and solvents

should be avoided due to the potential for voids and chem-

ical reactions. extractables. Mechanical methods of joining,

such as flange fittings, require care to avoid the creation of

offsets, gaps, penetrations, and voids. Control measures in-

clude good alignment, properly sized gaskets, appropriate

spacing, uniform sealing force, and the avoidance of thread-

ed fittings.

Materials of construction should be selected to be compat-

ible with control measures such as sanitizing, cleaning, and

passivating. Temperature rating is a critical factor in choos-

ing appropriate materials because surfaces may be required

to handle elevated operating and sanitization temperatures.

Should chemicals or additives be used to clean, control, or

sanitize the system, materials resistant to these chemicals or

additives must be utilized. Materials should be capable of

handling turbulent flow and elevated velocities without

wear of the corrosion-resistant film such as the passive chro-

mium oxide surface of stainless steel. The finish on metallic

materials such as stainless steel, whether it is a refined mill

finish, polished to a specific grit, or an electropolished treat-

ment, should complement system design and provide satis-

factory corrosion and microbial activity resistance as well as

chemical sanitizability. Auxiliary equipment and fittings

that require seals, gaskets, diaphragms, filter media, and

membranes should exclude materials that permit the possi-

bility of extractables, shedding, and microbial activity. Insu-

lating materials exposed to stainless steel surfaces should be

free of chlorides to avoid the phenomenon of stress corro-

sion cracking that can lead to system contamination and the

destruction of tanks and critical system components.

Specifications are important to ensure proper selection of

materials and to serve as a reference for system qualification

and maintenance. Information such as mill reports for stain-

less steel and reports of composition, ratings, and material

handling capabilities for nonmetallic substances should be

reviewed for suitability and retained for reference. Compo-

nent (auxiliary equipment) selection should be made with

assurance that it does not create a source of contamination

intrusion. Heat exchangers should be double tube sheet or

concentric tube design. They should include differential

pressure monitoring or utilize heat transfer medium of equal

or better quality to avoid problems should leaks develop.

constructed to prevent leakage of heat transfer medium to

the pharmaceutical water and, for heat exchanger designs

where prevention may fail, there should be a means to detect

leakage. Pumps should be of sanitary design with seals that

prevent contamination of the water. Valves should have

smooth internal surfaces with the seat and closing device ex-

posed to the flushing action of water, such as occurs in dia-

phragm valves. Valves with pocket areas or closing devices

(e.g., ball, plug, gate, globe) that move into and out of the

flow area should be avoided.

SANITIZATION

Microbial control in water systems is achieved primarily

through sanitization practices. Systems can be sanitized us-

ing either thermal or chemical means. Thermal approaches

to system sanitization include periodic or continuously cir-
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culating hot water and the use of steam. Temperatures of at

least 808 are most commonly used for this purpose, but con-

tinuously recirculating water of at least 658 has also been

used effectively in insulated stainless steel distribution sys-

tems when attention is paid to uniformity and distribution of

such self-sanitizing temperatures. These techniques are lim-

ited to systems that are compatible with the higher temper-

atures needed to achieve sanitization. , such as stainless steel

and some polymer formulations. Although thermal methods

control biofilm development by either continuously inhibit-

ing their growth or, in intermittent applications, by killing

the microorganisms within biofilms, they are not effective

in removing established biofilms. that could become a nutri-

ent source for rapid biofilm regrowth after the sanitizing

conditions are removed or halted. Chemical methods, where

compatible, can be used on a wider variety of construction

materials. These methods typically employ oxidizing agents

such as halogenated compounds, hydrogen peroxide, ozone,

peracetic acid, or combinations thereof. Halogenated com-

pounds are effective sanitizers but are difficult to flush from

the system and may leave biofilms intact. Compounds such

as hydrogen peroxide, ozone, and peracetic acid oxidize

bacteria and biofilms by forming reactive peroxides and free

radicals (notably hydroxyl radicals). The short half-life of

these compounds, particularly ozone, may require that it

be added continuously during the sanitization process. Hy-

drogen peroxide and ozone rapidly degrade to water and ox-

ygen; peracetic acid degrades to acetic acid in the presence

of ultraviolet light. It is important to note that microorga-

nisms in a biofilm can be extremely difficult to kill, even

by aggressive oxidizing biocides. The less developed the

biofilm, the more effective the biocidal action. Therefore,

optimal biocide control is achieved by frequent biocide

use that does not allow significant biofilm development be-

tween treatments. Killed but intact biofilms can become a

nutrient source for rapid biofilm regrowth after the sanitiz-

ing conditions are removed or halted. In such cases, a com-

bination of routine thermal and periodic supplementation

with chemical sanitization might be more effective. The

more frequent the thermal sanitization, the more likely bio-

film development and regrowth can be eliminated. Chemical

methods, where compatible, can be used on a wider variety

of construction materials. These methods typically employ

oxidizing agents such as halogenated compounds, hydrogen

peroxide, ozone, peracetic acid, or combinations thereof.

Halogenated compounds are effective sanitizers but are dif-

ficult to flush from the system and may leave biofilms intact.

Compounds such as hydrogen peroxide, ozone, and perace-

tic acid oxidize bacteria and biofilms by forming reactive

peroxides and free radicals (notably hydroxyl radicals).

The short half-life of ozone in particular, and its limitation

on achievable concentrations require that it be added contin-

uously during the sanitization process. Hydrogen peroxide

and ozone rapidly degrade to water and oxygen; peracetic

acid degrades to acetic acid in the presence of UV light.

In fact, ozone’s ease of degradation to oxygen using 254-

nm UV lights at use points allow it to be most effectively

used on a continuous basis to provide continuously sanitiz-

ing conditions.

In-line UV light at a wavelength of 254 nm can also be

used to continuously ‘‘sanitize’’ water ciculating in the sys-

tem, but these devices must be properly sized for the water

flow. Such devices inactivate a high percentage (but not

100%) of microorganisms that flow through the device but

cannot be used to directly control existing biofilm upstream

or downstream of the device. However, when coupled with

conventional thermal or chemical sanitization technologies

or located immediately upstream of a microbially retentive

filter, it is most effective and can prolong the interval be-

tween system sanitizations. The use of ultraviolet light of
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the proper wavelength also facilitates the degradation of hy-

drogen peroxide and ozone, peracetic acid, and chlorinated

water disinfectants.

It is important to note that microorganisms in a well-de-

veloped biofilm can be extremely difficult to kill, even by

aggressive oxidizing biocides. The less developed and

therefore thinner the biofilm, the more effective the biocidal

action. Therefore, optimal biocide control is achieved by

frequent biocide use that does not allow significant biofilm

development between treatments.

Sanitization steps require validation to demonstrate the

capability of reducing and holding microbial contamination

at acceptable levels. Validation of thermal methods should

include a heat distribution study to demonstrate that saniti-

zation temperatures are achieved throughout the system. Va-

lidation of chemical methods require demonstrating

adequate chemical concentrations throughout the system.

In addition, when the sanitization process is completed, ef-

fective removal of chemical residues must be demonstrated.

The frequency of sanitization is generally dictated by the re-

sults of system monitoring. Validation of thermal methods

should include a heat distribution study to demonstrate that

sanitization temperatures are achieved throughout the sys-

tem, including the body of use point valves. Validation of

chemical methods require demonstrating adequate chemical

concentrations throughout the system, exposure to all wet-

ted surfaces, including the body of use point valves, and

complete removal of the sanitant from the system at the

completion of treatment. Methods validation for the detec-

tion and quantification of residues of the sanitant or its ob-

jectionable degradants is an essential part of the validation

program. The frequency of sanitization should be supported

by, if not triggered by, the results of system microbial mon-

itoring. Conclusions derived from trend analysis of the mi-

crobiological data should be used as the alert mechanism for

maintenance. The frequency of sanitization should be estab-

lished in such a way that the system operates in a state of

microbiological control and does not routinely exceed alert

levels (see Alert and Action Levels and Specifications).

OPERATION, MAINTENANCE, AND CONTROL

A preventive maintenance program should be established

to ensure that the water system remains in a state of control.

The program should include (1) procedures for operating the

system, (2) monitoring programs for critical quality attri-

butes and operating conditions including calibration of crit-

ical instruments, (3) schedule for periodic sanitization, (4)

preventive maintenance of components, and (5) control of

changes to the mechanical system and to operating condi-

tions.

Operating Procedures—Procedures for operating the

water system and performing routine maintenance and cor-

rective action should be written, and they should also define

the point when action is required. The procedures should be

well documented, detail the function of each job, assign who

is responsible for performing the work, and describe how

the job is to be conducted. The effectiveness of these proce-

dures should be assessed during water system validation.

Monitoring Program—Critical quality attributes and

operating parameters should be documented and monitored.

The program may include a combination of in-line sensors

or automated instruments (e.g., for TOC, conductivity, hard-

ness, chlorine, etc.), automated or manual documentation of

operational parameters (such as flow rates or pressure drop

across a carbon bed, filter, or RO unit), and laboratory tests

(e.g., total microbial counts). The frequency of sampling,

the requirement for evaluating test results, and the necessity

for initiating corrective action should be included.
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Sanitization—Depending on system design and the se-

lected units of operation, routine periodic sanitization may

be necessary to maintain the system in a state of microbial

control. Technologies for sanitization are described above.

Preventive Maintenance—A preventive maintenance

program should be in effect. The program should establish

what preventive maintenance is to be performed, the fre-

quency of maintenance work, and how the work should

be documented.

Change Control—The mechanical configuration and op-

erating conditions must be controlled. Proposed changes

should be evaluated for their impact on the whole system.

The need to requalify the system after changes are made

should be determined. Following a decision to modify a wa-

ter system, the affected drawings, manuals, and procedures

should be revised.

SAMPLING CONSIDERATIONS

Water systems should be monitored at a frequency that is

sufficient to ensure that the system is in control and contin-

ues to produce water of acceptable quality. Samples should

be taken from representative locations within the processing

and distribution system. Established sampling frequencies

should be based on system validation data and should cover

critical areas including unit operation sites. The sampling

plan should take into consideration the desired attributes

of the water being sampled. For example, systems forWater

for Injection because of their more critical microbiological

requirements, may require a more rigorous sampling fre-

quency.

Where possible, samples should be collected from use

points using the same delivery devices, such as hoses, and

procedures, such as preliminary hose or outlet flushing, as

are employed for normal water use from those use points.

Where use-points samples are not practical, special sam-

pling ports may be used, but in both cases, consideration

must be given to sample collection so that it accurately rep-

resents the quality attributes of the water delivered by the

system. This may include sampling port or use-point saniti-

zation and thorough flushing before a sample is taken if such

practices are employed during routine water use or delivery

from the system. Analyses of water samples often serve two

purposes: in-process control assessments and final quality

control assessments. In-process control analyses are usually

focused on the attributes of the water within the system.

Quality control is primarily concerned with the attributes

of the water delivered by the system to its various uses.

The latter usually employs some sort of transfer device, of-

ten a flexible hose, to bridge the gap between the distribu-

tion system use-point valve and the actual location of water

use. The issue of sample collection location and sampling

procedure is often hotly debated because of the typically

mixed use of the data generated from the samples, for both

in-process control and quality control. In these single sam-

ple and mixed data use situations, the worst-case scenario

should be utilized. In other words, samples should be col-

lected from use points using the same delivery devices, such

as hoses, and procedures, such as preliminary hose or outlet

flushing, as are employed by production from those use

points. Where use points per se cannot be sampled, such

as hard-piped connections to equipment, special sampling

ports may be used. In all cases, the sample must represent

as closely as possible the quality of the water used in pro-

duction. If a point of use filter is employed, sampling of the

water prior to and after the filter is needed because the filter

will mask the microbial control achieved by the normal op-

erating procedures of the system.

Samples containing chemical sanitizing agents require

neutralization prior to microbiological analysis. Samples

for microbiological analysis should be tested immediately,
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or suitably protected refrigerated to preserve the original mi-

crobial attributes until analysis can begin. Samples of flow-

ing water are only indicative of the concentration of

planktonic (free floating) microorganisms present in the sys-

tem. Biofilm microorganisms (those attached to water sys-

tem surfaces) are usually present in greater numbers and are

the source of the planktonic population recovered from grab

samples. Microorganisms in biofilms represent a continuous

source of contamination and are difficult to directly sample

and quantify. Consequently, the planktonic population is us-

ually used as an indicator of system contamination levels

and is the basis for system Alert and Action Levels. The con-

sistent appearance of elevated planktonic levels is usually an

indication of advanced biofilm development in need of re-

medial control. System control and sanitization are key in

controlling biofilm formation and the consequent planktonic

population.

Sampling for chemical analyses is also done for in-pro-

cess control and for quality control purposes. However, un-

like microbial analyses, chemical analyses can be and often

are performed using on-line instrumentation. Such on-line

testing has unequivocal in-process control purposes because

it is not performed on the water delivered from the system.

However, unlike microbial attributes, chemical attributes

are usually not significantly degraded by hoses. Therefore,

through verification testing, it may be possible to show that

the chemical attributes detected by the on-line instrumenta-

tion (in-process testing) are equivalent to those detected at

the ends of the use point hoses (quality control testing). This

again creates a single sample and mixed data use scenario. It

is far better to operate the instrumentation in a continuous

mode, generating large volumes of in-process data, but only

using a defined small sampling of that data for QC purposes.

Examples of acceptable approaches include using highest

values for a given period, highest time-weighted average

for a given period (from fixed or rolling sub-periods), or val-

ues at a fixed daily time. Each approach has advantages and

disadvantages relative to calculation complexity and reflec-

tion of continuous quality, so the user must decide which

approach is most suitable or justifiable.

CHEMICAL CONSIDERATIONS

The chemical attributes of USP Waters prior to 1997 Pu-

rified Water and Water for Injection were specified by a se-

ries of chemistry tests for various specific and nonspecific

attributes with the intent of detecting chemical species indi-

cative of incomplete or inadequate purification. Many tests

dated back to the 19th century, were nonquantitative, and

represented long since outmoded analytical technologies.-

While these methods could have been considered barely ad-

equate to control the quality of these waters, they

nevertheless stood the test of time. This was partly because

the operation of water systems was, and still is, based on on-

line conductivity measurements and specifications generally

thought to correlate with, or at least, preclude the failure of

these archaic chemistry attribute tests.

USP moved away from these chemical attribute tests to

contemporary analytical technologies for the bulk waters

Purified Water and Water for Injection. The intent was to

upgrade the analytical technologies without tightening the

quality requirements. The two contemporary analytical

technologies employed were TOC and conductivity. The

TOC test replaced the test for Oxidizable substances that

primarily targeted organic contaminants. A multistaged

Conductivity test which detects ionic (mostly inorganic)

contaminants replaced, with the exception of the test for

Heavy metals, all of the inorganic chemical tests (i.e., Am-

monia, Calcium, Carbon dioxide, Chloride, Sulfate).
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Replacing the heavy metals attribute was considered un-

necessary because (a) the source water specifications (found

in the NPDWR) for individual Heavy metals were tighter

than the empirically determined limit found in the approxi-

mate limit of detection of the Heavy metals test for USP

XXII Water for Injection and Purified Water monograph

tests (approximately 0.1 ppm), (b) contemporary water sys-

tem construction materials do not leach heavy metal con-

taminants, and (c) test results for this attribute have

uniformly been negative—there has not been a confirmed

occurrence of a singular test failure (failure of only the

Heavy metals test with all other attributes passing) since

the current heavy metal drinking water standards have been

in place. Nevertheless, since the presence of heavy metals in

Purified Water orWater for Injection could have dire conse-

quences, its absence should at least be documented during

new water system commissioning and validation or through

prior test results records.

The only remaining original ‘‘inorganic’’ tests not cov-

ered by the conductivity specifications were Total Solids

and pH. Total solids and pH are the only tests not covered

by conductivity testing. The test for Total solids was consid-

ered redundant because the nonselective tests of conductiv-

ity and TOC could detect most chemical species other than

silica, which could remain undetected in its colloidal form.

Colloidal silica in Purified Water and Water for Injection is

easily removed by most water pretreatment steps and even if

present in the water, constitutes no medical or functional ha-

zard except under extreme and rare situations. In such ex-

treme situations, other attribute extremes are also likely to

be detected. It is, however, the user’s responsibility to en-

sure fitness for use. If silica is a significant component in

the source water, and the purification unit operations could

be operated or fail and selectively allow silica to be released

into the finished water (in the absence of co-contaminants

detectable by conductivity), then either silica-specific or a

total solids type testing should be utilized by those few af-

fected users to monitor and control this rather rare problem.

The pH attribute was eventually recognized to be redun-

dant to the conductivity test (which included pH as an aspect

of the test and specification); therefore, pH was dropped as a

separate attribute test.

The rationale used by USP to establish its conductivity

specification took into consideration the conductivity con-

tributed by the two least conductive former attributes of

Chloride and Ammonia, thereby precluding their failure

had those wet chemistry tests been performed. In essence,

the Stage 3 conductivity specifications (see Water Conduc-

tivity h645i) were established from the sum of the conduc-

tivities of contributing ions as a function of pH of chloride

(from pH 5.0 to 6.2) or ammonia (from pH 6.3 to 7.0), plus

the unavoidable contribution the limit concentrations of

chloride ions (from pH 5.0 to 6.2) and ammonia ions (from

pH 6.3 to 7.0), plus the unavoidable contribution of other

conductivity-contributing ions from water ions (H+ and

OH–), dissolved atmospheric CO2 (as HCO3
–), and an elec-

tro-balancing quantity of either Na+ of Cl–, depending on the

pH-induced ionic imbalance (see Table 1). The Stage 2 con-

ductivity specification is the lowest value on this table, 2.1

mS/cm. The Stage 1 specifications, designed primarily for

on-line measurements, were derived essentially by sum-

ming the lowest values in each column for a series the con-

tributing ion columns for each of a series of tables similar to

Table 1, created for each 58 increment between 08 and 1008.

For example purposes, the italicized values in Table 1, the

conductivity data table for 258, were summed to yield a con-
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servative value of 1.3 mS/cm, the Stage 1 specification for a

nontemperature compensated, nonatmosphere equilibrated

water sample that actual had a measured temperature of

258 to 298. Each 58 increment table was similarly treated

to yield the individual values listed in the table of Stage 1

specifications (see Water Conductivity h645i).

Table 1. Contributing Ion Conductivities of the Chloride–Ammonia Model as a Function of pH

(in atmosphere-equilibrated water at 258)

Conductivity (mS/cm)

pH H+ OH– HCO3
– Cl– Na+ NH4

+

Combined

Conductivities

Stage 3

Limit

5.0 3.49 0 0.02 1.01 0.19 0 4.71 4.7

5.1 2.77 0 0.02 1.01 0.29 0 4.09 4.1

5.2 2.20 0 0.03 1.01 0.38 0 3.62 3.6

5.3 1.75 0 0.04 1.01 0.46 0 3.26 3.3

5.4 1.39 0 0.05 1.01 0.52 0 2.97 3.0

5.5 1.10 0 0.06 1.01 0.58 0 2.75 2.8

5.6 0.88 0 0.08 1.01 0.63 0 2.60 2.6

5.7 0.70 0 0.10 1.01 0.68 0 2.49 2.5

5.8 0.55 0 0.12 1.01 0.73 0 2.41 2.4

5.9 0.44 0 0.16 1.01 0.78 0 2.39 2.4

6.0 0.35 0 0.20 1.01 0.84 0 2.40 2.4

6.1 0.28 0 0.25 1.01 0.90 0 2.44 2.4

6.2 0.22 0 0.31 1.01 0.99 0 2.53 2.5

6.3 0.18 0 0.39 0.63 0 1.22 2.42 2.4

6.4 0.14 0.01 0.49 0.45 0 1.22 2.31 2.3

6.5 0.11 0.01 0.62 0.22 0 1.22 2.18 2.2

6.6 0.09 0.01 0.78 0 0.04 1.22 2.14 2.1

6.7 0.07 0.01 0.99 0 0.27 1.22 2.56 2.6

6.8 0.06 0.01 1.24 0 0.56 1.22 3.09 3.1

6.9 0.04 0.02 1.56 0 0.93 1.22 3.77 3.8

7.0 0.03 0.02 1.97 0 1.39 1.22 4.63 4.6

As stated above, this rather radical change to a conductiv-

ity attribute as well as the inclusion of a TOC attribute al-

lowed for on-line measurements. This was a major

philosophical change and allowed major savings to be real-

ized by industry. The TOC and conductivity tests can also be

performed ‘‘off-line’’ in the laboratories using collected

samples, though sample collection tends to introduce oppor-
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tunities for adventitious contamination that can cause false

high readings. The collection of on-line data is not, how-

ever, without challenges. The continuous readings tend to

create voluminous amounts of data where before only a sin-

gle data point was available. Continuous data is excellent for

understanding how a water system performs during all of its

various usage and maintenance events in real time, but it

tends to overwhelm quality control data systems that are de-

signed for far less data. In such situations, the user must de-

cide how to limit the data to be used for routine quality

control purposes. Examples of acceptable approaches in-

clude using highest values for a given period, highest

time-weighted average for a given period (from fixed or roll-

ing subperiods), or values at a fixed daily time. Each ap-

proach has advantages and disadvantages relative to

calculation complexity and reflection of continuous quality,

so the user must decide which approach is most suitable or

justifiable. As stated under Sampling Considerations, con-

tinuous in-process data is excellent for understanding how

a water system performs during all of its various usage

and maintenance events in real time, but is too much data

for QC purposes. Therefore, a justifiable fraction or averag-

ing of the data can be used that is still representative of the

overall water quality being used.

Packaged waters present a particular dilemma relative to

the attributes of conductivity and TOC. The package itself is

the source of chemicals (inorganics and organics) that leach

over time into the water and can easily be detected. The iro-

ny of organic leaching from plastic packaging is that when

the Oxidizable substances test was the only ‘‘organic con-

taminant’’ test for both bulk and packaged waters, that test’s

insensitivity to those organic leachables rendered their pres-

ence in packaged water at high concentrations (many times

the TOC specification for bulk water) virtually undetectable.

Similarly, glass containers can also leach inorganics, such as

sodium, which are easily detected by conductivity, but are

undetected by the wet chemistry tests for water (other than

pH or Total solids). Most of these leachables are considered

harmless by current perceptions and standards at the rather

significant concentrations present. Nevertheless, they effec-

tively degrade the quality of the high-purity waters placed

into these packaging system. Some packaging materials

contain more leachables than others and may not be as suit-

able for holding water and maintaining its purity.

The attributes of conductivity and TOC tend to reveal

more about the packaging leachables than they do about

the water’s original purity. These ‘‘allowed’’ leachables

may could render the packaged versions of originally equiv-

alent bulk water essentially unsuitable for many uses where

the bulk waters are perfectly adequate.

MICROBIAL CONSIDERATIONS

The major exogenous source of microbial contamination

of bulk pharmaceutical water is source or feed water. Feed

water quality must, at a minimum, meet the quality attri-

butes of Drinking Water for which the level of coliforms

are regulated. A wide variety of other microorganisms,

chiefly Gram-negative bacteria, may be present in the in-

coming water. These microorganisms may compromise sub-

sequent purification steps. Examples of other potential

exogenous sources of microbial contamination include un-

protected vents, faulty air filters, backflow from contaminat-

ed outlets, drain air-breaks, and replacement activated

carbon, deionizer resins, and regenerant chemicals. ruptured

rupture disks, backflow from contaminated outlets, unsani-

tized distribution system ‘‘openings’’ including routine

component replacements, inspections, repairs, and expan-

sions, inadequate drain and air-breaks, and replacement ac-

tivated carbon, deionizer resins, and regenerant chemicals.

In these situations, the exogenous contaminants may not
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be normal aquatic bacteria but rather microorganisms of soil

or even human origin. The detection of nonaquatic microor-

ganisms may be an indication of a system component fail-

ure, which should trigger investigations that will remediate

their source. Sufficient care should be given to system de-

sign and maintenance in order to minimize microbial con-

tamination from these exogenous sources.

Unit operations can be a major source of endogenous mi-

crobial contamination. Microorganisms present in feed wa-

ter may adsorb to carbon bed, deionizer resins, filter

membranes, and other unit operation surfaces and initiate

the formation of a biofilm. In a high-purity water system,

biofilm is an adaptive response by certain microorganisms

to survive in this low nutrient environment. Downstream

colonization can occur when microorganisms are sloughed

off shed from existing biofilm-colonized surfaces and car-

ried to other areas of the water system. Microorganisms

may also attach to suspended particles such as carbon bed

fines or fractured resin particles. When they the microorga-

nisms become planktonic, they serve as a source of contam-

i n a t i o n t o s ub s equen t pu r i fi c a t i o n equ i pmen t

(compromising its functionality) and to distribution sys-

tems.

Another source of endogenous microbial contamination is

the distribution system itself. Microorganisms can colonize

pipe surfaces, rough welds, badly aligned flanges,valves,

and other areas unidentified dead legs, etc. where they pro-

liferate, forming a biofilm. and becoming a continuous

source of microbial contamination. The smoothness and

composition of the surface may affect the rate of initial mi-

crobial adsorption, but once adsorbed, biofilm development,

unless otherwise inhibited by sanitizing conditions, will oc-

cur regardless of the surface. Once formed, the biofilm be-

comes a continuous source of microbial contamination.

ENDOTOXIN CONSIDERATIONS

Endotoxins are lipopolysaccharides found in and shed

from the cell envelope that is external to the cell wall of

Gram-negative bacteria. Gram-negative bacteria that form

biofilms can become a source of endotoxins in pharmaceu-

tical waters. Endotoxins may occur as clusters of lipopoly-

s a c c h a r i d e mo l e c u l e s a s s o c i a t e d w i t h l i v i n g

microorganisms, fragments of dead microorganisms or the

polysaccharide slime surrounding biofilm bacteria, or as

free molecules. The free form of endotoxins may be released

from cell surfaces of the bacteria that colonize the water sys-

tem, or from the feed water that may enter the water system.

Because of the multiplicity of endotoxin sources in a water

system, endotoxin quantitation in a water system is not a

good indicator of the level of biofilm abundance within a

water system.

Endotoxin levels may be minimized by controlling the in-

troduction of free endotoxins and microorganisms in the

feed water and minimizing microbial proliferation in the

system. This may be accomplished through the normal ex-

clusion or removal action afforded by various unit opera-

tions within the treatment system as well as through

system sanitization. Other control methods include the use

of ultrafilters or charge-modified filters, either in-line or at

the point of use. The presence of endotoxins may be moni-

tored as described in the general test chapter Bacterial En-

dotoxins Test h85i.

MICROBIAL ENUMERATION CONSIDERATIONS

The objective of a water system microbiological monitor-

ing program is to provide sufficient information to control

and assess the microbiological quality of the water pro-

duced. Product quality requirements should dictate water

quality needs. specifications. An appropriate level of control

may be maintained by using data trending techniques and, if
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necessary, limiting specific contraindicated microorga-

nisms. Consequently, it may not be necessary to detect all

of the microorganisms species present in a given sample.

The monitoring program and methodology should indicate

adverse trends and detect microorganisms that are potential-

ly harmful to the finished product, process, or consumer. Fi-

nal selection of method variables should be based on the

individual requirements of the system being monitored.

It should be recognized that there is no single method that

is capable of detecting all of the potential microbial contam-

inants of a water system. The methods used for microbial

monitoring should be capable of isolating the numbers

and types of organisms that have been deemed significant

relative to in-process system control and product impact

for each individual system. Several criteria should be con-

sidered when selecting a method to monitor the microbial

content of a pharmaceutical water system. These include

method sensitivity, range of organisms types or species re-

covered, sample processing throughput, incubation period,

cost, and technical methodological complexity. An alterna-

tive consideration to the use of the classical ‘‘culture’’ ap-

proaches is a sophisticated instrumental or hybrid

approach rapid test method that may yield more timely re-

sults. However, care must be exercised in selecting such an

alternative approach to ensure that it has both sensitivity and

correlation to classical culture approaches, which are gener-

ally considered the to be the ‘‘gold standard’’ of accepted

standards for microbial enumeration.

Consideration should also be given to the timeliness of

microbial enumeration testing after sample collection. The

number of detectable planktonic bacteria in a sample col-

lected in a scrupulously clean sample container will usually

drop as time passes. The planktonic bacteria within the sam-

ple will tend to either die or to irretrievably adsorb to the

container walls reducing the number of viable planktonic

bacteria that can be withdrawn from the sample for testing.

The opposite effect can also occur if the sample container is

not scrupulously clean and contains a low concentration of

some microbial nutrient that could promote microbial

growth within the sample container. Because the number

of recoverable bacteria in a sample can change positively

or negatively over time after sample collection, it is best

to test the samples as soon as possible after being collected.

If it is not possible to test the sample within about 2 hours of

collection, the sample should be held at refrigerated temper-

atures (28 to 88) for a maximum of about 12 hours to main-

tain the microbial attributes until analysis. In situations

where even this is not possible (such as when using off-site

contract laboratories), testing of these refrigerated samples

should be performed within 48 hours after sample collec-

tion. In the delayed testing scenario, the recovered microbial

levels may not be the same as would have been recovered

had the testing been performed shortly after sample collec-

tion. Therefore, studies should be performed to determine

the existence and acceptability of potential microbial enu-

meration aberrations caused by protracted testing delays.

The Classical Culture Approach

Classical culture approaches for microbial testing of water

include but are not limited to pour plates, spread plates,

membrane filtration, and most probable number (MPN)
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tests. These methods are generally easy to perform, are less

expensive, and provide excellent sample processing

throughput. Method sensitivity can be increased via the

use of larger sample sizes. This strategy is used in the

membrane filtration method. Culture approaches are further

defined by the type of medium used in combination with the

incubation temperature and duration. This combination

should be selected according to the monitoring needs pre-

sented by a specific water system as well as its ability to re-

cover microorganisms the microorganisms of interest: those

that could have a detrimental effect on the product or pro-

cess uses as well as those that reflect the microbial control

status of the system.

There are two basic forms of media available for tradition-

al microbiological analysis: ‘‘high nutrient’’ and ‘‘low nutri-

ent’’. High-nutrient media such as plate count agar (TGYA)

and m-HPC agar (formerly m-SPC agar), are intended as

general media for the isolation and enumeration of hetero-

trophic or ‘‘copiotrophic’’ bacteria. Low-nutrient media

such as R2A agar and NWRI agar (HPCA), may be benefi-

cial for isolating slow growing ‘‘oligotrophic’’ bacteria and

bacteria that require lower levels of nutrients to grow opti-

mally. Often some facultative oligotrophic bacteria are able

to grow on high nutrient media and some facultative copio-

trophic bacteria are able to grow on low-nutrient media, but

this overlap is not complete. Low-nutrient and high-nutrient

cultural approaches may be concurrently used, especially

during the validation of a water system, as well as periodi-

cally thereafter. in order to determine if any additional num-

bers or types of bacteria are present so that their impact on

the end use may be assessed. This concurrent testing could

determine if any additional numbers or types of bacteria can

be preferentially recovered by one of the approaches. If so,

the impact of these additional isolates on system control and

the end uses of the water could be assessed. Also, the effi-

cacy of system controls and sanitization on these slower

growing bacteria can also additional isolates could be as-

sessed.

Duration and temperature of incubation are also critical

aspects of a microbiological test method. Classical method-

ologies using high nutrient media are typically incubated at

308 to 358 for 48 to 72 hours. Because of the flora in certain

water systems, incubation at lower temperatures (e.g., 208 to

258) for longer periods (e.g., 5 to 7 days) can recover higher

microbial counts when compared to classical methods.

Low-nutrient media are designed for these lower tempera-

ture and longer incubation conditions (sometimes as long

as 14 days to maximize recovery of very slow growing oli-

gotrophs or sanitant injured microorganisms), but even

high-nutrient media can sometimes increase their recovery

with these longer and cooler incubation conditions. Whether

or not a particular system needs to be monitored using high-

or low-nutrient media with higher or lower incubation tem-

peratures or shorter or longer incubation times should be de-

termined during or prior to system validation and

periodically reassessed as the microbial flora of a new water

system gradually establish a steady state relative to its rou-

tine maintenance and sanitization procedures. The establish-

ment of a ‘‘steady state’’ can take months or even years and

can be perturbed by a change in use patterns, a change in

routine and preventative maintenance or sanitization proce-

dures, and frequencies, or any type of system intrusion, such

as for component replacement, removal, or addition. The

decision to use longer incubation periods should be made

after considering balancing the need for timely information
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and the type of corrective actions required when an alert or

action level is exceeded with the ability to recover the mi-

croorganisms of interest.

The advantages gained by incubating for longer times,

namely recovery of injured microorganisms, slow growers,

or more fastidious microorganisms, should be balanced

against the need to have a timely investigation and to take

corrective action, as well as the ability of these microorga-

nisms to detrimentally affect products or processes. In no

case, however, should incubation at 308 to 358 be less than

48 hours or less than 96 hours at 208 to 258.

Normally, the microorganisms that can thrive in extreme

environments are best cultivated in the laboratory using con-

ditions simulating the extreme environments from which

they were taken. Therefore, thermophilic bacteria might

be able to exist in the extreme environment of hot pharma-

ceutical water systems, and if so, could only be recovered

and cultivated in the laboratory if similar thermal conditions

were provided. Thermophilic aquatic microorganisms do

exist in nature, but they typically derive their energy for

growth from harnessing the energy from sunlight, from ox-

idation/reduction reactions of elements such as sulfur or

iron, or indirectly from other microorganisms that do derive

their energy from these processes. Such chemical/nutritional

conditions do not exist in high purity water systems, wheth-

er ambient or hot. Therefore, it is generally considered

pointless to search for thermophiles from hot pharmaceuti-

cal water systems owing to their inability to grow there.

The microorganisms that inhabit hot systems tend to be

found in much cooler locations within these systems, for ex-

ample, within use-point heat exchangers or transfer hoses. If

this occurs, the kinds of microorganisms recovered are us-

ually of the same types that might be expected from ambient

water systems. Therefore, the mesophilic microbial cultiva-

tion conditions described later in this chapter are usually ad-

equate for their recovery.

‘‘Instrumental’’ Approaches

Examples of instrumental approaches include micro-

scopic visual counting techniques (e.g., epifluorescence

and immunofluorescence) and similar automated laser scan-

ning approaches and radiometric, impedometric, and bio-

chemically based methodologies. These methods all

possess a variety of advantages and disadvantages. One ad-

vantage is their precision and accuracy. Advantages could

be their precision and accuracy or their speed of test result

availability as compared to the classical cultural approach.

In general, instrument approaches often have a shorter lead

time for obtaining results, which could facilitate timely sys-

tem control. This advantage, however, is often counterbal-

anced by limited sample processing throughput due to

extended sample collection time, costly and/or labor-inten-

sive sample processing, or other instrument and sensitivity

limitations.

Instrumental approaches are typically destructive because

further isolate manipulation for characterization purposes is

precluded. Generally, some form of microbial isolate char-

acterization may be a required element of water system

monitoring. Consequently, culturing approaches have tradi-

tionally been preferred over instrumental approaches be-

cause they offer a balance of desirable test attributes and

post-test capabilities. Furthermore, instrumental approaches

are typically destructive, precluding subsequent isolate ma-

nipulation for characterization purposes. Generally, some
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form of microbial isolate characterization, if not full identi-

fication, may be a required element of water system moni-

toring. Consequently, culturing approaches have

traditionally been preferred over instrumental approaches

because they offer a balance of desirable test attributes

and post-test capabilities.

Suggested Methodologies

The following general methods were originally derived

from Standard Methods for the Examination of Water and

Wastewater, 17th Edition, American Public Health Associa-

tion, Washington, DC 20005. Even though this publication

has undergone several revisions since its first citation in this

chapter, the methods are still considered appropriate for es-

tablishing trends in the number of colony-forming units ob-

served in the routine microbiological monitoring of

pharmaceutical waters. It is recognized, however, that other

combinations of media and incubation time and temperature

may occasionally or even consistently result in higher num-

bers of colony-forming units being observed and/or differ-

ent species being recovered.

The extended incubation periods that are usually required

by some of the alternative methods available offer disadvan-

tages that may outweigh the advantages of the higher counts

that may be obtained. The somewhat higher baseline counts

that might be observed using alternate cultural conditions

would not necessarily have greater utility in detecting an ex-

cursion or a trend. In addition, some alternate cultural con-

ditions using low-nutrient media tend to lead to the

development of microbial colonies that are much less differ-

entiated in colonial appearance, an attribute that microbiol-

ogists rely on when selecting representative microbial types

for further characterization. It is also ironical that the nature

of some of the slow growers and the extended incubation

times needed for their development into visible colonies

may also lead to those colonies being largely nonviable,

which limits their further characterization and precludes

their subculture and identification.

Methodologies that can be suggested as generally satis-

factory for monitoring pharmaceutical water systems are

as follows. However, it must be noted that these are not re-

feree methods nor are they necessarily optimal for recover-

ing microorganisms from all water systems. The users must

decide should determine through experimentation with var-

ious approaches which methodologies are best for monitor-

ing their water systems and recovering certain for in-process

control and quality control purposes as well as for recover-

ing any contraindicated species they may have specified.
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Drinking Water: POUR PLATE METHOD OR MEMBRANE FILTRATION METHOD1

Sample Volume—1.0 mL minimum2

Growth Medium—Plate Count Agar3

Incubation Time—48 to 72 hours minimum

Incubation Temperature—308 to 358

Purified Water: POUR PLATE OR MEMBRANE FILTRATION METHOD1

Sample Volume—1.0 mL minimum2

Growth Medium—Plate Count Agar3

Incubation Time—48 to 72 hours minimum

Incubation Temperature—308 to 358

Water for Injection: MEMBRANE FILTRATION METHOD1

Sample Volume—100 mL minimum2

Growth Medium—Plate Count Agar3

Incubation Time—48 to 72 hours minimum

Incubation Temperature—308C to 358C

1 A membrane filter with an absolute rating of 0.45 mm is generally considered preferable even though the cellular width of
some of the bacteria in the sample may be narrower than this. The efficiency of the filtration process still allows the retention
of a very high percentage of these smaller cells and is adequate for this application. Filters with smaller porosity ratings may
be used if desired, but for a variety of reasons the ability of the retained cells to develop into visible colonies may be com-
promised, so count accuracy must be verified by a reference approach.
2 When colony counts are low to undetectable using the indicated minimum sample volume, it is generally recognized that a
larger sample volume should be tested in order to gain better assurance that the resulting colony count is more statistically
representative. The sample volume to consider testing is dependent on the user’s need to know (which is related to the es-
tablished alert and action levels and the water system’s microbial control capabilities) and the statistical reliability of the
resulting colony count. In order to test a larger sample volume, it may be necessary to change testing techniques, e.g., chang-
ing from a pour plate to a membrane filtration approach. Nevertheless, in a very low to nil count scenario, a maximum sample
volume of around 250 to 300 mL is usually considered a reasonable balance of sample collecting and processing ease and
increased statistical reliability. However, when sample volumes larger than about 2 mL are needed, they can only be pro-
cessed using the membrane filtration method.
3 Also known as Standard Methods Agar, Standard Methods Plate Count Agar, or TGYA, this medium contains tryptone
(pancreatic digest of casein), glucose and yeast extract.

IDENTIFICATION OF MICROORGANISMS

Identifying the isolates recovered from water monitoring

methods may be important in instances where specific

waterborne microorganisms may be detrimental to the prod-

ucts or processes in which the water is used. Microorganism

information such as this may also be useful when identify-

ing the source of microbial contamination in a product or

process. Often a limited group of microorganisms is routine-

ly recovered from a water system. After repeated recovery

and characterization, an experienced microbiologist may be-

come proficient at their identification based on only a few

recognizable traits such as colonial morphology and stain-

ing characteristics. This level of characterization may be ad-

Pharmacopeial Forum
1802 IN-PROCESS REVISION Vol. 30(5) [Sept.—Oct. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



equate for most situations. This may allow for a reduction in

the number of identifications to representative colony types,

or, with proper analyst qualification, may even allow testing

short cuts to be taken for these microbial identifications.

ALERT AND ACTION LEVELS AND

SPECIFICATIONS

Water systems should be microbiologically monitored to con-
firm that they continue to operate within their design specifications
and produce water of acceptable quality. Monitoring data may be
compared to established process parameters or product specifica-
tions.
A refinement to the use of process parameters and product spe-

cifications is the establishment of Alert and Action Levels, which
signal a shift in process performance. Alert and Action Levels are
distinct from process parameters and product specifications in that
they are used for monitoring and control rather than accept or reject
decisions. Alert Levels are levels, events, or ranges that, when ex-
ceeded, indicate that a process may have drifted from its normal
operating condition. Alert Levels constitute a warning and do not
necessarily require a corrective action. Action Levels are levels,
events, or ranges that, when exceeded, indicate that a process
has drifted from its normal operating range. Exceeding an Action
Level indicates that corrective action should be taken to bring the
process back into its normal operating range. Alert and Action Lev-
els are established within process and product specification toler-
ances and are based on a combination of technical and product
related considerations. Consequently, exceeding an Alert or Action
Level does not imply that product quality has been compromised.
Technical considerations used to establish Alert and Action Lev-

els should include a review of equipment design specifications to
ensure that the purification equipment is capable of achieving the
required level of purity. In addition, samples should be collected
and analyzed over a period of time to develop data reflecting nor-
mal water quality trends. Historical or statistically based levels can
be established using the above data. Levels established in this way
measure process performance and are independent of product con-
cerns.
Product-related Alert and Action Levels should represent both

product quality concerns and the ability to effectively manage
the purification process. These levels are typically based on a re-
view of process data and an assessment of product sensitivity to
chemical and microbiological contamination. The assessment of
product susceptibility might include preservative efficacy, water
activity, pH, etc. The levels should be set such that, when exceed-
ed, product quality is not compromised. Monitoring data should be
analyzed on an ongoing basis to ensure that the process continues
to perform within acceptable limits. An analysis of data trends is
often used to evaluate process performance. This information can
be used to predict departures from established operating parame-
ters, thereby signaling the need for appropriate preventative main-
tenance.
It should be recognized that the microbial Alert and Action Lev-

els established for any pharmaceutical water system are necessarily
linked to the monitoring method chosen. Using the suggested
methodologies above, generally considered maximum Action Lev-
els are 500 colony-forming units (cfu) per mL for Drinking Water,
100 cfu per mL for Purified Water and 10 cfu per 100 mL forWater
for Injection. However, if a given water system controls microor-
ganisms much more tightly than these levels, appropriate Alert and
Action Levels should be lower to truly indicate when water systems
may be starting to trend out of control. It is appropriate that, where

possible, these in-process control parameters should be established
well below microbial levels that could be problematic for products
and processes where used.
It should be emphasized that these in-process control guidelines

are not intended to be totally inclusive for every situation where
ingredient waters are employed. For example, Gram-negative mi-
croorganisms are not excluded from ingredient waters, nor is the
presence of Gram-negative microorganisms prohibited in Drinking
Water in the Federal Regulations. The reason for this is that these
microorganisms are ubiquitous to the aqueous environment and
their exclusion would likely require a sterilization process that
would not be appropriate or feasible in many manufacturing sce-
narios. However, there are situations where they might not be tol-
erated in certain products, such as some topical products intended
for use on broken skin or in some oral dosage forms. It is, therefore,
incumbent upon the manufacturer to supplement the general in-
process control guidelines to fit each particular manufacturing
and product use situation.

Though the use of alert and action levels is most often as-

sociated with microbial data, they can be associated with

any attribute. In pharmaceutical water systems, almost every

quality attribute, other than microbial quality, can be very

rapidly determined with near-real time results. These

short-delay data can give immediate system performance

feedback, serving as ongoing process control indicators.

However, because some attributes may not continuously

be monitored or have a long delay in data availability (like

microbial monitoring data), properly established Alert and

Action Levels can serve as an early warning or indication

of a potentially approaching quality shift occurring between

or at the next periodic monitoring. In a validated water sys-

tem, process controls should yield relatively constant and

more than adequate values for these monitored attributes

such that their Alert and Action Levels are infrequently

broached.

As process control indicators, alert and action levels are

designed to allow remedial action to occur that will prevent

a system from deviating completely out of control and pro-

ducing water unfit for its intended use. This ‘‘intended use’’

minimum quality is sometimes referred to as a ‘‘specifica-

tion’’ or ‘‘limit’’. In the opening paragraphs of this chapter,

rationale was presented for no microbial specifications be-

ing included within the body of the bulk water (Purified Wa-

ter and Water for Injection) monographs. This does not
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mean that the user should not have microbial specifications

for these waters. To the contrary, in most situations such

specifications should be established by the user. The micro-

bial specification should reflect the maximum microbial le-

vel at which the water is sti l l fit for use without

compromising the quality needs of the process or product

where the water is used. Because water from a given system

may have many uses, the most stringent of these uses should

be used to establish this specification.

Where appropriate, a microbial specification could be

qualitative as well as quantitative. In other words, the num-

ber of total microorganisms may be as important as the num-

ber of a specific microorganism or even the absence of a

specific microorganism. Microorganisms that are known

to be problematic could include opportunistic or overt path-

ogens, nonpathogenic indicators of potentially undetected

pathogens, or microorganisms known to compromise a pro-

cess or product, such as by being resistant to a preservative

or able to proliferate in or degrade a product. These micro-

organisms comprise an often ill-defined group referred to as

‘‘objectionable microorganisms’’. Because objectionable is

a term relative to the water’s use, the list of microorganisms

in such a group should be tailored to those species with the

potential to be present and problematic. Their negative im-

pact is most often demonstrated when they are present in

high numbers, but depending on the species, an allowable

level may exist, below which they may not be considered

objectionable.

As stated above, alert and action levels for a given process

control attribute are used to help maintain system control

and avoid exceeding the pass/fail specification for that attri-

bute. Alert and action levels may be both quantitative and

qualitative. They may involve levels of total microbial

counts or recoveries of specific microorganisms. Alert levels

are events or levels that, when they occur or are exceeded,

indicate that a process may have drifted from its normal op-

erating condition. Alert level excursions constitute a warn-

ing and do not necessarily require a corrective action.

However, alert level excursions usually lead to the alerting

of personnel involved in water system operation as well as

QA. Alert level excursions may also lead to additional mon-

itoring with more intense scrutiny of resulting and neighbor-

ing data as well as other process indicators. Action levels are

events or higher levels that, when they occur or are exceed-

ed, indicate that a process is probably drifting from its nor-

mal operating range. Examples of kinds of action level

‘‘events’’ include exceeding alert levels repeatedly; or in

multiple simultaneous locations, a single occurrence of ex-

ceeding a higher microbial level; or the individual or re-

peated recovery of specific objectionable microorganisms.

Exceeding an action level should lead to immediate notifi-

cation of both QA and personnel involved in water system

operations so that corrective actions can immediately be tak-

en to bring the process back into its normal operating range.

Such remedial actions should also include efforts to under-

stand and eliminate or at least reduce the incidence of a fu-

ture occurrence. A root cause investigation may be

necessary to devise an effective preventative action strategy.

Depending on the nature of the action level excursion, it

may also be necessary to evaluate its impact on the water

uses during that time. Impact evaluations may include delin-

eation of affected batches and additional or more extensive

product testing. It may also involve experimental product

challenges.

Alert and action levels should be derived from an evalu-

ation of historic monitoring data called a trend analysis.

Other guidelines on approaches that may be used, ranging

from ‘‘inspectional’’ to statistical evaluation of the historical

data have been published. The ultimate goal is to understand

the normal variability of the data during what is considered a
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typical operational period. Then, trigger points or levels can

be established that will signal when future data may be ap-

proaching (alert level) or exceeding (action level) the

boundaries of that ‘‘normal variability’’. Such alert and ac-

tion levels are based on the control capability of the system

as it was being maintained and controlled during that histor-

ic period of typical control.

In new water systems where there is very limited or no

historic data from which to derive data trends, it is common

to simply establish initial alert and action levels based on a

combination of equipment design capabilities but below the

process and product specifications where water is used. It is

also common, especially for ambient water systems, to mi-

crobiologically ‘‘mature’’ over the first year of use. By the

end of this period, a relatively steady state microbial popu-

lation (microorganism types and levels) will have been al-

lowed or promoted to develop as a result of the collective

effects of routine system maintenance and operation, includ-

ing the frequency of unit operation rebeddings, backwash-

ings, regenerations, sanitizations, etc. This microbial

population will typically be higher than was seen when

the water system was new, so it should be expected that

the data trends (and the resulting alert and action levels) will

increase over this ‘‘maturation’’ period and eventually level

off.

A water system should be designed so that performance-

based alert and action levels are well below water specifica-

tions. With poorly designed or maintained water systems,

the system owner may find that initial new system microbial

levels were acceptable for the water uses and specifications,

but the mature levels are not. This is a serious situation,

which if not correctable with more frequent system mainte-

nance and sanitization, may require expensive water system

renovation or even replacement. Therefore, it cannot be

overemphasized that water systems should be designed for

ease of microbial control, so that when monitored against

alert and action levels, and maintained accordingly, the wa-

ter continuously meets all applicable specifications.

An action level should not be established at a level equiv-

alent to the specification. This leaves no room for remedial

system maintenance that could avoid a specification excur-

sion. Exceeding a specification is a far more serious event

than an action level excursion. A specification excursion

may trigger an extensive finished product impact investiga-

tion, substantial remedial actions within the water system

that may include a complete shutdown, and possibly even

product rejection.

Another scenario to be avoided is the establishment of an

arbitrarily high and usually nonperformance based action le-

vel. Such unrealistic action levels deprive users of meaning-

ful indicator values that could trigger remedial system

maintenance. Unrealistically high action levels allow sys-

tems to grow well out of control before action is taken, when

their intent should be to catch a system imbalance before it

goes wildly out of control.

Because alert and action levels should be based on actual

system performance, and the system performance data are

generated by a given test method, it follows that those alert

and action levels should be valid only for test results gener-

ated by the same test method. It is invalid to apply alert and

action level criteria to test results generated by a different

test method. The two test methods may not equivalently re-

cover microorganisms from the same water samples. Simi-

larly invalid is the use of trend data to derive alert and action

levels for one water system, but applying those alert and ac-

tion levels to a different water system. Alert and action lev-

els are water system and test method specific.
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Nevertheless, there are certain maximum microbial levels

above which action levels should never be established. Wa-

ter systems with these levels should unarguably be consid-

ered out of control. Using the microbial enumeration

methodologies suggested above, generally considered max-

imum action levels are 100 cfu per mL for Purified Water

and 10 cfu per 100 mL for Water for Injection. However,

if a given water system controls microorganisms much more

tightly than these levels, appropriate alert and action levels

should be established from these tighter control levels so

that they can truly indicate when water systems may be

starting to trend out of control. These in-process microbial

control parameters should be established well below the us-

er-defined microbial specifications that delineate the water’s

fitness for use.

Special consideration is needed for establishing maxi-

mum microbial action levels for Drinking Water because

the water is often delivered to the facility in a condition over

which the user has little control. High microbial levels in

Drinking Water may be indicative of a municipal water sys-

tem upset, broken water main, or inadequate disinfection,

and therefore, potential contamination with objectionable

microorganisms. Using the suggested microbial enumera-

tion methodology, a reasonable maximum action level for

Drinking Water is 500 cfu per mL. Considering the potential

concern for objectionable microorganisms raised by such

high microbial levels in the feedwater, informing the munic-

ipality of the problem so they may begin corrective actions

should be an immediate first step. In-house remedial actions

may or may not also be needed, but could include perform-

ing additional coliform testing on the incoming water and

pretreating the water with either additional chlorination or

UV light irradiation or filtration or a combination of

approaches.&2S (USP28)

BRIEFING

h1232i Instrumentation for Analysis of High Purity Pharma-
ceutical Waters, page 303 of PF 30(1) [Jan.–Feb. 2004]. It is pro-
posed to (1) delete a sentence from the Technology Summary in the
section on Total Organic Carbon (TOC) because it was reported to
be inaccurate and (2) correct the formulas in the section on Con-
ductivity. In addition, minor editorial style changes have been
made.

(PW: F. Barletta) RTS—41177-1

Add the following:

&h1232i INSTRUMENTATION FOR
ANALYSIS OF HIGH PURITY
PHARMACEUTICALWATERS

INTRODUCTION

In the production of Purified Water and Water for Injec-

tion (WFI) the term ‘‘quality of water’’ is not rigorously de-

fined, but i t is general ly accepted to mean ‘‘ the

concentration and type of impurities’’ found in the water.

Advances in the science of water treatment have resulted

in technologies that produce more water at lower cost and

of higher quality. Consequently, the amount of impurities

found in Purified Water and Water for Injection has de-

creased. The analytical methods have also improved to keep

up with the improving water quality.

It would be impractical to describe all of the possible im-

purities because of the number of organic, inorganic, and

ionic species that could enter a water system from the out-

side environment. The number of known chemicals is in the

hundreds of thousands, and, theoretically, many could be

found at a very low concentration in a water system. The

nature of water treatment systems is such that very few unit

operations are designed to selectively remove specific con-

taminants. There are notable exceptions such as water soft-
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eners that are effective at displacing calcium and magnesi-

um with sodium to protect systems from scale. It becomes

expensive and very impractical to identify all impurity spe-

cies in a pharmaceutical water system. The analytical instru-

mentation required to measure alkaline metal and heavy

metal impurities (by atomic absorption or ion chromatogra-

phy) is expensive, and the technology is not commercially

available for measurement of specific organics in the mg/L

(ppb) range.

The more practical approach is to categorize impurities

according to various attributes such as chemical properties,

physical properties, organic/inorganic, oxidizability, toxic-

ity, etc. One practical method of categorizing the impurity

species is a determination of the degree of ionic behavior

of the chemical moiety. For example, H+, OH–, Na+, Ca2+,

Mg2+, HCO3
–, Cl–, HSO4

–, and other ionic species are com-

monly found in pharmaceutical water systems. All of these

ions have a physical property in common: namely, that they

are charged species and, therefore, detectable by conductiv-

ity. The majority of species that would be nonionic are or-

ganic. These consist of low molecular weight alcohols,

ketones, and organic acids that, because of their size or po-

larity, are not completely removed by water systems. A val-

uable method for detecting these organic species is the use

of a test for total organic carbon (TOC).

Both conductivity and TOC have the advantage of quan-

tifying these types of impurities in the aggregate with great

sensitivity. The advantage is also a disadvantage as neither

measurement can distinguish or measure individual impuri-

ties, only the aggregate.

Not all types of impurities fall into the ionic/nonionic

(conductive or TOC) category. Another class of impurities

can be described as inorganic and nonionic (and therefore

nonconductive). They include some dissolved metals, metal

oxides, other metal forms, and semimetals such as those that

are silica-based. These species may be very weakly ionized

and, therefore, would not be detectable by any conventional

conductivity or TOC method. Particles also represent anoth-

er class of impurity. These could be carbonaceous or silica-

based, but they are not normally detectable by conductivity

or TOC because they are typically nonionic and exist at con-

centrations undetectable by TOC analysis. However, the

presence of substantive concentrations of these types of im-

purities is unlikely if the water treatment system is effective.

The final significant category of impurities consists of mi-

croorganisms. Although microorganisms are carbonaceous

material, the detectability by conductivity or TOC is not

practical because their molecular concentrations are too

low to be detected by these methods. Microorganisms de-

serve special note because they can grow and interfere with

drug chemistry and cause harm to the patient if they are not

controlled (see Water for Pharmaceutical Purposes

h1231i).

Until USP 23, Supplement 5, the primary methods for en-

suring the quality of bulk Purified Water and Water for In-

jection were a series of wet chemistry tests that were

sensitive to detect the presence of ammonia, calcium, chlo-

ride, carbon dioxide, sulfate, and oxidizable substances. The

tests for these six species were subjective, unreliable, and

not predictive of the true quality of water. The quality of wa-

ter is better described by its conductivity and TOC and the

primary methods for verifying water quality have shifted to

these measurements.

Neither conductivity nor TOC are specific to any of the

ions or species listed above. TOC is considered a one-for-

one replacement for the Oxidizable Substances (potassium

permanganate) test, while conductivity is a sensitive test

for all ionic (i.e., conductive) species. Both methods have
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the advantages of being quantitative, numerical, robust,

available for use on-line or off-line, and useful for quality

control.

TOTAL ORGANIC CARBON (TOC)

Organic chemistry is the study of carbon-containing com-

pounds. The fully oxidized form of carbon, carbon dioxide

(CO2), is inorganic. CO2 is mildly reactive with water, and it

is usually detected by its concomitant compounds and ions:

carbonic acid (H2CO3), bicarbonate (HCO3
–), and carbonate

(CO3
2–). These three species are the result of the dissolution

of CO2 in water and subsequent acid dissociation; they are

not included in the TOC definition. Our concern is the re-

maining carbonaceous species that are not completely oxi-

dized. These are the organic compounds that provide a fuel

source for microorganisms, sustain biofilm, and may ad-

versely impact drug chemistry.

Organic carbon enters the water system from several lo-

cations. The usual source of TOC is from the municipal wa-

ter supply or from private wells. In January, 2002, the

Environmental Protection Agency began regulating TOC

levels in municipalities serving a population of 10,000 or

more. Source water TOC can vary anywhere from 1 to 10

mg of carbon per L. The primary source of this TOC is

the decomposition of plants and animals and subsequent

runoff or leaching into the municipal feed water sources.

The composition of these TOC products range from low

molecular weight species such as urea to high molecular

weight humic acids that give water an ‘‘iced tea’’ coloring.

Other organic compounds found in water can be the direct

result of industrial pollutants, pesticides, herbicides, and

other man-made contaminants.

Other sources of TOC are the accidental introduction of

TOC into the pharmaceutical water system and the degrada-

tion of water system components. The former is the result of

error, such as opening a wrong valve. The latter could be the

breakdown of a plastic component in the water system or the

presence of holes in the reverse osmosis (RO) membrane

system. Regardless of the source, any of these TOC contam-

inants can be detrimental to the control of the water system.

Treatment methods to reduce TOC are discussed inWater

for Pharmaceutical Purposes h1231i. In brief, various

methods such as RO and filtration can reduce TOC concen-

tration. Also, oxidizing agents such as chlorine and ozone

can break up organic molecules. They are not, however,

very selective and will attack nearly all organic molecules.

The cleavage of large molecules creates smaller organic

molecules that are easily digested and assimilated by micro-

organisms. Dead bacteria can also produce decomposition

products called endotoxins that may produce a fever when

injected into the body. The quantity of total organic carbon

in pharmaceutical waters is of primary concern because it

can enhance microorganism growth.

Volatile organic compounds are not a major contaminant

in pharmaceutical water systems. Most contaminants are

nonvolatile and are naturally occurring or anthropogenic or-

ganics. TOC measurements provide a single nonspecific

measurement, detecting a broad spectrum of compounds

without performing tests for individual contaminants.

Laboratory TOC Technologies

TOC analysis was developed initially for the measure-

ment of relatively high levels of TOC in water and waste

water. Technological advances, however, have produced in-

struments that measure low levels of TOC in water down to

sub-ppb levels, thus allowing for its application in the phar-

maceutical industry. The principal TOC technologies are

based on the oxidation of organic carbon to CO2 and subse-

quent detection of the CO2 by either conductometric or pho-

tometric means.
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Some water samples contain dissolved CO2 (and HCO3
–

and CO3
2–) at the outset of the analysis, so the inorganic car-

bon (IC) must be removed or measured as part of the anal-

ysis. For any oxidation technology, depending on the TOC

and IC levels, removal of the dissolved CO2 is always an

option. In order to achieve accurate measurement of TOC

in some samples, it is necessary to minimize the contribu-

tion of IC to the total signal. If it is determined that IC back-

ground is detrimental to the sample measurement, then the

IC can be purged from the water sample by vacuum, nitro-

gen sparging, or acid addition, depending on the technology.

This should not be necessary unless the TOC is very low

and the IC very high. In pharmaceutical bulk water supplies,

IC concentrations are typically low, and removal is not re-

quired for accurate TOC results. The basic oxidation and de-

tection techniques used in TOC equipment are described

below; however, other combinations of technologies that

are not described may also be in use.

Combustion Oxidation/Nondispersive Infrared Detec-

tion (NDIR)—This technology combination is most often

configured for laboratory use. Combustion oxidation uses

oxygen and high temperatures (46008) and a catalyst such

as platinum (Pt) to facilitate the oxidation and convert the

organic compounds to CO2. This technique has demon-

strated high oxidation efficiency for both dissolved and par-

ticulate organics. The catalyst, however, can become poi-

soned and cause low recovery. NDIR is very selective for

CO2 in the presence of water vapor. After oxidation of the

sample, the CO2 is delivered to the detection chamber by a

carrier gas. The concentration of CO2 is directly propor-

tional to the absorption response according to Beer’s Law.

As with any absorption spectrophotometric method, NDIR

is most sensitive at higher concentrations. Compared to oth-

er detectors, NDIR detectors can exhibit extended warm-up

times at start-up. NDIR detectors typically require a com-

paratively higher calibration frequency.

Heated Persulfate Oxidation/NDIR Detection—Heated

persulfate oxidation instruments generate hydroxyl radicals

( �OH) by heating the persulfate to4958. The hydroxyl rad-

icals act as powerful oxidizing agents. The cation form of

the persulfate and its concentration vary, with concentra-

tions ranging from 2% to 15%. Heated persulfate is typically

combined with the previously described NDIR detection

method to measure CO2. This technology combination is

typically applied in laboratory instrument configurations.

Heated persulfate is a very efficient oxidation method. Its

main disadvantages are the volume of reagent required.

UVOxidation/NDIR Detection—UVoxidation uses UV

light to generate hydroxyl radicals from the photolysis of

water. In some instruments persulfate, which is activated

by UV to increase the oxidative capacity, is added. This

technology combination is most commonly found in labor-

atory configurations. The natural spectral output of a low

pressure Hg lamp generates light of wavelength 253.7 and

184.9 nm. The shorter wavelength generates the oxidizing

radicals, while both wavelengths are efficient at cleaving

bonds in large and small organic molecules. This combina-

tion provides an efficient oxidation and measurement sys-

tem. UV oxidation methods are particularly well suited for

lower TOC concentrations found in pharmaceutical waters.

The main advantage is the oxidation efficiency at lower

TOC concentrations. The disadvantages are that the UV

Hg lamps must be periodically replaced and that, as previ-

ously described, the NDIR detector systems are complex.

UV/Persulfate Oxidation/Membrane Conductometric

Detection—In this technology, CO2 is generated by UV ra-

diation (as described above), and the dissolved CO2 passes

through a gas-permeable membrane to an on-board source
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of low conductivity water. The resulting increase in conduc-

tivity in this water is directly proportional to the CO2 pro-

duced from the UV oxidation. Persulfate is typically added

to enhance oxidation at TOC concentrations greater than 1

ppm. This technology combination makes use of the high

sensitivity that conductivity measurements have at low con-

centrations of CO2, and the membrane separation helps to

eliminate the typical chemical interferences that can disrupt

conductivity measurements.

Sampling Techniques for Laboratory Analysis—Be-

cause compendial pharmaceutical waters have very low

TOC (the USP limit is about 500 mg of carbon/L, but

550 mg of carbon/L, and lower, is more likely), pharmaceu-

tical waters require the following special handling to have

valid TOC measurements.

1. The water should be delivered from a hose or delivery

receptacle in the same manner in which it is used in pro-

duction.

2. The storage container may be any type that does not

shed or leach TOC, and it must be scrupulously clean.

Many plastic or polymeric containers are either unac-

ceptable because of extractable TOC or they are too dif-

ficult to clean. Limited types of materials such as PTFE,

PFA, and PVDF have found acceptance because of

their low leach rates. Glass is an excellent material

due to its negligible TOC leach rate and its cleanability.

Cleaning of the glass according to Cleaning Glass Ap-

paratus h1051i is advised.

3. The container should be completely filled with the sam-

ple to keep the trapped air to a minimum. The container

should be closed immediately to prevent atmospheric

contamination.

4. The time between sampling and analysis should be kept

to a minimum. If the samples are analyzed by an offsite

laboratory, they should be refrigerated to minimize mi-

crobial growth.

5. The setting of the flow control valve should not be

changed, and the sample bottle should not touch the

port while taking the sample.

6. For compendial purposes, the water should be tested at

a point that is equivalent to the quality of water used in

production. This may require testing at several points,

or at a location after the last-use point before the return

to the tank in a recirculating system.

On-Line TOC Technologies

The most common on-line TOC methods used in pharma-

ceutical applications employ UVoxidation and conductivity

detection. These technologies are designed for exclusive use

with low conductivity water supplies and with the device

connected directly to the sample to eliminate exposure to

the atmosphere. The low sample conductivity ensures an

IC concentration so low that its removal is not necessary.

No reagents are required because at TOC concentrations

of 500 ppb or less, UV oxidation alone is usually sufficient

for complete recovery.

UVoxidation can be applied on a fixed volume of sample

or by irradiating a continuous stream to the UV source. Con-

ductivity measurements are made during or immediately

following the oxidation step. In one configuration, a gas-

permeable membrane is used after the UV oxidation to

separate CO2 from other potentially conductive oxidation

by-products.

The main advantages of on-line technologies are the ben-

efit of continuous unattended measurement of TOC, the a-

vailability of continuous trending of the water system, the
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ability to respond to a disturbance immediately, and the

elimination of sample collection, handling, and transporta-

tion errors.

Sampling Techniques for On-Line TOC Analysis—

On-line TOC analysis has the advantage of being able to

provide data continuously and without the difficulties in

sample handling that accompany off-line TOC measure-

ments. Typically, clean tubing is attached to the water sys-

tem and water flow is directed to the inlet of the TOC

instrument. Appropriate care should be taken to eliminate

dead-legs and subsequent backflow of the sample line when

the instrument is not in use.

Technology Summary

Some of the oxidation and detection techniques work in

tandem and are ideally suited for Purified Water and Water

for Injection. These methods have the necessary resolution

and sensitivity to perform the basic TOCmeasurement func-

tions. The main differences between the technologies are the

capital costs, consumables (UV lamps, gases, reagents), and

maintenance and labor (preparing reagents, replacing cata-

lysts, installing gas generators), and suitability for laborato-

ry or on-line analysis.

Detection limits will vary by technology, and the analysis

method must be able to meet the System Suitability require-

ments and detect the levels of TOC prescribed in Total Or-

ganic Carbon h643i. IR-based detection methods involve a

well-established technique that requires a large sample size,

a purge gas, long warm-up times, and frequent calibration.

These detection methods are well suited to high TOC con-

centrations and are not susceptible to interferences that may

be found in water. UV/conductivity methods are best suited

for on-line process use in pharmaceutical waters, where the

sensitivity of conductivity measurements is ideally suited to

measuring the conductivity of CO2-containing solutions; the

conductivity-based techniques are capable of a much lower

limit of detection. The analysis time for each technology can

vary from 0.5 to 30 minutes. Calibration requirements will

also differ, varying from daily or weekly to annually. Cali-

bration may be done by the user in-place or may require spe-

cial attention by factory or trained personnel. Gases,

chemicals, lamps, and other supplies will impact operating

costs.

CONDUCTIVITY

A conductivity measurement system is similar in concept

to a TOC measurement system. A TOC analyzer cannot

quantify individual organic species, only the aggregate car-

bon in the form of CO2. Likewise, a conductivity measure-

ment does not distinguish between ions. It measures the

total conductivity of charged ionic species.

A conductivity measurement is performed by measuring

the AC resistance (conductance = 1/resistance) between two

electrodes of a known geometrical construction. The resis-

tance of the fluid between the two electrodes will increase

with electrode distance, d, and decrease with electrode area,

A. To correct for this geometrical factor, the cell constant, �,

of the sensor is equivalent to the distance between the elec-

trodes divided by the area of the electrodes.
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The cell constant normalizes the resistance, in �, (or con-

ductance, in S,) to eliminate the impact of the sensor geom-

etry, thereby resulting in the familiar water quality

measurement of resistivity, r (or conductivity, �). The equa-

tions that relate these measurements are the following:

A temperature device, such as a resistance temperature

device (RTD) or thermistor, will be embedded in most con-

ductivity sensors. The meter will measure the resistance of

that device and convert it to a temperature according to its

known temperature-resistance relationship.

The fundamental operation of conductivity measurement

systems consists of measurement of the resistance between

the electrodes, correction for the cell constant to get a con-

ductivity or resistivity measurement, and then compensation

for the raw measurement for temperature using an algorithm

in the meter. In order to meet the requirements of Water

Conductivity h645i, the temperature compensation feature

is disabled, and the uncompensated measurement is used

to determine water quality acceptance.

Impact of Water Chemistry on Conductivity

Electrical conductivity of water is a measure of the ion-

facilitated flow of current between two electrodes through

the water. The fundamental equation to describe the conduc-

tivity is the following:

in which � is the conductivity (Siemens/cm), �i is the lim-

iting molar conductivity of ion i (Siemens-cm2/mol), and Ci

is the concentration of ion i (mol/L). The equation is

summed over all ions present in the water. If the concentra-

tions are expressed in molality (mol/kg of water), then the

equation is adjusted for the water density.

Water molecules dissociate into H+ and OH– according to

the following equation:

and the extent of the reaction is determined by the dissoci-

ation constant, Kw.

Kw = [H+][OH–] = 1.006 10–14 at 258 (7)

pKw= –log(Kw) = 14 at 258 (8)
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In the absence of any other chemical species, electroneutral-

ity and Equation 7 require that

[H+] = [OH–] = 1610–7 mol/L (9)

The limiting molar conductivities at 258 of H+ and OH–

are 349.8 and 198.6 S-cm2/mol, respectively. The resulting

conductivity of pure water is 5.486 10–8 S/cm (0.0548 mS/

cm). The resistivity is the multiplicative inverse (Equation

4) of the conductivity, or 18.2Megohm-cm (M�-cm).

At temperatures other than 258 (the commonly used ref-

erence temperature), two phenomena directly impact the

conductivity of pure water. First, the dissociation constant

of water varies significantly over the range of 08 to 1008.

The value of Kw changes by a factor of 400, as the pKw is

14.9 at 08 and 12.2 at 1008. The resulting change in Kw

causes a true increase in the ion concentrations as the tem-

perature increases. The second effect is the temperature de-

pendence of the ion mobility. [NOTE—The ion mobility, a

measure of the ability of ions to conduct, is directly related

to each ion’s limiting molar conductivity.] The mobility of

both ions increases by a factor of ~3 over the range of 08 to

1008. The combination of these two effects causes the con-

ductivity of pure water to increase from 0.0116 mS/cm at 08

to 0.777 mS/cm at 1008 (86.1M�-cm to 1.29M�-cm).

Although it is not unusual for some compendial water

systems to produce pure water, most water treatment sys-

tems that produce Purified Water and Water for Injection

have small amounts of impurities that pass through the wa-

ter system. The impurities are usually simple alkali metal

ions, possibly some lighter transition metal ions, and com-

mon counter ions such as Cl–, SO4
2–, and HCO3

–. In addition,

some gases, most notably CO2, readily dissolve in water and

react to form H+ and HCO3
–, predictably affecting conduc-

tivity and pH. Regardless of the ionic impurity, each has its

own characteristic limiting molar conductivity. Thus the

measured conductivity of the water in a pharmaceutical sys-

tem is determined from Equation 5, after consideration of all

ions present at their respective concentrations.

Temperature Compensation

Temperature compensation is the adjustment of a chemi-

cal or physical measurement at any temperature to its value

at a reference temperature, 258 in this case. The purpose of

the compensation is to provide a universal reference point so

that measurements taken at different temperatures can be

properly compared. For example, if the conductivity of

the water system is 0.11 mS/cm at 378, but later in the day

it is 0.13 mS/cm at 408, the increase can be the result of the

natural increase in ion mobility due to temperature, or it

could be the result of more impurities in the water. The ben-

efit of temperature compensation is that it can distinguish

natural changes from water quality changes.

Prior to the application of microprocessors, temperature

compensation was performed either by ‘‘correcting the sig-

nal’’ with the addition of analog circuitry or by numerically

adjusting postmeasurement. Temperature compensation is

currently performed automatically by the chemically-based

numerical algorithms in the instrumentation.

Temperature compensation for conductivity measure-

ments of pure water is difficult to perform accurately. For

almost all types of fluids except pure water, the dependence

of the conductivity on temperature is, on the average, about

1.9% to 2.2% per degree over the entire 08 to 1008 range.

This linear compensation factor applies for most process flu-

ids and drinking waters, because the conductivity is domi-

nated by the ions that are not related to water dissociation.

However, because of the low impurity levels found in Puri-

fiedWater or Water for Injection systems, the chemical com-

position of the ions in water is primarily due to H+ and OH–,
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with smaller (or similar) amounts of other ions. The temper-

ature dependence of the conductivity, therefore, becomes

less predictable because of the temperature dependence of

the water chemistry. For example, at 08 the conductivity

of pure water changes at a rate of 47% per degree, while

at 1008 the temperature dependence is 52.5% per degree.

As the impurity levels increase, the temperature dependence

moderates until it reaches ~2% per degree. The appropriate

correction for temperature compensation varies and must be

accounted for correctly, depending on the temperature and

the impurity level. On-line process instrumentation per-

forms this correction automatically, but the algorithms re-

main trade secrets.

As the chapterWater Conductivity h645iwas being devel-

oped in the early 1990s, it was established that the measure-

ments would be made in a nontemperature-compensated

mode to eliminate the variability that is found from one in-

strument manufacturer to another. This resulted in the table,

Stage 1—Temperature and Conductivity Requirements in

the chapter Water Conductivity h645i that set conductivity

limits that are temperature dependent. The table takes into

account the natural increase in conductivity as a function

of temperature, while ensuring that certain impurity levels

are not exceeded.

Conductivity Technologies

Conductivity Sensors—A conductivity sensor used in

pharmaceutical water measurements typically consists of

two concentric electrodes, separated by an inert electrical in-

sulator, with a cell constant that is usually anywhere from

0.01 to 0.1 cm–1. For on-line measurements, the sensor

should be inserted into the tee of a piping system. Side-

stream measurements are possible, but direct immersion in-

to the piping are less costly (i.e., no water loss with no risk

to the water system). The electrode material should be com-

patible with the water system to prevent galvanic action be-

tween the water piping and the sensor. The insulator should

be resistant to the water and to the processing conditions that

may be present. The sensor design and geometry should be

invariant to the high temperatures (up to steam sterilizable

conditions at 1318 and 40 psia or higher), sanitization chem-

icals, UV, pressure, and flow rates that the sensor might be

exposed to. Any Handling of the conductivity sensor is crit-

ical as any change in the geometric construction of the sen-

sor will cause a change in the apparent measurement of the

conductivity.

Stainless steel electrodes should be passivated, at a mini-

mum, to reduce the possibility of corrosion or rouging. Pas-

sivation materials such as nitric acid, phosphoric acid, and

citric acid are commonly used. Surface finishes having ex-

posed surfaces with Roughness Average (Ra) 510 min (bet-

ter than standard machine finishes) are readily attainable.

The process connection to the water system can be any suit

able connection type; however, a sanitary tri-clamp flange

and gasket to provide a clean, tight seal between the sensor

flange and water system are recommended. Welding of the

electrodes to the flange should be clean and of pharmaceu-

tical grade. Threaded process connections should be avoid-

ed to eliminate deadlegs; however, this parameter has no

impact on the conductivity measurement.

The electrode material and insulator for off-line measure-

ments are not critical, provided they give accurate measure-

ments. Environmental factors are not present. To make

accurate measurements, platinum electrodes should be a-

voided because a process called platinization is required pe-

riodically to recondition the surface of the electrode.

However, this process is not robust, and it is difficult to de-

termine when platinization is necessary, except by alterna-

tive verification measurements. An adverse impact to
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measurement accuracy is also greatest at low conductivity.

Common electrode materials include stainless steel, titani-

um, hastelloy, and graphite to a lesser extent. Titanium is

widely used in the microelectronics industry because of its

naturally passive surface and resistance to pure water. All of

these electrode materials require low maintenance, if prop-

erly sanitized and cleaned. Repassivation of stainless steel

electrodes may be needed if the material rouges or becomes

scratched.

The concentric electrode design is not required, but it

does result in mechanically rugged sensor construction that

can withstand the pressures and flow changes in a water sys-

tem. Also, the grounded shield design protects the sensor

from any nearby surfaces that will impact the electric field

and cause altered measurement in unshielded electrodes.

Other subtle factors impacting sensor design and system ac-

curacy are the electrode’s macroscopic and microscopic

properties. Large cell areas are preferable because this re-

duces the metal-water impedance that is formed at the elec-

trode surface. Smaller cell areas can cause an undesirable

increase in the measured cell resistance.

The two principal types of temperature devices are nega-

tive temperature coefficient (NTC) thermistors and 100 or

1000 platinum resistance temperature devices (RTDs). Both

device types operate on the principle that their resistance

changes in known and precise ways as a function of temper-

ature. Both types are low in cost and have desirable electri-

cal response characteristics. NTC thermistors have a very

high, nonlinear sensitivity over a narrow temperature range,

and their sensitivity drops markedly as the temperature in-

creases. Platinum RTDs have a more linear response over a

very wide dynamic range, and they are mechanically more

robust than NTC thermistors. Repeatability of the resis-

tance-temperature response for RTDs tends to be better than

NTC thermistors.

Conductivity Instrumentation—The primary function

of the conductivity meter is to make the AC resistance

and the temperature measurements and to display the con-

ductivity. The frequency of the AC measurement is critical

to the accuracy of the measurement. At lower conductivity,

lower measurement frequencies (5 200 Hz) are utilized to

provide enough time to charge up the sensor to make an ac-

curate measurement. At higher conductivity (nonpharma-

ceutical water), the AC measurement is made at a much

higher frequency (up to 10,000 Hz). High frequencies are

required to reduce polarization (collection of ions) at the

electrodes. If the AC frequency is too low and the ion con-

centration is too high, ions will collect at each electrode and

disrupt the flow of current and subsequently disrupt the

measurement. Cable capacitance and fluid capacitance also

greatly impact the measurement accuracy, especially at the

lowest conductivity; therefore, unique analog measurement

systems are applied to make accurate measurements.

Most conductivity meters have multiple circuits to oper-

ate at multiple frequencies over a wide dynamic range. This

operating frequency and range of the meter are executed in-

ternally and automatically by the meter. Older instruments

and some hand-held meters may require manual adjustment

of the operating range.

A meter may be placed as far as 100 meters away from the

sensor, so the capability of transferring analog or digital sig-

nals over these distances necessitates the use of appropriate

cable shielding. Also, the use of 3- and 4-wire measure-

ments is commonly applied to reduce the negative impact

of leadwire resistance, especially for long cables.

Although temperature compensation is not intended in

Water Conductivity h645i, temperature compensation is

used by a pharmaceutical facility to monitor and control

the water system, in which case accurate temperature mea-

surement is critical. At 208, a 18 measurement error will re-
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sult in a 5% error in the calculated compensated conductiv-

ity. At 808, the same error will result in a 10% error in the

calculated compensated conductivity. Accurate temperature

calibration is necessary to ensure accurate measurements.

Other features found in on-line conductivity analyzers are

multiple channel inputs, setpoint alarms, relay control, 0/4-

20 mA output, digital output, and multiple types of measure-

ments (conductivity, resistivity), multiple compensation op-

tions, and several units of expression. The common set of

units is S/cm or mS/cm, but there is a small growing trend

toward displaying measurements in S/m, which is an SI unit.

Another requirement in Water Conductivity h645i is a dis-

play resolution of 0.1 mS/cm, though more resolution is typ-

ical.

Conductivity System Calibration

When a complete conductivity system calibration is re-

quired, it should be performed in the following sequence.

Calibrate the meter first, then the sensor afterwards. The

sensor may be calibrated on the same meter or on a different,

calibrated meter.

Conductivity Meter Calibration—The purpose of this

calibration is to verify and adjust, if necessary, the temper-

ature measurement circuit and AC conductivity measure-

ment circuit of the meter. There is no requirement for

accuracy of the temperature circuit in general chapter Water

Conductivity h645i, but an accuracy of +0.258 is typical.

Calibration is performed by removing the sensor from the

meter and replacing the sensor with a precision resistor of

known value. The resistor is a simulator of a specific tem-

perature. Comparison of the simulated and measured tem-

perature will result in an adjustment of the temperature mea-

surement circuit. There should be a provision within the

meter to adjust the circuit calibration for temperature.

The same procedure is done for the AC conductivity mea-

surement circuit. Replace the sensor with another precision

resistor. Compare the simulated and measured conductivity

and adjust, if necessary. Because of the multiple AC mea-

surement circuits in these meters, calibrate either all of the

circuits or the circuit that is in use during normal operation.

Specific details for selecting the resistor values and calibrat-

ing the meter are supplied by instrument manufacturers. The

accuracy required in Water Conductivity h645i is +0.1 mS/

cm. There should be a provision within the meter to adjust

the circuit calibration for conductivity.

Conductivity Sensor Calibration—Calibration of the

sensor is performed by accurately measuring the cell con-

stant. Standard manufacturing practices can generate sen-

sors with repeatable nominal cell constants, but typical

tolerances can lead to variations up to +10%. Calibration

of the sensor in solutions of known, traceable conductivity

is the only acceptable method.

The sources of primary standard solutions for cell con-

stant calibration include the following:

� The preparation of ASTM solutions according to

D1125 or D5391

� NIST standard solutions

� Pure water with no impurities

Most commercial sensors are not calibrated in primary

standard solutions, but they are calibrated in a solution

whose conductivity is known by a secondary transfer con-
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ductivity standard. The secondary standard is determined by

calibration in the primary standard solutions, usually in an

ASTM standard solution(s), and this secondary sensor is

used to calibrate commercial sensors.

This presents a dilemma for the pharmaceutical user be-

cause the primary standard solutions are all 4100 mS/cm,

while the user is operating at 55 mS/cm, and commonly

at 50.2 mS/cm. This problem is solved in one of two ways.

First, if the conductivity measurement system (sensor and

meter) has sufficient dynamic range and it is demonstrably

accurate over the applicable range—from the calibration so-

lution to the normal operating condition—then the sensor

can be calibrated in the higher conductivity solution and

then used in the low conductivity pharmaceutical water. An-

other method is calibration of the sensor in a recirculating

pure water system generated by a mixed-bed de-ionization

loop. The conductivity of pure water as a function of tem-

perature is well documented. With an accurate temperature

measurement, the conductivity is accurately known and can

be used as a primary reference in the normal operating range

of the sensor and meter. This technique results in a sensor

that is calibrated very accurately, but it is impractical for

most end-users, themselves, to execute.

Calibration of sensors in standard solutions that are 510

mS/cm is possible but has several nuances. Solutions in this

conductivity range may be unstable, because of the intrusion

of CO2 (from the air) into the solutions. Once the containers

are opened, the CO2 reacts immediately with water to form

carbonic acid (H2CO3) that weakly dissociates into H+ and

HCO3
–, and these can impact the conductivity by up to 1 mS/

cm unless preventive measures are taken. Another difficulty

is the increased level of cleanliness that is needed to perform

the calibration. If there is any residue on the sensor before

immersion into the standard solution, the cleanliness and ac-

curacy of the solution is compromised. The advantage of the

high conductivity primary standard is that it can better tol-

erate trace impurities. The advantage of the pure water stan-

dard is that it never has impurities. In Water Conductivity

h645i, calibration accuracy of the cell constant is required

to be +2%, and this is readily achieved.

Frequency of Calibration—Water Conductivity h645i

makes no recommendation on the frequency of calibrating

conductivity meters or sensors. The frequency should be

based on historical data, system performance, and the man-

ufacturer’s recommendations. For conductivity meters, a 6-

month calibration cycle, or longer, is typical. For sensors,

the materials, type of construction, and operating conditions

can influence the calibration cycle. A sensor calibration cer-

tificate with a 6-month to 1-year expiration is typical. Ulti-

mately, it is the amount of risk the user is willing to take that

is the deciding factor. Documentation of all calibrations is

vital for regulatory purposes.

During normal operation, calibration of robust conductiv-

ity sensors should not be required more than every 6 months

to 1 year. Only mechanical or chemical disturbances of the

sensor should impact the cell constant. For example, 0.1

cm–1 sensors tend to be more robust than 0.01 cm–1 sensors

because the higher cell constant sensors have greater spac-

ing (d) between the electrodes than the lower cell constant

sensors. As a result, minor mechanical disturbances have a

greater impact on the lower cell constant sensors.
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Off-Line Conductivity Measurements

Care should be taken when conductivity measurements of

Purified Water or Water for Injection are taken off-line, e.g.,

in a laboratory. If the water conductivity (measured on-line)

is 51 mS/cm, then virtually any measurement of that same

water made in the laboratory will result in a higher conduc-

tivity. The immediate reaction of CO2 with the water will

cause the formation of H2CO3 as described above, and cause

the conductivity to rapidly and immediately increase. As a

result, it is very difficult to correlate on-line measurements

to laboratory measurements.

For example, a water system with filtration, reverse osmo-

sis, and mixed-bed de-ionization may be consistently pro-

ducing Purified Water with a nominal quality of 0.055 mS/

cm (18M�-cm) water. When the water conductivity is mea-

sured in-line, the measurement may vary from 0.054 to

0.057 mS/cm. However, when the same water is transported

into the laboratory, the conductivity may vary from 0.8 to

1.5 mS/cm. The conductivity increase will be due solely to

the CO2. The increase in the variability in this off-line mea-

surement will also be significant (almost 100%), while the

on-line measurement varies about 5%. The increased fluctu-

ation is due to the variations in concentration of CO2 in the

ambient area at the time. Pristine air will have a concentra-

tion of about 375 ppm CO2, but normal industrial conditions

would have the CO2 concentration vary from 500 to 1200

ppm. The variability in the CO2 concentration is completely

beyond the control of the analyst, but it grossly impacts the

measurement and completely obscures any possible correla-

tion of off-line with on-line measurements.&2S (USP28)

DIETARY SUPPLEMENTS

General Chapters—General
Information

BRIEFING

h2023i Microbiological Attributes of Nonsterile Nutritional
and Dietary Supplements, page 3155 of the First Supplement.
It is proposed to clarify the discussion of the Test for Aflatoxins
in the section Absence of Objectionable Microorganisms. It is also
proposed to change the entry for Teas in Tables 1 and 2 to Botan-
icals to be treated with boiling water before use.

(AMB: D. Porter) RTS—41615-1

Change to read:

SUPPLEMENT COMPONENTS

Raw materials, excipients, and active substances as components
of nutritional and dietary supplements can be a primary source of
microbiological contamination. Specifications should be devel-
oped and sampling plans and test procedures should be employed
to guarantee the desired microbiological attributes of these mate-
rials. The nature and extent of microbiological testing should be
based upon a knowledge of the material’s origin, its manufacturing
process, its use, and historical data and experience. For instance,
materials of animal or botanical origin that are not highly refined
might require special, more frequent testing than synthetic prod-
ucts.

Since members of the family Enterobacteriaceae are a major
component of the normal epiphytic and endophytic microflora
(e.g., members of genera Klebsiella, Enterobacter, and Erwinia)
and have been associated with the seeds, pods, roots, leaves, and
stems of plants of economic importance, Coliform or Enterobacter-
iaceae counts will not be an appropriate general microbiological
criterion for botanicals. However, when it is considered advanta-
geous, Coliform or Enterobacteriaceae counts may be included
in the individual monographs. Typically on new leaves, bacteria
predominate in the microflora, while yeast and filamentous fungi
succeed bacteria and become dominant late in the growing season.
With dried botanicals, the bacterial population will tend to change
from Gram-negative bacteria to Gram-positive spore formers and
fungi. Refinement of botanicals from chopped or powdered plant
material to powdered extracts using alcoholic, alkaline, or acid hy-
dro-alcoholic, or aqueous extracting materials will reduce the like-
lihood of vegetative microorganisms within the botanical material.
The classification of botanical materials is contained in Table 1.

Pharmacopeial Forum
1818 IN-PROCESS REVISION Vol. 30(5) [Sept.—Oct. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Table 1. Definitions of a Range of Botanical Materials

Botanical Preparation Definition

Chopped or Powdered
Botanicals

Hand-picked portions of the botanical (i.e., leaves, flowers, roots,
tubers, etc.) that are air dried, and chopped, flaked, sectioned,
ground, or pulverized to the consistency of a powder.

Botanical Extracts Extracts are solids or semisolid preparations of a botanical that are pre-
pared by percolation, filtration, and concentration by evaporation
of the percolate. The extracting material may by alcoholic, alkaline,
or acid hydro-alcoholic or aqueous in nature. Typically an extract
is 4 to 10 times as strong as the original botanical. The extracts
may be semisolids or dry powders termed powdered extracts.

Tinctures Tinctures are solutions of botanical substances in alcohol obtained by
extraction of the powdered, flaked or sectioned botanical.

Infusions Infusions are solutions of botanical principles obtained by soaking the
powdered botanical in hot or cold water for a specified time and
straining. Typically infusions are 5% in strength.

Decoctions Decoctions are solutions of botanicals prepared by boiling the material
in water for at least 15 minutes and straining. Typically decoctions
are 5% in strength.

Fluidextracts A fluidextract is an alcoholic liquid extract made by percolation of a
botanical so that 1 mL of the fluid extract represents 1 g of the
botanical.

Teas

&Botanicals to be treated with boiling water before

use&2S (USP28)

Dried botanicals to which boiling water is added immediately prior to
consumption.

Change to read:

MICROBIOLOGICAL TESTING

Frequency of Sampling and Testing

Microbiological attribute sampling and testing plans vary
widely. In some cases no sampling or testing is necessary; in other
cases periodic monitoring is warranted; and yet for some articles
each batch requires sampling and testing. The design of the sam-
pling and testing plans and the kind of attributes examined depend
on the application and the type of the product, the potential for con-
tamination from components and processing, the growth promo-
tion or inhibition properties of the formulation, and the target
population for the supplement. For example, a powdered botanical
may have highly variable microbiological attributes so that an in-
coming batch would be sampled and composite testing would not
be advised, while a highly refined botanical extract may not require

routine microbial testing. Similarly, products with a low water ac-
tivity will not be susceptible to microbial growth during their shelf
life provided they are protected from elevated humidity by their
containers.

Microbial Enumeration Tests

See the Introduction under Microbial Enumeration Tests—Nu-
tritional and Dietary Supplements h2021i. These tests provide
meaningful information regarding the microbiological acceptabili-
ty of excipients, active substances, and nonsterile supplement for-
mulations. If the individual monograph does not specify microbial
enumeration limits, the guidance provided in this chapter is used.
Acceptable general limits of microbial levels for raw materials, ex-
cipients, and botanical products are shown in Table 2; and those for
raw materials, excipients, active ingredients, and other nonsterile
finished articles that are nutritional supplements but do not contain
botanicals are shown in Table 3.
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Table 2. Recommended Microbial Limits for Botanical Ingredients and Products

Material
Recommended Microbial Limit Requirements

(cfu/g or mL)

Dried or Powdered Botanicals Total Aerobic Microbial Count NMT 105

Total Combined Yeast & Mold Count NMT 103

Bile-tolerant Gram-negative Bacteria NMT 103

Absence of Salmonella spp. & E. coli in 10 g

Powdered Botanical Extracts Total Aerobic Microbial Count NMT 104

Total Combined Yeast & Mold Count NMT 103

Absence of Salmonella spp. & E. coli in 10 g

Tinctures Total Aerobic Microbial Count NMT 104

Total Combined Yeast & Mold Count NMT 103

Fluidextracts Total Aerobic Microbial Count NMT 104

Total Combined Yeast & Mold Count NMT 103

Infusions/Decoctions Total Aerobic Microbial Count NMT 102

Total Combined Yeast & Mold Count NMT 10

Nutritional Supplements with Botanicals Total Aerobic Microbial Count NMT 104

Total Combined Yeast & Mold Count NMT 103

Absence of Salmonella spp & E. coli in 10 g

Teas

&Botanicals to be treated with boiling water before

use&2S (USP28)

Total Aerobic Microbial Count NMT 105

Total Combined Yeast & Mold Count NMT 103

Absence of E. coli in 10 g

Table 3. Recommended Microbial Limits for Dietary Supplement Ingredients and Products

Material
Recommended Microbial Limit Requirements

(cfu/g or mL)

Other raw materials and dietary
supplement ingredients

Total Aerobic Microbial Count NMT 103

Total Combined Yeast & Mold Count NMT 102

Absence of E. coli in 10 g

Nutritional supplements with synthetic or
highly refined ingredients

Total Aerobic Microbial Count NMT 103

Total Combined Yeast & Mold Count NMT 102

Absence of E. coli in 10 g

Absence of Objectionable Microorganisms

See Introduction underMicrobiological Procedures for Absence
of Specified Microorganisms—Nutritional and Dietary Supple-
ments h2022i. Absence of one or more species of objectionable mi-
croorganisms is required in some individual monographs.

Test for Aflatoxins—Dietary and nutritional articles containing
botanical products with a history of mycotoxin contamination are
also typically tested for aflatoxins, especially if the material is ob-
tained from roots or rhizomes. Where necessary, this test is includ-
ed in the individual monograph. Details of the Test for Aflatoxins
may be found in Articles of Botanical Origin h561i.
&See Articles of Botanical Origin h561i for the details of a

test for aflatoxins. Where necessary, this test is included in

the individual monograph.&2S (USP28)

Solid Oral Dosage Forms—Among all dosage forms, solid oral
dosage forms present the lowest microbiological risk because of
their method of manufacture, low water activity, and route of ad-
ministration. When justified, reduced microbiological testing may
be appropriate.

Other Concerns—The presence of some microorganisms in ar-
ticles can be an indicator of processes that are not under microbi-
ological control. For example, Purified Water used at some stage of
the manufacture of these products might contain a typical flora of
Gram-negative microorganisms. As with pharmaceutical products,
inadequate processing of water and poor maintenance of water sys-
tems may result in the contamination of processed formulations by
Gram-negative microorganisms.
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REAGENTS, INDICATORS,
AND SOLUTIONS

Reagent Specifications

BRIEFING

Piperazine. It is proposed to add this new reagent.

(HDQ: M. Marques) RTS—41497-1

Add the following:

&Piperazine (Diethylenediamine), C4H10N2 � 6H2O—

194.23—Use a suitable grade.&2S (USP28)

REFERENCE TABLES

BRIEFING

Container Specifications for Capsules and Tablets, USP 27
page 2741, page 3352 of the Second Supplement, and page 1404
of PF 30(4) [May–June 2004].

(HDQ) RTS—39507-2; 39869-2; 40078-1; 40078-2; 40078-3;
41479-1; 41480-1

The following table is provided as a reminder for the pharmacist
engaged in the typical dispensing situation who already is acquain-
ted with the Packaging and storage requirements set forth in the
individual monographs. It lists the capsules and tablets that are, or
will be, official in the United States Pharmacopeia and indicates
the relevant tight (T), well-closed (W), and light-resistant (LR) spe-
cifications applicable to containers in which the drug that is repack-
aged should be dispensed.
This table is not intended to replace, nor should it be interpreted

as replacing, the definitive requirements stated in the individual
monographs.

Container Specifications for Capsules and Tablets

Monograph Title
Container

Specification

Add the following:

&Acetaminophen

Tablets, Extended-Release T&1S (USP28)

Add the following:

~

Alendronate Sodium Tablets T~USP28

Add the following:

&Benazepril Tablets W&1S (USP28)

Add the following:

&Bismuth Subsalicylate Tablets T&1S (USP28)

Add the following:

&Cefaclor Tablets T&1S (USP28)

Add the following:

&Chromium Picolinate Tablets W&2S (USP28)

Add the following:

&Clarithromycin Tablets, Extended-

Release W&1S (USP28)

Add the following:

&Black Cohosh Tablets T, LR&1S (USP28)

Add the following:

&Desogestrel and Ethinyl Estradiol

Tablets W&1S (USP28)

Add the following:

&Diethylstilbestrol Diphosphate Tablets W&1S (USP28)

Add the following:

&Fluoxetine Capsules, Delayed-Release T&1S (USP28)

Add the following:

&Gabapentin Capsules W&1S (USP28)

Add the following:

&Ginkgo Capsules T, LR&1S (USP28)
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Container Specifications for Capsules and Tablets (Continued)

Monograph Title
Container

Specification

Add the following:

&Ginkgo Tablets T, LR&1S (USP28)

Change to read:
Asian Ginseng Capsules T, LR

&

&1S (USP28)

Add the following:

&Indinavir Sulfate Capsules T&1S (USP28)

Add the following:

&Irbesartan Tablets W&1S (USP28)

Add the following:

&Irbesartan and Hydrochlorothiazide

Tablets W&1S (USP28)

Add the following:

&Isosorbide Mononitrate Tablets T&1S (USP28)

Add the following:

&Isosorbide Mononitrate Tablets,

Extended-Release T&1S (USP28)

Add the following:

~

Isradipine Capsules T~USP28

Add the following:

&Lysine Hydrochloride Tablets W&2S (USP28)

Add the following:

&Metformin Hydrochloride Tablets T&1S (USP28)

Add the following:

&Modafinil Tablets T&2S (USP28)

Add the following:

&Naproxen Tablets, Delayed-Release W&1S (USP28)

Add the following:

&Norgestimate and Ethinyl Estradiol

Tablets W&1S (USP28)

Container Specifications for Capsules and Tablets (Continued)

Monograph Title
Container

Specification

Add the following:

&Oxaprozin Tablets T, LR&1S (USP28)

Add the following:

&Pygeum Capsules T&1S (USP28)

Add the following:

&Quinapril Tablets W&1S (USP28)

Add the following:

&Stavudine Capsules T&1S (USP28)

Add the following:

&Tolcapone Tablets T&1S (USP28)

Add the following:

&Valerian Capsules T, LR&1S (USP28)

Add the following:

&Valsartan and Hydrochlorothiazide

Tablets W&1S (USP28)

BRIEFING

Description and Relative Solubility of USP and NF Articles,
USP 27 page 2747, page 3166 of the First Supplement, page 3352
of the Second Supplement, page 7017 of PF 24(5) [Sept.–Oct.
1998], page 8589 of PF 25(4) [July–Aug. 1999], page 8917 of
PF 25(5) [Sept.–Oct. 1999], page 9254 of PF 25(6) [Nov.–Dec.
1999], page 1135 of PF 26(4) [July–Aug. 2000], page 1385 of
PF 26(5) [Sept.–Oct. 2000], page 1236 of PF 28(4) [July–Aug.
2002], page 1542 of PF 28(5) [Sept.–Oct. 2002], page 1953 of
PF 28(6) [Nov.–Dec. 2002], page 266 of PF 29(1) [Jan.–Feb.
2003], page 509 of PF 29(2) [Mar.–Apr. 2003], page 812 of PF
29(3) [May–June 2003], page 1262 of PF 29(4) [July–Aug.
2003], page 1684 of PF 29(5) [Sept.–Oct. 2003], page 2057 of
PF 29(6) [Nov.–Dec. 2003], page 317 of PF 30(1) [Jan.–Feb.
2004]; page 650 of PF 30(2) [Mar.–Apr. 2004]; page 1050 of
PF 30(3) [May–June 2004]; and page 1405 of PF 30(4) [July–
Aug. 2004.

(HDQ) RTS—41550-1; 41549-1; 39507-3; 41326-1; 41547-
1; 41125-7-1; 41251-1
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Add the following:

&Betaine Hydrochloride: White crystalline powder.

Soluble in water and in alcohol; practically insoluble in

chloroform and in ether.&2S (USP28)

Add the following:

&Etidronate Disodium: White powder, which may

contain lumps. Freely soluble in water; practically insoluble

in alcohol.&2S (USP28)

Add the following:

&Modafinil: White, odorless, crystalline powder.

Slightly soluble in alcohol; sparingly soluble in methanol;

practically insoluble in water.&2S (USP28)

Add the following:

&Myristic Acid: Hard, white or faintly yellow, some-

what glossy, crystalline solid or white or yellow-white pow-

der. Soluble in alcohol, in chloroform, and in ether; prac-

tically insoluble in water. NF category: Antifoaming

agent.&2S (USP28)

Change to read:
Naproxen: White to off-white, practically odorless, crystal-

line powder. Freely

&

&2S (USP28)

Soluble in chloroform, in dehydrated alcohol, soluble

&and&2S (USP28)

in alcohol; sparingly soluble in ether; practically insoluble in water.

Add the following:

&Prilocaine: White or almost white powder or crystal

aggregates. Very soluble in alcohol and in acetone; slightly

soluble in water.&2S (USP28)

Add the following:

&Tagatose: White or almost white crystals, having a

sweet taste. Very soluble in water; very slightly soluble in

alcohol. NF category: Sweetener, humectant.&2S (USP28)
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Items from Earlier Numbers of PF that Have Not Yet
Appeared in a Supplement, and are Therefore Candidates
for Subsequent Supplements.

GENERAL NOTICES AND REQUIREMENTS

Significant Figures and Tolerances—See PF Vol. 30 No. 2, page
424.

General Chapters—See PF Vol. 30 No. 2, page 424.
Tests and Assays—See PF Vol. 30 No. 3, page 795.
Preservation, Packaging, Storage, and Labeling—See PF Vol. 30

No. 3, page 798.

USP MONOGRAPHS

Acepromazine Maleate—See PF Vol. 29 No. 6, page 1832.
Acepromazine Maleate Injection—See PF Vol. 30 No. 4, page

1161.
Acetaminophen Extended-Release Tablets—See PF Vol. 30 No. 4,

page 1161.
Acetaminophen Oral Solution—See PF Vol. 30 No. 1, page 40.
Acetaminophen Oral Suspension—See PF Vol. 30 No. 1, page 40.
Acetaminophen and Aspirin Tablets—See PF Vol. 30 No. 1, page

41.
Capsules Containing at Least Three of the Following—Aceta-

minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 43.

Oral Powder Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Oral Solution Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Tablets Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Phenylpropanolamine—See PF Vol. 30 No. 1,
page 42.

Tablets Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Acetaminophen and Codeine Phosphate Capsules—See PF Vol. 30
No. 1, page 45.

Acetaminophen and Codeine Phosphate Oral Solution—See PF
Vol. 30 No. 1, page 46.

Acetaminophen and Codeine Phosphate Oral Suspension—See PF
Vol. 30 No. 1, page 46.

Acetaminophen, Dextromethorphan Hydrobromide, Doxylamine
Succinate, and Pseudoephedrine Hydrochloride Oral Solu-
tion—See PF Vol. 30 No. 1, page 46.

Acetaminophen and Diphenhydramine Citrate Tablets—See PF
Vol. 30 No. 1, page 47.

Acetaminophen, Diphenhydramine Hydrochloride, and Pseudo-
ephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,
page 47.

Acetaminophen and Pseudoephedrine Hydrochloride Tablets—
See PF Vol. 30 No. 1, page 48.

Acetohydroxamic Acid Tablets—See PF Vol. 30 No. 1, page 49.
Acyclovir—See PF Vol. 30 No. 2, page 431.
Adenosine—See PF Vol. 29 No. 6, page 1834.
Medical Air—See PF Vol. 28 No. 4, page 1065.
Albendazole Oral Suspension—See PF Vol. 30 No. 4, page 1163.
Albumin Human—See PF Vol. 29 No. 4, page 992.
Albuterol Tablets—See PF Vol. 30 No. 1, page 50.
Alendronate Sodium—See PF Vol. 30 No. 2, page 437.
Alendronate Sodium Tablets—See PF Vol. 28 No. 3, page 740.
Alendronic Acid Tablets—See PF Vol. 30 No. 3, page 804.
Alfentanil Hydrochloride—See PF Vol. 29 No. 6, page 1834.
Allopurinol—See PF Vol. 28 No. 5, page 1386.
Alprazolam Tablets—See PF Vol. 30 No. 1, page 51.
Alprostadil—See PF Vol. 29 No. 5, page 1412.
Alteplase—See PF Vol. 29 No. 6, page 1835.

Altretamine—See PF Vol. 27 No. 3, page 2514.
Alumina, Magnesia, and Calcium Carbonate Tablets—See PF Vol.

29 No. 6, page 1835.
Alumina, Magnesia, and Calcium Carbonate Chewable Tablets—

See PF Vol. 29 No. 6, page 1836.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Tab-

lets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Chew-

able Tablets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, and Simethicone Tablets—See PF Vol. 29 No.

6, page 1841.
Alumina, Magnesia, and Simethicone Chewable Tablets—See PF

Vol. 29 No. 6, page 1842.
Amantadine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

51.
Amifostine—See PF Vol. 30 No. 1, page 52.
Aminocaproic Acid—See PF Vol. 29 No. 5, page 1414.
Aminopentamide Sulfate—See PF Vol. 30 No. 4, page 1163.
Aminophylline—See PF Vol. 29 No. 5, page 1414.
Aminosalicylate Sodium Tablets—See PF Vol. 30 No. 1, page 53.
Amitriptyline Hydrochloride—See PF Vol. 29 No. 6, page 1844.
Ammonium Chloride—See PF Vol. 29 No. 5, page 1415.
Ammonium Molybdate—See PF Vol. 29 No. 5, page 1416.
Amoxicillin Tablets—See PF Vol. 29 No. 1, page 48.
Amoxicillin and Clavulanate Potassium for Oral Suspension—See

PF Vol. 30 No. 1, page 53.
Amoxicillin and Clavulanate Potassium Tablets—See PF Vol. 29

No. 3, page 605.
Amphetamine Sulfate—See PF Vol. 30 No. 3, page 807.
Amphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page 54.
Amphotericin B Lotion—See PF Vol. 30 No. 2, page 444.
Amphotericin B Topical Emulsion—See PF Vol. 30 No. 2, page

445.
Ampicillin—See PF Vol. 28 No. 6, page 1766.
Ampicillin Capsules—See PF Vol. 30 No. 1, page 55.
Ampicillin Tablets—See PF Vol. 30 No. 1, page 56.
Anecortave Acetate—See PF Vol. 30 No. 2, page 445.
Anecortave Acetate Injectable Suspension—See PF Vol. 30 No. 2,

page 447.
Anileridine—See PF Vol. 29 No. 6, page 1846.
Antithrombin III Human—See PF Vol. 30 No. 1, page 56.
Arginine Hydrochloride—See PF Vol. 30 No. 2, page 449.
Ascorbic Acid Tablets—See PF Vol. 30 No. 1, page 60.
L-Asparagine—See PF Vol. 29 No. 3, page 687.
Aspartic Acid—See PF Vol. 30 No. 4, page 1163.
Aspirin—See PF Vol. 30 No. 4, page 1164.
Aspirin, Caffeine, and Dihydrocodeine Bitartrate Capsules—See

PF Vol. 30 No. 1, page 60.
Atenolol—See PF Vol. 29 No. 5, page 1416.
Atenolol Tablets—See PF Vol. 29 No. 1, page 49.
Atovaquone Oral Suspension—See PF Vol. 30 No. 2, page 449.
Atracurium Besylate—See PF Vol. 29 No. 6, page 1846.
Atracurium Besylate Injection—See PF Vol. 30 No. 3, page 808.
Atropine Sulfate—See PF Vol. 29 No. 6, page 1847.
Aurothioglucose—See PF Vol. 29 No. 6, page 1847.
Avobenzone—See PF Vol. 30 No. 4, page 1164.
Azaperone—See PF Vol. 29 No. 6, page 1847.
Azithromycin—See PF Vol. 30 No. 2, page 450.
Azithromycin Capsules—See PF Vol. 27 No. 6, page 3394.
Aztreonam—See PF Vol. 30 No. 1, page 61.
Baclofen Tablets—See PF Vol. 30 No. 1, page 61.
BCG Live—See PF Vol. 30 No. 2, page 452.
Benazepril Hydrochloride—See PF Vol. 29 No. 5, page 1422.
Benazepril Hydrochloride Tablets—See PF Vol. 29 No. 3, page

606.
Benzocaine—See PF Vol. 30 No. 3, page 809.
Benzoyl Peroxide Gel—See PF Vol. 30 No. 4, page 1165.
Benzoyl Peroxide Lotion—See PF Vol. 30 No. 2, page 456.
Benzoyl Peroxide Topical Emulsion—See PF Vol. 30 No. 2, page

456.
Benztropine Mesylate—See PF Vol. 29 No. 6, page 1848.
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Benzyl Benzoate Lotion—See PF Vol. 30 No. 2, page 457.
Benzyl Benzoate Topical Emulsion—See PF Vol. 30 No. 2, page

457.
Betahistine Hydrochloride—See PF Vol. 29 No. 4, page 1008.
Betamethasone Oral Solution—See PF Vol. 30 No. 2, page 460.
Betamethasone Syrup—See PF Vol. 30 No. 2, page 460.
Betamethasone Tablets—See PF Vol. 30 No. 1, page 62.
Betamethasone Dipropionate Lotion—See PF Vol. 30 No. 2, page

458.
Betamethasone Dipropionate Topical Emulsion—See PF Vol. 30

No. 2, page 459.
Betamethasone Sodium Phosphate—See PF Vol. 30 No. 4, page

1166.
Betamethasone Valerate Lotion—See PF Vol. 30 No. 2, page 461.
Betamethasone Valerate Topical Emulsion—See PF Vol. 30 No. 2,

page 461.
Bethanechol Chloride—See PF Vol. 29 No. 6, page 1848.
Bethanechol Chloride Tablets—See PF Vol. 29 No. 1, page 54.
Biological Indicators for Moist Heat, Dry Heat, and Gaseous

Modes of Sterilization, Metal or Plastic Carriers—See PF
Vol. 30 No. 1, page 63.

Biological Indicators for Moist Heat, Dry Heat, and Gaseous
Modes of Sterilization, Liquid Spore Suspensions—See PF
Vol. 30 No. 1, page 66.

Biperiden—See PF Vol. 29 No. 6, page 1851.
Bismuth Subsalicylate Oral Suspension—See PF Vol. 30 No. 4,

page 1166.
Bismuth Subsalicylate Tablets—See PF Vol. 30 No. 4, page 1167.
Red Blood Cells—See PF Vol. 30 No. 1, page 69.
Whole Blood—See PF Vol. 30 No. 1, page 76.
Bretylium Tosylate—See PF Vol. 29 No. 5, page 1431.
Bromodiphenhydramine Hydrochloride and Codeine Phosphate

Syrup—See PF Vol. 27 No. 5, page 2980.
Brompheniramine Maleate—See PF Vol. 29 No. 5, page 1431.
Brompheniramine Maleate and Pseudoephedrine Sulfate Oral

Solution—See PF Vol. 30 No. 1, page 79.
Brompheniramine Maleate and Pseudoephedrine Sulfate Syrup—

See PF Vol. 30 No. 1, page 80.
Bumetanide—See PF Vol. 29 No. 5, page 1432.
Bupivacaine Hydrochloride—See PF Vol. 29 No. 5, page 1432.
Bupropion Hydrochloride Extended-Release Tablets—See PF Vol.

30 No. 3, page 810.
Butalbital, Acetaminophen, and Caffeine Tablets—See PF Vol. 30

No. 1, page 80.
Butorphanol Tartrate—See PF Vol. 29 No. 6, page 1851.
Caffeine—See PF Vol. 30 No. 4, page 1168.
Caffeine Injection—See PF Vol. 30 No. 2, page 462.
Caffeine Oral Solution—See PF Vol. 30 No. 2, page 464.
Calamine Lotion—See PF Vol. 30 No. 2, page 466.
Phenolated Calamine Lotion—See PF Vol. 30 No. 2, page 466.
Calamine Topical Suspension—See PF Vol. 30 No. 2, page 467.
Phenolated Calamine Topical Suspension—See PF Vol. 30 No. 2,

page 467.
Calcitonin Salmon—See PF Vol. 30 No. 4, page 1169.
Calcitonin Salmon Injection—See PF Vol. 30 No. 4, page 1177.
Calcitonin Salmon Nasal Solution—See PF Vol. 30 No. 4, page

1178.
Calcitriol—See PF Vol. 29 No. 5, page 1433.
Calcitriol Injection—See PF Vol. 29 No. 5, page 1434.
Calcium Carbonate and Magnesia Tablets—See PF Vol. 29 No. 6,

page 1852.
Calcium Carbonate and Magnesia Chewable Tablets—See PF Vol.

29 No. 6, page 1852.
Calcium Carbonate, Magnesia, and Simethicone Tablets—See PF

Vol. 29 No. 6, page 1853.
Calcium Carbonate, Magnesia, and Simethicone Chewable Tab-

lets—See PF Vol. 29 No. 6, page 1854.
Calcium Chloride—See PF Vol. 29 No. 5, page 1436.
Calcium Lactate Tablets—See PF Vol. 30 No. 1, page 81.
Calcium Pantothenate Tablets—See PF Vol. 30 No. 1, page 81.
Dibasic Calcium Phosphate—See PF Vol. 22 No. 6, page 3029.

Anhydrous Dibasic Calcium Phosphate—See PF Vol. 22 No. 2,
page 2011.

Carbidopa—See PF Vol. 30 No. 3, page 811.
Carboprost Tromethamine—See PF Vol. 30 No. 1, page 82.
Carboxymethylcellulose Sodium Suspension—See PF Vol. 30 No.

3, page 812.
Cefaclor Capsules—See PF Vol. 29 No. 1, page 56.
Cefaclor Tablets—See PF Vol. 29 No. 6, page 1858.
Cefazolin Ophthalmic Solution—See PF Vol. 28 No. 2, page 261.
Cefpodoxime Proxetil—See PF Vol. 30 No. 1, page 82.
Cefprozil for Oral Suspension—See PF Vol. 30 No. 1, page 83.
Cephapirin Benzathine—See PF Vol. 30 No. 2, page 468.
Cephapirin Benzathine Intramammary Infusion—See PF Vol. 30

No. 2, page 470.
Cephapirin for Injection—See PF Vol. 30 No. 2, page 470.
Cephapirin Sodium—See PF Vol. 30 No. 2, page 471.
Cephapirin Sodium Intramammary Infusion—See PF Vol. 30 No.

2, page 472.
Chlordiazepoxide Hydrochloride—See PF Vol. 29 No. 6, page

1859.
Chlordiazepoxide Hydrochloride and Clidinium Bromide Cap-

sules—See PF Vol. 30 No. 1, page 83.
Chloroprocaine Hydrochloride—See PF Vol. 29 No. 5, page 1438.
Chloroquine—See PF Vol. 29 No. 6, page 1859.
Chlorothiazide—See PF Vol. 29 No. 5, page 1439.
Chlorpheniramine Maleate—See PF Vol. 29 No. 5, page 1439.
Chlorpheniramine Maleate and Pseudoephedrine Hydrochloride

Oral Solution—See PF Vol. 30 No. 1, page 84.
Chlorpromazine Hydrochloride—See PF Vol. 29 No. 6, page 1860.
Chromic Chloride—See PF Vol. 29 No. 5, page 1440.
Ciclopirox—See PF Vol. 29 No. 2, page 393.
Ciclopirox Olamine—See PF Vol. 30 No. 3, page 813.
Cimetidine—See PF Vol. 29 No. 5, page 1440.
Cimetidine Tablets—See PF Vol. 28 No. 1, page 52.
Ciprofloxacin—See PF Vol. 29 No. 6, page 1860.
Ciprofloxacin Hydrochloride—See PF Vol. 29 No. 6, page 1861.
Ciprofloxacin Injection—See PF Vol. 30 No. 3, page 813.
Clarithromycin—See PF Vol. 30 No. 4, page 1179.
Clarithromycin Tablets—See PF Vol. 30 No. 4, page 1182.
Clarithromycin Extended-Release Tablets—See PF Vol. 30 No. 4,

page 1183.
Clarithromycin for Oral Suspension—See PF Vol. 30 No. 1, page

84.
Clindamycin Phosphate—See PF Vol. 29 No. 1, page 57.
Clonidine—See PF Vol. 29 No. 1, page 58.
Clonidine Hydrochloride Injection—See PF Vol. 26 No. 2, page

351.
Clonidine Transdermal System—See PF Vol. 30 No. 3, page 814.
Clopidogrel Tablets—See PF Vol. 30 No. 3, page 820.
Clotrimazole Lotion—See PF Vol. 30 No. 2, page 473.
Clotrimazole Topical Emulsion—See PF Vol. 30 No. 2, page 474.
Colchicine Tablets—See PF Vol. 30 No. 1, page 91.
Cyanocobalamin Co 57 Capsules—See PF Vol. 29 No. 2, page

397.
Codeine Phosphate—See PF Vol. 29 No. 6, page 1864.
Cortisone Acetate—See PF Vol. 29 No. 5, page 1447.
Cupric Chloride—See PF Vol. 29 No. 6, page 1864.
Cupric Sulfate—See PF Vol. 29 No. 5, page 1447.
Cyclandelate—See PF Vol. 29 No. 4, page 1023.
Cyclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 91.
Cyclophosphamide Tablets—See PF Vol. 30 No. 4, page 1186.
Cyclosporine Capsules—See PF Vol. 27 No. 4, page 2721.
Cyclosporide Oral Solution—See PF Vol. 30 No. 1, page 92.
Demeclocycline Hydrochloride Tablets—See PF Vol. 30 No. 2,

page 475.
Demeclocycline Oral Suspension—See PF Vol. 30 No. 1, page 92.
Desflurane—See PF Vol. 30 No. 4, page 1187.
Deslanoside—See PF Vol. 29 No. 5, page 1448.
Desmopressin Acetate—See PF Vol. 24 No. 2, page 5773.
Desmopressin Injection—See PF Vol. 24 No. 2, page 5778.
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Desmopressin Nasal Spray Solution—See PF Vol. 24 No. 2, page
5779.

Desogestrel—See PF Vol. 28 No. 6, page 1785.
Desogestrel and Ethinyl Estradiol Tablets—See PF Vol. 30 No. 3,

page 823.
Desoxycorticosterone Acetate—See PF Vol. 29 No. 5, page 1456.
Desoxycorticosterone Pivalate—See PF Vol. 29 No. 6, page 1865.
Dexamethasone Acetate—See PF Vol. 29 No. 5, page 1457.
Dexamethasone Oral Solution—See PF Vol. 30 No. 1, page 93.
Dexbrompheniramine Maleate and Pseudoephedrine Sulfate Oral

Solution—See PF Vol. 30 No. 1, page 93.
Dextran 1—See PF Vol. 29 No. 6, page 1866.
Dextran 40—See PF Vol. 29 No. 6, page 1866.
Dextran 70—See PF Vol. 29 No. 6, page 1868.
Dextroamphetamine Sulfate—See PF Vol. 30 No. 3, page 831.
Dextroamphetamine Sulfate Capsules—See PF Vol. 30 No. 1, page

94.
Dextroamphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page

94.
Dextromethorphan Hydrobromide Oral Solution—See PF Vol. 30

No. 1, page 95.
Dextromethorphan Hydrobromide Syrup—See PF Vol. 30 No. 1,

page 95.
Dextrose—See PF Vol. 29 No. 5, page 1457.
Diatrizoate Meglumine—See PF Vol. 30 No. 3, page 832.
Diatrizoate Sodium—See PF Vol. 29 No. 6, page 1868.
Diatrizoic Acid—See PF Vol. 29 No. 6, page 1869.
Diazepam—See PF Vol. 30 No. 1, page 96.
Diazoxide—See PF Vol. 29 No. 5, page 1458.
Dibucaine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Diclofenac Sodium Extended-Release Tablets—See PF Vol. 30

No. 2, page 476.
Dicyclomine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Dicyclomine Hydrochloride Capsules—See PF Vol. 30 No. 3, page

832.
Dicyclomine Hydrochloride Tablets—See PF Vol. 30 No. 3, page

834.
Diethylcarbamazine Citrate Tablets—See PF Vol. 30 No. 1, page

97.
Diethylstilbestrol—See PF Vol. 29 No. 5, page 1463.
Diethylstilbestrol Diphosphate Tablets—See PF Vol. 30 No. 4,

page 1187.
Dihydroergotamine Mesylate—See PF Vol. 29 No. 6, page 1870.
Dihydroxyaluminum Sodium Carbonate Tablets—See PF Vol. 29

No. 6, page 1873.
Dihydroxyaluminum Sodium Carbonate Chewable Tablets—See

PF Vol. 29 No. 6, page 1873.
Diltiazem Hydrochloride Extended-Release Capsules—See PF

Vol. 30 No. 2, page 478.
Dimenhydrinate—See PF Vol. 29 No. 5, page 1466.
Dimenhydrinate Oral Solution—See PF Vol. 30 No. 4, page 1190.
Dimenhydrinate Syrup—See PF Vol. 30 No. 4, page 1190.
Dimenhydrinate Tablets—See PF Vol. 30 No. 4, page 1191.
Dimercaprol—See PF Vol. 29 No. 5, page 1466.
Diphenhydramine Hydrochloride—See PF Vol. 29 No. 5, page

1466.
Diphenhydramine Hydrochloride Capsules—See PF Vol. 30 No. 1,

page 97.
Diphenhydramine and Pseudoephedrine Capsules—See PF Vol. 30

No. 1, page 98.
Dipyridamole—See PF Vol. 29 No. 5, page 1467.
Divalproex Sodium Delayed-Release Tablets—See PF Vol. 30 No.

3, page 835.
Dobutamine Hydrochloride—See PF Vol. 29 No. 5, page 1467.
Dolasetron Mesylate—See PF Vol. 29 No. 5, page 1468.
Dolasetron Mesylate Injection—See PF Vol. 29 No. 1, page 60.
Dopamine Hydrochloride—See PF Vol. 29 No. 5, page 1469.
Dorzolamide Hydrochloride—See PF Vol. 30 No. 2, page 481.
Doxapram Hydrochloride—See PF Vol. 29 No. 6, page 1874.
Doxazosin Mesylate—See PF Vol. 29 No. 5, page 1470.
Doxazosin Tablets—See PF Vol. 29 No. 1, page 64.

Doxycycline Hyclate—See PF Vol. 30 No. 3, page 836.
Droperidol—See PF Vol. 29 No. 6, page 1875.
Dyphylline—See PF Vol. 29 No. 5, page 1473.
Dyphylline and Guaifenesin Tablets—See PF Vol. 30 No. 1, page

100.
Edetate Calcium Disodium—See PF Vol. 29 No. 5, page 1474.
Edetate Disodium—See PF Vol. 29 No. 5, page 1474.
Edrophonium Chloride—See PF Vol. 29 No. 5, page 1475.
Egg Phospholipids—See PF Vol. 29 No. 2, page 401.
Multiple Electrolytes Injection Type 1—See PF Vol. 30 No. 3,

page 836.
Multiple Electrolytes Injection Type 2—See PF Vol. 30 No. 3,

page 838.
Multiple Electrolytes and Dextrose Injection Type 1—See PF Vol.

30 No. 3, page 838.
Multiple Electrolytes and Dextrose Injection Type 2—See PF Vol.

30 No. 3, page 838.
Multiple Electrolytes and Dextrose Injection Type 3—See PF Vol.

30 No. 3, page 839.
Emetine Hydrochloride—See PF Vol. 29 No. 6, page 1875.
Enoxaparin Sodium—See PF Vol. 29 No. 6, page 1876.
Enoxaparin Sodium Injection—See PF Vol. 29 No. 6, page 1882.
Ensulizole—See PF Vol. 30 No. 4, page 1191.
Ephedrine—See PF Vol. 30 No. 3, page 839.
Ephedrine Hydrochloride—See PF Vol. 30 No. 3, page 839.
Ephedrine Sulfate—See PF Vol. 30 No. 3, page 840.
Ephedrine Sulfate Oral Solution—See PF Vol. 30 No. 2, page 482.
Ephedrine Sulfate Syrup—See PF Vol. 30 No. 1, page 101.
Epinephrine—See PF Vol. 29 No. 5, page 1476.
Epinephrine Nasal Solution—See PF Vol. 30 No. 4, page 1192.
Epinephryl Borate Opthalmic Solution—See PF Vol. 30 No. 4,

page 1192.
Ergoloid Mesylates Tablets—See PF Vol. 30 No. 4, page 1193.
Ergonovine Maleate—See PF Vol. 29 No. 5, page 1478.
Ergotamine Mesylates Sublingual Tablets—See PF Vol. 30 No. 4,

page 1196.
Ergotamine Tartrate—See PF Vol. 29 No. 6, page 1884.
Ergotamine Tartrate Tablets—See PF Vol. 30 No. 4, page 1198.
Ergotamine Tartrate Sublingual Tablets—See PF Vol. 30 No. 4,

page 1199.
Estradiol—See PF Vol. 29 No. 5, page 1478.
Estradiol Transdermal System—See PF Vol. 30 No. 4, page 1201.
Conjugated Estrogens—See PF Vol. 30 No. 3, page 840.
Conjugated Estrogens Tablets—See PF Vol. 30 No. 1, page 101.
Estrone—See PF Vol. 29 No. 5, page 1479.
Ethacrynic Acid—See PF Vol. 29 No. 5, page 1479.
Ethosuximide Capsules—See PF Vol. 30 No. 1, page 102.
Ethotoin—See PF Vol. 29 No. 1, page 66.
Etodolac Extended-Release Tablets—See PF Vol. 30 No. 4, page

1203.
Etoposide—See PF Vol. 30 No. 1, page 103.
Felodipine Extended-Release Tablets—See PF Vol. 30 No. 2, page

482.
Fenbendazole—See PF Vol. 30 No. 4, page 1205.
Fenoldapam Mesylate—See PF Vol. 29 No. 5, page 1479.
Fentanyl Citrate—See PF Vol. 29 No. 6, page 1885.
Ferumoxides Injection—See PF Vol. 28 No. 3, page 758.
Fexofenadine Hydrochloride—See PF Vol. 30 No. 4, page 1208.
Fexofenadine Hydrochloride Capsules—See PF Vol. 30 No. 3,

page 845.
Cryopreserved Human Fibroblast-Derived Dermal Substitute—

See PF Vol. 30 No. 4, page 1211.
Human Fibroblast-Derived Temporary Skin Substitute—See PF

Vol. 30 No. 4, page 1221.
Finasteride Tablets—See PF Vol. 29 No. 2, page 403.
Floxuridine—See PF Vol. 29 No. 6, page 1886.
Fluconazole—See PF Vol. 30 No. 1, page 103.
Flumazenil—See PF Vol. 30 No. 4, page 1223.
Flumazenil Injection—See PF Vol. 29 No. 5, page 1484.
Flunixin Meglumine—See PF Vol. 29 No. 6, page 1886.
Fluorodopa F 18 Injection—See PF Vol. 30 No. 2, page 486.
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Fluoxetine Hydrochloride—See PF Vol. 30 No. 3, page 848.
Fluoxetine Capsules—See PF Vol. 30 No. 3, page 849.
Fluoxetine Delayed-Release Capsules—See PF Vol. 30 No. 3,

page 849.
Fluoxetine Tablets—See PF Vol. 30 No. 3, page 852.
Fluoxymesterone Tablets—See PF Vol. 30 No. 1, page 105.
Fluphenazine Decanoate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Enanthate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Hydrochloride—See PF Vol. 29 No. 6, page 1888.
Flurandrenolide Lotion—See PF Vol. 30 No. 2, page 489.
Flurandrenolide Topical Emulsion—See PF Vol. 30 No. 2, page

489.
Flurazepam Hydrochloride—See PF Vol. 30 No. 4, page 1229.
Fluticasone Propionate—See PF Vol. 30 No. 4, page 1230.
Fluvastatin Sodium—See PF Vol. 30 No. 4, page 1234.
Fluvastatin Capsules—See PF Vol. 30 No. 4, page 1237.
Fluvoxamine Maleate—See PF Vol. 30 No. 4, page 1240.
Fluvoxamine Maleate Tablets—See PF Vol. 30 No. 4, page 1243.
Folic Acid Tablets—See PF Vol. 29 No. 2, page 409.
Fosphenytoin Sodium—See PF Vol. 29 No. 6, page 1888.
Fructose—See PF Vol. 29 No. 5, page 1496.
Furosemide—See PF Vol. 29 No. 5, page 1497.
Gabapentin—See PF Vol. 29 No. 1, page 72.
Gabapentin Capsules—See PF Vol. 28 No. 2, page 298.
Gadodiamide—See PF Vol. 29 No. 6, page 1889.
Gadoteridol—See PF Vol. 29 No. 6, page 1890.
Gallamine Triethiodide—See PF Vol. 29 No. 5, page 1503.
Ganciclovir—See PF Vol. 29 No. 6, page 1890.
Gemcitabine for Injection—See PF Vol. 30 No. 4, page 1246.
Gemfibrozil Capsules—See PF Vol. 30 No. 4, page 1246.
Gemfibrozil Tablets—See PF Vol. 30 No. 4, page 1247.
Glimepiride—See PF Vol. 30 No. 4, page 1247.
Glucagon—See PF Vol. 29 No. 6, page 1894.
Glyburide Tablets—See PF Vol. 29 No. 2, page 418.
Glycerin—See PF Vol. 29 No. 6, page 1895.
Glycerin Injection—See PF Vol. 27 No. 5, page 3143.
Glycopyrrolate—See PF Vol. 29 No. 5, page 1503.
Glycopyrrolate Tablets—See PF Vol. 30 No. 1, page 105.
Gold Sodium Thiomalate—See PF Vol. 29 No. 6, page 1895.
Gonadorelin Acetate—See PF Vol. 30 No. 4, page 1250.
Chorionic Gonadotropin—See PF Vol. 29 No. 6, page 1896.
Graftskin—See PF Vol. 30 No. 2, page 490.
Guaifenesin Capsules—See PF Vol. 30 No. 1, page 106.
Guaifenesin Oral Solution—See PF Vol. 30 No. 1, page 107.
Guaifenesin Syrup—See PF Vol. 30 No. 1, page 107.
Guaifenesin Tablets—See PF Vol. 30 No. 1, page 107.
Guaifenesin and Codeine Phosphate Oral Solution—See PF Vol.

30 No. 1, page 108.
Guaifenesin and Codeine Phosphate Syrup—See PF Vol. 30 No. 1,

page 108.
Haloperidol—See PF Vol. 29 No. 6, page 1897.
Helium—See PF Vol. 30 No. 2, page 502.
Heparin Calcium—See PF Vol. 29 No. 6, page 1898.
Heparin Sodium—See PF Vol. 29 No. 6, page 1898.
Histamine Phosphate—See PF Vol. 29 No. 5, page 1504.
Homosalate—See PF Vol. 30 No. 1, page 108.
Homotropine Hydrobromide—See PF Vol. 30 No. 2, page 502.
Hydralazine Hydrochloride—See PF Vol. 29 No. 5, page 1505.
0.1 Normal Hydrochloric Acid Intravenous Injection—See PF Vol.

27 No. 5, page 3144.
Hydrocodone Bitartrate and Acetaminophen Tablets—See PF Vol.

30 No. 1, page 109.
Hydrocodone Bitartate and Homatropine Methylbromide Tab-

lets—See PF Vol. 30 No. 3, page 853.
Hydrocortisone—See PF Vol. 29 No. 5, page 1506.
Hydrocortisone Acetate Lotion—See PF Vol. 30 No. 2, page 504.
Hydrocortisone Acetate Ointment—See PF Vol. 30 No. 2, page

504.
Hydrocortisone Acetate Topical Emulsion—See PF Vol. 30 No. 2,

page 504.
Hydrocortisone Lotion—See PF Vol. 30 No. 2, page 505.

Hydrocortisone Topical Emulsion—See PF Vol. 30 No. 2, page
506.

Hydromorphone Hydrochloride—See PF Vol. 30 No. 4, page
1254.

Hydroxyprogesterone Caproate—See PF Vol. 29 No. 5, page 1506.
Hydroxyzine Hydrochloride—See PF Vol. 29 No. 6, page 1902.
Hydroxyzine Hydrochloride Tablets—See PF Vol. 30 No. 2, page

507.
Hyoscyamine Sulfate—See PF Vol. 29 No. 5, page 1507.
Hyoscyamine Sulfate Elixir—See PF Vol. 30 No. 3, page 857.
Hyoscyamine Sulfate Injection—See PF Vol. 30 No. 3, page 858.
Hyoscyamine Sulfate Oral Solution—See PF Vol. 30 No. 3, page

860.
Hyoscyamine Sulfate Tablets—See PF Vol. 30 No. 3, page 861.
Hypromellose Ophthalmic Solution—See PF Vol. 30 No. 3, page

862.
Ibuprofen Capsules—See PF Vol. 26 No. 2, page 360.
Ibuprofen Oral Suspension—See PF Vol. 30 No. 1, page 110.
Imipramine Hydrochloride—See PF Vol. 29 No. 6, page 1904.
Inamrinone—See PF Vol. 29 No. 5, page 1507.
Indigotindisulfonate Sodium—See PF Vol. 29 No. 6, page 1905.
Indinavir Sulfate—See PF Vol. 30 No. 3, page 862.
Indinavir Sulfate Capsules—See PF Vol. 30 No. 2, page 508.
Indocyanine Green—See PF Vol. 29 No. 6, page 1905.
Indomethacin Oral Suspension—See PF Vol. 30 No. 1, page 110.
Indomethacin Topical Gel—See PF Vol. 30 No. 3, page 866.
Insulin—See PF Vol. 29 No. 6, page 1906.
Insulin Human—See PF Vol. 29 No. 6, page 1906.
Inulin—See PF Vol. 29 No. 6, page 1906.
Iodipamide—See PF Vol. 29 No. 6, page 1907.
Iodixanol—See PF Vol. 29 No. 6, page 1908.
Iodixanol Injection—See PF Vol. 29 No. 1, page 80.
Iohexol—See PF Vol. 29 No. 6, page 1908.
Iopamidol—See PF Vol. 29 No. 6, page 1909.
Iophendylate—See PF Vol. 29 No. 6, page 1910.
Iothalamic Acid—See PF Vol. 29 No. 6, page 1910.
Ioversol—See PF Vol. 29 No. 6, page 1910.
Ioxaglic Acid—See PF Vol. 29 No. 6, page 1911.
Ioxilan—See PF Vol. 29 No. 6, page 1911.
Ipecac—See PF Vol. 30 No. 3, page 866.
Powdered Ipecac—See PF Vol. 30 No. 3, page 867.
Irbesartan—See PF Vol. 30 No. 1, page 110.
Irbesartan Tablets—See PF Vol. 29 No. 4, page 1035.
Irbesartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No.

4, page 1036.
Isoflurane—See PF Vol. 30 No. 4, page 1255.
Isoniazid—See PF Vol. 29 No. 6, page 1912.
Isoproterenol Hydrochloride—See PF Vol. 29 No. 5, page 1509.
Isoproterenol Hydrochloride Injection—See PF Vol. 30 No. 2,

page 510.
Isosorbide Dinitrate Sublingual Tablets—See PF Vol. 30 No. 1,

page 113.
Diluted Isosorbide Mononitrate—See PF Vol. 30 No. 3, page 868.
Isosorbide Mononitrate Tablets—See PF Vol. 29 No. 5, page 1513.
Isosorbide Mononitrate Extended-Release Tablets—See PF Vol.

30 No. 3, page 871.
Isradipine Capsules—See PF Vol. 30 No. 2, page 510.
Ivermectin—See PF Vol. 30 No. 3, page 875.
Kanamycin Sulfate Capsules—See PF Vol. 30 No. 1, page 120.
Ketamine Hydrochloride—See PF Vol. 29 No. 6, page 1913.
Ketoconazole Tablets—See PF Vol. 30 No. 4, page 1256.
Ketorolac Tromethamine—See PF Vol. 29 No. 6, page 1915.
Labetalol Hydrochloride—See PF Vol. 29 No. 6, page 1916.
Lamivudine—See PF Vol. 30 No. 3, page 881.
Leuprolide Acetate—See PF Vol. 30 No. 3, page 882.
Leuprolide Acetate Injection—See PF Vol. 25 No. 5, page 8722.
Levocarnitine—See PF Vol. 28 No. 1, page 71.
Levodopa—See PF Vol. 30 No. 3, page 888.
Levodopa Tablets—See PF Vol. 30 No. 3, page 890.
Levorphanol Tartrate—See PF Vol. 29 No. 6, page 1916.
Levothyroxine Sodium Tablets—See PF Vol. 30 No. 1, page 120.
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Lidocaine Hydrochloride—See PF Vol. 30 No. 4, page 1256.
Lidocaine Hydrochloride and Epinephrine Injection—See PF Vol.

30 No. 4, page 1257.
Lindane Lotion—See PF Vol. 30 No. 2, page 512.
Lindane Topical Emulsion—See PF Vol. 30 No. 2, page 512.
Lipid Injectable Emulsion—See PF Vol. 29 No. 2, page 421.
Lisinopril Tablets—See PF Vol. 30 No. 1, page 121.
Loperamide Hydrochloride Tablets—See PF Vol. 30 No. 1, page

122.
Loratadine—See PF Vol. 30 No. 3, page 891.
Loratadine Oral Solution—See PF Vol. 30 No. 4, page 1258.
Lorazepam—See PF Vol. 29 No. 6, page 1918.
Losartan Potassium—See PF Vol. 30 No. 1, page 125.
Lypressin Nasal Solution—See PF Vol. 30 No. 3, page 893.
Mafenide Acetate—See PF Vol. 30 No. 4, page 1258.
Mafenide Acetate for Topical Solution—See PF Vol. 30 No. 4,

page 1259.
Magaldrate and Simethicone Tablets—See PF Vol. 29 No. 6, page

1918.
Magaldrate and Simethicone Chewable Tablets—See PF Vol. 29

No. 6, page 1919.
Magnesium Carbonate, Citric Acid, and Potassium Citrate for Oral

Solution—See PF Vol. 26 No. 4, page 1050.
Magnesium Chloride—See PF Vol. 30 No. 3, page 893.
Magnesium Oxide—See PF Vol. 29 No. 4, page 1047.
Magnesium Sulfate—See PF Vol. 29 No. 6, page 1921.
Malathion Lotion—See PF Vol. 30 No. 2, page 513.
Malathion Topical Emulsion—See PF Vol. 30 No. 2, page 513.
Mangafodipir Trisodium—See PF Vol. 29 No. 6, page 1921.
Manganese Chloride—See PF Vol. 29 No. 5, page 1526.
Manganese Sulfate—See PF Vol. 29 No. 6, page 1922.
Mannitol—See PF Vol. 27 No. 5, page 3017.
Mannitol Injection—See PF Vol. 28 No. 1, page 73.
Mebrofenin—See PF Vol. 29 No. 6, page 1923.
Mecamylamine Hydrochloride—See PF Vol. 28 No. 6, page 1817.
Mecamylamine Hydrochloride Tablets—See PF Vol. 28 No. 2,

page 322.
Meclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

127.
Medroxyprogesterone Acetate—See PF Vol. 29 No. 5, page 1526.
Mefloquine Hydrochloride—See PF Vol. 30 No. 4, page 1260.
Megestrol Acetate Oral Suspension—See PF Vol. 29 No. 1, page

80.
Melengestrol Acetate—See PF Vol. 30 No. 3, page 893.
Menadiol Sodium Diphosphate—See PF Vol. 29 No. 5, page 1531.
Menadione—See PF Vol. 29 No. 5, page 1531.
Menotropins—See PF Vol. 29 No. 6, page 1923.
Meperidine Hydrochloride—See PF Vol. 29 No. 6, page 1924.
Meperidine Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 128.
Meperidine Hydrochloride Syrup—See PF Vol. 30 No. 1, page

129.
Mephobarbital Tablets—See PF Vol. 30 No. 2, page 514.
Mepivacaine Hydrochloride—See PF Vol. 29 No. 5, page 1533.
Meprobamate Tablets—See PF Vol. 30 No. 1, page 129.
Mercaptopurine Tablets—See PF Vol. 30 No. 4, page 1261.
Mesalamine Extended-Release Capsules—See PF Vol. 30 No. 3,

page 896.
Mesoridazine Besylate—See PF Vol. 30 No. 4, page 1262.
Metaramenol Bitartrate—See PF Vol. 29 No. 5, page 1533.
Metformin Hydrochloride—See PF Vol. 29 No. 6, page 1925.
Metformin Hydrochloride Tablets—See PF Vol. 30 No. 3, page

897.
Methadone Hydrochloride—See PF Vol. 29 No. 6, page 1929.
Methadone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 130.
Methenamine Tablets—See PF Vol. 30 No. 1, page 130.
Methocarbamol—See PF Vol. 29 No. 6, page 1930.
Methocarbamol Tablets—See PF Vol. 30 No. 1, page 130.
Methohexital—See PF Vol. 29 No. 5, page 1534.
Methotrimeprazine—See PF Vol. 29 No. 6, page 1931.

Methscopolamine Bromide—See PF Vol. 30 No. 3, page 899.
Methylbenzethonium Chloride Lotion—See PF Vol. 30 No. 2,

page 515.
Methylbenzethonium Chloride Topical Emulsion—See PF Vol. 30

No. 2, page 515.
Methylbenzethonium Chloride Topical Powder—See PF Vol. 30

No. 2, page 516.
Methyldopate Hydrochloride—See PF Vol. 29 No. 5, page 1534.
Methylene Blue—See PF Vol. 29 No. 5, page 1534.
Methylergonovine Maleate—See PF Vol. 29 No. 5, page 1535.
Methylphenidate Hydrochloride Tablets—See PF Vol. 30 No. 1,

page 131.
Methylphenidate Hydrochloride Extended-Release Tablets—See

PF Vol. 30 No. 4, page 1263.
Methylprednisolone Acetate—See PF Vol. 29 No. 5, page 1535.
Metoclopramide Hydrochloride—See PF Vol. 29 No. 5, page

1536.
Metolazone Tablets—See PF Vol. 29 No. 6, page 1932.
Metoprolol Succinate—See PF Vol. 30 No. 4, page 1263.
Metoprolol Tartrate—See PF Vol. 29 No. 5, page 1536.
Metronidazole—See PF Vol. 29 No. 6, page 1933.
Miconazole—See PF Vol. 29 No. 6, page 1934.
Mirtazapine—See PF Vol. 30 No. 3, page 900.
Mirtazapine Tablets—See PF Vol. 30 No. 3, page 902.
Misoprostol—See PF Vol. 26 No. 5, page 1304.
Misoprostol Dispersion—See PF Vol. 28 No. 3, page 772.
Misoprostol Tablets—See PF Vol. 26 No. 5, page 1310.
Morphine Sulfate—See PF Vol. 29 No. 6, page 1934.
Morphine Sulfate Extended-Release Capsules—See PF Vol. 28

No. 6, page 1822.
Nabumetone Tablets—See PF Vol. 29 No. 1, page 82.
Nadolol and Bendroflumethiazide Tablets—See PF Vol. 30 No. 1,

page 132.
Nalidixic Acid—See PF Vol. 30 No. 1, page 132.
Nalorphine Hydrochloride—See PF Vol. 29 No. 6, page 1935.
Naloxone Hydrochloride—See PF Vol. 29 No. 6, page 1936.
Nandrolone Decanoate—See PF Vol. 29 No. 5, page 1539.
Naproxen—See PF Vol. 30 No. 3, page 904.
Naproxen Delayed-Release Tablets—See PF Vol. 30 No. 4, page

1264.
Naproxen Oral Suspension—See PF Vol. 30 No. 1, page 133.
Naratriptan Hydrochloride—See PF Vol. 30 No. 4, page 1266.
Naratriptan Tablets—See PF Vol. 30 No. 4, page 1268.
Neomycin Sulfate Oral Solution—See PF Vol. 30 No. 1, page 133.
Neomycin Sulfate and Flurandrenolide Lotion—See PF Vol. 30

No. 2, page 516.
Neomycin Sulfate and Flurandrenolide Topical Emulsion—See PF

Vol. 30 No. 2, page 516.
Neomycin Sulfate and Hydrocortisone Acetate Cream—See PF

Vol. 30 No. 2, page 517.
Neomycin Sulfate and Hydrocortisone Acetate Lotion—See PF

Vol. 30 No. 2, page 517.
Neomycin Sulfate and Hydrocortisone Acetate Ointment—See PF

Vol. 30 No. 2, page 518.
Neomycin Sulfate and Hydrocortisone Acetate Ophthalmic Oint-

ment—See PF Vol. 30 No. 2, page 518.
Neomycin Sulfate and Hydrocortisone Acetate Topical Emul-

sion—See PF Vol. 30 No. 2, page 518.
Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-

sone Acetate Ointment—See PF Vol. 30 No. 2, page 519.
Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-

sone Acetate Ophthalmic Ointment—See PF Vol. 30 No. 2,
page 519.

Neomycin and Polymyxin B Sulfates, Bacitracin Zinc, and Hydro-
cortisone Acetate Ophthalmic Ointment—See PF Vol. 30 No.
2, page 519.

Neomycin and Polymyxin B Sulfates, Gramicidin, and Hydrocor-
tisone Acetate Cream—See PF Vol. 30 No. 2, page 520.

Neomycin and Polymyxin B Sulfates and Hydrocortisone Acetate
Cream—See PF Vol. 30 No. 2, page 520.

Neostigmine Bromide Tablets—See PF Vol. 30 No. 1, page 133.
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Neostigmine Methylsulfate—See PF Vol. 29 No. 6, page 1936.
Netilmicin Sulfate—See PF Vol. 30 No. 1, page 134.
Netilmicin Sulfate Injection—See PF Vol. 30 No. 1, page 136.
Nevirapine—See PF Vol. 30 No. 1, page 136.
Niacinamide Tablets—See PF Vol. 30 No. 1, page 139.
Nifedipine Extended-Release Tablets—See PF Vol. 30 No. 4, page

1269.
Nitrofurantoin Capsules—See PF Vol. 30 No. 1, page 139.
Nitrofurantoin Oral Suspension—See PF Vol. 30 No. 2, page 520.
Diluted Nitroglycerin—See PF Vol. 29 No. 5, page 1547.
Nitroglycerin Tablets—See PF Vol. 30 No. 4, page 1272.
Nitroglycerin Sublingual Tablets—See PF Vol. 30 No. 4, page

1272.
Nitrous Oxide—See PF Vol. 30 No. 2, page 521.
Norepinephrine Bitartrate—See PF Vol. 29 No. 5, page 1547.
Norgestimate and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 1,

page 87.
Norgestrel and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 5,

page 1547.
Nystatin—See PF Vol. 30 No. 1, page 141.
Nystatin Cream—See PF Vol. 28 No. 1, page 134.
Nystatin Lotion—See PF Vol. 30 No. 2, page 522.
Nystatin Lozenges—See PF Vol. 28 No. 1, page 135.
Nystatin Ointment—See PF Vol. 28 No. 1, page 136.
Nystatin Topical Emulsion—See PF Vol. 30 No. 2, page 522.
Nystatin Topical Powder—See PF Vol. 28 No. 1, page 136.
Nystatin Oral Suspension—See PF Vol. 28 No. 1, page 136.
Nystatin for Oral Suspension—See PF Vol. 30 No. 1, page 143.
Nystatin Tablets—See PF Vol. 28 No. 1, page 137.
Nystatin and Triamcinolone Acetonide Cream—See PF Vol. 28

No. 1, page 137.
Nystatin and Triamcinolone Acetonide Ointment—See PF Vol. 28

No. 1, page 138.
Octisalate—See PF Vol. 30 No. 3, page 904.
Octocrylene—See PF Vol. 30 No. 3, page 905.
Ofloxacin—See PF Vol. 30 No. 4, page 1274.
Omeprazole—See PF Vol. 30 No. 2, page 522.
Omeprazole Delayed-Release Capsules—See PF Vol. 30 No. 1,

page 143.
Ondansetron Oral Solution—See PF Vol. 30 No. 3, page 905.
Ondansetron Hydrochloride—See PF Vol. 29 No. 6, page 1941.
Opium—See PF Vol. 30 No. 3, page 907.
Orphenadrine Citrate—See PF Vol. 30 No. 2, page 523.
Orphenadrine Citrate Injection—See PF Vol. 30 No. 2, page 524.
Oxandrolone—See PF Vol. 30 No. 1, page 148.
Oxaprozin—See PF Vol. 29 No. 4, page 1059.
Oxaprozin Tablets—See PF Vol. 29 No. 4, page 1061.
Oxybutynin Chloride—See PF Vol. 30 No. 3, page 908.
Oxybutynin Chloride Extended-Release Tablets—See PF Vol. 30

No. 4, page 1276.
Oxycodone and Acetaminophen Capsules—See PF Vol. 30 No. 1,

page 151.
Oxycodone and Acetaminophen Tablets—See PF Vol. 30 No. 1,

page 151.
Oxycodone and Aspirin Tablets—See PF Vol. 30 No. 1, page 152.
Oxycodone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 150.
Oxymorphone Hydrochloride—See PF Vol. 29 No. 6, page 1946.
Oxytocin—See PF Vol. 29 No. 6, page 1946.
Oxytocin Injection—See PF Vol. 30 No. 1, page 153.
Water O 15 Injection—See PF Vol. 27 No. 2, page 2182.
Paclitaxel—See PF Vol. 30 No. 4, page 1279.
Padimate O Lotion—See PF Vol. 30 No. 2, page 527.
Padimate O Topical Emulsion—See PF Vol. 30 No. 2, page 527.
Papaverine Hydrochloride—See PF Vol. 29 No. 5, page 1551.
Paroxetine Hydrochloride—See PF Vol. 30 No. 4, page 1282.
Paroxetine Tablets—See PF Vol. 30 No. 3, page 919.
Penicillamine Capsules—See PF Vol. 30 No. 1, page 153.
Penicillin G Potassium for Injection—See PF Vol. 30 No. 1, page

154.

Penicillin G Procaine, Neomycin and Polymyxin B Sulfates, and
Hydrocortisone Acetate Topical Suspension—See PF Vol.
30 No. 2, page 528.

Penicillin G Sodium for Injection—See PF Vol. 30 No. 1, page
154.

Pentazocine and Acetaminophen Tablets—See PF Vol. 28 No. 6,
page 1838.

Pentobarbital—See PF Vol. 30 No. 1, page 154.
Pentobarbital Sodium—See PF Vol. 30 No. 1, page 157.
Perphenazine—See PF Vol. 29 No. 6, page 1963.
Petrolatum—See PF Vol. 28 No. 2, page 569.
White Petrolatum—See PF Vol. 28 No. 2, page 570.
Phenindamine Tartrate—See PF Vol. 25 No. 3, page 8063.
Phenobarbital—See PF Vol. 29 No. 6, page 1964.
Camphorated Phenol Topical Solution—See PF Vol. 30 No. 3,

page 922.
Phentermine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

159.
Phentermine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

160.
Phentolamine Mesylate—See PF Vol. 29 No. 5, page 1562.
Phenylbutazone Injection—See PF Vol. 29 No. 6, page 1964.
Phenylephrine Bitartrate—See PF Vol. 30 No. 3, page 923.
Phenylephrine Hydrochloride—See PF Vol. 29 No. 6, page 1964.
Phenylethyl Alcohol—See PF Vol. 30 No. 4, page 1290.
Phenylpropanolamine Hydrochloride Capsules—See PF Vol. 30

No. 1, page 161.
Phenylpropanolamine Hydrochloride Oral Solution—See PF Vol.

30 No. 1, page 161.
Phenylpropanolamine Hydrochloride Tablets—See PF Vol. 30 No.

1, page 162.
Phenyltoloxamine Citrate—See PF Vol. 30 No. 4, page 1291.
Phenytoin Oral Suspension—See PF Vol. 30 No. 2, page 528.
Phenytoin Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Chewable Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Sodium—See PF Vol. 29 No. 6, page 1967.
Physostigmine Salicylate—See PF Vol. 29 No. 6, page 1967.
Pimozide Tablets—See PF Vol. 30 No. 1, page 164.
Pindolol Tablets—See PF Vol. 30 No. 1, page 165.
Piperazine Citrate Tablets—See PF Vol. 30 No. 1, page 165.
Platelets—See PF Vol. 30 No. 1, page 166.
Poloxalene—See PF Vol. 29 No. 2, page 429.
Potassium Chloride—See PF Vol. 29 No. 5, page 1562.
Dibasic Potassium Phosphate—See PF Vol. 29 No. 5, page 1563.
Povidone—See PF Vol. 30 No. 4, page 1298.
Prednisolone—See PF Vol. 28 No. 5, page 1440.
Prednisolone Acetate—See PF Vol. 29 No. 5, page 1564.
Prednisone Oral Solution—See PF Vol. 30 No. 1, page 169.
Prilocaine Hydrochloride—See PF Vol. 29 No. 5, page 1564.
Procainamide Hydrochloride—See PF Vol. 29 No. 5, page 1565.
Procainamide Hydrochloride Extended-Release Tablets—See PF

Vol. 29 No. 1, page 109.
Prochlorperazine Edisylate—See PF Vol. 29 No. 5, page 1565.
Procyclidine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

169.
Progesterone—See PF Vol. 29 No. 5, page 1566.
Promazine Hydrochloride—See PF Vol. 29 No. 5, page 1566.
Promethazine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propantheline Bromide—See PF Vol. 29 No. 2, page 430.
Propantheline Bromide Tablets—See PF Vol. 30 No. 1, page 170.
Propoxycaine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propoxyphene Hydrochloride—See PF Vol. 30 No. 3, page 925.
Propoxyphene Hydrochloride and Acetaminophen Tablets—See

PF Vol. 30 No. 1, page 170.
Propoxyphene Napsylate—See PF Vol. 30 No. 3, page 927.
Propoxyphene Napsylate Oral Suspension—See PF Vol. 30 No. 1,

page 171.
Propranolol Hydrochloride—See PF Vol. 29 No. 5, page 1568.
Propyliodone—See PF Vol. 29 No. 6, page 1976.
Pseudoephedrine Hydrochloride Oral Solution—See PF Vol. 30

No. 1, page 171.
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Pseudoephedrine Hydrochloride Syrup—See PF Vol. 30 No. 1,
page 172.

Pseudoephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,
page 172.

Pseudoephedrine Hydrochloride, Carbinoxamine Maleate, and
Dextromethorphan Hydrobromide Oral Solution—See PF
Vol. 30 No. 1, page 173.

Psyllium Hemicellulose—See PF Vol. 30 No. 1, page 173.
Pyridostigmine Bromide—See PF Vol. 29 No. 6, page 1977.
Pyridoxine Hydrochloride Injection—See PF Vol. 30 No. 2, page

583.
Pyridoxine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

177.
Pyrilamine Maleate Tablets—See PF Vol. 30 No. 1, page 177.
Pyrimethamine Tablets—See PF Vol. 30 No. 3, page 929.
Quazepam Tablets—See PF Vol. 30 No. 2, page 531.
Quinapril Tablets—See PF Vol. 29 No. 4, page 1071.
Quinidine Gluconate—See PF Vol. 29 No. 5, page 1568.
Ranitidine Oral Solution—See PF Vol. 28 No. 2, page 360.
Ranitidine Hydrochloride—See PF Vol. 29 No. 5, page 1569.
Reserpine—See PF Vol. 29 No. 5, page 1570.
Resorcinol and Sulfur Lotion—See PF Vol. 30 No. 2, page 531.
Resorcinol and Sulfur Topical Suspension—See PF Vol. 30 No. 2,

page 531.
Riboflavin—See PF Vol. 30 No. 3, page 929.
Rifampin and Isoniazid Capsules—See PF Vol. 30 No. 2, page

533.
Rifampin, Isoniazid, and Pyrazinamide Tablets—See PF Vol. 30

No. 2, page 534.
Rifampin, Isoniazid, Pyrazinamide, and Ethambutol Hydro-

chloride Tablets—See PF Vol. 30 No. 2, page 535.
Ringer’s and Dextrose Injection—See PF Vol. 30 No. 4, page

1293.
Ritodrine Hydrochloride—See PF Vol. 29 No. 5, page 1570.
Saccharin Sodium Tablets—See PF Vol. 30 No. 2, page 536.
Saquinavir Capsules—See PF Vol. 27 No. 2, page 2197.
Selenious Acid—See PF Vol. 29 No. 5, page 1571.
Selenium Sulfide Lotion—See PF Vol. 30 No. 2, page 537.
Selenium Sulfide Topical Suspension—See PF Vol. 30 No. 2, page

537.
Sevoflurane—See PF Vol. 30 No. 1, page 178.
Shark Liver Oil—See PF Vol. 26 No. 6, page 1643.
Sildenafil Citrate—See PF Vol. 24 No. 6, page 7182.
Sildenafil Tablets—See PF Vol. 24 No. 6, page 7184.
Simethicone—See PF Vol. 30 No. 4, page 1293.
Simethicone Emulsion—See PF Vol. 30 No. 4, page 1294.
Simethicone Capsules—See PF Vol. 30 No. 4, page 1294.
Simethicone Oral Suspension—See PF Vol. 30 No. 4, page 1294.
Simvastatin Tablets—See PF Vol. 30 No. 4, page 1295.
Sodium Acetate—See PF Vol. 29 No. 5, page 1576.
Sodium Bicarbonate—See PF Vol. 29 No. 5, page 1577.
Sodium Chloride—See PF Vol. 28 No. 4, page 1249.
Sodium Nitrite—See PF Vol. 29 No. 5, page 1577.
Dibasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1578.
Monobasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1579.
Sodium Sulfate—See PF Vol. 29 No. 5, page 1579.
Sodium Thiosulfate—See PF Vol. 29 No. 5, page 1579.
Somatropin—See PF Vol. 30 No. 4, page 1295.
Somatropin for Injection—See PF Vol. 30 No. 4, page 1299.
Sorbitol Solution—See PF Vol. 30 No. 3, page 929.
Spironolactone Oral Suspension—See PF Vol. 30 No. 3, page 929.
Spironolactone and Hydrochlorothiazide Oral Suspension—See

PF Vol. 30 No. 3, page 930.
Stavudine—See PF Vol. 30 No. 3, page 932.
Stavudine Capsules—See PF Vol. 30 No. 3, page 934.
Stavudine for Oral Solution—See PF Vol. 30 No. 3, page 937.
Sufentanil Citrate—See PF Vol. 29 No. 6, page 1988.
Sulfadiazine Sodium—See PF Vol. 29 No. 6, page 1988.
Sulfamethoxazole—See PF Vol. 29 No. 6, page 1989.
Sulfisoxazole—See PF Vol. 30 No. 4, page 1301.
Sumatriptan—See PF Vol. 30 No. 1, page 184.

Sumatriptan Nasal Spray—See PF Vol. 29 No. 1, page 119.
Sumatriptan Succinate—See PF Vol. 27 No. 5, page 3157.
Terbutaline Sulfate—See PF Vol. 29 No. 5, page 1585.
Terbutaline Sulfate Inhalation Aerosol—See PF Vol. 26 No. 3,

page 753.
Terbutaline Sulfate Injection—See PF Vol. 26 No. 3, page 756.
Terbutaline Sulfate Tablets—See PF Vol. 30 No. 1, page 188.
Testosterone—See PF Vol. 29 No. 5, page 1585.
Theophylline—See PF Vol. 29 No. 5, page 1586.
Theophylline Syrup—See PF Vol. 27 No. 1, page 1819.
Theophylline, Ephedrine Hydrochloride, and Phenobarbital Tab-

lets—See PF Vol. 30 No. 1, page 189.
Thiabendazole Tablets—See PF Vol. 29 No. 6, page 1991.
Thiabendazole Chewable Tablets—See PF Vol. 29 No. 6, page

1991.
Thiacetarsamide—See PF Vol. 29 No. 1, page 126.
Thiacetarsamide Sodium Injection—See PF Vol. 29 No. 1, page

127.
Thiamine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 190.
Thiopental Sodium—See PF Vol. 29 No. 5, page 1586.
Thiothixene Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Tiamulin Fumarate—See PF Vol. 30 No. 3, page 938.
Timolol Maleate Tablets—See PF Vol. 30 No. 1, page 191.
Titanium Dioxide—See PF Vol. 30 No. 4, page 1301.
Titanium Dioxide (new)—See PF Vol. 30 No. 4, page 1304.
Tobramycin Inhalation Solution—See PF Vol. 29 No. 2, page 438.
Tolazoline Hydrochloride—See PF Vol. 29 No. 5, page 1588.
Tolcapone—See PF Vol. 30 No. 3, page 939.
Tolcapone Tablets—See PF Vol. 30 No. 3, page 943.
Topiramate—See PF Vol. 30 No. 4, page 1307.
Triamcinolone Acetonide—See PF Vol. 30 No. 3, page 945.
Triamcinolone Acetonide Lotion—See PF Vol. 30 No. 2, page 538.
Triamcinolone Acetonide Topical Emulsion—See PF Vol. 30 No.

2, page 538.
Trichlorfon—See PF Vol. 26 No. 6, page 1576.
Trifluoperazine Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Triflupromazine Hydrochloride—See PF Vol. 29 No. 6, page 1994.
Trimethobenzamide Hydrochloride—See PF Vol. 29 No. 5, page

1589.
Trimethoprim—See PF Vol. 29 No. 6, page 1995.
Trimethoprim Sulfate—See PF Vol. 29 No. 6, page 1995.
Tripelennamine Hydrochloride—See PF Vol. 30 No. 4, page 1312.
Triprolidine and Pseudoephedrine Hydrochlorides Tablets—See

PF Vol. 30 No. 1, page 192.
Trolamine Salicylate—See PF Vol. 30 No. 4, page 1312.
Tubocurarine Chloride—See PF Vol. 29 No. 6, page 1996.
Urea C for Oral Solution—See PF Vol. 29 No. 2, page 441.
Urofollitropin—See PF Vol. 28 No. 6, page 1875.
Urofollitropin for Injection—See PF Vol. 28 No. 6, page 1881.
Ursodiol—See PF Vol. 30 No. 4, page 1313.
Valproic Acid Injection—See PF Vol. 26 No. 4, page 939.
Valrubicin—See PF Vol. 30 No. 3, page 946.
Valsartan—See PF Vol. 29 No. 6, page 1996.
Valsartan Capsules—See PF Vol. 28 No. 2, page 399.
Valsartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No. 6,

page 2000.
Vancomycin Hydrochloride for Oral Solution—See PF Vol. 30 No.

1, page 193.
Vasopressin—See PF Vol. 29 No. 6, page 2004.
Vecuronium Bromide—See PF Vol. 30 No. 1, page 193.
Vecuronium Bromide for Injection—See PF Vol. 25 No. 4, page

8449.
Verapamil Hydrochloride—See PF Vol. 29 No. 5, page 1598.
Verteporfin—See PF Vol. 30 No. 3, page 947.
Vinorelbine Injection—See PF Vol. 30 No. 4, page 1314.
Vitamin E—See PF Vol. 27 No. 5, page 3159.
Bacteriostatic Water for Injection—See PF Vol. 30 No. 4, page

1315.
Sterile Water for Inhalation—See PF Vol. 30 No. 4, page 1316.
Sterile Water for Injection—See PF Vol. 30 No. 4, page 1316.
Purified Water—See PF Vol. 30 No. 4, page 1316.

Pharmacopeial Forum
1830 IN-PROCESS REVISION Vol. 30(5) [Sept.–Oct. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Sterile Purified Water—See PF Vol. 30 No. 4, page 1317.
Water for Hemodialysis—See PF Vol. 30 No. 4, page 1317.
White Lotion—See PF Vol. 30 No. 2, page 538.
Small Intestinal SubmucosaWoundMatrix—See PF Vol. 30 No. 2,

page 538.
Xylazine—See PF Vol. 29 No. 6, page 2004.
Xylazine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Yohimbine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Zidovudine—See PF Vol. 29 No. 6, page 2006.
Zileuton—See PF Vol. 30 No. 3, page 948.
Zinc Gluconate—See PF Vol. 29 No. 3, page 683.
Zinc Sulfide Topical Suspension—See PF Vol. 30 No. 2, page 546.

DIETARY SUPPLEMENTS

MONOGRAPHS

Chaste Tree—See PF Vol. 30 No. 2, page 546.
Powdered Chaste Tree Extract—See PF Vol. 29 No. 4, page 1269.
Horse Chestnut—See PF Vol. 30 No. 2, page 550.
Powdered Horse Chestnut Extract—See PF Vol. 30 No. 2, page

550.
Choline Bitartrate—See PF Vol. 30 No. 3, page 950.
Choline Chloride—See PF Vol. 30 No. 3, page 951.
Chondroitin Sulfate Sodium—See PF Vol. 30 No. 1, page 197.
Chondroitin Sulfate Sodium Tablets—See PF Vol. 30 No. 1, page

200.
Red Clover—See PF Vol. 30 No. 2, page 550.
Powdered Red Clover Extract—See PF Vol. 30 No. 2, page 552.
Black Cohosh—See PF Vol. 28 No. 5, page 1455.
Powdered Black Cohosh—See PF Vol. 28 No. 5, page 1460.
Powdered Black Cohosh Extract—See PF Vol. 28 No. 5, page

1461.
Black Cohosh Tablets—See PF Vol. 28 No. 5, page 1462.
Cranberry Liquid Preparation—See PF Vol. 30 No. 3, page 951.
Docosahexaenoic Acid—See PF Vol. 26 No. 6, page 1648.
Docosahexaenoic Acid Capsules—See PF Vol. 26 No. 6, page

1651.
Docosahexaenoic Acid Oil—See PF Vol. 26 No. 6, page 1652.
Echinacea angustifolia—See PF Vol. 30 No. 2, page 552.
Powdered Echinacea angustifolia Extract—See PF Vol. 30 No. 2,

page 554.
Echinacea pallida—See PF Vol. 30 No. 2, page 555.
Powdered Echinacea pallida Extract—See PF Vol. 30 No. 2, page

556.
Echinacea purpureaAerial Parts—See PF Vol. 30 No. 2, page 557.
Echinacea purpurea Root—See PF Vol. 30 No. 2, page 561.
Powdered Echinacea purpurea Extract—See PF Vol. 30 No. 2,

page 561.
Eleuthero—See PF Vol. 26 No. 6, page 1596.
Fish Oil Rich in Omega-3 Acids—See PF Vol. 29 No. 4, page

1272.
Fish Oil Rich in Omega-3 Acids Capsules—See PF Vol. 29 No. 4,

page 1278.
Ginger Capsules—See PF Vol. 28 No. 3, page 814.
Powdered Ginkgo Extract—See PF Vol. 27 No. 2, page 2233.
Ginkgo Capsules—See PF Vol. 27 No. 2, page 2238.
Ginkgo Tablets—See PF Vol. 27 No. 2, page 2240.
American Ginseng—See PF Vol. 30 No. 2, page 563.
American Ginseng Capsules—See PF Vol. 30 No. 2, page 565.
American Ginseng Tablets—See PF Vol. 30 No. 2, page 567.
Powdered American Ginseng—See PF Vol. 30 No. 2, page 564.
Powdered American Ginseng Extract—See PF Vol. 30 No. 2, page

564.
Asian Ginseng—See PF Vol. 30 No. 2, page 569.
Asian Ginseng Capsules—See PF Vol. 30 No. 2, page 571.
Asian Ginseng Tablets—See PF Vol. 30 No. 2, page 573.
Powdered Asian Ginseng—See PF Vol. 30 No. 2, page 570.
Powdered Asian Ginseng Extract—See PF Vol. 30 No. 2, page

570.

Glucosamine and Chondroitin Sulfate Sodium Tablets—See PF
Vol. 30 No. 1, page 201.

Goldenseal—See PF Vol. 30 No. 3, page 952.
Powdered Goldenseal—See PF Vol. 30 No. 3, page 953.
Powdered Goldenseal Extract—See PF Vol. 30 No. 3, page 954.
Licorice—See PF Vol. 26 No. 5, page 1363.
Powdered Licorice Extract—See PF Vol. 30 No. 2, page 574.
Lutein—See PF Vol. 29 No. 2, page 470.
Lutein Preparation—See PF Vol. 29 No. 2, page 472.
Lycopene—See PF Vol. 30 No. 2, page 574.
Lycopene Preparation—See PF Vol. 30 No. 2, page 576.
Lycopene Tomato Extract—See PF Vol. 30 No. 2, page 578.
Milk Thistle Capsules—See PF Vol. 29 No. 2, page 479.
Minerals Capsules—See PF Vol. 28 No. 5, page 1543.
Minerals Tablets—See PF Vol. 28 No. 5, page 1543.
Pygeum—See PF Vol. 30 No. 3, page 954.
Pygeum Capsules—See PF Vol. 30 No. 3, page 959.
Pygeum Extract—See PF Vol. 30 No. 3, page 956.
Pyridoxine Hydrochloride Injection—See PF Vol. 30 No. 2, page

583.
Powdered St. John’s Wort Extract—See PF Vol. 30 No. 2, page

584.
Ubidecarenone Capsules—See PF Vol. 30 No. 1, page 202.
Valerian Capsules—See PF Vol. 27 No. 1, page 1825.
Oil- and Water-Soluble Vitamins Tablets—See PF Vol. 30 No. 2,

page 585.
Oil- and Water-Soluble Vitamins with Minerals Capsules—See PF

Vol. 28 No. 5, page 1544.
Oil- and Water-Soluble Vitamins with Minerals Oral Solution—

See PF Vol. 30 No. 2, page 585.
Oil- and Water-Soluble Vitamins with Minerals Tablets—See PF

Vol. 30 No. 2, page 585.
Oil-Soluble Vitamins Tablets—See PF Vol. 28 No. 5, page 1547.
Water-Soluble Vitamins Tablets—See PF Vol. 30 No. 2, page 587.
Water-Soluble Vitamins with Minerals Capsules—See PF Vol. 28

No. 5, page 1547.
Water-Soluble Vitamins with Minerals Tablets—See PF Vol. 30

No. 2, page 587.

GENERAL CHAPTERS

General Tests and Assays

General Requirements for Tests and Assays

h1i Injections—See PF Vol. 29 No. 3, page 707.
h11i USP Reference Standards—See PF Vol. 23 No. 6, page 5180;

PF Vol. 24 No. 5, page 6925; PF Vol. 26 No. 3, page 793; PF
Vol. 26 No. 4, page 1101; PF Vol. 26 No. 5, page 1369; PF
Vol. 27 No. 1, page 1832; PF Vol. 27 No. 6, page 3348; PF
Vol. 28 No. 2, page 433; PF Vol. 28 No. 3, page 839; PF Vol.
28 No. 4, page 1224; PF Vol. 28 No. 5, page 1468; PF Vol. 28
No. 6, page 1913; PF Vol. 29 No. 1, page 163; PF Vol. 29 No.
4, page 1137; PF Vol. 29 No. 5, page 1601; PF Vol. 29 No. 6,
page 2022; PF Vol. 30 No. 1, page 211; PF Vol. 30 No. 2, page
613; PF Vol. 30 No. 3, page 998; PF Vol. 30 No. 4, page 1338.

Apparatus for Tests and Assays

h41iWeights and Balances—See PF Vol. 30 No. 3, page 999.

Microbiological Tests

h55i Biological Indicators—Resistance Performance Tests—See
PF Vol. 30 No. 1, page 212.

Biological Tests and Assays

h81i Antibiotics—Microbial Assays—See PF Vol. 30 No. 3, page
1002.
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Chemical Tests and Assays

LIMIT TESTS

h231i Heavy Metals—See PF Vol. 30 No. 3, page 1004.
h267i Porosimetry by Mercury Intrusion—See PF Vol. 29 No. 3,

page 712.

OTHER TESTS AND ASSAYS

h301i Acid-Neutralizing Capacity—See PF Vol. 30 No. 3, page
1006.

h381i Elastomeric Closures for Injections—See PF Vol. 30 No. 1,
page 220.

h386i Environmentally Sensitive Preparations—See PF Vol. 29
No. 4, page 1143.

h518i Solution Calorimetry—See PF Vol. 28 No. 4, page 1299.
h571i Vitamin A Assay—See PF Vol. 30 No. 4, page 1340.

Physical Tests and Determinations

h601i Aerosols, Metered-Dose Inhalers, and Dry Powder Inha-
lers—See PF Vol. 30 No. 4, page 1342.

h611i Alcohol Determination—See PF Vol. 30 No. 4, page 1379.
h621i Chromatography—See PF Vol. 30 No. 3, page 1007.
h625i Clarity and Degree of Opalescence of Liquids—See PF Vol.

26 No. 6, page 1616.
h627i Degree of Color of Liquids—See PF Vol. 26 No. 6, page

1617.
h645i Water Conductivity—See PF Vol. 30 No. 4, page 1380.
h661i Containers—See PF Vol. 29 No. 2, page 490.
h696i Crystallinity Determination by Solution Calorimetry—See

PF Vol. 29 No. 1, page 175.
h699i Density of Solids—See PF Vol. 28 No. 2, page 603.
h711i Dissolution—See PF Vol. 30 No. 1, page 234.
h730i Inductively Coupled Plasma (ICP)—See PF Vol. 30 No. 3,

page 1022.
h795i Pharmaceutical Compounding—Nonsterile Preparations—

See PF Vol. 29 No. 1, page 179.
h811i Powder Fineness—See PF Vol. 28 No. 2, page 611.
h823i Radiopharmaceuticals for Positron Emission Tomography—

Compounding—See PF Vol. 29 No. 2, page 494.
h846i Specific Surface Area—See PF Vol. 28 No. 2, page 612.

General Information

Introduction—See PF Vol. 29 No. 6, page 2039.
h1010i Analytical Data—Interpretation and Treatment—See PF

Vol. 30 No. 1, page 236.
h1043i Ancillary Materials for Cell, Gene, and Tissue-Engineered

Products—See PF Vol. 30 No. 2, page 629.
h1051i Cleaning Glass Apparatus—See PF Vol. 30 No. 1, page

264.
h1072i Disinfectants and Antiseptics—See PF Vol. 29 No. 3, page

726.
h1075iGood Compounding Practices—See PF Vol. 29 No. 2, page

497.
h1078i Good Manufacturing Practices for Bulk Pharmaceutical

Excipients—See PF Vol. 28 No. 5, page 1504.
h1079i Good Storage and Shipping Practices—See PF Vol. 29 No.

5, page 1612.
h1080i Bulk Pharmaceutical Excipients—Certificate of Analy-

sis—See PF Vol. 28 No. 5, page 1650.
h1082i Genotoxicity Testing—See PF Vol. 30 No. 1, page 264.
h1089i In Vitro, Absorption-Indicating Cell Culture System—See

PF Vol. 25 No. 5, page 8733.
h1111i Microbiological Attributes of Nonsterile Pharmaceutical

Products—See PF Vol. 25 No. 2, page 7785.
h1118iMonitoring Devices—Time, Temperature, and Humidity—

See PF Vol. 29 No. 1, page 206.
h1136i Packaging—Unit of Use—See PF Vol. 29 No. 4, page

1215.

h1160i Pharmaceutical Calculations in Prescription Compound-
ing—See PF Vol. 29 No. 1, page 224.

h1174i Powder Flow—See PF Vol. 28 No. 2, page 618.
h1177i Good Packaging Practices—See PF Vol. 29 No. 5, page

1630.
h1178i Good Repackaging Practices—See PF Vol. 29 No. 4, page

1219.
h1184i Sensitization Testing—See PF Vol. 30 No. 1, page 289.
h1195i Significant Change Guide for Bulk Pharmaceutical Excipi-

ents—See PF Vol. 28 No. 5, page 1662.
h1198i Standardized Imprint Codes for Solid Oral Dosage

Forms—See PF Vol. 28 No. 1, page 152.
h1206i Sterile Drug Products for Home Use—See PF Vol. 29 No.

3, page 750.
h1216i Tablet Friability—See PF Vol. 25 No. 1, page 7466.
h1223i Validation of Alternative Microbiological Methods—See

PF Vol. 29 No. 1, page 256.
h1225i Validation of Compendial Methods—See PF Vol. 30 No. 4,

page 1382.
h1230iWater for Health Applications—See PF Vol. 30 No. 4, page

1388.
h1231iWater for Pharmaceutical Purposes—See PF Vol. 29 No. 5,

page 1641.
h1232i Instrumentation for Analysis of High Purity Pharmaceuti-

cal Waters—See PF Vol. 30 No. 1, page 303.
h1265i Written Prescription Drug Information—Guidelines—See

PF Vol. 30 No. 3, page 1040.

Dietary Supplements

h2040i Disintegration and Dissolution of Nutritional Supple-
ments—See PF Vol. 29 No. 2, page 513.

h2091i Uniformity of Dietary Supplement Intake Units—See PF
Vol. 28 No. 5, page 1549.

REAGENTS, INDICATORS, AND SOLUTIONS

Reagent Specifications

Acetal—See PF Vol. 30 No. 2, page 644.
Agarose—See PF Vol. 27 No. 6, page 3363.
Air-Nitrous Oxide Certified Standard—See PF Vol. 28 No. 4, page

1234.
Ammonium Hydroxide, 6 N—See PF Vol. 30 No. 4, page 1389.
Ammonium Pyrrolidinedithiocarbamate—See PF Vol. 30 No. 3,

page 1043.
Anion-exchange Resin, Styrene-Divinylbenzene—See PF Vol. 30

No. 3, page 1043.
Anti-A Blood Grouping Reagent, Anti-B Blood Grouping Re-

agent, and Anti-A,B Blood Grouping Reagent—See PF Vol.
29 No. 2, page 505.

Anti-D (Rho) Reagent—See PF Vol. 29 No. 2, page 505.
Anti-D Reagent—See PF Vol. 29 No. 2, page 506.
Antihuman Globulin Reagent—See PF Vol. 29 No. 2, page 506.
Antithrombin III for Amidolytic Test—See PF Vol. 29 No. 1, page

264.
Bacterial Alkaline Protease Preparation—See PF Vol. 30 No. 2,

page 644.
Barbituric Acid—See PF Vol. 29 No. 1, page 265.
Benzamidine Hydrochloride Hydrate—See PF Vol. 30 No. 2, page

644.
Benzil—See PF Vol. 28 No. 4, page 1305.
Blood Group A1 and Blood Group B Red Blood Cells—See PF

Vol. 29 No. 2, page 506.
Bovine Collagen—See PF Vol. 30 No. 2, page 644.
Rat Tail Collagen—See PF Vol. 30 No. 2, page 644.
Branched Polymeric Sucrose—See PF Vol. 27 No. 6, page 3363.
Bromelain—See PF Vol. 28 No. 2, page 552.
Bromofluoromethane—See PF Vol. 30 No. 4, page 1389.
1,4-Butanediol—See PF Vol 25 No. 5, page 8747.
Calf Thymus DNA—See PF Vol. 30 No. 4, page 1389.
dl-Camphene—See PF Vol. 28 No. 6, page 1951.
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Cation-exchange Resin, Styrene-Divinylbenzene—See PF Vol. 30
No. 3, page 1043.

p-Chlorophenol—See PF Vol. 30 No. 3, page 1044.
4-Chlorophenol—See PF Vol. 30 No. 3, page 1045.
Chromotrope 2R—See PF Vol. 30 No. 4, page 1390.
Citric Acid, Anhydrous—See PF Vol. 30 No. 3, page 1044.
Collagen—See PF Vol. 30 No. 4, page 1390.
Collagenase—See PF Vol. 30 No. 4, page 1390.
Cyclohexylmethanol—See PF Vol. 30 No. 2, page 644.
DEAE-Agarose—See PF Vol. 29 No. 1, page 265.
Deoxyadenosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxycytidine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyguanosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyribonucleic Acid Polymerase—See PF Vol. 27 No. 6, page

3365.
Deoxythymidine Triphosphate—See PF Vol. 27 No. 6, page 3365.
Deuterated Methanol—See PF Vol. 29 No. 6, page 2054.
Dicyclohexyl—See PF Vol. 30 No. 2, page 645.
Dicyclohexyl Phthalate—See PF Vol. 26 No. 2, page 504.
Diethylpyrocarbonate—See PF Vol. 27 No. 6, page 3365.
Diisobutylene—See PF Vol. 28 No. 4, page 1305.
1,5-Dimethyl-1,5-diazundecamethylene Polymethobromide—See

PF Vol. 30 No. 1, page 315.
N,N-Dimethylformamide Diethyl Acetal—See PF Vol. 29 No. 5,

page 1681.
N,N-Dimethyldodecylamine-N-oxide—See PF Vol. 27 No. 4, page

2837.
1,9-Dimethyl-Methylene Blue—See PF Vol. 30 No. 2, page 645.
Dimethyl Sulfoxide—See PF Vol. 30 No. 3, page 1045.
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl Tetrazolium Bro-

mide—See PF Vol. 27 No. 6, page 3365.
Dioleoylglycerol—See PF Vol. 26 No. 6, page 1622.
1,2-Dioleoyl-3-linoleoyl-rac-glycerol—See PF Vol. 28 No. 3, page

849.
Direct Red 80—See PF Vol. 30 No. 4, page 1390.
Disodium Arsenate—See PF Vol. 28 No. 4, page 1305.
3-(Dodecyldimethylammonio)propanesulfonate—See PF Vol. 30

No. 2, page 645.
Drabkin’s Reagent—See PF Vol. 29 No. 2, page 507.
Escin—See PF Vol. 27 No. 4, page 2837.
Ether, Peroxide-Free—See PF Vol. 30 No. 4, page 1390.
Ethidium Bromide—See PF Vol. 27 No. 6, page 3366.
Ethylbenzene—See PF Vol. 30 No. 2, page 645.
Fast Green FCF—See PF Vol. 30 No. 4, page 1391.
Fibroblast Growth Factor-2—See PF Vol. 30 No. 2, page 645.
9-Fluorenylmethyl Chloroformate—See PF Vol. 25 No. 5, page

8916.
Formamide, Anhydrous—See PF Vol. 27 No. 5, page 3115.
Glucose—See PF Vol. 28 No. 3, page 850.
L-Glutamic Acid—See PF Vol. 27 No. 6, page 3366.
L-Glutamine—See PF Vol. 27 No. 6, page 3366.
Guanidine Isothiocyanate—See PF Vol. 27 No. 6, page 3366.
Hexadecane—See PF Vol. 28 No. 4, page 1305.
Hexadimethrine Bromide—See PF Vol. 29 No. 1, page 265.
Hexane, Solvent—See PF Vol. 30 No. 3, page 1045.
Hexane, Solvent, Chromatographic—See PF Vol. 30 No. 3, page

1046.
Hexanes—See PF Vol. 30 No. 3, page 1046.
L-Histidine Hydrochloride Monohydrate—See PF Vol. 27 No. 6,

page 3366.
Homatropine Hydrobromide—See PF Vol. 28 No. 4, page 1305.
Hydrocodone Diol—See PF Vol. 28 No. 4, page 1306.
2’-(4-Hydroxyphenyl)-5-(4-methyl-1-piperazinyl)-2,5’-bi-1H-ben-

zimidazole Trihydrochloride Pentahydrate—See PF Vol. 30
No. 4, page 1391.

IgG-Coated Red Cells—See PF Vol. 29 No. 2, page 507.
Iodine—See PF Vol. 30 No. 4, page 1391.
Iodoethane—See PF Vol. 24 No. 6, page 7327.
Isoferulic Acid—See PF Vol. 27 No. 4, page 2837.
Isovaleric Acid—See PF Vol. 30 No. 3, page 1046.
Lanthanum Chloride—See PF Vol. 29 No. 2, page 507.

Lanthanum Oxide—See PF Vol. 28 No. 3, page 851.
Lauryl Dimethyl Amine Oxide—See PF Vol. 30 No. 2, page 645.
Linoleic Acid—See PF Vol. 27 No. 6, page 3367.
a-Lipoic Acid—See PF Vol. 27 No. 6, page 3367.
Melamine—See PF Vol. 29 No. 6, page 2055.
Methanol, Aldehyde-Free—See PF Vol. 30 No. 2, page 646.
Methoxyphenylacetic Acid—See PF Vol. 30 No. 3, page 1046.
Methylbenzothiazolone Hydrazone Hydrochloride—See PF Vol.

30 No. 2, page 646.
3-Methyl-2-benzothiazolinone Hydrazone Hydrochloride—See

PF Vol. 25 No. 3, page 8280.
Methyl Iodide—See PF Vol. 30 No. 3, page 1046.
4-Methylpentan-2-ol—See PF Vol. 30 No. 2, page 646.
Methyl Sulfoxide—See PF Vol. 30 No. 3, page 1047.
Methylene Blue—See PF Vol. 30 No. 4, page 1391.
Monooleoylglycerol—See PF Vol. 26 No. 6, page 1622.
Nonionic Wetting Agent—See PF Vol. 30 No. 3, page 1047.
Nonylphenol Polyoxyethylene Ether—See PF Vol. 27 No. 6, page

3368.
Octoxynol—See PF Vol. 30 No. 4, page 1392.
Oligo-deoxythymidine—See PF Vol. 27 No. 6, page 3368.
Oxygen-Helium Certified Standard—See PF Vol. 30 No. 2, page

646.
Pentadecanoic Acid Methyl Ester—See PF Vol. 26 No. 6, page

1622.
Phenol Red, Sodium—See PF Vol. 27 No. 6, page 3368.
Phenylmethylsulfonyl Fluoride—See PF Vol. 30 No. 2, page 647.
Polyoxyethylene (23) Lauryl Ether—See PF Vol. 29 No. 2, page

507.
Polyoxyethylene (20) Sorbitan Monolaurate—See PF Vol. 27 No.

6, page 3368.
Propionaldehyde—See PF Vol. 30 No. 2, page 647.
Putrescine Dihydrochloride—See PF Vol. 27 No. 6, page 3369.
Red-Cell Lysing Agent—See PF Vol. 29 No. 2, page 507.
Reverse Transcriptase—See PF Vol. 27 No. 6, page 3369.
Rhodamine 6G—See PF Vol. 30 No. 4, page 1392.
Ribonuclease Inhibitor—See PF Vol. 27 No. 6, page 3369.
Sodium Arsenite, Twentieth-Molar (0.05 M)—See PF Vol. 29 No.

4, page 1250.
Sodium 1-Heptanesulfonate—See PF Vol. 30 No. 3, page 1047.
Sodium 1-Heptanesulfonate Monohydrate—See PF Vol. 30 No. 2,

page 647.
Sodium 1-Hexanesulfonate—See PF Vol. 30 No. 3, page 1048.
Sodium Hydrogen Sulfate—See PF Vol. 29 No. 5, page 1682.
Sodium Iodate—See PF Vol. 27 No. 6, page 3369.
Sodium Phosphate, Monobasic—See PF Vol. 30 No. 4, page 1392.
1,1,4,4-Tetraphenyl-1,3-butadiene—See PF Vol. 26 No. 6, page

1623.
Thrombin Human—See PF Vol. 29 No. 6, page 2055.
Thymidine—See PF Vol. 27 No. 6, page 3369.
Thyroglobulin—See PF Vol. 30 No. 1, page 316.
1,3,7-Trichlorodibenzo-p-dioxin—See PF Vol. 30 No. 4, page

1392.
Trioleoylglycerol—See PF Vol. 26 No. 6, page 1623.
Tritirachium Album Proteinase K—See PF Vol. 30 No. 2, page

647.
Tropic Acid—See PF Vol. 30 No. 3, page 1048.
Tropine—See PF Vol. 30 No. 2, page 647.
L-Tyrosine Disodium—See PF Vol. 27 No. 6, page 3370.
Tuberculin, Purified Protein Derivative (Tuberculin PPD)—See PF

Vol. 29 No. 5, page 1682.
2-Vinylpyridine—See PF Vol. 26 No. 2, page 504.
Wright’s Stain—See PF Vol. 30 No. 1, page 316.
Zinc Sulfate Heptahydrate—See PF Vol. 26 No. 2, page 504.

Indicator Test Papers

Methyl Green—See PF Vol. 28 No. 4, page 1306.
Methyl Green—Iodomercurate Paper—See PF Vol. 28 No. 4, page

1306.
Nickel Standard Solution TS—See PF Vol. 27 No. 5, page 3117.
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Ninhydrin TS—See PF Vol. 28 No. 3, page 852.
Perchloric Acid TS—See PF Vol. 27 No. 1, page 1905.

Test Solutions

Ammonia TS—See PF Vol. 30 No. 4, page 1392.
Folin-Ciocalteu Phenol TS—See PF Vol. 30 No. 1, page 316.
Hydroxylamine Hydrochloride TS—See PF Vol. 30 No. 4, page

1393.
Iodine and Potassium Iodide TS 1—See PF Vol. 30 No. 4, page

1393.
Iodine and Potassium Iodide TS 2—See PF Vol. 30 No. 4, page

1393.
Methyl Yellow TS—See PF Vol. 30 No. 4, page 1393.
Potassium Pyroantimonate TS—See PF Vol. 30 No. 4, page 1393.

Volumetric Solutions

Ammonium Thiocyanate, Tenth-Normal (0.1 N)—See PF Vol. 30
No. 4, page 1393.

Bromine, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page
1393.

Ceric Ammonium Nitrate, Twentieth-Normal (0.05 N)—See PF
Vol. 30 No. 4, page 1394.

Ceric Sulfate, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page
1394.

Cupric Nitrate, Tenth Normal (0.1 N)—See PF Vol. 30 No. 4, page
1394.

Standard Dichlorophenol-Indophenol Solution—See PF Vol. 30
No. 4, page 1394.

Edetate Disodium, Twentieth-Molar (0.05 M)—See PF Vol. 30 No.
4, page 1395.

Ferric Ammonium Sulfate, Tenth-Normal (0.1 N)—See PF Vol. 30
No. 4, page 1395.

Ferrous Ammonium Sulfate, Tenth-Normal (0.1 N)—See PF Vol.
30 No. 4, page 1395.

Hydrochloric Acid, Normal (1 N)—See PF Vol. 30 No. 4, page
1395.

Hydrochloric Acid, Half-Normal (0.5 N)—See PF Vol. 30 No. 4,
page 1395.

Hydrochloric Acid, Half-Normal (0.5 N) in Methanol—See PF
Vol. 30 No. 4, page 1396.

Hydrochloric Acid, Alcoholic, Tenth-Molar (0.1 M)—See PF Vol.
30 No. 4, page 1396.

Iodine, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page 1396.
Iodine, Hundredth-Normal (0.01 N)—See PF Vol. 30 No. 4, page

1396.
Lead Perchlorate, Tenth-Molar (0.1 M)—See PF Vol. 30 No. 4,

page 1396.
Lead Perchlorate, Hundredth-Molar (0.1 M)—See PF Vol. 30 No.

4, page 1397.
Lithium Methoxide, Fiftieth-Normal (0.02 N) in Methanol—See

PF Vol. 30 No. 4, page 1397.
Lithium Methoxide, Tenth-Normal (0.1 N) in Toluene—See PF

Vol. 30 No. 4, page 1397.
Lithium Methoxide, Tenth-Normal (0.1 N) in Chlorobenzene—

See PF Vol. 30 No. 4, page 1397.
Mercuric Nitrate, Tenth-Molar (0.1 M)—See PF Vol. 30 No. 4,

page 1398.
Morpholine, Half-Normal (0.5 N) in Methanol—See PF Vol. 30

No. 4, page 1398.
Oxalic Acid, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page

1398.
Perchloric Acid, Tenth-Normal (0.1 N) (in Glacial Acetic Acid)—

See PF Vol. 30 No. 4, page 1398.
Perchloric Acid, Tenth-Normal (0.1 N) in Dioxane—See PF Vol.

30 No. 4, page 1398.
Potassium Bromate, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4,

page 1399.
Potassium Bromide–Bromate, Tenth-Normal (0.1 N)—See PF Vol.

30 No. 4, page 1399.

Potassium Dichromate, Tenth-Normal (0.1 N)—See PF Vol. 30
No. 4, page 1399.

Potassium Ferricyanide, Twentieth-Molar (0.05 M)—See PF Vol.
30 No. 4, page 1399.

Potassium Hydroxide, Normal (1 N)—See PF Vol. 30 No. 4, page
1399.

Potassium Hydroxide, Alcoholic, Half-Normal (0.05 N)—See PF
Vol. 30 No. 4, page 1399.

Potassium Hydroxide, Alcoholic, Tenth Molar (0.1 M)—See PF
Vol. 30 No. 4, page 1400.

Potassium Hydroxide, Methanolic, Tenth-Normal (0.1 N)—See PF
Vol. 30 No. 4, page 1400.

Potassium Permanganate, Tenth-Normal (0.1 N)—See PF Vol. 30
No. 4, page 1400.

Silver Nitrate, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page
1400.

Sodium Hydroxide, Normal (1 N)—See PF Vol. 30 No. 4, page
1400.

Sodium Hydroxide, Alcoholic, Tenth-Normal (0.1 N)—See PF
Vol. 30 No. 4, page 1401.

Sodium Methoxide, Tenth-Normal (0.1 N) (in Toluene)—See PF
Vol. 30 No. 4, page 1401.

Sodium Methoxide, Half-Normal (0.5 N) in Methanol—See PF
Vol. 30 No. 4, page 1401.

Sodium Nitrite, Tenth-Molar (0.1 M)—See PF Vol. 30 No. 4, page
1401.

Sodium Tetraphenylboron, Fiftieth-Molar (0.02 M)—See PF Vol.
30 No. 4, page 1402.

Sodium Thiosulfate, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4,
page 1402.

Sulfuric Acid, Half-Normal (0.5 N) in Alcohol—See PF Vol. 30
No. 4, page 1402.

Tetrabutylammonium Hydroxide, Tenth-Normal (0.1 N)—See PF
Vol. 30 No. 4, page 1402.

Tetrabutylammonium Hydroxide in Methanol/Isopropyl Alcohol,
0.1 N—See PF Vol. 30 No. 4, page 1403.

Tetramethylammonium Bromide, Tenth-Molar (0.1 M)—See PF
Vol. 30 No. 4, page 1403.

Tetramethylammonium Chloride, Tenth-Molar (0.1 M)—See PF
Vol. 30 No. 4, page 1403.

Titanium Trichloride, Tenth-Normal (0.1 N)—See PF Vol. 30 No.
4, page 1403.

Zinc Sulfate, Twentieth-Molar (0.05 M)—See PF Vol. 30 No. 4,
page 1403.

Reagent Footnotes

Reagent Footnotes—See PF Vol. 30 No. 2, pages 647–648.
Footnote 112—See PF Vol. 30 No. 1, page 317.
Footnote 113—See PF Vol. 30 No. 2, page 648.
Footnote 114—See PF Vol. 30 No. 2, page 648.
Footnote 115—See PF Vol. 30 No. 2, page 648.
Footnote 116—See PF Vol. 30 No. 2, page 648.

REFERENCE TABLES

Container Specifications for Capsules and Tablets—See PF Vol. 26
No. 1, page 145; PF Vol. 26 No. 3, page 836; PF Vol. 26 No.
4, page 1133; PF Vol. 26 No. 5, page 1384; PF Vol. 27, No. 3,
page 2597; PF Vol. 27 No. 4, page 2838; PF Vol. 27 No. 5,
page 3118; PF Vol. 28 No. 3, page 852; PF Vol. 28 No. 4, page
1235; PF Vol. 28 No. 6, page 1952; PF Vol. 29 No. 1, page
266; PF Vol. 29 No. 2, page 508; PF Vol. 29 No. 4, page 1262;
PF Vol. 29 No. 5, page 1683; PF Vol. 29 No. 6, page 2055; PF
Vol. 30 No. 2, page 648; PF Vol. 30 No. 3, page 1048; PF Vol.
30 No. 4, page 1404.

Description and Relative Solubility of USP and NF Articles—See
PF Vol. 23 No. 6, page 5310; PF Vol. 24 No. 5, page 7017; PF
Vol. 25 No. 4, page 8589; PF Vol. 25 No. 5, page 8917; PF
Vol. 25 No. 6, page 9254; PF Vol. 26 No. 4, page 1135; PF
Vol. 26 No. 5, page 1385; PF Vol. 27 No. 1, page 1907; PF
Vol. 27 No. 6, page 3374; PF Vol. 28 No. 2, page 554; PF Vol.
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28 No. 4, page 1236; PF Vol. 28 No. 5, page 1542; PF Vol. 28
No. 6, page 1953; PF Vol. 29 No. 1, page 266; PF Vol. 29 No.
2, page 509; PF Vol. 29 No. 3, page 812; PF Vol. 29 No. 4,
page 1262; PF Vol. 29 No. 5, page 1684; PF Vol. 29 No. 6,
page 2057; PF Vol. 30 No. 1, page 317; PF Vol 30 No. 2, page
650; PF Vol. 30 No. 3, page 1050; PF Vol. 30 No. 4, page
1405.

EXCIPIENTS

Excipients, USP and NF Excipients, Listed by Category—See PF
Vol. 29 No. 4, page 1088; PF Vol. 29 No. 6, page 2008; PF
Vol. 30 No. 2, page 587; PF Vol 30 No. 3, page 961; PF Vol.
30 No. 4, page 1317.

GENERAL NOTICES AND REQUIREMENTS

‘‘Official’’ and ‘‘Official Articles’’—See PF Vol. 28 No. 1, page
88.

NF MONOGRAPHS

Acesulfame Potassium—See PF Vol. 30 No. 2, page 591.
Adipic Acid—See PF Vol. 30 No. 4, page 1322.
Alfadex—See PF Vol. 30 No. 1, page 202.
Ammonium Sulfate—See PF Vol. 30 No. 3, page 966.
L-Asparagine—See PF Vol. 30 No. 1, page 205.
Aspartame Acesulfame—See PF Vol. 29 No. 2, page 453.
Betadex—See PF Vol. 30 No. 4, page 1323.
Butylparaben—See PF Vol. 29 No. 5, page 1598.
Calcium Silicate—See PF Vol. 30 No. 2, page 595.
Candelilla Wax—See PF Vol. 30 No. 3, page 966.
Caprylocaproyl Polyoxylglycerides—See PF Vol. 30 No. 4, page

1324.
Carbomer 940—See PF Vol. 30 No. 4, page 1328.
Carbomer Homopolymer—See PF Vol. 29 No. 6, page 2013.
Carboxymethylcellulose Calcium—See PF Vol. 23 No. 6, page

5063.
Low-Substituted Carboxymethylcellulose Sodium—See PF Vol.

30 No. 3, page 966.
Carboxymethylcellulose Sodium Suspension—See PF Vol. 25 No.

3, page 8088.
Cellaburate—See PF Vol. 30 No. 3, page 967.
Cetrimonium Bromide—See PF Vol. 30 No. 3, page 970.
Cetyl Alcohol—See PF Vol. 30 No. 3, page 970.
Cocoa Butter—See PF Vol. 30 No. 1, page 207.
Copovidone—See PF Vol. 30 No. 3, page 970.
Corn Syrup—See PF Vol. 28 No. 2, page 403.
Corn Syrup Solids—See PF Vol. 28 No. 6, page 1894.
High Fructose Corn Syrup—See PF Vol. 28 No. 2, page 408.
Cottonseed Oil, Hydrogenated—See PF Vol. 30 No. 3, page 974.
Croscarmellose Sodium—See PF Vol. 23 No. 3, page 4007.
Crospovidone—See PF Vol. 24 No. 1, page 5482.
Dibutyl Phthalate—See PF Vol. 30 No. 3, page 974.
Diethylene Glycol Stearates—See PF Vol. 30 No. 3, page 974.
Dimethicone—See PF Vol. 29 No. 1, page 142.
Ethylene Glycol Stearates—See PF Vol. 30 No. 3, page 974.
Ethylparaben—See PF Vol. 29 No. 5, page 1599.
Galactose—See PF Vol. 30 No. 2, page 600.

Gellan Gum—See PF Vol. 30 No. 4, page 1328.
Glyceryl Distearate—See PF Vol. 30 No. 3, page 975.
Glyceryl Monolinoleate—See PF Vol. 30 No. 3, page 975.
Glyceryl Monooleate—See PF Vol. 30 No. 3, page 975.
Glyceryl Monostearate—See PF Vol. 30 No. 3, page 975.
Hydrogenated Soybean Oil—See PF Vol. 28 No. 5, page 1631.
Hymetellose—See PF Vol. 30 No. 3, page 975.
Hypromellose Acetate Succinate—See PF Vol. 30 No. 3, page 976.
Hypromellose Phthalate—See PF Vol. 30 No. 3, page 984.
Lauroyl Macrogolglycerides—See PF Vol. 26 No. 2, page 456.
Linoleoyl Polyoxylglycerides—See PF Vol. 30 No. 4, page 1328.
Magnesium Stearate—See PF Vol. 29 No. 6, page 2018.
Maleic Acid—See PF Vol. 30 No. 2, page 602.
Maltitol Solution—See PF Vol. 30 No. 3, page 984.
Maltol—See PF Vol. 30 No. 3, page 984.
Maltose—See PF Vol. 30 No. 3, page 985.
Methylparaben—See PF Vol. 29 No. 5 page 1599.
Mono- and Di-glycerides—See PF Vol. 30 No. 4, page 1330.
Nitrogen—See PF Vol. 30 No. 2, page 604.
Nitrogen 97 Percent—See PF Vol. 30 No. 2, page 605.
Oleoyl Polyoxylglycerides—See PF Vol. 30 No. 4, page 1330.
Compound Orange Spirit—See PF Vol. 28 No. 5, page 1466.
Palmitic Acid—See PF Vol. 30 No. 3, page 987.
Phenolsulfonphthalein—See PF Vol. 30 No. 3, page 988.
2-Phenoxyethanol—See PF Vol. 30 No. 1, page 207.
Polydecene—See PF Vol. 30 No. 4, page 1331.
Polyisobutylene—See PF Vol. 30 No. 3, page 990.
Polyoxyl Stearyl Ether—See PF Vol. 30 No. 2, page 605.
Propylene Glycol Monostearate—See PF Vol. 29 No. 2, page 479.
Propylparaben—See PF Vol. 29 No. 5, page 1600.
Sesame Oil—See PF Vol. 30 No. 2, page 608.
Sodium Caprylate—See PF Vol. 30 No. 3, page 990.
Sodium Cetostearyl Sulfate—See PF Vol. 30 No. 3, page 992.
Tribasic Sodium Phosphate—See PF Vol. 30 No. 3, page 992.
Sodium Stearyl Fumarate—See PF Vol. 30 No. 2, page 609.
Sodium Sulfite—See PF Vol. 30 No. 2, page 609.
Sodium Tartrate—See PF Vol. 30 No. 2, page 611.
Sorbitol—See PF Vol. 30 No. 3, page 992.
Anhydrized Liquid Sorbitol—See PF Vol. 30 No. 3, page 993.
Sorbitol Solution—See PF Vol. 28 No. 3, page 787.
Noncrystallizing Sorbitol Solution—See PF Vol. 30 No. 3, page

995.
Hydrogenated Soybean Oil—See PF Vol. 30 No. 3, page 995.
Modified Starch—See PF Vol. 30 No. 4, page 1334.
Pregelatinized Starch—See PF Vol. 30 No. 3, page 997.
Pregelatinized Modified Starch—See PF Vol. 29 No. 4, page 1133.
Tapioca Starch—See PF Vol. 30 No. 4, page 1336.
Stearic Acid—See PF Vol. 29 No. 2, page 480.
Purified Stearic Acid—See PF Vol. 29 No. 3, page 706.
Stearoyl Polyoxylglycerides—See PF Vol. 30 No. 4, page 1336.
Succinic Acid—See PF Vol. 30 No. 2, page 612.
Sunflower Oil—See PF Vol. 27 No. 4, page 2803.
Tobramycin Inhalation Solution—See PF Vol. 28 No. 3, page 789.
Tolu Balsam Syrup—See PF Vol. 28 No. 5, page 1467.
Tolu Balsam Tincture—See PF Vol. 28 No. 5, page 1468.
Medium-Chain Triglycerides—See PF Vol. 30 No. 3, page 998.
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)]

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

USP Monographs
Acetohexamide—Packaging and storage 27 3 2501
{Acetohexamide Tablets—Packaging and storage 27 3 2501
{Acetohydroxamic Acid Tablets—Packaging and storage 27 3 2502
{Acyclovir—Packaging and storage 29 6 1833
Adenine—Packaging and storage 27 3 2504
{Albuterol—Packaging and storage 27 3 2505
{Albuterol Sulfate—Packaging and storage 27 3 2506
Alcohol—Packaging and storage 27 3 2507
Dehydrated Alcohol—Packaging and storage 27 3 2507
Allopurinol—Packaging and storage 28 5 1386
{Allopurinol Tablets—Packaging and storage 29 3 604
Allyl Isothiocyanate—Packaging and storage 27 3 2509
{Alprostadil for Injection (new)—Preview 24 2 5770
{Alumina and Magnesia Oral Suspension—Packaging and
storage

27 3 2515

{Alumina and Magnesia Tablets—Packaging and storage 27 3 2515
{Alumina, Magnesia, and Calcium Carbonate Oral Suspen-
sion—Packaging and storage

27 3 2515

{Alumina, Magnesia, and Calcium Carbonate Tablets—
Packaging and storage

29 6 1835

{Alumina, Magnesia, and Calcium Carbonate Chewable
Tablets—Packaging and storage

29 6 1835

{Alumina, Magnesia, Calcium Carbonate, and Simethicone
Tablets—Packaging and storage

29 6 1837

{Alumina, Magnesia, Calcium Carbonate, and Simethicone
Chewable Tablets—Packaging and storage

29 6 1837

{Aminophylline—Packaging and storage 29 5 1414
{Amitriptyline Hydrochloride—Packaging and storage 29 6 1844
{Ammonium Chloride—Packaging and storage 29 5 1415
{Ammonium Molybdate—Packaging and storage 29 5 1416
{Amobarbital Sodium—Packaging and storage 29 6 1845
{Amoxicillin and Clavulanate Potassium for Oral Suspen-
sion—Water (delete); Limit of free water (add)

29 3 605

{Atropine Sulfate—Packaging and storage 29 6 1847
Azithromycin—Preview (Assay) 27 6 3393
Barium Sulfate Paste—Title 25 4 8479
{Baclofen—Packaging and storage 29 6 1848
{Benztropine Mesylate—Packaging and storage 29 6 1848
{Bethanechol Chloride—Packaging and storage 29 6 1848
{Biperiden—Packaging and storage 29 6 1851
{Brompheniramine Maleate—Packaging and storage 29 5 1431
{Bupivacaine Hydrochloride—Packaging and storage 29 5 1432
{Caffeine—Packaging and storage 29 6 1852
{Calcium Chloride—Packaging and storage 29 5 1436
{Cefixime—USP Reference standards, Chromatographic
purity

29 3 616

{Chlordiazepoxide Hydrochloride—Packaging and storage 29 6 1859
{Chloroprocaine Hydrochloride—Packaging and storage 29 5 1438
{Chlorpheniramine Maleate—Packaging and storage 29 5 1439
{Chlorpromazine Hydrochloride—Packaging and storage 29 6 1860
{Chromic Chloride—Packaging and storage 29 5 1440
{Cimetidine—Packaging and storage 29 5 1440
{Deferoxamine Mesylate—Packaging and storage 29 5 1448
{Dextrose—Packaging and storage 29 5 1457
{ Diazepam—Packaging and storage 29 6 1869
{Dibucaine Hydrochloride—Packaging and storage 29 5 1458
{Dicyclomine Hydrochloride—Packaging and storage 29 5 1458
{Diethylstilbestrol Diphosphate Tablets (new)—Preview 23 1 3385
{Digoxin Tablets—Dissolution 28 1 55
{Dihydroergotamine Mesylate—Packaging and storage 29 6 1870
Dihydroergotamine Mesylate Nasal Solution (new)—
Preview

25 6 9078
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (Continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

{Dimenhydrinate—Packaging and storage 29 5 1466
{Dimercaprol—Packaging and storage 29 5 1466
{Dolasetron Mesylate—Packaging and storage 29 5 1468
{Doxapram Hydrochloride—Packaging and storage 29 6 1874
{Dyphylline—Packaging and storage 29 5 1473
{Edetate Calcium Disodium—Packaging and storage 29 5 1474
{Edetate Disodium—Packaging and storage 29 5 1474
{Edrophonium Chloride—Packaging and storage 29 5 1475
{Ephedrine Sulfate—Packaging and storage 29 5 1476
{Epinephrine—Packaging and storage 29 5 1476
{Fluphenazine Decanoate—Packaging and storage 29 6 1887
{Fluphenazine Enanthate—Packaging and storage 29 6 1887
{Fluphenazine Hydrochloride—Packaging and storage 29 6 1888
Fluvastatin Sodium—Preview (Limit of 3-hydroxy-5-keto flu-
vastatin, Chromatographic purity, Assay)

25 4 8420

Fluvastatin Capsules—Preview (Limit of 3-hydroxy-5-keto
fluvastatin, Chromatographic purity, Assay)

25 4 8423

{Fosphenytoin Sodium—Packaging and storage 29 6 1888
{Fructose—Packaging and storage 29 5 1496
{Gallamine Triethiodide—Packaging and storage 29 5 1503
{Glycerin—Packaging and storage 29 6 1895
{Glycopyrrolate—Packaging and storage 29 5 1503
{Haloperidol—Packaging and storage 29 6 1897
Helium—Identification, Assay 28 4 1121
{Histamine Phosphate—Packaging and storage 29 5 1504
Hydrocodone Bitartrate—USP Reference standards 28 1 63
{Hydrocodone Bitartrate—Related compounds, Assay 29 1 77
{Hydroxyzine Hydrochloride—Packaging and storage 29 6 1902
{Hyoscyamine Sulfate—Packaging and storage 29 5 1507
{Imipramine Hydrochloride—Packaging and storage 29 6 1904
Indinavir Sulfate (new) 27 2 2165
Indinavir Sulfate Capsules (new)—Preview 26 6 1641
{Isoproterenol Hydrochloride—Packaging and storage 29 5 1509
{Lidocaine Hydrochloride—Packaging and storage 29 5 1525
{Lorazepam—Packaging and storage 29 6 1918
{Manganese Chloride—Packaging and storage 29 5 1526
{Mepivacaine Hydrochloride—Packaging and storage 29 5 1533
{Mesoridazine Besylate—Packaging and storage 29 6 1925
{Methocarbamol—Packaging and storage 29 6 1930
{Methohexital—Packaging and storage 29 5 1534
{Metoclopramide Hydrochloride—Packaging and storage 29 5 1536
Molindone Hydrochloride Tablets—Preview (Dissolution) 24 1 5460
{Morphine Sulfate—Labeling, Reference standards,
Other requirements

29 6 1934

{Neostigmine Methylsulfate—Packaging and storage 29 6 1936
Nitrogen—Assay 28 4 1219
Nitrogen 97 Percent—Assay 28 4 1220
Nitrous Oxide—Identification, Assay 28 4 1169
{Orphenadrine Citrate—Packaging and storage 29 6 1944
{Oxybutynin Chloride—Packaging and storage 29 3 642
Paclitaxel—Related compounds, Test 1, Footnote 1 revision 29 6 1947
{Pentobarbital—Packaging and storage 29 6 1956
{Pentobarbital Sodium—Packaging and storage 29 6 1959
{Perphenazine—Packaging and storage 29 6 1963
{Phenobarbital—Packaging and storage 29 6 1964
{Phenytoin Sodium—Packaging and storage 29 6 1967
{Potassium Chloride—Packaging and storage 29 5 1562
Potassium Chloride Extended-Release Capsules—
Labeling, Dissolution, Drug release

22 6 3043

{Dibasic Potassium Phosphate—Packaging and storage 29 5 1563
{Pralidoxime Chloride—Packaging and storage 29 5 1564
{Prednisolone—Chromatographic purity 27 5 3036
{Prilocaine Hydrochloride—Packaging and storage 29 5 1564
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled
(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (Continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

{Procaine Hydrochloride—Packaging and storage 29 5 1565
{Prochlorperazine Edisylate—Packaging and storage 29 5 1565
{Promazine Hydrochloride—Packaging and storage 29 5 1566
{Promethazine Hydrochloride—Packaging and storage 29 5 1567
Propofol (new)—Bacterial endotoxins 28 6 1854
{Propoxycaine Hydrochloride—Packaging and storage 29 5 1567
{Pyridostigmine Bromide—Packaging and storage 29 6 1977
{Ranitidine Hydrochloride—Packaging and storage 29 5 1569
{Secobarbital Sodium—Packaging and storage 29 6 1978
{Selenious Acid—Packaging and storage 29 5 1571
{Sodium Acetate—Packaging and storage 29 5 1576
{Sodium Bicarbonate—Packaging and storage 29 5 1577
{Dibasic Sodium Phosphate—Packaging and storage 29 5 1578
{Monobasic Sodium Phosphate—Packaging and storage 29 5 1579
{Sodium Thiosulfate—Packaging and storage 29 5 1579
{Sterile, Single-Use Plastic Large-Volume Containers for
Human Blood and Blood Components (new)—Preview

23 5 4651

Talc (entire submission) 29 1 157
{Tetracaine Hydrochloride—Packaging and storage 29 5 1586
{Theophylline—Packaging and storage 29 5 1586
{Thiopental Sodium—Packaging and storage 29 5 1586
{Thiothixene Hydrochloride—Packaging and storage 29 6 1993
{Tolbutamide—Packaging and storage 29 5 1588
{Triflupromazine Hydrochloride—Packaging and storage 29 6 1994
{Trimethobenzamide Hydrochloride—Packaging and stor-
age

29 5 1589

{Tubocurarine Chloride—Packaging and storage 29 6 1996
Unithiol (new)—Preview 25 2 7752
{Urokinase Concentrate (new)—Preview 24 3 6180

Dietary Supplements Monographs
Powdered Hawthorn Leaf with Flower—Packaging and
storage

26 5 1362

Kava (new) 28 1 100
Powdered Kava (new) 28 1 104
Powdered Kava Extract (new) 28 3 815
Native Kava Extract (new) 28 3 817
Kava Capsules (new) 28 3 818
Kava Tablets (new) 28 3 820

USP General Test Chapters
h1i Injections—Labels and Labeling 28 6 1910
h11i USP Reference Standards

{USP Cefixime Resolution Mixture RS
{USP Flumazenil RS
USP Indinavir RS
USP Kawain RS
USP Powdered Kava Extract RS

29
29
27
26
26

3
5
2
3
3

710
1601
2268
793
793

h231i Heavy Metals—Harmonization 28 5 1570
h621i Chromatography—
System Suitability
{Packings—Alendronic Acid Tablets

26
29

5
6

1370
2023

{h643iTotal Organic Carbon (entire submission) 29 6 2026

USP General Information Chapters
{h1116i Microbiological Evaluation of Clean Rooms and
Other Controlled Environments (entire submission)

25 3 8264

h1141i Packaging, Storage, and Distribution of
Pharmacopeial Articles (new)

26 2 493

h1151i Pharmaceutical Dosage Forms—Stability 26 2 499
h1172i Photostability Testing (new)—Preview 26 2 384
h1175i Preformulation Guidelines (new)—Preview 26 6 1672
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled
(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (Continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

h1191i Stability Considerations in Dispensing Practice—
Introduction, Stability Studies in Manufacturing,
Responsibility of the Pharmacist, Labile Preparations

26 5 1378

Reagents, Indicators, and Solutions
{2-Acetamidophenol (added)—Preview 25 6 9107
Bromobimane (added) 25 2 7804
Cesium Chloride (added) 29 6 2054
Potassium Permanganate, Tenth-Normal (0.1 N)—Erratum 29 1 266

Reference Tables
Container Specifications

{Acetohexamide Tablets
{Allopurinol Tablets
{Alumina and Magnesia Tablets
{Alumina, Magnesia, and Calcium Carbonate Tablets
{Alumina, Magnesia, Calcium Carbonate, and Simethi-
cone Tablets

Kava Capsules
Kava Tablets

27
27
27
27
27
26
26

3
3
3
3
3
3
3

2501
2508
2515
2515
2516
836
836

Description and Relative Solubility
Indinavir
Starch (Preview)

27
21

2
5

2281
1243

NF Monographs
{Benzyl Alcohol—Residue on ignition 29 5 1598
{Tapioca Starch—Packaging and storage 29 4 1134

{New cancellations in PF 30(5).
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HARMONIZATION
This section contains monographs or chapters undergoing harmonization by the Pharmacopeial Discussion Group (PDG).

The PDG consists of the United States Pharmacopeia (USP), the European Pharmacopoeia (EP), and the Japanese Pharma-

copoeia (JP). The process of harmonization is composed of several steps (Stages).

Stage 1: Identification The PDG identifies items to be harmonized and designates a coordinating pharmacopeia for each

item. The PDG distributes the work by consensus among the three participating pharmacopeias. Harmonization may be car-

ried out retrospectively for existing monographs or chapters, or prospectively for new monographs or chapters.

Stage 2: Investigation The investigation process conducted by the coordinating pharmacopeia results in the preparation of

a Stage 3 draft monograph or chapter accompanied by a report giving the rationale for the proposal and including validation

data where appropriate. This report is based on input that comes from users, authorities, producers, associations, literature,

experts, and staff.

Stage 3: Proposal The Stage 3 draft is reviewed and commented on by the other two pharmacopeias. The coordinating

pharmacopeia reviews those comments, prepares a harmonized Stage 4 draft, and sends it to the other two participating

pharmacopeias.

Stage 4: Official Inquiry The Stage 4 draft is published in the Forum of each pharmacopeia. In PF, this stage appears as

OFFICIAL INQUIRY STAGE 4 in the Harmonization section. Each pharmacopeia analyzes the comments it receives and

submits the consolidated comments to the coordinating pharmacopeia, which then reviews those comments, prepares a har-

monized Stage 5A draft, and sends it to the other two participating pharmacopeias.

Stage 5: Consensus

A. Provisional

The Stage 5A draft is reviewed and commented on by the other two pharmacopeias. When consensus is reached, a

CONSENSUS STAGE 5B document is prepared by the coordinating pharmacopeia.

B. Final

The Stage 5B draft (consensus document) is sent by the coordinating pharmacopeia to the other two participating

pharmacopeias for final approval.

Stage 6: Adoption Each pharmacopeia incorporates the harmonized Stage 5B draft according to its own procedure.

Adopted items are published by the three pharmacopeias in their Supplements or, where applicable, in a new edition of their

Pharmacopeias.

Stage 7: Date of Implementation The pharmacopeias inform each other of the date of implementation in the particular

region.
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HARMONIZATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1841
MONOGRAPHS (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1843

Alcohol (2nd Supp to USP28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1843
Alcohol [new] (2nd Supp to USP28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1844
Dehydrated Alcohol (2nd Supp to USP28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1847
Dehydrated Alcohol [new] (2nd Supp to USP28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1848
Anhydrous Citric Acid [new] (2nd Supp to USP28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1851
Citric Acid Monohydrate [new] (2nd Supp to USP28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1854
Talc (2nd Supp to USP28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1857
Talc (2nd Supp to USP28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1859

MONOGRAPHS (NF) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1862
Corn Starch [new] (2nd Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1862
Potato Starch [new] (2nd Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1865
Wheat Starch [new] (2nd Supp to NF 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1868
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MONOGRAPHS (USP)

BRIEFING

Alcohol, USP 27 page 59 and page 669 of PF 30(2) [Mar.–Apr.
2004]. The European Pharmacopoeia is the coordinating pharma-
copoeia for the international harmonization of compendial stan-
dards for the Alcohol monograph, as part of the process of
international harmonization of monographs and general analytical
methods of the European, Japanese, and United States pharmaco-
peias. The following monograph, which represents the ADOP-
TION STAGE 6 document, is based in part on comments from
the Japanese Pharmacopoeia and the United States Pharmacopeia
in response to the Provisional Harmonized Text Stage 5A and 5B
drafts prepared by the European Pharmacopoeia.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Identification A + + +

Identification B + + +

Appearance + + +

Acidity or alkalinity + + +

Relative density + + +

Absorbance + + +

Volatile impurities + + +

Residue on
evaporation

+ + +

Storage + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters.
Definition and Relative density: Each pharmacopeia specifies

a different range for the content; the values for relative density vary
accordingly and, in addition, are expressed at different tempera-
tures.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Differences between the ADOPTION STAGE 6 document and

the current USP monograph include the following:
(1) Definition—No change.
(2) Packaging and storage—Storage conditions to protect from

light are added.
(3) USP Reference standards—A reference standard for Alcohol

is added for use in the Identification test.
(4) Identification—Tests A and B are replaced with a more defin-

itive IR absorption test, and the test for specific gravity is
moved under Identification.

(5) Clarity of solution—This test is added to comply with EP
standards.

(6) Color of solution—This test is added to comply with EP stan-
dards.

(7) Specific gravity—No change.
(8) Acidity—This test is replaced by a test for Acidity or alkalinity

to comply with EP standards.

(9) Limit of nonvolatile residue—The sample size is increased
from 40 to 100 mL.

(10) Ultraviolet absorbance—The standards have been modified
to comply with EP standards. Corrections are made to the cell
dimensions to comply with the signed off draft.

(11) Water-insoluble substances—This test is deleted. Because the
monograph contains tests for Nonvolatile residue and Volatile
impurities, this test is no longer needed.

(12) Aldehydes and other foreign organic substances—This test is
replaced with a Volatile impurities test.

(13) Amyl alcohol and nonvolatile, carbonizable substances—
This test is replaced with a Volatile impurities test.

(14) Ultraviolet absorbance—This test is added to comply with EP
standards. Corrections are made to the cell dimensions to
comply with the signed off draft.

(15) Limit of acetone and isopropyl alcohol—This test is replaced
with a Volatile impurities test.

(16) Methanol—This test is replaced with a Volatile impurities test.
(17) Volatile impurities—This chromatographic test is added to

limit a wide array of volatile impurities within a single test
method. Clarification is made under Procedure to analyze
all of the standard solutions.

(EMC: J. Lane) RTS—41486-3

Change to read:

Alcohol

C2H6O 46.07
Ethanol.
Ethyl alcohol [64-17-5].

» Alcohol contains not less than 92.3 percent and not
more than 93.8 percent, by weight, corresponding to
not less than 94.9 percent and not more than 96.0 per-
cent, by volume, at 15.568, of C2H5OH.

Packaging and storage—Preserve in tight containers, remote
from fire.

Identification—

A: Mix 5 drops in a small beaker with 1 mL of potassium per-
manganate solution (1 in 100) and 5 drops of 2N sulfuric acid, and
cover the beaker immediately with a filter paper moistened with a
solution recently prepared by dissolving 0.1 g of sodium nitrofer-
ricyanide and 0.25 g of piperazine in 5 mL of water: an intense blue
color is produced on the filter paper, the color becoming paler after
a few minutes.
B: To 5 mL of a solution (1 in 10) add 1 mL of 1.0N sodium

hydroxide, then slowly (over a period of 3 minutes) add 2 mL of
0.1N iodine: the odor of iodoform develops, and a yellow precipi-
tate is formed within 30 minutes.

Specific gravity h841i: between 0.812 and 0.816 at 15.568, in-
dicating between 92.3% and 93.8%, by weight, or between 94.9%
and 96.0%, by volume, of C2H5OH.
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Acidity—To 50 mL, in a glass-stoppered flask, add 50 mL of re-
cently boiled water. Add phenolphthalein TS, and titrate with
0.020N sodium hydroxide to a pink color that persists for 30 sec-
onds: not more than 0.90 mL of 0.020N sodium hydroxide is re-
quired for neutralization.

Limit of nonvolatile residue—Evaporate 40 mL in a tared dish on
a water bath, and dry at 1058 for 1 hour: the weight of the residue
does not exceed 1 mg.

Water-insoluble substances—Dilute it with an equal volume of
water: the mixture is clear and remains clear for 30 minutes after
cooling to 108.
Aldehydes and other foreign organic substances—Place 20 mL
in a glass-stoppered cylinder that has been thoroughly cleaned with
hydrochloric acid, then rinsed with water and finally with the Al-
cohol to be tested. Cool the contents to approximately 158, and
add, by means of a carefully cleaned pipet, 0.10 mL of 0.10N po-
tassium permanganate, noting accurately the time of addition. Mix
at once by inverting the stoppered cylinder, and allow it to stand at
158 for 5 minutes: the pink color does not entirely disappear.

Amyl alcohol and nonvolatile, carbonizable substances—Allow
25 mL to evaporate spontaneously from a porcelain dish, carefully
protected from dust, until the surface of the dish is barely moist: no
red or brown color is produced immediately upon the addition of a
few drops of sulfuric acid.

Limit of acetone and isopropyl alcohol—To 1.0 mL add 1.0 mL
of water, 1.0 mL of a saturated solution of dibasic sodium phos-
phate, and 3.0 mL of a saturated solution of potassium permanga-
nate. Warm the mixture to 458 to 508, and allow to stand until the
permanganate color is discharged. Add 3.0 mL of 2.5N sodium
hydroxide, and filter, without washing, through a sintered-glass fil-
ter. Prepare a control by mixing 1.0 mL of the saturated solution of
dibasic sodium phosphate, 3.0 mL of 2.5N sodium hydroxide, 80
mg of acetone, and 5.0 mL of water. To each solution add 1 mL of
furfural solution (1 in 100), allow to stand for 10 minutes, then to
1.0 mL of each solution add 3 mL of hydrochloric acid: any pink
color produced in the test solution is not more intense than that in
the control.

Methanol—To 1 drop add 1 drop of water, 1 drop of dilute
phosphoric acid (1 in 20), and 1 drop of potassium permanganate
solution (1 in 20). Mix, allow to stand for 1 minute, and add sodi-
um metabisulfite solution (1 in 20), dropwise, until the permanga-
nate color is discharged. If a brown color remains, add 1 drop of the
dilute phosphoric acid. To the colorless solution add 5 mL of fresh-
ly prepared chromotropic acid TS, and heat on a water bath at 608
for 10 minutes: any violet color should not exceed that produced by
0.04 mg of methanol in 1 mL of water, treated in the same way as
the sample.

&Alcohol

C2H6O 46.07

Ethanol.

Ethyl alcohol [64-17-5].

» Alcohol contains not less than 92.3 percent and

not more than 93.8 percent, by weight, corre-

sponding to not less than 94.9 percent and not

more than 96.0 percent, by volume, at 15.568, of

C2H5OH.

Packaging and storage—Preserve in tight containers, pro-

tected from light. and remote from heat, sparks, or open

flames.

USP Reference standards h11i—USPAlcohol RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension A and to water in dif-

fused daylight 5 minutes after preparation of Reference sus-

pension A.]

Hydrazine solution—Transfer 1.0 g of hydrazine sulfate

to a 100-mL volumetric flask, dissolve in and dilute with

water to volume, and mix. Allow to stand for 4 to 6 hours.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspension

is stable for 2 months, provided it is stored in a glass con-

tainer free from surface defects. The suspension must not

adhere to the glass and must be well mixed before use.]

Transfer 25.0 mL ofHydrazine solution to theMethenamine

solution in the 100-mL glass-stoppered flask. Mix, and al-

low to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension
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A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution A—The substance to be examined.

Test solution B—Dilute 1.0 mL of Test solution A to 20

mL with water, and allow to stand for 5 minutes before test-

ing.

Procedure—Transfer a sufficient portion of Test solution

A and Test solution B to separate test tubes of colorless,

transparent, neutral glass with a flat base and an internal

diameter of 15 to 25 mm to obtain a depth of 40 mm. Sim-

ilarly transfer portions of Reference suspension A, Reference

suspension B, and water to separate matching test tubes.

Compare Test solution A, Test solution B, Reference suspen-

sion A, Reference suspension B, and water in diffused day-

light, viewing vertically against a black background (see

Visual Comparison under Spectrophotometry and Light-

Scattering h851i). [NOTE—The diffusion of light must be

such that Reference suspension A can readily be distin-

guished from water, and that Reference suspension B can

readily be distinguished from Reference suspension A.] Test

solution A and Test solution B show the same clarity as that

of water or their opalescence is not more pronounced than

that of Reference suspension A.

Color of solution—

Standard stock solution—Combine 3.0 mL of ferric chlo-

ride CS, 3.0 mL of cobaltous chloride CS, 2.4 mL of cupric

sulfate CS, and 1.6 mL of dilute hydrochloric acid (10 g per

L).

Standard solution—[NOTE—Prepare the Standard solu-

tion immediately before use.] Transfer 1.0 mL of Standard

stock solution to a 100-mL volumetric flask, dilute with di-

lute hydrochloric acid (10 g per L) to volume, and mix.

Test solution—The substance to be examined.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Standard

solution and water to separate, matching test tubes. Com-

pare the Test solution, Standard solution, and water in dif-

fused daylight, viewing vertically against a white

background (see Visual Comparison under Spectrophotom-

etry and Light-Scattering h851i). The Test solution has the

appearance of water or is not more intensely colored than

the Standard solution.

Identification—

A: It complies with the test for Specific gravity.

B: Infrared Absorption h197Fi or h197Si neat.

Specific gravity h841i: between 0.812 and 0.816 at

15.568, indicating between 92.3% and 93.8%, by weight,

or between 94.9% and 96.0%, by volume, of C2H5OH.

Acidity or alkalinity—

Phenolphthalein solution—Dissolve 0.1 g of phenol-

phthalein in 80 mL of alcohol, and dilute with water to

100 mL.

Procedure—To 20 mL of alcohol, add 20 mL of freshly

boiled and cooled water and 0.1 mL of Phenolphthalein so-

lution. The solution is colorless. Add 1.0 mL of 0.01N so-

dium hydroxide. The solution is pink (30 ppm, expressed as

acetic acid).

Ultraviolet absorption—Record the UV absorption spec-

trum of the test material from 200 to 400 nm in a 1-cm 5-

cm cell: maximum absorbance 0.40 at 240 nm, 0.30 be-

tween 250 and 260 nm, and 0.10 between 270 and 340

nm. Examine between 235 and 340 nm, in a 5-cm cell, using

water as the compensation liquid. The absorption curve is

smooth.
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Volatile impurities—

Test solution A—The substance to be examined.

Test solution B—Add 150 mL of 4-methylpentan-2-o1 to

500.0 mL of the substance to be examined.

Standard solution A—Dilute 100 mL of methanol to 50.0

mL with the substance to be examined. Dilute 5.0 mL of the

solution to 50.0 mL with the substance to be examined.

Standard solution B—Dilute 50 mL of methanol and 50

mL of acetaldehyde to 50.0 mL with the substance to be ex-

amined. Dilute 100 mL of the solution to 10.0 mL with the

substance to be examined.

Standard solution C—Dilute 150 mL of acetal to 50.0 mL

with the substance to be examined. Dilute 100 mL of the so-

lution to 10.0 mL with the substance to be examined.

Standard solution D—Dilute 100 mL of benzene to 100.0

mL with the substance to be examined. Dilute 100 mL of the

solution to 50.0 mL with the substance to be examined.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, maintained at about 2808, and a 0.32-mm6 30-m

fused silica capillary column bonded with a 1.8-mm layer of

phase G43. The carrier gas is helium with a linear velocity

of about 35 cm per second and a split ratio of 1 : 20. The

column temperature is maintained at 408 for the first 12 min-

utes after an injection is made and is increased from 408 to

2408 from 12 to 32 minutes after injection. During the peri-

od of 32 to 42 minutes after an injection is made the column

temperature is maintained at 2408. The injection port tem-

perature is maintained at 2008. Chromatograph Standard so-

lution B, and record the peak responses as directed for

Procedure: the resolution, R, between the first major peak

(acetaldehyde) and the second major peak (methanol) is not

less than 1.5.

Procedure—Separately inject equal volumes (1.0 mL) of

Test solution A and Test solution B Test solution B, Standard

solution A, Standard solution C, and Standard solution D

into the chromatograph, record the chromatograms, and

measure the major peaks. Calculate the concentration of

methanol in Test solution A: not more than half the area of

the corresponding peak in the chromatogram obtained with

Standard solution A (200 ppm).

Calculate the sum of the contents of acetaldehyde and

acetal, expressed as acetaldehyde, using the following for-

mula:

[(10 6 AE)/(AT – AE)] + [(30 6 CE)/(CT – CE)],

in which AE is the area of the acetaldehyde peak in the chro-

matogram obtained with the Test solution A; AT is the area of

the acetaldehyde peak in the chromatogram obtained with

Standard solution B; CE is the area of the acetal peak in

the chromatogram obtained with Test solution A; and CT is

the area of the acetal peak in the chromatogram obtained

with Standard solution C: not more than 10 ppm, expressed

as acetaldehyde is found.

Calculate the content of benzene using the following for-

mula:

(2BE)/(BT – BE),

in which BE is the area of the benzene peak in the chromat-

ogram obtained with Test solution A; and BT is the area of the

benzene peak in the chromatogram obtained with Standard

solution D: not more than 2 ppm is found. If necessary, the

identity of benzene can be confirmed using another suitable

chromatographic system (stationary phase with a different

polarity).
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The total of all other impurities in the chromatogram ob-

tained with Test solution B: not more than the area of the

peak due to 4-methylpentan-2-ol in the chromatogram ob-

tained with Test solution B (300 ppm).

Disregard any peaks that are 0.03 times the area of the

peak corresponding to 4-methylpentan-2-ol in the chro-

matogram obtained with Test solution B (9 ppm).

Limit of nonvolatile residue—Evaporate 100 mL in a tared

dish on a water bath, and dry at 1008 to 1058 for 1 hour: the

weight of the residue does not exceed 2.5 mg.&2S (USP28)

BRIEFING

Dehydrated Alcohol, USP 27 page 60 and page 673 of PF
30(2) [Mar.–Apr. 2004]. The European Pharmacopoeia is the coor-
dinating pharmacopeia for the international harmonization of com-
pendial standards for the Dehydrated Alcohol monograph, as part
of the process of international harmonization of monographs and
general analytical methods of the European, Japanese, and United
States pharmacopeias. The following monograph, which repre-
sents the ADOPTION STAGE 6 document, is based in part on
comments from the Japanese Pharmacopoeia and the United States
Pharmacopeia in response to the Provisional Harmonized Text
Stage 5A and 5B drafts prepared by the European Pharmacopoeia.

Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Identification A + + +

Identification B + + +

Appearance + + +

Acidity or alkalinity + + +

Relative density + + +

Absorbance + + +

Volatile impurities + + +

Residue on
evaporation

+ + +

Storage + + +

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters.
Relative density: The values for relative density are expressed

at different temperatures in the three pharmacopeias.
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications

Differences between the ADOPTION STAGE 6 document and
the current USP monograph include the following:
(1) Definition—No change.
(2) Packaging and storage—Storage conditions to protect from

light are added.
(3) USP Reference standards—A reference standard for alcohol

is added for the Identification test.
(4) Identification—Tests A and B are replaced with a more defin-

itive Infrared absorption test, and the test for Specific gravity
is moved under Identification.

(5) Clarity of solution—This test is added to comply with EP
standards.

(6) Color of solution—This test is added to comply with EP stan-
dards.

(7) Specific gravity—No change.
(8) Acidity—This test is replaced by a test for Acidity or alkalinity

to comply with EP standards.
(9) Limit of nonvolatile residue—The sample size is increased

from 40 to 100 mL.
(10) Water-insoluble substances—This test is deleted. Because the

monograph contains tests for Nonvolatile residue and Volatile
impurities, this test is no longer needed.

(11) Aldehydes and other foreign organic substances—This test is
replaced with a Volatile impurities test.

(12) Amyl alcohol and nonvolatile, carbonizable substances—
This test is replaced with a Volatile impurities test.

(13) Ultraviolet absorbance—The standards have been modified
to comply with EP standards. Corrections are made to the cell
dimensions to comply with the signed off draft.

(14) Limit of acetone and isopropyl alcohol—This test is replaced
with a Volatile impurities test.

(15) Methanol—This test is replaced with a Volatile impurities test.
(16) Volatile impurities—This chromatographic test is added to

limit a wide array of volatile impurities within a single test
method. Clarification is made under Procedure to analyze
all of the standard solutions.

(EMC: J. Lane) RTS—41486-4

Change to read:

Dehydrated Alcohol

C2H6O 46.07
Ethanol.
Ethyl alcohol [64-17-5].

» Dehydrated Alcohol contains not less than 99.2 per-
cent, by weight, corresponding to not less than 99.5
percent, by volume, at 15.568, of C2H5OH.

Packaging and storage—Preserve in tight containers, remote
from fire.
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Identification—

A: Mix 5 drops in a small beaker with 1 mL of potassium per-
manganate solution (1 in 100) and 5 drops of 2N sulfuric acid, and
cover the beaker immediately with a filter paper moistened with a
solution recently prepared by dissolving 0.1 g of sodium nitrofer-
ricyanide and 0.25 g of piperazine in 5 mL of water: an intense blue
color is produced on the filter paper, the color becoming paler after
a few minutes.
B: To 5 mL of a solution (1 in 10) add 1 mL of 1.0N sodium

hydroxide, then slowly (over a period of 3 minutes) add 2 mL of
0.1N iodine: the odor of iodoform develops, and a yellow precipi-
tate is formed within 30 minutes.

Specific gravity h841i: not more than 0.7962 at 15.568, indicat-
ing not less than 99.2% of C2H5OH by weight.

Acidity—To 50 mL, in a glass-stoppered flask, add 50 mL of re-
cently boiled water. Add phenolphthalein TS, and titrate with
0.020N sodium hydroxide to a pink color that persists for 30 sec-
onds: not more than 0.90 mL of 0.020N sodium hydroxide is re-
quired for neutralization.

Limit of nonvolatile residue—Evaporate 40 mL in a tared dish on
a water bath, and dry at 1058 for 1 hour: the weight of the residue
does not exceed 1 mg.

Water-insoluble substances—Dilute it with an equal volume of
water: the mixture is clear and remains clear for 30 minutes after
cooling to 108.
Aldehydes and other foreign organic substances—Place 20 mL
in a glass-stoppered cylinder that has been thoroughly cleaned with
hydrochloric acid, then rinsed with water and finally with the De-
hydrated Alcohol to be tested. Cool the contents to approximately
158, and add, by means of a carefully cleaned pipet, 0.10 mL of
0.10N potassium permanganate, noting accurately the time of ad-
dition. Mix at once by inverting the stoppered cylinder, and allow it
to stand at 158 for 5 minutes: the pink color does not entirely dis-
appear.

Amyl alcohol and nonvolatile, carbonizable substances—Allow
25 mL to evaporate spontaneously from a porcelain dish, carefully
protected from dust, until the surface of the dish is barely moist: no
red or brown color is produced immediately upon the addition of a
few drops of sulfuric acid.

Ultraviolet absorbance—Record the UVabsorption spectrum be-
tween 340 nm and 235 nm in a 1-cm cell, with water in a matched
cell in the reference beam: the absorbance is not more than 0.08 at
240 nm, and 0.02 between 270 nm and 340 nm, and the curve
drawn through these points is smooth.

Limit of acetone and isopropyl alcohol—To 1.0 mL add 1 mL of
water, 1 mL of a saturated solution of dibasic sodium phosphate,
and 3 mL of a saturated solution of potassium permanganate.
Warm the mixture to 458 to 508, and allow to stand until the per-
manganate color is discharged. Add 3 mL of 2.5N sodium hydrox-
ide, and filter, without washing, through a sintered-glass filter.
Prepare a control containing 1 mL of the saturated solution of di-
basic sodium phosphate, 3 mL of 2.5 N sodium hydroxide, and 80
mg of acetone in 9 mL. To each solution add 1 mL of furfural so-
lution (1 in 100), and allow to stand for 10 minutes, then to 1.0 mL
of each solution add 3 mL of hydrochloric acid: any pink color
produced in the test solution is not more intense than that in the
control.

Methanol—To 1 drop add 1 drop of water, 1 drop of dilute
phosphoric acid (1 in 20), and 1 drop of potassium permanganate
solution (1 in 20). Mix, allow to stand for 1 minute, and add sodi-
um metabisulfite solution (1 in 20), dropwise, until the permanga-
nate color is discharged. If a brown color remains, add 1 drop of the
dilute phosphoric acid. To the colorless solution add 5 mL of fresh-
ly prepared chromotropic acid TS, and heat on a water bath at 608
for 10 minutes: no violet color appears.

&Dehydrated Alcohol

C2H6O 46.07

Ethanol.

Ethyl alcohol [64-17-5].

» Dehydrated Alcohol contains not less than 99.2

percent, by weight, corresponding to not less than

99.5 percent, by volume, at 15.568, of C2H5OH.

Packaging and storage—Preserve in tight containers, pro-

tected from light. remote from fire.

USP Reference standards h11i—USP Dehydrated Alcohol

RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension A and to water in dif-

fused daylight 5 minutes after preparation of Reference sus-

pension A.]

Hydrazine solution—Transfer 1.0 g of hydrazine sulfate

to a 100-mL volumetric flask, dissolve in and dilute with

water to volume, and mix. Allow to stand for 4 to 6 hours.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspension

is stable for 2 months, provided it is stored in a glass con-

tainer free from surface defects. The suspension must not

adhere to the glass and must be well mixed before use.]

Transfer 25.0 mL ofHydrazine solution to theMethenamine

solution in the 100-mL glass-stoppered flask. Mix, and al-

low to stand for 24 hours.
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Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution A—The substance to be examined.

Test solution B—Dilute 1.0 mL of Test solution A to 20

mL with water, and allow to stand for 5 minutes before test-

ing.

Procedure—Transfer a sufficient portion of Test solution

A and Test solution B to separate test tubes of colorless,

transparent, neutral glass with a flat base and an internal

diameter of 15 to 25 mm to obtain a depth of 40 mm. Sim-

ilarly transfer portions of Reference suspension A, Reference

suspension B, and water to separate, matching test tubes.

Compare Test solution A, Test solution B, Reference suspen-

sion A, Reference suspension B, and water in diffused day-

light, viewing vertically against a black background (see

Visual Comparison under Spectrophotometry and Light-

Scattering h851i). [NOTE—The diffusion of light must be

such that Reference suspension A can readily be distin-

guished from water, and Reference suspension B can readily

be distinguished from Reference suspension A.] Test solu-

tion A and Test solution B show the same clarity as that of

water, or their opalescence is not more pronounced than that

of Reference suspension A.

Color of solution—

Standard stock solution—Combine 3.0 mL ferric chloride

CS, 3.0 mL cobaltous chloride CS, 2.4 mL cupric sulfate

CS, and 1.6 mL dilute hydrochloric acid (10 g per L).

Standard solution—[NOTE—Prepare the Standard solution

immediately before use.] Transfer 1.0 mL of Standard stock

solution to a 100-mL volumetric flask, dilute with dilute hy-

drochloric acid (10 g per L) to volume, and mix.

Test solution—The substance to be examined.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Standard

solution and water to separate matching test tubes. Compare

the Test solution, Standard solution, and water in diffused

daylight, viewing vertically against a white background

(see Visual Comparison under Spectrophotometry and

Light-Scattering h851i). The Test solution has the appear-

ance of water or is not more intensely colored than the Stan-

dard solution.

Identification—

A: It complies with the test for Specific gravity.

B: Infrared Absorption h197Fi or h197Si neat.

Specific gravity h841i: not more than 0.7962 at 15.568,

indicating not less than 99.2% of C2H5OH, by weight.

Acidity or alkalinity—

Phenolphthalein solution—Dissolve 0.1 g of phenol-

phthalein in 80 mL of alcohol, and dilute with water to

100 mL.

Procedure—To 20 mL of alcohol, add 20 mL of freshly

boiled and cooled water and 0.1 mL of Phenolphthalein so-

lution. The solution is colorless. Add 1.0 mL of 0.01N so-

dium hydroxide. The solution is pink (30 ppm, expressed as

acetic acid).

Ultraviolet absorption—Record the UV absorption spec-

trum of the test material from 200 to 400 nm in a 1-cm 5-

cm cell: maximum absorbance 0.40 at 240 nm, 0.30 be-

tween 250 and 260 nm, and 0.10 between 270 and 340
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nm. Examine between 235 and 340 nm, in a 5-cm cell, using

water as the compensation liquid. The absorption curve is

smooth.

Volatile impurities—

Test solution A—The substance to be examined.

Test solution B—Add 150 mL of 4-methylpentan-2-ol to

500.0 mL of the substance to be examined.

Standard solution A—Dilute 100 mL of methanol to 50.0

mL with the substance to be examined. Dilute 5.0 mL of the

solution to 50.0 mL with the substance to be examined.

Standard solution B—Dilute 50 mL of methanol and 50

mL of acetaldehyde to 50.0 mL with the substance to be ex-

amined. Dilute 100 mL of the solution to 10.0 mL with the

substance to be examined.

Standard solution C—Dilute 150 mL of acetal to 50.0 mL

with the substance to be examined. Dilute 100 mL of the so-

lution to 10.0 mL with the substance to be examined.

Standard solution D—Dilute 100 mL of benzene to 100.0

mL with the substance to be examined. Dilute 100 mL of the

solution to 50.0 mL with the substance to be examined.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, maintained at about 2808, and a 0.32-mm6 30-m

fused silica capillary column bonded with a 1.8-mm layer of

phase G43. The carrier gas is helium with a linear velocity

of about 35 cm per second and a split ratio of 1 : 20. The

column temperature is maintained at 408 for the first 12 min-

utes after an injection is made and is increased from 408 to

2408 from 12 to 32 minutes after injection. During the peri-

od of 32 to 42 minutes after an injection is made the column

temperature is maintained at 2408. The injection port tem-

perature is maintained at 2008. Chromatograph Standard so-

lution B, and record the peak responses as directed for

Procedure: the resolution, R, between the first major peak

(acetaldehyde) and the second major peak (methanol) is not

less than 1.5.

Procedure—Separately inject equal volumes (1.0 mL) of

Test solution A, and Test solution B Test solution B, Stan-

dard solution A, Standard solution C, and Standard solution

D into the chromatograph, record the chromatograms, and

measure the major peaks. Calculate the concentration of

methanol in Test solution A: not more than half the area of

the corresponding peak in the chromatogram obtained with

Standard solution A (200 ppm).

Calculate the sum of the contents of acetaldehyde and ac-

etal, expressed as acetaldehyde, using the following formu-

la:

[(10 6 AE)/(AT – AE)] + [(30 6 CE)/(CT – CE)],

in which AE is the area of the acetaldehyde peak in the chro-

matogram obtained with the Test solution A; AT is the area of

the acetaldehyde peak in the chromatogram obtained with

Standard solution B; CE is the area of the acetal peak in

the chromatogram obtained with Test solution A; and CT is

the area of the acetal peak in the chromatogram obtained

with Standard solution C: not more than 10 ppm, expressed

as acetaldehyde is found.

Calculate the content of benzene using the following for-

mula:

(2BE)/(BT – BE),

in which BE is the area of the benzene peak in the chromat-

ogram obtained with Test solution A, and BT is the area of the

benzene peak in the chromatogram obtained with Standard

solution D: not more than 2 ppm is found. If necessary, the
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identity of benzene can be confirmed using another suitable

chromatographic system (stationary phase with a different

polarity).

The total of all other impurities in the chromatogram ob-

tained with Test solution B is not more than the area of the

peak due to 4-methylpentan-2-ol in the chromatogram ob-

tained with Test solution B (300 ppm). Disregard any peaks

that are 0.03 times the area of the peak corresponding to 4-

methylpentan-2-ol in the chromatogram obtained with Test

solution B (9 ppm).

Limit of nonvolatile residue—Evaporate 100 mL in a tared

dish on a water bath, and dry at 1008 to 1058 for 1 hour: the

weight of the residue does not exceed 2.5 mg.&2S (USP28)

BRIEFING

Citric Acid, Anhydrous, page 677 of PF 30(2) [Mar.–Apr.
2004]. It is proposed to add Packaging and storage requirements.

(EMC: J. Lane; PSD: C. Okeke) RTS—41486-1

Add the following:

~Citric Acid, Anhydrous Anhydrous
Citric Acid

C6H8O7 192.13

1,2,3-Propanetricarboxylic acid, 2-hydroxy-.

Citric acid [77-92-9].

» Anhydrous Citric Acid contains not less than

99.5 percent and not more than 100.5 percent of

C6H8O7, calculated on the anhydrous basis.

Add the following:

&Packaging and storage—Preserve in tight containers. No

storage requirements specified.&2S (USP28)

Labeling—Where it is intended for use in dialysis solu-

tions, it is so labeled. Where Anhydrous Citric Acid must

be subjected to further processing during the preparation

of injectable dosage forms to ensure acceptable levels of

bacterial endotoxins, it is so labeled. Where Anhydrous

Citric Acid is sterile, it is so labeled.

USP Reference standards h11i—USP Citric Acid RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension A in diffused daylight

5 minutes after preparation of Reference suspension A.]

Hydrazine sulfate solution—Transfer 1.0 g of hydrazine

sulfate to a 100-mL volumetric flask, dissolve in and dilute

with water to volume, and mix. Allow to stand for 4 to 6

hours before use.

Hexamethylenetetramine solution Methenamine solu-

tion—Transfer 2.5 g of Hexamethylenetetramine Methena-

mine to a 100-mL glass-stoppered flask, add 25.0 mL of

water, insert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspension

is stable for 2 months, provided it is stored in a glass con-

tainer free from surface defects. The suspension must not

adhere to the glass and must be well mixed before use.]

Transfer 25.0 mL of Hydrazine sulfate solution to the Hex-

amethylenetetramine solution Methenamine solution in the

100-mL glass-stoppered flask. Mix, and allow to stand for

24 hours.
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Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution—Dissolve 2.0 g of Anhydrous Citric Acid in

about 5 mL of water, dilute with water to 10 mL, and mix.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Reference

suspension A, Reference suspension B, and water to separate

matching test tubes. Compare the Test solution, Reference

suspension A, Reference suspension B, and water in diffused

daylight, viewing vertically against a black background (see

Visual Comparison under Spectrophotometry and Light-

Scattering h851i). [NOTE—The diffusion of light must be

such that Reference suspension A can readily be distin-

guished from water, and that Reference suspension B can

readily be distinguished from Reference suspension A.]

The Test solution shows the same clarity as that of water.

Color of solution—

Standard stock solutions—Prepare three solutions, A, B,

and C, containing, respectively, the following parts of ferric

chloride CS, cobaltous chloride CS, cupric sulfate CS, and

dilute hydrochloric acid (10 g per L):

A—2.4 : 0.6 : 0 : 7.0.

B—2.4 : 1.0 : 0.4 : 6.2.

C—9.6 : 0.2 : 0.2 : 0.

Standard solutions—[NOTE—Prepare the Standard solu-

tions immediately before use.] Transfer 2.5 mL of Standard

stock solution A to a 100-mL volumetric flask, dilute with

dilute hydrochloric acid (10 g per L) to volume, and mix

to obtain Standard solution A. Transfer 2.5 mL of Standard

stock solution B to a 100-mL volumetric flask, dilute with

dilute hydrochloric acid (10 g per L) to volume, and mix

to obtain Standard solution B. Transfer 0.75 mL of Standard

stock solution C to a 100-mL volumetric flask, dilute with

dilute hydrochloric acid (10 g per L) to volume, and mix to

obtain Standard solution C.

Test solution—Use the Test solution prepared as directed

in the test for Clarity of solution.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Standard

solution A, Standard solution B, and Standard solution C,

and water to separate matching test tubes. Compare the Test

solution, Standard solution A, Standard solution B, and

Standard solution C, and water in diffused daylight, view-

ing vertically against a white background (see Visual Com-

parison under Spectrophotometry and Light-Scattering

h851i). The Test solution is not more intensely colored than

Standard solutions A, B, and C, or water.

Identification, Infrared Absorption h197Ki—Dry the sub-

stance to be examined at 1058 for 2 hours.

Bacterial endotoxins h85i—If intended for use in the man-

ufacturing of parenteral dosage forms, without a further ap-

propriate procedure for the removal of bacterial endotoxins,

not more that 0.5 I.U. of endotoxin per milligram. The level

of bacterial endotoxins are such that the requirement under

the relevant dosage form monograph(s) in which Anhydrous

Citric Acid is used can be met. Where the label states that

Anhydrous Citric Acid must be subjected to further process-
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ing during the preparation of injectable dosage forms, the

level of bacterial endotoxins are such that the requirement

under the relevant dosage form monograph(s) in which An-

hydrous Citric Acid is used can be met.

Sterility h71i—Where the label states that Anhydrous Citric

Acid is sterile, it meets the requirements for Sterility h71i

under the relevant dosage form monograph(s) in which An-

hydrous Citric Acid is used.

Water, Method I h921i: not more than 1.0%.

Residue on ignition h281i: not more than 0.1%, deter-

mined on 1.0 g.

Readily carbonizable substances—Transfer 1.0 g of pow-

dered Anhydrous Citric Acid to a 22- 6 175-mm test tube

previously rinsed with 10 mL of sulfuric acid TS and al-

lowed to drain for 10 minutes. Add 10 mL of sulfuric acid

TS, agitate until solution is complete, and immerse in a

water bath at 90+ 18 for 60+ 0.5 minutes, keeping the

level of the acid below the level of the water during the en-

tire period. Cool the tube in running water, and transfer the

acid to a color-comparison tube: the color of the acid is not

darker than that of a similar volume of Matching Fluid K

(see Color and Achromicity h631i) in a matching tube, the

tubes being observed vertically against a white background.

Sulfate—

Standard sulfate solution A—To 181 mg of dibasic potas-

sium sulfate in a 100-mL volumetric flask, add a few mL of

30 percent alcohol, swirl to dissolve, dilute with 30 percent

alcohol to volume, and mix. Immediately before use, trans-

fer 10.0 mL of this solution to a 1000-mL volumetric flask,

dilute with 30 percent alcohol to volume, and mix. This so-

lution contains 10 mg of sulfate per mL.

Standard sulfate solution B—To 181 mg of dibasic potas-

sium sulfate in a 100-mL volumetric flask, add a few mL of

water, swirl to dissolve, dilute with water to volume, and

mix. Immediately before use, transfer 10.0 mL of this solu-

tion to a 1000-mL volumetric flask, dilute with water to

volume, and mix. This solution contains 10 mg of sulfate

per mL.

Citric acid solution—Dissolve 2.0 g of Anhydrous Citric

Acid in about 10 mL of water, dilute with water to 30 mL,

and mix.

Procedure—To 4.5 mL of Standard sulfate solution A add

3 mL of a barium chloride solution (1 in 4), shake, and allow

to stand for 1 minute. To 2.5 mL of the resulting suspension,

add 15 mL of the Citric acid solution and 0.5 mL of 5N

acetic acid, and mix (test solution). Prepare the Standard so-

lution in the same manner, except use 15 mL of Standard

sulfate solution B instead of the Citric acid solution: any tur-

bidity produced in the test solution after 5 minutes standing

is not greater than that produced in the Standard solution

(0.015%).

Heavy metals h231i: 0.001%.

Limit of oxalic acid—Prepare a citric acid solution by dis-

solving 800 mg of Anhydrous Citric Acid in 4 mL of water.

Add 3 mL of hydrochloric acid and 1 g of granular zinc, boil

for 1 minute, and allow to stand for 2 minutes. Transfer the

supernatant to a test tube containing 0.25 mL of a phenyl-

hydrazine hydrochloride solution (1 in 100), and heat to

boiling. Cool rapidly, transfer to a graduated cylinder, and

add an equal volume of hydrochloric acid and 0.25 mL of

a potassium ferricyanide solution (1 in 20). Shake, and al-

low to stand for 30 minutes (test solution). Concomitantly

prepare a control solution in the same manner, except use

4 mL of an oxalic acid solution containing 0.10 mg per

mL, equivalent to 0.0714 mg of anhydrous oxalic acid per

mL, instead of the citric acid solution: any pink color pro-

duced in the test solution is not more intense than that pro-

duced in the control solution (0.036%).
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Limit of aluminum (where it is labeled as intended for use

in dialysis)—

Standard aluminum solution—To 352 mg of aluminum

potassium sulfate in a 100-mL volumetric flask, add a few

mL of water, swirl to dissolve, add 10 mL of diluted sulfuric

acid, dilute with water to volume, and mix. Immediately be-

fore use, transfer 1.0 mL of this solution to a 100-mL volu-

metric flask, dilute with water to volume, and mix.

pH 6.0 Acetate buffer—Dissolve 50 g of ammonium ace-

tate in 150 mL of water, adjust with glacial acetic acid to a

pH of 6.0, dilute with water to 250 mL, and mix.

Test solution—Dissolve 20.0 g of Anhydrous Citric Acid

in 100 mL of water, and add 10 mL of pH 6.0 Acetate buffer.

Extract this solution with successive portions of 20, 20, and

10 mL of a 0.5% solution of 8-hydroxyquinoline in chloro-

form, combining the chloroform extracts in a 50-mL volu-

metric flask. Dilute the combined extracts with chloroform

to volume, and mix.

Standard solution—Prepare a mixture of 2.0 mL of Stan-

dard aluminum solution, 10 mL of pH 6.0 Acetate buffer,

and 98 mL of water. Extract this mixture as described for

the Test solution, dilute the combined extracts with chloro-

form to volume, and mix.

Blank solution—Prepare a mixture of 10 mL of pH 6.0

Acetate buffer and 100 mL of water. Extract this mixture

as described for the Test solution, dilute the combined ex-

tracts with chloroform to volume, and mix.

Procedure—Determine the fluorescence intensities of the

Test solution and the Standard solution in a fluorometer set

at an excitation wavelength of 392 nm and an emission

wavelength of 518 nm, using the Blank solution to set the

instrument to zero. The fluorescence of the Test solution

does not exceed that of the Standard solution (0.2 mg per g).

Organic volatile impurities, Method IV h467i: meets the

requirements.

Assay—Place about 0.550 g of Anhydrous Citric Acid in a

tared flask, and weigh accurately. Dissolve in 50 mL of

water, add 0.5 mL of phenolphthalein TS, and titrate with

1N sodium hydroxide VS. Each mL of 1N sodium hydrox-

ide is equivalent to 64.03 mg of C6H8O7.~USP28

BRIEFING

Citric Acid Monohydrate, page 681 of PF 30(2) [Mar.–Apr.
2004]. It is proposed to add Packaging and storage requirements.

(EMC: J. Lane; PSD: C. Okeke) RTS—41486-2

Add the following:

~Citric Acid Monohydrate

C6H8O7 �H2O 210.14

1,2,3-Propanetricarboxylic acid, 2-hydroxy-, monohy-

drate [5949-29-1].

» Citric Acid Monohydrate contains one molecule

of water of hydration. It contains not less than

99.5 percent and not more than 100.5 percent of

C6H8O7, calculated on the anhydrous basis.
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Add the following:

&Packaging and storage—Preserve in tight containers. No

storage requirements specified.&2S (USP28)

Labeling—Where it is intended for use in dialysis solu-

tions, it is so labeled. Where Citric Acid Monohydrate must

be subjected to further processing during the preparation of

injectable dosage forms to ensure acceptable levels of bac-

terial endotoxins, it is so labeled. Where Citric Acid Mono-

hydrate is sterile, it is so labeled.

USP Reference standards h11i—USP Citric Acid RS.

Clarity of solution—[NOTE—The Test solution is to be

compared to Reference suspension A in diffused daylight

5 minutes after preparation of Reference suspension A.]

Hydrazine sulfate solution—Transfer 1.0 g of hydrazine

sulfate to a 100-mL volumetric flask, dissolve in and dilute

with water to volume, and mix. Allow to stand for 4 to 6

hours before use.

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent suspension—[NOTE—This suspension

is stable for 2 months, provided it is stored in a glass con-

tainer free from surface defects. The suspension must not

adhere to the glass and must be well mixed before use.]

Transfer 25.0 mL of Hydrazine sulfate solution to the Me-

thenamine solution in the 100-mL glass-stoppered flask.

Mix, and allow to stand for 24 hours.

Opalescence standard—[NOTE—This suspension should

not be used beyond 24 hours after preparation.] Transfer

15.0 mL of the Primary opalescent suspension to a 1000-

mL volumetric flask, dilute with water to volume, and mix.

Reference suspensions—Transfer 5.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix to obtain Reference suspension

A. Transfer 10.0 mL of the Opalescence standard to a sec-

ond 100-mL volumetric flask, dilute with water to volume,

and mix to obtain Reference suspension B.

Test solution—Dissolve 2.0 g of Citric Acid Monohydrate

in about 5 mL of water, dilute with water to 10 mL, and mix.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Reference

suspension A, Reference suspension B, and water to separate

matching test tubes. Compare the Test solution, Reference

suspension A, Reference suspension B, and water in diffused

daylight, viewing vertically against a black background (see

Visual Comparison under Spectrophotometry and Light-

Scattering h851i). [NOTE—The diffusion of light must be

such that Reference suspension A can readily be distin-

guished from water, and that Reference suspension B can

readily be distinguished from Reference suspension A.]

The Test solution shows the same clarity as that of water.

Color of solution—

Standard stock solutions—Prepare three solutions, A, B,

and C, containing, respectively, the following parts of ferric

chloride CS, cobaltous chloride CS, cupric sulfate CS, and

dilute hydrochloric acid (10 g per L):

A—2.4 : 0.6 : 0 : 7.0

B—2.4 : 1.0 : 0.4 : 6.2

C—9.6 : 0.2 : 0.2 : 0

Test solution—Use the Test solution prepared in the Clar-

ity of solution test.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain

a depth of 40 mm. Similarly transfer portions of Standard

solution A, Standard solution B, and Standard solution C,

and water to separate matching test tubes. Compare the Test
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solution, Standard solution A, Standard solution B, and

Standard solution C, and water in diffused daylight, view-

ing vertically against a white background (see Visual Com-

parison under Spectrophotometry and Light-Scattering

h851i). The Test solution is not more intensely colored than

Standard solutions A, B, and C or water.

Identification, Infrared Absorption h197Ki— Dry the sub-

stance to be examined at 1058 for 2 hours.

Bacterial endotoxins h85i—If intended for use in the man-

ufacturing of parenteral dosage forms, without a further ap-

propriate procedure for the removal of bacterial endotoxins,

not more that 0.5 I.U. of endotoxin per milligram. The level

of bacterial endotoxins is such that the requirement under

the relevant dosage form monograph(s) in which Citric Acid

Monohydrate is used can be met. Where the label states that

Citric Acid Monohydrate must be subjected to further pro-

cessing during the preparation of injectable dosage forms,

the level of bacterial endotoxins is such that the requirement

under the relevant dosage form monograph(s) in which Ci-

tric Acid Monohydrate is used can be met.

Sterility h71i—Where the label states that Citric Acid

Monohydrate is sterile, it meets the requirements for Steril-

ity h71i, under the relevant dosage form monograph(s) in

which Citric Acid Monohydrate is used.

Water, Method I h921i: between 7.5% and 9.0%.

Residue on ignition h281i: not more than 0.1%, deter-

mined on 1.0 g.

Readily carbonizable substances—Transfer 1.0 g of pow-

dered Citric Acid Monohydrate, to a 22- 6 175-mm test

tube previously rinsed with 10 mL of sulfuric acid TS,

and allow to drain for 10 minutes. Add 10 mL of sulfuric

acid TS, agitate until solution is complete, and immerse in

a water bath at 90+ 18 for 60+ 0.5 minutes, keeping the

level of the acid below the level of the water during the en-

tire period. Cool the tube in running water, and transfer the

acid to a color-comparison tube: the color of the acid is not

darker than that of a similar volume of Matching Fluid K

(see Color and Achromicity h631i) in a matching tube, the

tubes being observed vertically against a white background.

Sulfate—

Standard sulfate solution A—To 181 mg of dibasic potas-

sium sulfate in a 100-mL volumetric flask, add a few mL of

30 percent alcohol, swirl to dissolve, dilute with 30 percent

alcohol to volume, and mix. Immediately before use, trans-

fer 10.0 mL of this solution to a 1000-mL volumetric flask,

dilute with 30 percent alcohol to volume, and mix. This so-

lution contains 10 mg of sulfate per mL.

Standard sulfate solution B—To 181 mg of dibasic potas-

sium sulfate in a 100-mL volumetric flask, add a few mL of

water, swirl to dissolve, dilute with water to volume, and

mix. Immediately before use, transfer 10.0 mL of this solu-

tion to a 1000-mL volumetric flask, dilute with water to vol-

ume, and mix. This solution contains 10 mg of sulfate per

mL.

Citric acid solution—Dissolve 2.0 g of Citric Acid Mono-

hydrate in about 10 mL of water, dilute with water to 30 mL,

and mix.

Procedure—To 4.5 mL of Standard sulfate solution A add

3 mL of a barium chloride solution (1 in 4), shake, and allow

to stand for 1 minute. To 2.5 mL of the resulting suspension,

add 15 mL of the Citric acid solution and 0.5 mL of 5N

acetic acid, and mix (test solution). Prepare the Standard so-

lution in the same manner, except use 15 mL of Standard

sulfate solution B instead of the Citric acid solution: any tur-

bidity produced in the test solution after 5 minutes standing

is not greater than that produced in the Standard solution

(0.015%).

Heavy metals h231i: 0.001%.
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Limit of oxalic acid—Prepare a citric acid solution by dis-

solving 800 mg of Citric Acid Monohydrate in 4 mL of

water. Add 3 mL of hydrochloric acid and 1 g of granular

zinc, boil for 1 minute, and allow to stand for 2 minutes.

Transfer the supernatant to a test tube containing 0.25 mL

of a phenylhydrazine hydrochloride solution (1 in 100),

and heat to boiling. Cool rapidly, transfer to a graduated cyl-

inder, and add an equal volume of hydrochloric acid and

0.25 mL of a potassium ferricyanide solution (1 in 20).

Shake, and allow to stand for 30 minutes (test solution).

Concomitantly prepare a control solution in the same man-

ner, except use 4 mL of an oxalic acid solution containing

0.10 mg per mL, equivalent to 0.0714 mg of anhydrous ox-

alic acid per mL, instead of the citric acid solution: any pink

color produced in the test solution is not more intense than

that produced in the control solution (0.036%).

Limit of aluminum (where it is labeled as intended for use

in dialysis)—

Standard aluminum solution—To 352 mg of aluminum

potassium sulfate in a 100-mL volumetric flask, add a few

mL of water, swirl to dissolve, add 10 mL of diluted sulfuric

acid, dilute with water to volume, and mix. Immediately be-

fore use, transfer 1.0 mL of this solution to a 100-mL volu-

metric flask, dilute with water to volume, and mix.

pH 6.0 Acetate buffer—Dissolve 50 g of ammonium ace-

tate in 150 mL of water, adjust with glacial acetic acid to a

pH of 6.0, dilute with water to 250 mL, and mix.

Test solution—Dissolve 20.0 g of Citric Acid Monohy-

drate in 100 mL of water, and add 10 mL of pH 6.0 Acetate

buffer. Extract this solution with successive portions of 20,

20, and 10 mL of a 0.5% solution of 8-hydroxyquinoline in

chloroform, combining the chloroform extracts in a 50-mL

volumetric flask. Dilute the combined extracts with chloro-

form to volume, and mix.

Standard solution—Prepare a mixture of 2.0 mL of Stan-

dard aluminum solution, 10 mL of pH 6.0 Acetate buffer,

and 98 mL of water. Extract this mixture as described for

the Test solution, dilute the combined extracts with chloro-

form to volume, and mix.

Blank solution—Prepare a mixture of 10 mL of pH 6.0

Acetate buffer and 100 mL of water. Extract this mixture

as described for the Test solution, dilute the combined ex-

tracts with chloroform to volume, and mix.

Procedure—Determine the fluorescence intensities of the

Test solution and the Standard solution in a fluorometer set

at an excitation wavelength of 392 nm and an emission

wavelength of 518 nm, using the Blank solution to set the

instrument to zero. The fluorescence of the Test solution

does not exceed that of the Standard solution (0.2 mg per g).

Assay—Place about 0.550 g of Citric Acid Monohydrate in

a tared flask, and weigh accurately. Dissolve in 50 mL of

water, add 0.5 mL of phenolphthalein TS, and titrate with

1N sodium hydroxide VS. Each mL of 1N sodium hydrox-

ide is equivalent to 64.03 mg of C6H8O7.~USP28

BRIEFING

Talc, USP 27 page 1764. The European Pharmacopoeia is the
coordinating pharmacopeia for the international harmonization of
the compendial standards for the Talc monograph, as part of the
process of international harmonization of monographs and general
analytical methods of the European, Japanese, and United States
pharmacopeias. The following monograph, which represents the
ADOPTION STAGE 6 document, is based on the corresponding
monograph for Talc that was prepared by the European Pharmaco-
poeia. The European Pharmacopoeia draft was based in part on
comments from the Japanese Pharmacopoeia and the United States
Pharmacopeia in response to the Provisional Harmonized Text
Stage 5A and 5B drafts prepared by the European Pharmacopoeia.
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Pharmacopeial Discussion Group Sign-Off Document

Attributes EP JP USP

Definition + + +

Production * + + +

Labeling + + +

Identification A + + +

Acidity or alkalinity + + +

Aluminum + + +

Calcium + + +

Iron + + +

Lead + + +

Magnesium + + +

Loss on ignition + + +

*
In USP, this section will be included under ‘‘Absence of asbestos.’’

Legend: + will adopt and implement; – will not stipulate.
Nonharmonized attributes: Characters, Water-soluble sub-

stances, Labeling, Microbial contamination, Packaging and stor-
age.
Specific local attributes:
Acid-soluble substances, Arsenic (JP).
Identification B and C (USP).
Reagents and reference materials: Each pharmacopeia will

adapt the text to take account of local reference substances and
spectra and reagent specifications.
Proposed changes from the current USP monograph include the

following:
1. Definition—A more detailed definition that includes the pre-

dominant minerals in Talc is used.
2. Packaging and storage—No change.
3. Labeling—A requirement that the labeling indicate its suita-

bility for oral or topical administration is added. A require-
ment that the labeling indicate the absence of asbestos is
also added.

4. Identification—Tests for Infrared absorption and silicates are
added.

5. Microbial limits—Requirements are added for topical and oral
administration.

6. Acidity and alkalinity—This test is added to better character-
ize the article.

7. Loss on ignition—The ignition temperature and limit are in-
creased to comply with EP standards.

8. Acid-soluble substances—This test is omitted. Tests for calci-
um, aluminum, and magnesium are added to strengthen the
monograph.

9. Reaction and soluble substances—This test is renamed asWa-
ter-soluble substances.

10. Water-soluble substances—Previously named Reaction and
soluble substances.

11. Water-soluble iron—This test is replaced with a quantitative
procedure.

12. Limit of iron—This test replaces the previous Water-soluble
iron test.

13. Arsenic, Heavy metals, and Lead—This test is replaced with
tests for Limit of lead and Limit of aluminum.

14. Absence of asbestos—This section is added to ensure that the
article does not contain asbestos. Talc derived from deposits
that are known to contain associated asbestos is not suitable
for pharmaceutical use.

15. Content of magnesium—This test is added to quantify the ma-
jor components of Talc.

(EMC: J. Lane; AMB: D. Porter) RTS—41405-1

Change to read:

Talc

» Talc is a native, hydrous magnesium silicate, some-
times containing a small proportion of aluminum sili-
cate.

Packaging and storage—Preserve in well-closed containers.

Identification—Mix about 200 mg of anhydrous sodium carbo-
nate with 2 g of anhydrous potassium carbonate, and melt in a plat-
inum crucible. To the melt add 100 mg of the substance under test,
and continue heating until fusion is complete. Cool, and transfer
the fused mixture to a dish or beaker with the aid of about 50
mL of hot water. Add hydrochloric acid to the liquid until efferves-
cence ceases, then add 10 mL more of the acid, and evaporate the
mixture on a steam bath to dryness. Cool, add 20 mL of water, boil,
and filter the mixture: an insoluble residue of silica remains. Dis-
solve in the filtrate about 2 g of ammonium chloride, and add 5 mL
of 6N ammonium hydroxide. Filter, if necessary, and add dibasic
sodium phosphate TS to the filtrate: a white, crystalline precipitate
of magnesium ammonium phosphate separates.

Microbial limits h61i—The total bacterial count does not exceed
500 per g.

Loss on ignition h733i—Weigh accurately about 1 g and ignite at
10008 to constant weight: it loses not more than 6.5% of its weight.

Acid-soluble substances—Digest 1.00 g with 20 mL of 3N hy-
drochloric acid at 508 for 15 minutes, add water to restore the orig-
inal volume, mix, and filter. To 10 mL of the filtrate add 1 mL of
2 N sulfuric acid, evaporate to dryness, and ignite to constant
weight: the weight of the residue does not exceed 10 mg (2.0%).

Reaction and soluble substances—Boil 10 g with 50 mL of water
for 30 minutes, adding water from time to time to maintain approx-
imately the original volume, and filter: the filtrate is neutral to lit-
mus paper. Evaporate one-half of the filtrate to dryness, and dry at
1058 for 1 hour: the weight of the residue does not exceed 5 mg
(0.1%).

Water-soluble iron—Slightly acidify with hydrochloric acid the
remaining half of the filtrate obtained in the test for Reaction
and soluble substances, and add 1 mL of potassium ferrocyanide
TS: the liquid does not acquire a blue color.

Arsenic, Heavy metals, and Lead—

Test solution—Transfer 10.0 g to a 250-mL flask, and add 50 mL
of 0.5N hydrochloric acid. Attach a reflux condenser to the flask,
heat on a steam bath for 30 minutes, cool, transfer the mixture to a
beaker, and allow the undissolved material to settle. Decant the su-
pernatant liquid through thick, strong, medium-speed filter paper
into a 100-mL volumetric flask, retaining as much as possible of
the insoluble material in the beaker. Wash the slurry and beaker
with three 10-mL portions of hot water, decanting each washing
through the filter into the flask. Finally, wash the filter paper with
15 mL of hot water, cool the filtrate to room temperature, dilute
with water to volume, and mix. Use this Test solution for the fol-
lowing tests.
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Arsenic, Method I h211i—Use 10 mL of the Test solution in pre-
paring the Test Preparation. The limit is 3 ppm.
Heavy metals h231i—Use 5 mL of the Test solution in preparing

the Test Preparation. The limit is 0.004%.
Lead h251i—A 5-mL portion of the Test solution contains not

more than 5 mg of lead (0.001%).

&Talc

» Talc is a powdered, selected, natural, hydrated

magnesium silicate. Pure talc has the formula

Mg3Si4O10(OH)2. It may contain variable amounts

of associated minerals among which chlorites (hy-

drated aluminum and magnesium silicates), mag-

nesite (magnesium carbonate), calcite (calcium

carbonate), and dolomite (calcium and magnesi-

um carbonate) are predominant.

Packaging and storage—Preserve in well-closed con-

tainers.

Labeling—The label states, where applicable, that the sub-

stance is suitable for oral or topical administration. The cer-

tificate of analysis states the absence of asbestos. It also

indicates which method specified under the test for Absence

of asbestos was used for analysis.

Identification—

A: The IR spectrum of a potassium bromide dispersion

of it exhibits maxima at 3677+ 2 cm–1, at 1018+ 2 cm–1,

and at 669+ 2 cm–1.

B: Mix about 200 mg of anhydrous sodium carbonate

with 2 g of anhydrous potassium carbonate, and melt in a

platinum crucible. To the melt add 100 mg of the substance

under test, and continue heating until fusion is complete.

Cool, and transfer the fused mixture to a dish or beaker with

the aid of about 50 mL of hot water. Add hydrochloric acid

to the liquid until effervescence ceases, then add 10 mL

more of the acid, and evaporate the mixture on a steam bath

to dryness. Cool, add 20 mL of water, boil, and filter the

mixture: [NOTE—Save the insoluble residue for use in Iden-

tification test C.] To 5 mL of the filtrate add 1 mL of 6N

ammonium hydroxide and 1 mL of ammonium chloride

TS. Filter, if necessary, and add 1 mL of dibasic sodium

phosphate TS to the filtrate: a white crystalline precipitate

of magnesium ammonium phosphate is formed.

C: In a lead or platinum crucible and using a copper

wire, mix about 100 mg of the insoluble residue as obtained

in Identification test B with about 10 mg of sodium fluoride

and a few drops of sulfuric acid to give a thin slurry. Cover

the crucible with a thin transparent plate of plastic under

which a drop of water is suspended, and warm gently. With-

in a short time, a white ring is rapidly formed around the

drop of water.

Microbial limits h61i—If intended for topical administra-

tion, the total aerobic microbial count does not exceed

100 cfu per g, and the total combined molds and yeasts

count does not exceed 50 cfu per g. If intended for oral ad-

ministration, the total aerobic microbial count does not ex-

ceed 1000 cfu per g, and the total combined molds and

yeasts count does not exceed 100 cfu per g.

Acidity and alkalinity—Boil 2.5 g of talc with 50 mL of

carbon dioxide-free water under reflux. Filter under vaccum.

To 10 mL of the filtrate, add 0.1 mL of bromothymol blue

TS. Not more than 0.4 mL of 0.01N hydrochloric acid is

required to change the color of the indicator. To 10 mL of

the filtrate, add 0.1 mL of phenolphthalein TS: not more

than 0.3 mL of 0.01 N sodium hydroxide is required to

change the color of the indicator to pink.

Loss on ignition h733i—Weigh accurately about 1 g and ig-

nite at 1075+ 258 to constant weight: it loses not more than

7.0% of its weight.
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Water-soluble substances—To 10.0 g add 50 mL of carbon

dioxide-free water, heat to boiling, and boil under a reflux

condenser for 30 minutes. Allow to cool, filter, and dilute

to 50.0 mL with carbon dioxide-free water: the filtrate is

neutral to litmus paper. Evaporate 25.0 mL of the filtrate

to dryness, and dry at 1058 for 1 hour: the weight of the res-

idue does not exceed 5 mg (0.1%).

Limit of iron—

Test stock solution—Weigh 10.0 g of Talc into a conical

flask fitted with a reflux condenser, gradually add 50 mL

of 0.5N hydrochloric acid while stirring, and heat on a wa-

ter bath for 30 minutes. Allow to cool. Transfer the mixture

to a beaker, and allow the undissolved material to settle. Fil-

ter the supernatant into a 100-mL volumetric flask, retaining

as much as possible of the insoluble material in the beaker.

Wash the residue and the beaker with three 10-mL portions

of hot water. Wash the filter with 15 mL of hot water, allow

the filtrate to cool, and dilute with water to 100.0 mL.

Test solution— Transfer 2.5 mL of the Test stock solution

to a 100-mL volumetric flask, add 50.0 mL of 0.5 N hydro-

chloric acid, and dilute with water to volume.

Standard iron stock solution— Transfer 863.4 mg of ferric

ammonium sulfate to a 100-mL volumetric flask, dissolve in

water, add 10 mL of 2N sulfuric acid, and dilute with water

to volume. Pipet 25 mL of this solution into a 100-mL vol-

umetric flask, add 10 mL of 2N sulfuric acid, dilute with

water to volume, and mix. This solution contains the equiv-

alent of 250 mg of iron per mL.

Standard iron solutions—Into four 100-mL volumetric

flasks, each containing 50.0 mL of 0.5N hydrochloric acid,

transfer respectively 2.0, 2.5, 3.0, and 4.0 mL of the Stan-

dard iron stock solution, and dilute each flask with water to

volume.

Procedure—Concomitantly determine the absorbance of

the Test solution and the Standard iron solutions at the iron

emission line of 248.3 nm with an atomic absorption spec-

trophotometer (see Spectrophotometry and Light-Scattering

h851i) equipped with an iron hollow-cathode lamp and an

air–acetylene flame. Make any correction using a deuterium

lamp: not more than 0.25% of iron is found.

Limit of lead—

Test solution—Use the Test stock solution, prepared as di-

rected in the test for Limit of iron.

Lead standard stock solution—Dissolve 160 mg of lead

nitrate in 100 mL water that contains 1 mL of nitric acid,

and dilute with water to 1000 mL. Pipet 10 mL of this so-

lution into a 100-mL volumetric flask, dilute with water to

volume, and mix. This solution contains the equivalent of

10 mg of lead per mL.

Lead standard solutions—Into four identical 100-mL vol-

umetric flasks, each containing 50.0 mL of 0.5 N hydrochlo-

ric acid transfer respectively 5.0, 7.5, 10.0, and 12.5 mL of

Lead standard stock solution, and dilute with water to vol-

ume.

Procedure—Concomitantly determine the absorbance of

the Test solution and the Standard lead solutions at the lead

emission line of 217.0 nm with an atomic absorption spec-

trophotometer (see Spectrophotometry and Light-Scattering

h851i) equipped with a lead hollow-cathode lamp and an

air–acetylene flame: not more than 0.001% of lead is found.

Limit of calcium—

Cesium chloride solution—Dissolve 2.53 g of cesium

chloride in 100 mL of water, and mix.

Lanthanum chloride solution—To 5.9 g of lanthanum ox-

ide slowly add 10 mL of hydrochloric acid, and heat to boil-

ing. Allow to cool, and dilute with water to 100 mL.
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Test stock solution—[Caution—Perchlorates mixed with

heavy metals are known to be explosive. Take proper pre-

cautions while performing this procedure.] Weigh 500 mg

of Talc in a 100-mL polytetrafluoroethylene dish, add 5 mL

of hydrochloric acid, 5 mL of lead-free nitric acid, and 5 mL

of perchloric acid. Stir gently, then add 35 mL of hydrofluo-

ric acid, and evaporate slowly on a hot plate to moist dry-

ness (until about 0.5 mL remains). To the residue, add 5 mL

of hydrochloric acid, cover with a watch glass, heat to boil-

ing, and allow to cool. Rinse the watch glass and the dish

with water, and transfer into a 50-mL volumetric flask con-

taining 5 mL of the Cesium chloride solution. Rinse the dish

again with water, and dilute with water to volume.

Test solution—Transfer 5.0 mL of the Test stock solution

to a 100-mL volumetric flask, add 10.0 mL of hydrochloric

acid and 10 mL of Lanthanum chloride solution, and dilute

with water to volume.

Calcium standard stock solution—Dissolve 3.67 g of cal-

cium chloride dihydrate in diluted hydrochloric acid, and di-

lute with the same solvent to 1000 mL. Immediately before

use, pipet 10 mL of this solution into a 100-mL volumetric

flask, dilute with water to volume, and mix. This solution

contains the equivalent of 100 mg of calcium per mL.

Calcium standard solutions—Into four identical 100-mL

volumetric flasks, each containing 10.0 mL of hydrochloric

acid and 10 mL of Lanthanum chloride solution, transfer

respectively 1.0, 2.0, 3.0, and 4.0 mL of Calcium standard

stock solution, and dilute each flask with water to volume.

Procedure—Concomitantly determine the absorbance of

the Test solution and the Standard calcium solutions at the

calcium emission line of 422.7 nm with an atomic absorp-

tion spectrophotometer (see Spectrophotometry and Light-

Scattering h851i) equipped with a calcium hollow-cathode

lamp and a nitrous oxide–acetylene flame: not more than

0.9% of calcium is found.

Limit of aluminum—

Cesium chloride solution and Test stock solution—Pro-

ceed as directed in the test for Limit of calcium.

Test solution—Transfer 5.0 mL of the Test stock solution

to a 100-mL volumetric flask, add 10 mL of the Cesium

chloride solution and 10.0 mL of hydrochloric acid, and di-

lute with water to volume.

Aluminum standard stock solution— Dissolve 8.947 g of

aluminum chloride in water, and dilute with water to 1000

mL. Immediately before use, pipet 10 mL of this solution

into a 100-mL volumetric flask, dilute with water to volume,

and mix. This solution contains the equivalent of 100 mg of

aluminum per mL.

Standard aluminum solutions—Into four identical 100-

mL volumetric flasks, each containing 10.0 mL of hydro-

chloric acid and 10 mL of Cesium chloride solution, transfer

respectively 5.0, 10.0, 15.0, and 20.0 mL of Aluminum stan-

dard stock solution, and dilute with water to volume.

Procedure—Concomitantly determine the absorbance of

the Test solution and the Standard aluminum solutions at

the aluminum emission line of 309.3 nm with an atomic ab-

sorption spectrophotometer (see Spectrophotometry and

Light-Scattering h851i) equipped with an aluminum hol-

low-cathode lamp and a nitrous oxide–acetylene flame:

not more than 2.0% of aluminum is found.

Absence of asbestos—[NOTE—Suppliers of Talc may use

one of the following methods to determine the absence of

asbestos.] Proceed as directed for test A or test B. If either

test is positive, perform test C.

A: The IR absorption spectrum of a potassium bromide

dispersion of it at the absorption band at 758+ 1 cm–1, us-

ing scale expansion, may indicate the presence of tremolite

or of chlorite. If the absorption band remains after ignition

of the substance at 8508 for at least 30 minutes, it indicates
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the presence of the tremolite. In the range 600 cm–1 to 650

cm–1 using scale expansion, any absorption band or shoulder

may indicate the presence of serpentines.

B: X-ray diffraction h941i employing the following

conditions: Cu Ka monochromatic 40 kV radiation, 24

mA to 30 mA; the incident slit is set at 18; the detection slit

is set at 0.28; the goniometer speed is 1/108 2� per minute;

the scanning range is 108 to 138 2� and 248 to 268 2�; the

sample is not oriented. Prepare a random sample, and place

on the sample holder. Pack and smooth its surface with a

polished glass microscope slide. Record the diffractograms:

the presence of amphiboles is detected by a diffraction peak

at 10.5+ 0.18 2�, and the presence of serpentines is detect-

ed by diffraction peaks at 24.3+ 0.18 2� to 12.1+ 0.18

2�.

C: The presence of asbestos (see Optical Microscopy

h776i) is shown if there is a range of length to width ratios

of 20 : 1 to 100 : 1, or higher for fibers longer than 5 mm; if

there is a capability of splitting into very thin fibrils; and if

there are two or more of the following four criteria: (1) par-

allel fibers occurring in bundles, (2) fiber bundles displaying

frayed ends, (3) fibers in the form of thin needles, or (4) mat-

ted masses of individual fibers and/or fibers showing curva-

ture.

Content of magnesium—

Lanthanum chloride solution and Test stock solution—

Prepare as directed in the test for Limit of calcium.

Test solution—Dilute 0.5 mL of Test stock solution with

water to 100.0 mL. Transfer 4.0 mL of this solution to a

100-mL volumetric flask, add 10.0 mL of hydrochloric acid

and 10 mL of Lanthanum chloride solution, and dilute with

water to volume.

Magnesium standard stock solution—Dissolve 8.365 g of

magnesium chloride in diluted hydrochloric acid, and dilute

with the same solvent to 1000 mL. Pipet 5 mL of this solu-

tion into a 500-mL volumetric flask, dilute with water to

volume, and mix. This solution contains the equivalent of

10 mg of magnesium per mL.

Standard magnesium solutions—Into four identical 100-

mL volumetric flasks, each containing 10.0 mL of hydro-

chloric acid and 10 mL of Lanthanum chloride solution,

transfer respectively 2.5, 3.0, 4.0, and 5.0 mL ofMagnesium

standard stock solution, and dilute with water to volume.

Procedure—Concomitantly determine the absorbance of

the Test solution and the Standard magnesium solutions at

the magnesium emission line of 285.2 nm with an atomic

absorption spectrophotometer (see Spectrophotometry and

Light-Scattering h851i) equipped with a magnesium hol-

low-cathode lamp and an air–acetylene flame: between

17.0% to 19.5% of magnesium is found.&2S (USP28)

MONOGRAPHS (NF)

BRIEFING

Corn Starch, page 1457 of PF 30(4) [July–Aug. 2004]; Potato
Starch, page 1460 of PF 30(4) [July–Aug. 2004]; Wheat Starch,
page 1462 of PF 30(4) [July–Aug. 2004]. In the Packaging and
storage section it is proposed to add that no storage requirements
are specified. The revision proposed in PF 30(2), to change the
name of the section from Packaging and storage to Packaging,
was canceled.

(EMC: J. Lane; PSD: C. Okeke) RTS—41285-3
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Add the following:

~Corn Starch

» Corn Starch consists of the starch granules sep-

arated from the mature grain of corn [Zea mays

Linné (Fam. Gramineae)].

Change to read:

Packaging and storage—Preserve in well-closed con-

tainers. &No storage requirements specified.&2S (NF23)

Labeling—Where Corn Starch is intended for use in prepar-

ing Absorbable Dusting Powder, it is so labeled and the la-

bel states that it must be subjected to further processing

during the preparation of Absorbable Dusting Powder.

Change to read:

Identification—

A: Under a microscope, using not less than 206 mag-

nification and using a mixture of glycerin and water (1 : 1) as

a mounting agent, it appears as either angular polyhedral

granules of irregular sizes with diameters ranging from

about 2 mm to about 23 mm or as rounded or spheroidal

granules of irregular sizes with diameters ranging from

about 25 mm to about 35 mm. The central hilum consists

of a distinct cavity or a two- to five-rayed cleft, and there

are no concentric striations. Between crossed nicol prisms,

the starch granules show a distinct black cross intersecting at

the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 min-

ute, and cool: a thin, cloudy mucilage is formed.

C: To 10 mL of the mucilage obtained in Identification

test B, add 0.04 mL of iodine and potassium iodide TS: an

orange-red to dark blue color is produced, which disappears

on heating.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of Iodine solution: &iodine and potassi-

um iodide TS 2: &1S (NF23) an orange-red to dark blue color is

produced, which disappears on heating.

Iodine solution—Dissolve 12.7 g of iodine and 20 g of po-

tassium iodide in water, and dilute with water to 1000.0 mL.

To 10.0 mL of this solution, add 0.6 g of potassium iodide,

and dilute with water to 100.0 mL. Prepare immediately be-

fore use. &

&1S (NF23)

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, the total combined molds

and yeasts count does not exceed 100 cfu per g, and it meets

the requirements of the test for the absence of Escherichia

coli. Where it is intended for use in preparing Absorbable

Dusting Powder, it also meets the requirements of the tests

for absence of Staphylococcus aureus and Pseudomonas

aeruginosa.

pH h791i—Prepare a slurry by weighing 5.0 g of Corn

Starch, transferring to a suitable nonmetallic container,

and adding 25.0 mL of freshly boiled and cooled water. Agi-

tate continuously at a moderate rate for 1 minute. Stop the

agitation, and allow to stand for 15 minutes. Determine the

pH to the nearest 0.1 unit: the pH, determined potentio-

metrically, is between 4.0 and 7.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 15.0% of its

weight.
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Change to read:

Residue on ignition h281i: not more than 0.6%, deter-

mined on a 1.0-g test specimen. Ignition temperature

600+ 508. &

&1S (NF23)

Limit of iron—Shake 1.5 g of Corn Starch with 15 mL of

2N hydrochloric acid, and filter. Transfer 10 mL of the fil-

trate to a test tube, add 2 mL of citric acid solution (2 in 10),

0.1 mL of thioglycolic acid, and mix. Add 10N ammonium

hydroxide until the solution is distinctly alkaline to litmus,

dilute with water to 20 mL, and mix (Test Solution). Prepare

a Standard Iron Solution containing the equivalent of 10 mg

of iron per mL as directed under Iron h241i. Immediately

before use, quantitatively dilute an accurately measured vol-

ume of this solution with water to obtain a Diluted Standard

Iron Solution containing the equivalent of 1 mg of iron per

mL. Prepare the Standard Solution by transferring 10 mL of

the Diluted Standard Iron Solution to a test tube and pro-

ceeding in the same manner as directed for the preparation

of the Test Solution, beginning with ‘‘add 2 mL of citric acid

solution (2 in 10).’’ After 5 minutes, any pink color in the

Test Solution is not more intense than that in the Standard

Solution, corresponding to a limit of 10 mg of iron per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant to a

glass-stoppered, 125-mL conical flask. Add 1 mL of glacial

acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert the

stopper, swirl, and allow to stand for 25 to 30 minutes in the

dark. Add 1 mL of starch TS, and titrate with 0.002N sodi-

um thiosulfate VS to the disappearance of the starch-iodine

color. Perform a blank determination, and make any neces-

sary correction. Each mL of 0.002N sodium thiosulfate is

equivalent to 34 mg of oxidant, calculated as hydrogen per-

oxide. Not more than 1.4 mL of 0.002N sodium thiosulfate

is required (20 mg per g, calculated as H2O2).

Limit of sulfur dioxide—Not more than 50 mg per g.

REAGENTS—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100+ 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01N sodium hy-

droxide. Do not exceed the endpoint.

APPARATUS—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. The apparatus consists essentially of a 500-

mL three-neck, round-bottom boiling flask, a separatory

funnel having a capacity of 100 mL or greater, a gas inlet

tube of sufficient length to permit introduction of the carbon

dioxide within 2.5 cm of the bottom of the boiling flask, a

reflux condenser having a jacket length of 200 mm, and a

delivery tube connecting the upper end of the reflux con-

denser to the bottom of a receiving test tube. Apply a thin

film of stopcock grease to the sealing surfaces of all of the

joints except the joint between the separatory funnel and the

boiling flask, and clamp the joints to ensure tightness.

PROCEDURE—Add 150 mL of water to the boiling flask.

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100+ 5 mL per minute

through the Apparatus. Start the condenser coolant flow.
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Add 10 mL of Hydrogen peroxide solution to a receiving

test tube. After 15 minutes, without interrupting the flow

of carbon dioxide, remove the separatory funnel from the

boiling flask, and transfer 25.0 g of test specimen into the

boiling flask with the aid of 100 mL of water. Apply stop-

cock grease to the outer joint of the separatory funnel, and

replace the separatory funnel in the boiling flask. Close the

stopcock of the separatory funnel, and add 80 mL of 2N

hydrochloric acid to the separatory funnel. Open the stop-

cock of the separatory funnel to permit the hydrochloric acid

solution to flow into the boiling flask, guarding against the

escape of sulfur dioxide into the separatory funnel by clos-

ing the stopcock before the last few mL of hydrochloric acid

drain out. Position the Apparatus in a water bath, and Boil

the mixture for 1 hour. Remove the receiving test tube, and

transfer its contents to a 200-mL wide-necked, conical flask.

Rinse the receiving test tube with a small portion of water,

add the rinsing to the 200-mL conical flask, and mix. Heat

on a water bath for 15 minutes, and allow to cool. Add 0.1

mL of Bromophenol blue indicator solution, and titrate the

contents with 0.1 N sodium hydroxide VS until the color

changes from yellow to violet-blue, with the color change

lasting for at least 20 seconds. Perform a blank determina-

tion, and make any necessary correction (see Titrimetry

h541i). Calculate the content, in mg per g, of sulfur dioxide

in the test specimen taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide; V is the volume, in mL, of titrant consumed; N is the

normality of the titrant; and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.~NF23

BRIEFING

Potato Starch, page 1460 of PF 30(4) [July–Aug. 2004]—See
briefing under Corn Starch.

(EMC: J. Lane; PSD: C. Okeke) RTS—41285-2

Add the following:

~Potato Starch

» Potato Starch is obtained from the tuber of So-

lanum tuberosum L.

Change to read:

Packaging and storage—Preserve in well-closed con-

tainers. &No storage requirements specified.&2S (NF23)

Change to read:

Identification—

A: Under a microscope, using a mixture of glycerin and

water (1 : 1) as a mounting agent, it presents granules, either

irregularly shaped, ovoid, or pear-shaped, usually 30 mm to

100 mm in size, but occasionally exceeding 100 mm, or

rounded, 10 mm to 35 mm in size. There are occasional com-

pound granules having two or four components. The ovoid

and pear-shaped granules have an eccentric hilum and the

rounded granules acentric or slightly eccentric hilum. All

granules show clearly visible concentric striations. Between

crossed nicol prisms, the granules show a distinct black

cross intersecting at the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 mi-

nute, and cool: a thin, cloudy mucilage is formed.
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C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of iodine and potassium iodide TS

&2: &1S (NF23) an &orange-red to&1S (NF23) dark blue color is pro-

duced, which disappears on heating.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, the total combined molds

and yeasts count does not exceed 100 cfu per g, and it meets

the requirements of the test for the absence of Escherichia

coli.

pH h791i—Prepare a slurry by weighing 5.0 g of Potato

Starch, transferring to a suitable nonmetallic container,

and adding 25.0 mL of freshly boiled and cooled water. Agi-

tate continuously at a moderate rate for 1 minute. Stop the

agitation, and allow to stand for 15 minutes. Determine the

pH to the nearest 0.1 unit: the pH, determined potentio-

metrically, is between 5.0 and 8.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 20.0% of its

weight.

Change to read:

Residue on ignition h281i: not more than 0.6%, deter-

mined on a 1.0-g test specimen. Ignition temperature

600+ 508. &

&1S (NF23)

Limit of iron—Shake 1.5 g of Potato Starch with 15 mL of

2N hydrochloric acid, and filter. Transfer 10 mL of the fil-

trate to a test tube, add 2 mL of citric acid solution (2 in 10),

0.1 mL of thioglycolic acid, and mix. Add 10N ammonium

hydroxide until the solution is distinctly alkaline to litmus,

dilute with water to 20 mL, and mix (Test Solution). Prepare

a Standard Iron Solution containing the equivalent of 10 mg

of iron per mL as directed under Iron h241i. Immediately

before use, quantitatively dilute an accurately measured vol-

ume of this solution with water to obtain a Diluted Standard

Iron Solution containing the equivalent of 1 mg of iron per

mL. Prepare the Standard Solution by transferring 10 mL of

the Diluted Standard Iron Solution to a test tube and pro-

ceeding in the same manner as directed for the preparation

of the Test Solution, beginning with ‘‘add 2 mL of citric acid

solution (2 in 10).’’ After 5 minutes, any pink color in the

Test Solution is not more intense than that in the Standard

Solution, corresponding to a limit of 10 mg of iron per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant to a

glass-stoppered, 125-mL conical flask. Add 1 mL of glacial

acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert the

stopper, swirl, and allow to stand for 25 to 30 minutes in the

dark. Add 1 mL of starch TS, and titrate with 0.002N sodi-

um thiosulfate VS to the disappearance of the starch-iodine

color. Perform a blank determination, and make any neces-

sary correction. Each mL of 0.002N sodium thiosulfate is

equivalent to 34 mg of oxidant, calculated as hydrogen per-

oxide. Not more than 1.4 mL of 0.002N sodium thiosulfate

is required (20 mg per g, calculated as H2O2).

Limit of sulfur dioxide: not more than 50 mg per g.

REAGENTS—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100+ 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01N sodium hy-

droxide. Do not exceed the endpoint.
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APPARATUS—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. The apparatus consists essentially of a 500-

mL three-neck, round-bottom boiling flask, a separatory

funnel having a capacity of 100 mL or greater, a gas inlet

tube of sufficient length to permit introduction of the carbon

dioxide within 2.5 cm of the bottom of the boiling flask, a

reflux condenser having a jacket length of 200 mm, and a

delivery tube connecting the upper end of the reflux con-

denser to the bottom of a receiving test tube. Apply a thin

film of stopcock grease to the sealing surfaces of all of the

joints, except the joint between the separatory funnel and the

boiling flask, and clamp the joints to ensure tightness.

PROCEDURE—Add 150 mL of water to the boiling flask.

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100+ 5 mL per minute

through the Apparatus. Start the condenser coolant flow.

Add 10 mL of Hydrogen peroxide solution to a receiving

test tube. After 15 minutes, without interrupting the flow

of carbon dioxide, remove the separatory funnel from the

boiling flask, and transfer 25.0 g of test specimen into the

boiling flask with the aid of 100 mL of water. Apply stop-

cock grease to the outer joint of the separatory funnel, and

replace the separatory funnel in the boiling flask. Close the

stopcock of the separatory funnel, and add 80 mL of 2N

hydrochloric acid to the separatory funnel. Open the stop-

cock of the separatory funnel to permit the hydrochloric acid

solution to flow into the boiling flask, guarding against the

escape of sulfur dioxide into the separatory funnel by clos-

ing the stopcock before the last few mL of hydrochloric acid

drain out. Position the Apparatus in a water bath, and Boil

the mixture for 1 hour. Remove the receiving test tube, and

transfer its contents to a 200-mL wide-necked, conical flask.

Rinse the receiving test tube with a small portion of water,

add the rinsing to the 200-mL conical flask, and mix. Heat

on a water bath for 15 minutes, and allow to cool. Add 0.1

mL of Bromophenol blue indicator solution, and titrate the

contents with 0.1 N sodium hydroxide VS until the color

changes from yellow to violet-blue, with the color change

lasting for at least 20 seconds. Perform a blank determina-

tion, and make any necessary correction (see Titrimetry

h541i). Calculate the content, in mg per g, of sulfur dioxide

in the test specimen taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide; V is the volume, in mL, of titrant consumed; N is the

normality of the titrant; and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.~NF23
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BRIEFING

Wheat Starch, page 1462 of PF 30(4) [July–Aug. 2004]—See
briefing under Corn Starch.

(EMC: J. Lane; PSD: C. Okeke) RTS—41285-1

Add the following:

~Wheat Starch

» Wheat Starch is obtained from the caryopsis of

Triticum aestivum L. (T. vulgare Vill.).

Change to read:

Packaging and storage —Preserve in well-closed con-

tainers. &No storage requirements specified.&2S (NF23)

Change to read:

Identification—

A: Under a microscope, using a mixture of glycerin and

water (1 : 1) as a mounting agent, it presents large and small

granules, and very rarely, intermediate sizes. The large gran-

ules, usually 10 mm to 60 mm in diameter, are discoid or,

more rarely, reniform when seen face-on. The central hilum

and striations are invisible or barely visible and the granules

sometimes show cracks on the edges. Seen in profile, the

granules are elliptical and fusiform and the hilum appears

as a slit along the main axis. The small granules, rounded

or polyhedral, are 2 mm to 10 mm in diameter. Between

crossed nicol prisms, the granules show a distinct black

cross intersecting at the hilum.

B: Suspend 1 g of it in 50 mL of water, boil for 1 mi-

nute, and cool: a thin, cloudy mucilage is formed.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of iodine and potassium iodide TS: a

dark blue color is produced, which disappears on heating.

C: To 1 mL of the mucilage obtained in Identification

test B, add 0.05 mL of Iodine solution: &iodine and potassi-

um iodide TS 2:&1S (NF23) an orange-red to dark blue color is

produced, which disappears on heating.

Iodine solution—Dissolve 12.7 g of iodine and 20 g of po-

tassium iodide in water, and dilute with water to 1000.0 mL.

To 10.0 mL of this solution, add 0.6 g of potassium iodide,

and dilute with water to 100.0 mL. Prepare immediately be-

fore use.&&1S (NF23)

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, the total combined molds

and yeasts count does not exceed 100 cfu per g, and it meets

the requirements of the test for the absence of Escherichia

coli.

pH h791i—Prepare a slurry by weighing 5.0 g of Wheat

Starch, transfer to a suitable nonmetallic container, and

add 25.0 mL of freshly boiled and cooled water. Agitate

continuously at a moderate rate for 1 minute. Stop the agita-

tion, and allow to stand for 15 minutes. Determine the pH to

the nearest 0.1 unit: the pH, determined potentiometrical-

ly, is between 4.5 and 7.0.

Loss on drying h731i—Dry about 1 g, accurately weighed,

at 1308 for 90 minutes: it loses not more than 15.0% of its

weight.

Change to read:

Residue on ignition h281i: not more than 0.6%, deter-

mined on a 1.0-g test specimen. Ignition temperature

600+ 508. &

&1S (NF23)

Total protein: not more than 0.3% of total protein (corre-

sponding to 0.048% of nitrogen [N2], conversion factor:

6.25).
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Procedure—Accurately weigh 6.0 g of test substance con-

taining about 2 mg of nitrogen, transfer to a combustion

flask, and add 4 g of a powdered mixture of 100 g of potas-

sium sulfate, 5 g of cupric sulfate, and 2.5 g of selenium, and

three glass beads. Wash any adhering particles from the

neck into the flask with 5 mL of sulfuric acid, allowing it

to run down the sides of the flask, and mix the contents

by rotation. Close the mouth of the flask loosely (e.g., by

means of a glass bulb with a short stem) to avoid excessive

loss of sulfuric acid. Heat gradually at first, then increase the

temperature until there is vigorous boiling with condensa-

tion of sulfuric acid in the neck of the flask. [NOTE—Precau-

tions should be taken to prevent the upper part of the flask

from becoming overheated.] Continue the heating for 30

minutes, unless otherwise directed. Cool, dissolve the solid

material by cautiously adding to the mixture 25 mL of water,

cool again, and place in a steam distillation apparatus. Add

30 mL of sodium hydroxide solution (42 in 100), and distill

immediately by passing steam through the mixture. Collect

about 40 mL of distillate in 20.0 mL of 0.01N hydrochloric

acid and enough water to cover the tip of the condenser. To-

wards the end of the distillation, lower the receiver so that

the tip of the condenser is above the surface of the acid.

[NOTE—Take precautions to prevent any water on the outer

surface of the condenser from reaching the contents of the

receiver.] Titrate the distillate with 0.01N sodium hydrox-

ide, using methyl purple TS as indicator (n1 mL of 0.01N

sodium hydroxide).

Repeat the test using about 50 mg of glucose in place of

the substance to be examined (n2 mL of 0.01N sodium hy-

droxide).

Content of nitrogen = [0.01401(n2 – n1)] / m,

where m is the amount of test substance weighed, in g.

Limit of iron—Shake 1.5 g of Wheat Starch with 15 mL of

2N hydrochloric acid, and filter. Transfer 10 mL of the fil-

trate to a test tube, add 2 mL of citric acid solution (2 in 10),

0.1 mL of thioglycolic acid, and mix. Add 10N ammonium

hydroxide until the solution is distinctly alkaline to litmus,

dilute with water to 20 mL, and mix (Test Solution). Prepare

a Standard Iron Solution containing the equivalent of 10 mg

of iron per mL as directed under Iron h241i. Immediately

before use, quantitatively dilute an accurately measured vol-

ume of this solution with water to obtain a Diluted Standard

Iron Solution containing the equivalent of 1 mg of iron per

mL. Prepare the Standard Solution by transferring 10 mL of

the Diluted Standard Iron Solution to a test tube and pro-

ceeding in the same manner as directed for the preparation

of the Test Solution, beginning with ‘‘add 2 mL of citric acid

solution (2 in 10).’’ After 5 minutes, any pink color in the

Test Solution is not more intense than that in the Standard

Solution, corresponding to a limit of 10 mg of iron per g.

Limit of oxidizing substances—Transfer 4.0 g to a glass-

stoppered, 125-mL conical flask, and add 50.0 mL of water.

Insert the stopper, and swirl for 5 minutes. Transfer to a

glass-stoppered, 50-mL centrifuge tube, and centrifuge to

clarify. Transfer 30.0 mL of the clear supernatant to a

glass-stoppered, 125-mL conical flask. Add 1 mL of glacial

acetic acid and 0.5 g to 1.0 g of potassium iodide. Insert the

stopper, swirl, and allow to stand for 25 to 30 minutes in the

dark. Add 1 mL of starch TS, and titrate with 0.002N sodi-

um thiosulfate VS to the disappearance of the starch-iodine

color. Perform a blank determination, and make any neces-

sary correction. Each mL of 0.002N sodium thiosulfate is

equivalent to 34 mg of oxidant, calculated as hydrogen per-

oxide. Not more than 1.4 mL of 0.002N sodium thiosulfate

is required (20 mg per g, calculated as H2O2).
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Limit of sulfur dioxide: not more than 50 mg per g.

REAGENTS—

Carbon dioxide—Use carbon dioxide, with a flow regula-

tor that will maintain a flow of 100+ 10 mL per minute.

Bromophenol blue indicator solution—Dissolve 100 mg

of bromophenol blue in 100 mL of dilute alcohol (1 in 5),

and filter if necessary.

Hydrogen peroxide solution—Dilute 30% hydrogen per-

oxide with water to obtain a 3% solution. Just before use,

add 3 drops of Bromophenol blue indicator solution, and

neutralize to a violet-blue endpoint with 0.01N sodium hy-

droxide. Do not exceed the endpoint.

APPARATUS—In this test, the sulfur dioxide is released

from the test specimen in a boiling acid medium and is re-

moved by a stream of carbon dioxide. The separated gas is

collected in a dilute hydrogen peroxide solution where the

sulfur dioxide is oxidized to sulfuric acid and titrated with

standard alkali. The apparatus consists essentially of a 500-

mL three-neck, round-bottom boiling flask, a separatory

funnel having a capacity of 100 mL or greater, a gas inlet

tube of sufficient length to permit introduction of the carbon

dioxide within 2.5 cm of the bottom of the boiling flask, a

reflux condenser having a jacket length of 200 mm, and a

delivery tube connecting the upper end of the reflux con-

denser to the bottom of a receiving test tube. Apply a thin

film of stopcock grease to the sealing surfaces of all of the

joints, except the joint between the separatory funnel and the

boiling flask, and clamp the joints to ensure tightness.

PROCEDURE—Add 150 mL of water to the boiling flask.

Close the stopcock of the separatory funnel, and begin the

flow of carbon dioxide at a rate of 100+ 5 mL per minute

through the Apparatus. Start the condenser coolant flow.

Add 10 mL of Hydrogen peroxide solution to a receiving

test tube. After 15 minutes, without interrupting the flow

of carbon dioxide, remove the separatory funnel from the

boiling flask, and transfer 25.0 g of test specimen into the

boiling flask with the aid of 100 mL of water. Apply stop-

cock grease to the outer joint of the separatory funnel, and

replace the separatory funnel in the boiling flask. Close the

stopcock of the separatory funnel, and add 80 mL of 2N

hydrochloric acid to the separatory funnel. Open the stop-

cock of the separatory funnel to permit the hydrochloric acid

solution to flow into the boiling flask, guarding against the

escape of sulfur dioxide into the separatory funnel by clos-

ing the stopcock before the last few mL of hydrochloric acid

drain out. Position the Apparatus in a water bath, and Boil

the mixture for 1 hour. Remove the receiving test tube, and

transfer its contents to a 200-mL wide-necked, conical flask.

Rinse the receiving test tube with a small portion of water,

add the rinsing to the 200-mL conical flask, and mix. Heat

on a water bath for 15 minutes, and allow to cool. Add 0.1

mL of Bromophenol blue indicator solution, and titrate the

contents with 0.1 N sodium hydroxide VS until the color

changes from yellow to violet-blue, with the color change

lasting for at least 20 seconds. Perform a blank determina-

tion, and make any necessary correction (see Titrimetry

h541i). Calculate the content, in mg per g, of sulfur dioxide

in the test specimen taken by the formula:

1000(32.03)VN/W,

in which 32.03 is the milliequivalent weight of sulfur diox-

ide; V is the volume, in mL, of titrant consumed; N is the

normality of the titrant; and W is the weight, in g, of test

specimen taken.

Organic volatile impurities, Method IV h467i: meets the

requirements.~NF23
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PHARMACOPEIAL PREVIEWS

This section contains potential revisions not yet targeted for official adoption. These may include drafts for new monographs

or chapters; drafts for standards that would require new or unusual technology; drafts for which more data are required; or

changes that would affect numerous monographs, thus having a broad impact on individual products. Readers should review

the drafts in this section and provide comments to the appropriate staff liaison whose name is cited in the Briefing (use the

Staff Directory to find the contact information).

Briefings Each Preview is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for

the revision. Other relevant information. (For example, if a chromatographic method is being used, column

specifications and retention times for compounds of interest.) Finally, the Committee designation (see How

To Use PF), the name of the scientific staff liaison who handled this item, and the USP tracking correspon-

dence number, as shown in the example below:

(PA5: K. Russo) RTS—55678-1

Symbols No symbols are used in this section, as Previews are not yet targeted for official adoption.
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STIMULI TO THE
REVISION PROCESS

This section may contain the following:
� reports or statements of authoritative committees
� original research reports
� evaluations of new and existing pharmacopeial methods
� commentaries
� articles relevant to compendial issues

These items are published to stimulate discussion and continual review of Pharmacopeial standards. Generally, if an Expert

Committee publishes an article on which they are specifically seeking comment, this will be clearly stated in the article.

Readers may submit comments on issues raised in this section, but comment is not as critical as that for the In-Process

Revision and Pharmacopeial Previews sections. Readers interested in submitting comments should see Instructions to

Authors.
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Instructions to Authors

Contributions in the form of original research reports, evaluations of new and existing compendial methods, and other

commentaries and articles relevant to drug standards or to USP–NF revision will be considered for publication in the Phar-

macopeial Forum under the section Stimuli to the Revision Process. Manuscripts are received with the explicit understanding

that they have not been published previously and that they are not simultaneously under consideration by any other publica-

tion.

All manuscripts are subject to review by USP headquarters staff, Committee members, or qualified outside referees, and if

accepted for publication will be subject to editing by USP staff. Accepted manuscripts become the property of the USP

Convention, Inc., (USPC) and may not be published elsewhere without written permission from the USPC. Authors are also

responsible for obtaining permission for reprinting any illustrations that have been published elsewhere.

Abstract—Include an abstract of not more than 250 words stating the purpose and the results or conclusions of the article.

References—Consult a current copy of the Pharmacopeial Forum and the ACS Style Guide for assistance with reference

style.

Copyright—Copyright transfer documents will be sent to authors after manuscripts have been accepted for publication.

Contact Person—When submitting a manuscript, designate one author of the article as correspondent and include that

author’s full address, telephone number, fax number, and e-mail address.

Submission Instructions—Manuscripts must be submitted both as an electronic file and as a printed copy of the electronic

file. Submit the text in Microsoft1 Word or another current word-processing application. The preferred format for graphics

submitted electronically is tagged image file format (TIFF). Graphics that cannot be submitted electronically must be camera-

ready, of easily reproducible quality and size, and clearly labeled. Photocopies are not acceptable. Manuscripts submitted for

publication should be addressed to:

Pharmacopeial Forum

Executive Secretariat, USP

12601 Twinbrook Pkwy.

Rockville, MD 20852
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Changes to USP General Chapter Heavy Metals h231i
John T. Geary*

ABSTRACT USP General Chapter Heavy Metals h231i has been the subject of discussion within the industry for several
years, and its deficiencies were discussed during a USP Open Conference that was convened in June, 2003 in Philadelphia,
PA. This Stimuli article reviews a few of the problems with USP h231i and outlines the changes USP is considering for a
future proposal.

USP General Chapter Heavy Metals h231i has been the
subject of discussion within the industry for several years.
Deficiencies of the method were recently the topic of the
USP Open Conference on Analytical Methods and General
USP Topics that was held in June 2003 in Philadelphia. The
Basel Working Group on the Determination of Metal Traces
presented a thorough discussion of the problems encoun-
tered using h231i for heavy metals screening. To summarize
their paper, ‘‘USP h231i was never intended to be a univer-
sal test for heavy metals as it is currently applied.’’

Methods I, II, and III suffer to some degree from the lack
of specificity using colorimetric detection. Not all heavy
metals are detected by the procedure. The method is capable
only of detecting metals precipitated by sulfide and those
that produce a black or brown precipitate. The use of a
600 8C ignition temperature causes loss of analyte, espe-
cially mercury, and has been confirmed as a cause of false
negative results.

USP is proposing the following changes to Heavy Metals
h231i: The Method II preparation using high-temperature
ignition will be withdrawn. Methods I and III will be con-
tinued. Colorimetric detection for these preparations will be
continued, but an alternative method of detection, Induc-
tively Coupled Plasma/Atomic Emission Spectroscopy
(ICP/AES), will be approved for bothMethod I and Method
III, which will permit the user to choose either method of
detection. USP intends to seek additional alternatives to col-
orimetric detection, such as x-ray fluorescence, atomic ab-
sorption, and electroanalytical methods. These alternatives
will be proposed when sufficient data are available to attest
to their effectiveness.

* Correspondence should be addressed to John T. Geary at 5816 Buxton
Drive, Chester, VA 23831-1507; e-mail gearyjt@aol.com.
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Development of a New Official Compendium, Separate from USP–NF, for
Articles Not Legally Marketed in the U.S.*

Council of Experts Executive Committee,{ Ad Hoc Council of Experts Committee,z and USP Staffx

ABSTRACT At a July 2003 meeting, the Council of Experts Executive Committee voted to include monographs in the
United States Pharmacopeia and National Formulary for articles that are not legally marketed in the United States but are
available in international commerce. Subsequently, the USP Board of Trustees formed a Task Force to monitor progression of
this decision and related activities. The Board Task Force requested that USP develop a Stimuli article to solicit input related
to how the decision of the Council of Experts Executive Committee might be implemented. This article (1) proposes that the
clearest and most definitive way to effect the Council of Experts decision would be a separate official compendium, (2)
provides additional information, and (3) requests comments.

INTRODUCTION

Delegates representing regional medical societies from
four regions of the country met in Washington, DC, in Jan-
uary 1820 to determine the contents of the first Pharmaco-
poeia of the United States of America (USP), which
presented the best medicines, named them, and provided re-
cipes for their preparation by practitioners of the day. Over
time, with the rise in modern pharmaceutical manufacturing,
the task of making a drug has shifted from practitioners to
pharmaceutical manufacturers. A residuum of the original
approach remains with practitioners who compound a med-
icine, using at times a USP preparation monograph pursuant
to a physician’s prescription. Today, only a relatively small
fraction of prescriptions in the United States are
compounded.

USP was incorporated in 1900 as the United States Phar-
macopoeial Convention under federal law relating to the
District of Columbia. It is now classified as a 501(c)(3) non-
profit scientific corporation working in the public interest.
Convention delegates meet at 5-year intervals to elect the
officers of the Convention, the Board of Trustees, and the
Council of Experts, and to consider resolutions. With staff
support, the Council of Experts creates content for two com-
pendia, the original USP and, following its purchase in
1975, the National Formulary (NF). USP and NF are sepa-
rate compendia but are published annually in a combined
text with two Supplements. The USP is published as a con-
tinuing revision of the 1820 text, but each new NF is a new
edition. The current USP 27–NF 22 became official on Jan-

uary 1, 2004, and contains monographs for prescription and
over-the-counter drugs, biologics, and allied therapeutic
products (including some devices). In the current revision
ofUSP, a separate section is devoted to dietary supplements.
Excipient monographs appear in NF.With some exceptions,
all articles in USP–NF are legally marketed in the U.S. An
example of such an exception is a dosage form containing
four drugs to treat tuberculosis. Also, USP–NF contains in-
gredient and product monographs for many articles that
have not undergone a regulatory approval in the U.S. These
include drug products marketed in the U.S. prior to 1938,
drug products marketed in the U.S. after 1938 without a reg-
ulatory filing, compounded preparations, dietary supple-
ments, several positron emission tomography products,
and some medical devices. Drug substances and excipients
are reviewed but not formally approved as part of a regula-
tory filing for a dosage form in the U.S.

USP and NF are unusual among compendia of the world
because they are published independently from government.
As an organization, USP depends for its success on many
factors but certainly on its ability to evolve with the times.
This Stimuli article postulates the need for a new compen-
dium, separate from USP–NF, to account for an increasing
need for public monographs that serve a broad range of con-
stituencies. This need is similar to, if not identical with, mo-
tivations that called delegates to the 1820 Convention.

USP, FDA, AND THE U.S. MARKET

USP publishes USP–NF independently of statute under
the authority of its charter and its Constitution and Bylaws.
The original mandatory character ofUSP, to the extent that it
existed at all, devolved from practitioners who declared it to
be their ‘‘official compendium’’ and agreed to abide by its
standards. Over time, the two compendia have been adopted
and made enforceable by various bodies, including both
U.S. federal and state governments. Standards in USP–NF
also may be adopted by regulatory bodies and other parties

* The article does not reflect individual opinions.
{

Current membership: Darrell Abernethy, M.D., Ph.D.; Judy Boehlert,
Ph.D.; Edward Cohen, Ph.D.; James DeMuth, Ph.D; Marilyn Fredrickson,
M.D.; Thomas Foster, Pharm.D.; Sally Seaver, Ph.D.; Alexander Shepherd,
M.D., Ph.D.; Paul Schiff, Jr., Ph.D.; Salomon Stavchansky, Ph.D.; Timothy
Wozniak, Ph.D.; and Roger Williams, M.D.
z Judy Boehlert, Ph.D.; Edward Cohen, Ph.D.; Ashok V. Katdare, Ph.D.;
Sharon Northup, Ph.D.; Lynn Yeoman, Ph.D.; Timothy Wozniak, Ph.D.
x John Fowler; Eric Sheinin, Ph.D.; Joseph Valentino, J.D.
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throughout the world when a local standard does not exist or
requires modification. The U.S. Federal Food, Drug, and
Cosmetic Act (FDCA), created in 1938, specifies what as-
pects of the USP FDA shall enforce. It does not empower or
limit what USP can publish.

Various terms and words—at times confusing and subject
to misinterpretation—are used to describe the character of
USP–NF and the relationship of the two texts to the FDCA.
USP uses the term official to describe the two compendia.
For example, after the content of the USP is adopted by
the Council of Experts, the USP Board of Trustees desig-
nates the date when the text becomes official. Use of the
term in this context indicates that a standard emanating from
the Council of Experts is authorized by the Board to be ef-
fective at a specified date. In Section 201(j) the FDCA des-
igna tes the USP, t he NF, and the Homeopath ic
Pharmacopeia and their supplements as official compendia
of the U.S. This designation in itself confers no enforcement
authority. It is instead a drafting mechanism for making
standards that appear in a supplement enforceable without
having to adopt new regulations or legislation. Because
monograph requirements are factual determinations made
by USP’s Council of Experts, USP functions as a fact-find-
ing body, with conclusions based on these facts reflected in
the decisions of the Council of Experts. Facts can change,
but the law remains constant. That helps explain why
changes appearing in USP–NF and its Supplements are en-
forceable without subsequent adoption by a legislature or
agency. USP’s continuous revision facilitates rapid updating
to allow for advances in science and technology. These up-
dates focus on new analytical procedures and acceptance
criteria that generally improve over time. In contrast, anti-
biotic drug monographs, previously provided in the Code
of Federal Regulations, were cumbersome to finalize and
update and were eliminated in the 1997 Food and Drug Ad-
ministration Modernization Act with deletion of Section
507.1

Other sections of the law indicate to FDAwhat aspects to
enforce, e.g., Section 501(b). This section provides that an
article that is a drug recognized in USP or NF shall be
deemed to be adulterated unless it complies with the stan-
dards of strength, quality, and purity contained therein. Non-
compliance of a product with compendial requirements is to
be determined in accordance with procedures defined in a
monograph. USP can publish only information or facts upon
which laws can operate. It has no enforcement authority, nor
can it make legal requirements unilaterally.

Recognizing that certain aspects of the monograph are en-
forceable by FDA, USP has sought to clarify what parts of
the two compendia are informational only. For example,
USP has placed a chevron (») at the beginning of the Defi-
nition section in the monograph to separate informational
items from enforceable items. The material above the chev-
ron (e.g., the chemical structure and chemical formula) is
informational and not enforceable. A similar approach has

been taken for General Chapters. Many General Chapters
numbered below 1000 contain techniques or procedures,
sometimes with acceptance criteria, that are referenced in
a monograph as a means of conserving text space. USP
has declared Chapters numbered above 1000 to be informa-
tional. To clarify this point, the following is stated in the
General Notices section of the Second Supplement to USP
27–NF 22:

Articles recognized in this compendia must comply
with the official standards and tests and assays in the
General Notices, relevant monographs, and General
Chapters numbered below 1000.

General Chapters numbered above 1000 are considered to
be interpretative of a subject. They contain no requirements
unless specifically referenced in the monograph or else-
where in the Pharmacopeia. As with any other parts of
USP–NF, other parties may recognize and incorporate these
General Chapters above 1000 no matter what their subjects
and make them enforceable. This is outside of USP’s
control.2

USP strives at all times to create the most complete, rele-
vant, science-based standards for therapeutic articles and is
under the direction of its Board of Trustees to do so. These
standards arise from well-established processes that allow
the standards to be authoritative, credible, and unbiased. Be-
cause the Council of Experts is an elected body and reaches
its conclusions through majority-based balloting, it is not
consensus based. Its character and the standards it creates
are in and of themselves voluntary. They become mandatory
and thus enforceable by action of other parties.

In the years of their existence, USP and FDA, together
with pharmaceutical manufacturers and compounding pro-
fessionals, have strived to work harmoniously in various
ways that, in the aggregate, have resulted in a broad array
of articles, both ingredients and preparations, that are among
the best in the world. To the extent allowed by law, FDA
representatives are welcomed in USP conclaves, either as
representatives of the Agency or as members of the Expert
Committees of the Council of Experts. FDA is constrained
in working with USP to the extent that it is constrained in
working with any non-U.S. government organization. How-
ever, unlike participation in voluntary consensus bodies,
which is governed by the National Technology Transfer
Act of 1995, FDA is specifically authorized to cooperate
in the revision of USP pursuant to Circular OMB A-119
and 21 USC 377. This law was added by the Labor-Federal
Security Appropriations Act of 1944 because USP standards
are not considered voluntary but rather enforceable under
the FDCA. Certain information available to FDA in regula-
tory filings may not be shared with USP, either because of
laws protecting trade secret information or because of con-
straints on resources needed to fulfill provisions of the Free-
dom of Information Act.

1 FDA’s regulations in 21 CFR 314.70 diminish this approach to some ex-
tent by requiring manufacturers to supplement their applications when USP
deletes a test or relaxes a standard.

2 The numerical division of General Chapters is somewhat artificial: Some
below 1000 have little bearing or impact, and some that are above 1000, if
they are referenced in a monograph or adopted in legislation, can be en-
forceable.
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FDA may not change a USP standard, but it can publish
alternative methodology in a regulation if it believes that
USP methodology is deficient. FDA has never resorted to
this because of the cooperative relationship between the
two bodies. If USP’s analytical procedures are not suitable
for a particular substance or product, a firm may submit al-
ternative methodology to USP for incorporation in the rele-
vant monograph. A firm may claim an article is not ‘‘USP’’
or ‘‘NF’’ if it differs from the standards of strength, quality,
or purity established for the article in USP and if the differ-
ence is stated on the product’s label.

Both FDA and USP have executed different roles and re-
sponsibilities over the years. For example, taking advantage
of the USP selection process to determine the ‘‘best drugs,’’
the U.S. Government, turning to USP rather than FDAwith
passage of Medicare legislation in the 1960s, recognized ar-
ticles included or approved for inclusion in the USP as a ba-
sis for certain types of reimbursement.3 More recently, the
expansion of FDA’s responsibilities—and perhaps in par-
ticular passage of the 1984 Drug Price Competition and
Patent Term Restoration Act—has had a significant impact
on USP.

Although the details of this impact are broad and certainly
extend beyond USP, they relate, insofar as USP is con-
cerned, to reduced incentives for manufacturers to volun-
tarily provide the information needed to support a public
monograph, either because of the intensely competitive en-
vironment created by the 1984 law or because of a desire to
avoid a dual review—an increasingly stringent one at FDA
to achieve the private standard and, at times, a more pro-
tracted one with USP to achieve the public standard. In ad-
dition, with better control of an article’s quality, the public
monograph necessarily has moved beyond a ‘‘one size fits
all’’ approach to a more accommodating one that accounts
for different routes of synthesis and different dosage form
performance characteristics. This results in what USP now
terms the flexible monograph. Various aspects of a mono-
graph are covered in a Guideline designed to assist sponsors
in submitting Requests for Revision in support of a new
monograph or a monograph revision (http://www.usp.org/
standards/revisionguideline/index.html). Further details
about the complex relationship between FDA and USP are
presented in an Appendix to this article.

STATUS OF MONOGRAPHS

New Monographs and Missing Monographs

Each year, FDA approves many new drugs, including
biologics, with release in the market requiring conformance
to private and/or public standards. Over time, the private
standard may become public through USP processes. De-
spite the challenges and barriers discussed in the previous

section, USP continues to believe strongly in the value of
public monographs for these articles and, when needed, as-
sociated official USP Reference Standards to support first-
party (manufacturer, compounding professional), second-
party (purchaser, distributor), and third-party (independent
body) testing. In a world where counterfeit and substandard
drugs are on the rise and control over market zones is either
declining or nonexistent and where health professionals no
longer have ‘‘hands-on’’ control over the quality of the med-
ications they use, the value of a public science-based mono-
graph appears as strong as, if not stronger than, the value
perhaps perceived by the 1820 Convention delegates. The
value may be even greater for therapeutic articles marketed
outside the U.S., where regulatory control is diminished, a
pharmacopeia may not be present, and the possibility of
counterfeit and/or substandard drugs is more likely. In re-
cognition of this value, delegates to the 1995 Quinquennial
Meeting passed the following resolution:

USP is encouraged to determine the feasibility and ad-
visability of providing upon request, authoritative stan-
dards for pharmaceuticals and related products, and
health care technologies utilized by other countries that
rely upon USP–NF, where no national standard cur-
rently exists.

USP has always supported the activities of the World
Health Organization (WHO) in creation of the International
Pharmacopeia. To assist WHO, USP finalized a four-drug
combination dosage form monograph for the treatment of
tuberculosis. This monograph can assist manufacturers
and public health authorities throughout the world in ensur-
ing the availability of a good-quality fixed-combination
dosage form to assist practitioners in treating patients with
this dread disease. Note that this monograph now is part of
official text in USP–NF, but it has no implications for FDA
or manufacturers marketing in the U.S., given that an article
conforming to this monograph is not legally marketed in the
U.S. Should such an article become available through
FDA’s new drug application process, the monograph might
have to be adjusted based on the FDA regulatory review.

Missing Monographs

In 1980, the USP Convention voted to change the scope
of USP so that by 1990 it would include monographs for all
drug entities (drug substances) and, to the extent possible,
drug products marketed in the U.S. Because USP usually
relies on voluntary donations of both information and refer-
ence standard candidate material to support USP–NF con-
tent and associated official USP Reference Standards, the
two compendia over time—predominantly for the reasons
discussed previously in this article—have failed, increas-
ingly, to meet this goal. For example, USP is missing 323
non-complex drug substance monographs and approxi-
mately twice that number of dosage form monographs.
Taken together, the total number of monographs missing
from USP–NF is about a third; i.e., 2000 monographs of a
potential cohort of about 6000 are not available to the pub-
lic. The challenge is particularly acute for complex ingredi-

3 Medicare authorizes payment for drugs and biologicals that cannot be
self-administered and are furnished by a provider in the provider’s office.
Drugs and biologicals are defined as those included or approved for inclu-
sion in USP–NF, the U.S. Homeopathic Pharmacopeia, or in New Drugs or
Accepted Dental Remedies, or those approved by the hospital’s pharmacy
and drug therapeutics committee.
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ents and dosage forms, in which cases creation of a public
monograph is generally not deemed in the interest of some
manufacturers.

Monograph Updating

USP has requested the involved Council of Experts Ex-
pert Committees to review currently available monographs
to determine how many contain outdated procedures. Re-
ports received to date emphasize the need to modernize
some test procedures and to include impurity tests in the
monographs. New International Conference on Harmoniza-
tion approaches to the USP tests, particularly the Impurity
test, suggest that a drug substance monograph may need
to have different Impurity test procedures to account for im-
purities arising from different routes of synthesis. For these
reasons, many monographs need updating to better control
ingredient and dosage form impurities. Again, the rationale
for sponsors to submit these requests for revision is fre-
quently lacking, given the resources needed to update a
monograph and the lack of incentive to do so. This is a chal-
lenge also shared by FDA in maintaining private standards
in an application.4

A NEWAPPROACH

For the various reasons delineated in this article, USP be-
lieves a new approach is needed not only to avoid an in-
creasingly deficient monograph cohort in USP–NF but
also for USP to better serve the international community.
The approach will entail a search for sponsors of articles
not legally marketed in the U.S.—i.e., sponsors who are
willing to submit Requests for Revision for new mono-
graphs, with an increased emphasis on using USP’s stan-
dards-setting and laboratory capabilities to create the
information needed to support a monograph.5 The overall
approach was solidified by a formal decision of the Council
of Experts in July 2003 to create monographs for articles not
legally marketed in the U.S.6 This formal decision is ex-
tremely important, but it is also important to note that
USP had already taken similar decisions in the past, includ-
ing, as noted, the four-drug dosage form monograph to treat
tuberculosis. In addition, the Preface to earlier editions of
NF indicated an intent to allow excipient monographs that
were not part of FDA-approved dosage forms.

Working with the Council of Experts Executive Commit-
tee, USP has considered several ways to indicate the status
of a monograph for an article not legally marketed in the
U.S. Despite the overall complexity of the issue, the presen-

tation allows only a few possibilities. These include placing
such monographs in (1) a separate section of Pharmaco-
peial Forum, (2) USP–NF with distinguishing marks, (3)
USP–NF in a separate section, and (4) a separate compen-
dium. Although the authors welcome comments on all pos-
sibilities, we believe that the most useful and clearest way
would be to create a separate compendium. This would be
an official compendium of USP but would not be an official
compendium of the U.S. under the FDCA. The few mono-
graphs for articles not legally marketed in the U.S. that are
currently in USP–NF would be transferred to the new com-
pendium, as perhaps would General Chapters and other use-
ful information.

JUSTIFICATION

The new approach is justified by the support it provides,
for both non-U.S. and U.S. constituencies. Non-U.S. consti-
tuencies who may benefit from a separate USP compendium
include international public health officials, manufacturers
marketing good-quality, safe and effective drugs, and the
public at large.

� Public health officials throughout the world are ex-
pected to benefit from the proposed approach. The
preface to the third edition of the International Phar-
macopeia emphasizes the availability of monographs
primarily for ingredients and dosage forms on the list
of essential drugs, as determined by the WHO Expert
Committee on the Selection of Essential Drugs. This
list comprises 325 drug substances and 260 dosage
forms, which leaves many hundreds of ingredients
and dosage forms without modern monographs and as-
sociated reference standards. The proposed approach
would allow USP thus to assist WHO in several ways.
First, USP could aid WHO in providing monographs/
reference standards for medicines on the essential drug
list. Second, USP would assist WHO in providing
monographs/reference standards for articles moving
in international commerce but not included in the es-
sential drug list. In a separate compendium, USP might
also follow WHO’s lead in providing classical proce-
dures (less demanding tests), as well as basic and
screening tests, to help reduce the circulation of coun-
terfeit and substandard drugs.

� For international regulatory agencies, the availability of
modern ingredient and dosage form monographs in a
separate USP compendium should facilitate review pro-
cesses, given that validated analytical procedures and
associated official USP Reference Standards would be
available. The approach thus could alleviate constraints
on regulatory resources, which in some locales is se-
vere. The approach also would be useful to other gov-
ernment and nongovernment groups, including
customs inspectors and international relief groups
wishing to purchase good-quality drugs. Many of these
groups engage in testing as a means of ensuring the
quality of therapeutic articles. At this time, absence of

4 The general topic was addressed at a satellite symposium during the 2003
annual meeting of the American Association of Pharmaceutical Scientists in
Salt Lake City.
5 Articles include excipients, drug substances, and dosage forms/products.
6 The general approach was presented to the Council of Experts Executive
Committee in December 2002. In response, the Executive Committee
formed an ad hoc committee to consider the issue. The ad hoc committee
met on two occasions, endorsed the general approach, and presented their
conclusions to the Executive Committee in the July 2003 meeting. The ad
hoc committee is listed in the authorship of this article.
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a monograph in any of the world’s major pharmaco-
peias, including USP–NF, means that such testing is
either impeded or not possible. Although a separate
compendium is proposed, USP intends to use Pharma-
copeial Forum as a means of eliciting public comment
on draft monographs for the separate compendium.
Public comments would be encouraged from non-
U.S. constituencies who might rely on tests, proce-
dures, and acceptance criteria in a separate compen-
dium.

� For manufacturers wishing to move ingredients and
dosage forms in international commerce, the availabil-
ity of modern ingredient and dosage form monographs
in a separate USP compendium, coupled with the avail-
ability of official USP Reference Standards, will assist
in applying the best, most appropriate procedures in
support of work with regulatory agencies, international
funding agencies, other manufacturers, and in country
constituencies, including practitioners and patients.

U.S. constituencies who may benefit from the new ap-
proach include FDA, some manufacturers marketing or in-
tended to market products in the U.S., and the U.S. public at
large.
� For FDA, the value of the approach lies in the availabil-

ity of validated analytical monograph procedures and
associated official USP Reference Standards for articles
moving in international commerce but not available on
the U.S. market. Many of the articles in international
commerce may have the same names and otherwise
be similar to articles legally marketed in the U.S., with
differences revealed perhaps only in certain testing,
e.g., the USP Impurities test or the Performance test
(dissolution, disintegration). If USP is able to publish
monographs for these articles and make available offi-
cial USP Reference Standards, FDAwould have access
to procedures/standards that would allow border con-
trol and detection of counterfeit and substandard med-
icines. The approach would facilitate efforts to keep
such articles out of U.S. commerce rather than allowing
safe harbors for articles legally marketed in the U.S. In
addition, the proposed monographs/reference standards
for international products and substances might be use-
ful for legally marketed U.S. articles, given that many
of the international monograph procedures would still
be applicable for consideration as alternative methods
for FDA-approved products. For example, if there were
a question about strength, the official USP Reference
Standard material might be used to test the U.S.
product, even though the monograph was for an article
not legally marketed in the U.S. Of course, due consid-
eration would have to be given to the suitability of the
method for this purpose. As a further advantage, it is
also possible that the proposed approach would gener-

ate updates to USP monographs and private standards in
FDA application files—a goal that FDA itself has cham-
pioned. USP emphasizes, however, that the proposed
approach is not intended to influence any product leg-
ally marketed in the U.S. Control of this market is en-
tirely the responsibility of the U.S. government working
through FDA and not that of USP.

� For U.S. manufacturers, the value of the proposed ap-
proach would be the ability to view modern specifica-
tions in ingredient and dosage form monographs, even
though the article might not be legally marketed in the
U.S. USP occasionally hears that manufacturers would
like confirmed analytical procedures to test competing
products. The proposed approach would fulfill that
need. In addition, for U.S. generic manufacturers, the
proposed approach offers the possibility of placing,
with Council of Experts approval, ingredient and
dosage form monographs in the separate compendium
pending an FDA regulatory decision. With conclusion
of a positive Agency decision and provision of regula-
tory judgments about acceptance criteria for impurities,
dissolution, and other procedures, the monographs
could move to USP–NF. At present, a manufacturer is
sometimes caught between FDA, which may wish to
have final monographs in USP–NF for articles pending
Agency approval, and USP, which states that it cannot
conclude such a monograph pending receipt of final
Agency decisions for acceptance criteria. [NOTE—

USP’s Council of Experts considered the possibility
of keeping monographs for articles in Pharmacopeial
Forum (PF) pending an FDA decision. With FDA ap-
proval and availability of needed regulatory judgments,
the monographs could move to USP–NF. This ap-
proach, however, would detract from the finality of
the monographs in that USP does not regard PF to be
an official compendium.]

� The U.S. public at large would benefit through in-
creased assurance of good-quality products moving in
U.S. commerce, avoidance of delays in regulatory ap-
provals, and improved border control. Specifically, a
separate compendium would indicate articles (and pro-
vide test procedures for them) that should not be in U.S.
commerce. Legislative changes are under consideration
to expand importation of ingredients and products.
Should the approach be finalized, a separate compen-
dium with public ingredient and dosage monographs
would allow testing of possibly counterfeit or substan-
dard imported drugs with modern analytical proce-
dures, using associated official USP Reference
Standards, subject to the conclusions of the USP Coun-
cil of Experts.
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SPECIAL CONSIDERATIONS

A modern pharmacopeial monograph usually incorpo-
rates both regulatory and compendial decisions. For exam-
ple, USP’s Council of Experts now reviews extensive
information in a Request for Revision that allows validated
analytical procedures to appear in a monograph. It does not,
as a rule, review isolation, characterization, and qualifica-
tion data that support acceptance criteria (limits) for impu-
rities. Similarly, USP does not usually review bioavailability
and bioequivalence data to justify acceptance criteria used
in a USP Performance test, such as dissolution or disintegra-
tion, for a dosage form. In addition, USP does not engage in
extensive testing of candidate ingredient or dosage form ma-
terial with a proposed monograph to ensure that the com-
pendial procedures are adequate. These are left to
manufacturers and FDA.7 To allow the new approach,
USP might rely on information such as certain regulatory
acceptance criteria, providing they were based on review
by selected regulatory authorities,8 or USP could develop
the necessary information itself. The new approach will re-
quire careful consideration of the information needed to
support a monograph for articles not legally marketed in
the U.S., coupled with an understanding of the resources
needed to obtain this information.

CONCLUSION

The international market for manufactured pharmaceuti-
cals is changing at a rapid pace, leading to a global environ-
ment that is at least as challenging as that confronting
Convention delegates in 1820. Like early practitioners in
the U.S., modern practitioners in many parts of the world
beyond the U.S. may confront a bewildering array of poorly
named therapeutic ingredients and products with uncertain
safety, efficacy, and quality. Yet unlike 1820, the possibility
of uniform, good-quality, safe, and effective therapeutic
agents today offers health care opportunities that could
not be imagined by the practitioners who formed the early
pharmacopeia. This Stimuli article is presented to further
discuss how USP could—and perhaps should—evolve in
the coming years to serve public health both nationally
and internationally. The specific suggestion is to create a
separate official USP compendium, clearly distinguished
from USP, to support international needs and, as feasible,
national interests as well. The approach offered has broad
and complex underpinnings. At no point in the approach
is it intended that the national relationship with FDA and
manufacturers of articles legally marketed in the U.S. be al-

tered. Instead, the approach is designed to facilitate the
availability of useful public analytical information to all
constituencies of USP throughout the world. In an era of
counterfeit drugs, substandard drugs, drugs with unclear
names and quality, drugs with uncertain safety and efficacy,
in an era when infectious diseases such as HIV, malaria, and
tuberculosis threaten public health advances, in an era when
therapeutic agents offer hope and promise to all the world’s
people, and in a world where therapeutic products move
across national borders with increasing speed, there are
overarching justifications for a separate compendium. We
welcome comments.

APPENDIX

Drugs

The FD&C Act defines drugs as ‘‘articles intended for use
in the diagnosis, cure, mitigation, treatment, or prevention
of disease in man or other animals’’ and ‘‘articles (other than
food) intended to affect the structure or any function of the
body of humans or other animals.’’ USP’s goal is to have
substance and preparation (product) monographs for all
FDA-approved drugs. USP also develops monographs for
therapeutic products not approved by FDA, e.g., pre-1938
drugs and compounded preparations. The complex set of
procedures that result in validation of private regulatory
methods submitted in NDAs, ANDAs, NADAs, and
ANADAs and the subsequent transition to a public official
procedure in USP, coupled with availability of a verified ref-
erence standard material, have been described elsewhere.
Although submission of information needed to develop a
monograph by the Council of Experts is voluntary, compli-
ance of an article bearing a USP name, with a USP–NF
monograph, if available, is not.

Names for drug substances are established through the ef-
forts of the United States Adopted Names (USAN) Council.
USP participates in this activity together with the American
Pharmacists Association, the American Medical Associa-
tion, and the Food and Drug Administration. Drug product
names can be established by FDA but more often are devel-
oped cooperatively with USP in activities of the Council of
Experts Nomenclature and Labeling Expert Committee.
Oversight of brand names is the responsibility of FDA,
working with applicants.

Biologics

Originating in 1938, the FDCA includes provisions of the
Public Health Service Act (PHSA) and many subsequent
amendments, e.g., the provisions of the Dietary Supplement
Health and Education Act (DSHEA). As defined in the
PHSA, biological products are any virus, therapeutic serum,
toxin, antitoxin, vaccine, blood, blood component or deriva-
tives, allergenic product, analogous product, arsphenamine
or its derivatives, or any trivalent arsenic compound appli-
cable to the prevention, treatment, or cure of diseases or in-
juries in humans. Through Intercenter agreements, many

7 T. Layloff et al., The FDA Regulatory Methods Validation Program and
New and Abbreviated New Drug Applications, Pharm. Technol., 24(1)
2000, 30–42.
8 Under Section 802 of the U.S. Food, Drug, & Cosmetic Act, manufac-
turers are allowed to export drugs not approved in the U.S. to certain coun-
tries as long as the drugs are appropriately labeled and in compliance with
that country’s laws. These countries include Australia, Canada, Israel, Ja-
pan, New Zealand, Switzerland, Norway, South Africa, and European Un-
ion countries. USP could rely on decisions by these authorities to set certain
acceptance criteria.
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macromolecules and mixtures manufactured through re-
combinant technology are regulated in CBER, except for
hormone biologics, which are generally regulated in CDER.
CDER also regulates small molecules manufactured
through recombinant technology. Therefore, biologics regu-
lated by CDER under NDAs are subject to the compendial
standard requirements under the FDCA regarding adultera-
tion and misbranding. Biologic products regulated under the
PHSA are required to bear ‘‘proper’’ names, not ‘‘estab-
lished’’ names like drugs. Provisions of the FDCA apply
to biological products regulated under the PHSA—except
that, if licensed, a biologic product does not need an ap-
proved application under Section 505 of the FDCA. For this
reason, biological drug products approved under the PHSA
should comply with the adulteration and misbranding provi-
sions of the FDCA in Section 501(b) and 502(g) and, thus,
should conform to official monographs if available.

Medical Devices

Section 201(h) of the FDCA defines a device as an article/
instrument, apparatus, or component recognized in USP–
NF. Section 502(e) defines the established name of a device
in the absence of an FDA designation of the official name as
the official title in an official compendium. Despite these
statutory provisions, there is no comparable recognition of
USP’s standard-setting authority and ability to define the
medical device as exists for other FDA-regulated therapeu-
tic products. Under the Food and Drug Administration
Modernization Act, CDRH recognizes national and interna-
tional consensus standards, including some USP tests and
assays for medical devices.

Dietary Supplements

As with drugs and biologics, the FD&C Act names USP,
NF, and the Homeopathic Pharmacopeia as official com-
pend ia fo r d ie ta ry supp lements . Under sec t ion
403(s)(2)(D), a dietary supplement may be deemed mis-
branded if it is covered by the specification in an official
compendium, is represented as conforming to its specifica-
tion, and fails to conform. Therefore, unlike articles classi-
fied as drugs, the dietary supplement must assert
conformance to the USP–NF monograph in order for the
compendial standards to apply. Compliance with a USP–
NFmonograph is thus voluntary on the part of a dietary sup-
plement manufacturer. In contrast, a drug approved under
the FDCA must conform to an ‘‘official compendium’’ if
compendial standards exist, unless it declares nonconfor-
mance.

Compounded Preparations

Preparation monographs may also provide information or
standards applicable in compounding. Compounding means
the preparation, mixing, assembling, packaging, or labeling
of a drug or device or other article as the result of a practi-
tioner’s order or in anticipation of such an order based on
routine regularly observed prescribing patterns. FDAMA
defines the difference between pharmaceutical manufactur-
ing and compounding. Statements in USP–NF for com-
pounded preparations may be enforced both at the federal
and state levels.
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Microbial Identification in the Pharmaceutical Industry

Scott V.W. Sutton, Ph.D., and Anthony M. Cundell, Ph.D., USP Expert Committee on Analytical Microbiology*

ABSTRACT A review of the microbial identification methods that are available to support compendial testing was
undertaken to determine the state of the art within the pharmaceutical industry and to stimulate the USP revision process.
Emphasis was given to the preliminary screening of microbial isolates for cellular morphology, staining, and diagnostic
biochemical reactions to either characterize the microorganisms or support decisions for using different microbial
identification schema and the rapid microbial identification methods that are available. The relative advantages of
phenotypic and genotypic microbial identification methods are discussed. Due to the complexity of the topic, the authors
believe that treatment of alternative microbial identification systems warrants a guidance chapter separate from the proposed
General Chapter h1227i Validation of Alternative Microbiological Methods.

INTRODUCTION

Microorganisms found in pharmaceutical ingredients,
water for pharmaceutical use, the manufacturing environ-
ment, intermediates, and finished products are frequently
identified to assist in product investigations. This is espe-
cially common if their numbers exceed alert and/or action
levels for the material or process environment tested. Rou-
tine monitoring might include characterization by colony
morphology, cellular morphology (rod, cocci, etc.), gram re-
action, and key enzyme activities. This information may be
sufficient to confirm that the bacteria found in the material
are typical for that material or process environment or indi-
cative of no change in the level of environmental control in
an aseptic processing area. However, there may be a need
for more precise identification methods during an investiga-
tion to assign a species name to the microorganism. Micro-
biological identification systems are based on different
analytical techniques, and each has restrictions due to meth-
od and/or database limitations and each has inherent short-
comings in terms of accuracy, reproducibility, technical
complexity, rapidity, and cost. A decision must be made re-
garding the appropriate technology to use in the routine
pharmaceutical microbiological testing laboratory with
these limits in mind as well as a thought to the need for
the level of identification (genus, species, strain) needed
for the particular situation.

REGULATORY GUIDANCE ON MICROBIAL
IDENTIFICATION

What is the status of microbial identification in the com-
pendia and pharmaceutical regulations? There is no USP
chapter that specifically addresses microbial identification.
However, the need for microbial identification is specifically

cited in USP General Chapter h61i Microbial Limit Tests,
where it is recommended that microorganisms demonstrat-
ing characteristic cellular and colonial morphology on selec-
tive and/or diagnostic agar media in the absence of specified
microorganisms tests be confirmed, if necessary, by other
suitable cultural and biochemical tests.

The proposed Microbial Limit Tests harmonization docu-
ment (1) does not include this specific text, but it does allow
for the use of alternative microbiological tests. The Austra-
lian Therapeutic Goods Administration (TGA) recommends
testing for the absence of all pseudomonads in topical pre-
parations (2) but does not provide specific means for iden-
tification. FDA, in their 1993 Guide to Inspections of
Microbiological Pharmaceutical Quality Control Labora-
tories, references the FDA Bacteriological Analytical Man-
ual (3) for microbial identification techniques in reviewing
microbial limits tests that relies heavily on selective and dif-
ferential media.

USP General Chapter h71i Sterility Tests (harmonized
with the JP and Ph. Eur. January 1, 2004) allows for invali-
dation of the test if ‘‘after determination of the identity of the
microorganisms isolated from the test, the growth of this
species (or these species) may be ascribed unequivocally
to faults with respect to the material and or the technique
used in conducting the sterility test procedure.’’ The TGA
document contains similar wording (4) but has gone on re-
cord that this identification must be performed at the level of
DNA (5). FDA has also argued that invalidation of a sterility
test requires identification of microorganisms at the DNA
level in its draft aseptic processing guideline (6).

The manufacturing area is also a concern for microbial
identification. USP informational chapter h1116i Microbio-
logical Evaluation of Clean Rooms and Other Controlled
Environments recommends that microbial isolates be identi-
fied at an appropriate level to support the environmental
monitoring program. The recent FDA draft guidance docu-
ment on aseptic processing (6) recommends the use of gen-
otypic microbial identification methods because of the

* Correspondence should be addressed to David Porter, Ph.D., Associate
Director, Department of Standards Development, U.S. Pharmacopeia,
12601 Twinbrook Parkway, Rockville, MD 20852-1790, telephone
301.816.8225, e-mail dap@usp.org.

STIMULI TO THE REVISION PROCESS
Pharmacopeial ForumStimuli articles do not necessarily reflect the policies

Vol. 30(5) [Sept.–Oct. 2004]of the USPC or the USP Council of Experts1884

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
ti
m
ul
i
to

th
e
R
ev
is
io
n
P
ro
ce
ss



increased accuracy and precision of these methods. The
authors believe that this statement should be critically re-
viewed.

There is obviously a great deal of interest in microbial
identification but little guidance about precisely how to con-
duct it. Although the draft USP informational chapter
h1223i Validation of Alternative Microbiological Methods
provides some guidance (7), the treatment is not complete.
There is very little guidance about precisely how to qualify
different methods of microbial identification, and there are
many methods to choose from.

CHARACTERIZATION OF BACTERIA IN THE
PHARMACEUTICAL ENVIRONMENT

Historic Background

The pioneer in the classification of bacteria was the Ger-
man biologist Cohn, who first suggested in 1870 the divi-
sion of bacteria into groups based on their cellular
morphology as determined by light microscopy. At the time
it was a revolutionary idea that there are many different spe-
cies of bacteria. Cohn recognized six genera without the ad-
vantages of pure culture and staining techniques,
emphasizing that bacteria occur with different species. They
were Micrococcus (ball or egg-shaped), Bacterium (short,
rod-like), Bacillus (straight, fiber-like), Vibrio (wavy, curl-
like), Spirillum (short, screw-like), and Spirochete (long,
flexible, spiral).

In 1884, the Danish microbiologist Christian Gram devel-
oped the differential staining of bacteria that is universally
used to classify them as negatively or positively reactive to
what is now called the Gram’s stain. The established system
of bacterial classification based on colony morphology and
color, cellular morphology, differential staining, motility,
physiology, biochemical reactions, and substrate utilization
used by American microbiologists was systematized in the
1923 Bergey’s Manual of Determinative Bacteriology. The
routine identification methods employed in the food, clini-
cal, and microbiology laboratory continue to be based on the
determination of the morphology, differential staining, and
physiology of a microbial isolate by means of miniaturized
and automated substrate utilization screening methods to
speciate the isolate, e.g., API, Vitek, and Biolog microbial
identification systems (8–10).

MICROBIAL ISOLATION

Microorganisms are present in a variety of milieux in the
pharmaceutical manufacturing environment. The first step
to identification is to isolate a pure colony for analysis. This
purification is normally accomplished by subculturing one
or more times on solid media to ensure purity, each time
streaking for single colonies. This technique also allows full
phenotypic expression and growth of sufficient inoculum
for the identification.

It should be recognized that expressions of the microbial
phenotype, i.e., cell size and shape, sporulation, cellular
composition, antigenicity, biochemical activity, sensitivity
to antimicrobial agents, etc. frequently depend on the media
and growth conditions (Table 1). These conditions will in-
clude the better-known variables such as temperature, pH,
redox potential, and osmolality and lesser-known variables
such as nutrient depletion, vitamin and mineral availability,
growth cycle, water activity of solid media, static or rotatory
liquid culture, and solid versus liquid media culture, as well
as colony density on the plate.

Table 1. Phenotypic characteristics that may be em-
ployed in microbial taxonomy

Categories Characteristics

Cultural Colony morphology, colony color and
size, and pigment production

Morphological Cellular morphology, cell size, flagella
type, reserve material, gram reaction
and spore, and acid-fast staining.

Physiological Oxygen tolerance, pH range, tempera-
ture optimum and range, and salinity
tolerance

Biochemical Carbon utilization, carbohydrate oxida-
tion or fermentation, and enzyme pat-
terns

Inhibition Bile salt-tolerance, antibiotic suscep-
tibility, and dye tolerance

Serological Agglutination
Chemo-

Taxonomic
Fatty acid profile, microbial toxins, and
whole cell composition

In contrast, the microbial genotype is highly conserved
and is independent of the culture conditions, so the identifi-
cations may be conducted on uncultured test material—pri-
mary enrichments that increase the amount of nucleic acid
available for analysis, the primary isolation cultures from
microbial limit testing (h61i), or environmental monitoring
plates. For example, a recent publication (11) confirmed the
stability of repetitive-sequence PCR patterns of the bacteria
E. coli, P. aeruginosa, E. faecalis, S. epidermidis, and A.
baumannii with respect to both the age of the culture and
5, 10, and 15 subcultures. Table 2 lists a number of genoty-
pic characteristics that may be determined.

Table 2. Genotypic/phylogenic characteristics that may
be employed in microbial taxonomy

Categories Characteristics

Genotypic DNA base ratio (G + C content), restric-
tion fragment patterns, and DNA
probes

Phylogenic DNA–DNA hybridization, and 16S and
23S rRNA codon sequences
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PRELIMINARY SCREENING OF MICROBIAL
ISOLATES

Microorganisms isolated from pharmaceutical ingredi-
ents, water for pharmaceutical use, the manufacturing envir-
onment, intermediates, and finished products on compendial
media in all likelihood will be physiologically stressed. The
microorganisms will go from a metabolic status suitable for
slow or no growth for survival under adverse conditions to
rapid growth under laboratory culture conditions. This tran-
sition can be managed by careful handling of the isolates.
Individual representative colonies from the primary isola-
tion media are streaked onto solid media as described above
in preparation for identification. The first step is to deter-
mine the gram reaction and cellular morphology of the bac-
teria isolates. This is a critical step for phenotypic
identification schemes. If the wrong gram reaction and/or
cellular morphology are assigned to an isolate, subsequent
testing may be conducted using the wrong microbial identi-
fication kit, resulting in an incorrect or nonsensical result.
Several common preliminary screening tests are described
below.

Gram Staining

Gram staining methods employed include the four-step
method: Crystal violet (primary stain); iodine (mordant); al-
cohol (decolorizer); safranin (counter stain) or the three-step
method in which the decolorization and counter-staining
step are combined. Done correctly, Gram-positive organ-
isms retain the crystal violet stain and appear blue; Gram-
negative organisms lose the crystal violet stain and contain
only the counter-stain safranin and thus appear red. Com-
mon pitfalls in this method are that heat fixation may cause
Gram-positive cells to stain Gram-negative and older cul-
tures may give Gram-variable reaction; using too much de-
colorizer could result in a false Gram-negative result and not
using enough decolorizer may yield a false Gram-positive
result. One variation that has advantages in some situations
is to perform a methanol fix of the bacterial smear on the
microscope slide; this may be preferable to a heat fix for
consistent results.

Because the Gram-staining reaction must be read under a
microscope, this method provides two pieces of informa-
tion: the Gram-staining characteristics and the cell morphol-
ogy (i.e., rods or cocci, single cells or chains or clumps or
clusters, etc.). The use of a semi-automated cell-staining de-
vice such as the Aerospray Gram-staining instrument (Wes-
cor, Inc., Salt Lake City, UT) to give more consistent results
is recommended.

Spore Staining

Spore staining methods employed include a two-step
method: malachite green (primary stain) and safranin (coun-
ter stain). The fixed bacterial smear is stained with 7.6%
aqueous malachite green solution for 10 minutes, rinsed,
and counter stained with a 0.25% aqueous safranin solution

for 15 seconds, rinsed, and blotted dry. This procedure
stains the spores green, but the rest of the bacterial cell is
stained red.

Biochemical Screening

Key biochemical screening tests are the oxidase test to
separate Gram-negative rod-shaped bacteria into nonfer-
menters (oxidase positive) and enteric (oxidase negative)
bacteria, the catalase test to separate Staphylococci (catalase
positive) from Streptococci (catalase negative), and the
coagulase test to separate staphylococci into coagulase
negative (presumptively nonpathogenic) and coagulase
positive (more likely pathogenic) staphylococci.

For many types of investigations, these few tests may
provide enough information to trend data. However, there
are much more definitive bacterial identification schemes
or systems available to the pharmaceutical microbiologist.

MICROBIAL IDENTIFICATION BY PHENOTYPIC
METHODS

Phenotypic methods utilize expressed gene products to
distinguish among different microorganisms. Generally,
these require a large number of cells in pure culture. Disad-
vantages of culture methods for microbial enumeration and
identification are well known and include the long incuba-
tion times, the inability of most environmental microorgan-
isms to grow on artificial media, the specific growth
requirements of many microorganisms, the unintentional se-
lectiveness of culture methods, and the need to fully express
phenotypic properties of recently isolated stressed microor-
ganisms by subculture from primary isolation, selective, or
diagnostic media prior to microbial identification. However,
the carbon utilization and biochemical reaction patterns for
microbial species in the database for a microbiological iden-
tification system are always based on inocula development
for that identification system on specified culture media and
incubation conditions to achieve consistency of identifica-
tion. Despite these limitations, phenotypic microbial identi-
fication methods are successfully employed in the routine
food, water, clinical, and pharmaceutical microbiological
testing laboratory. An excellent overview of manual and
automated systems for the detection and identification of
microorganisms may be found in the 8th Edition of the
ASM Manual of Clinical Microbiology (12).

Carbon Utilization and Biochemical Reaction Methods

A compendial example of this approach is h61iMicrobial
Limit Tests, which utilizes general and selective enrichment
broth and diagnostic solid media to demonstrate the absence
of specified microorganisms. These methods can be con-
ducted in any microbiology laboratory.

There are several microbial identification kits based on
carbon utilization and biochemical reactions that are readily
available. The API strip takes what originally required racks
of tubes and reduces them in size and complexity to several
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small, prepackaged strips. The Vitek Microbial Identifica-
tion System takes this concept a step further, miniaturizing
the reaction tubes in cards and coupling the assay with auto-
mated incubation and reading. However, these traditional
biochemical methods are not the only phenotypic test meth-
ods available to the pharmaceutical microbiologist.

The Biolog Microbial Identification System has an iden-
tification scheme based on carbohydrate utilization. A 96-
well microtiter plate holds a variety of media containing
specified carbohydrates and a redox indicator. If growth oc-
curs in a particular well, the reduced conditions within that
well result in the redox dye tetrazolium turning dark, sig-
nifying catabolism of the substrate. This reaction is easily
read manually or by a photometric plate reader, and the re-
sult is a semi-automated identification system that comple-
ments the traditional methods.

In addition to the carbohydrate utilization method, Biolog
has also developed a ‘‘Phenotype MicroArrays’’ system that
utilizes the same basic technology but can monitor, either
directly or indirectly, a large number of different aspects
of cell function. The range of phenotypes monitored in-
cludes cell-surface structure and transport functions, catabo-
lism of carbon, nitrogen, phosphorus, and sulfur
compounds, biosynthesis of small molecules, cellular
respiratory functions, and finally, stress and repair functions.
This offers the small lab an opportunity to delve into greater
detail during an investigation and to provide finer differen-
tiation among isolates.

In addition to the phenotypic methods used to identify
microorganisms based on their gram reaction, cellular mor-
phology, carbon utilization patterns, and biochemical reac-
tions are methods based on the cellular composition of the
microorganisms grown on specified media. These include
the MIDI (gas–liquid chromatographic fatty acid ester
analysis) Microbial Identification System and the Micro-
Mass MALDI TOF mass spectrometry with the Microbe-
Lynx pattern recognition software.

Fatty Acid Analysis

When bacteria are grown on defined and reproducible
media, the fatty acid composition of their membranes is con-
sistently expressed as a phenotypic characteristic. The MIDI
Microbiological Identification System utilizes this charac-
teristic. Fatty acids are extracted from cell cultures and es-

terified, and the patterns of fatty acid esters are then
determined using gas–liquid chromatography. This system
then identifies microorganisms based on the unique fatty
acid pattern of each strain. The system uses gas chromato-
graphs, proprietary microbial databases, and pattern recog-
nition software to identify each strain.

Mass Spectrometric Methods

Less well known than the fatty acid analysis (and far less
utilized), MALDI TOF mass spectrometry has promise as a
technique for the rapid identification of microorganisms.
Whole bacterial cell analysis has yielded unique mass spec-
tra from charged macromolecules from common species of
bacteria. The absence of sample preparation, coupled with
rapid analysis and high throughput make the technology at-
tractive as a rapid microbial identification method. The
method involves applying the bacterial cultures to the in-
strument plate wells, overlying the whole cells with a sol-
vent matrix of alpha-cyano-4-hydroxycinnamic acid for
Gram-negative bacteria and 5-chloro-2-mercaptobenzothia-
zole for Gram-positive bacteria. The wells are then bom-
barded with a nitrogen laser that causes desorption of
ionized cellular components that travel down a tube toward
a detector. The time for the charged components to reach the
detector operated in a positive ion detection mode using an
acceleration voltage of +15 kV is a function of their kinetic
energy, i.e., mass and charge. The detector signal is captured
as a unique fingerprint for different species/stains of micro-
organism in the acquisition mass range of 500 to 10,000
Daltons. The MicroMass MALDI TOF mass spectrome-
try—MicrobeLynx database currently has approximately
3500 spectral entries covering more than 100 genera and
more than 400 different species. The time to process a sam-
ple is on the order of 3 minutes, so the equipment could run
at least 100 microbial identifications a day.

Survey of Phenotypic Methods

Representative phenotypic microbial identification sys-
tems that are widely used in the pharmaceutical industry
are listed in Tables 3 and 4. With the substrate utilization
methods, the incubation time may be shortened from over-
night to 2–4 hours by using higher inoculum levels.

Table 3. Representative phenotypic microbial identification methods for members of the family Enterobacteriacae

Product Manufacturer Method

Incubation
Time

API 20E bioMérieux, Durham, NC Substrate utilization and Overnight
biochemical reactions

BBL Crystal Enteric/
Nonfermenter

BD Diagnostics, Sparks, DE As above 4 hours

GN Microplate Biolog, Hayward, CA As above As above
Vitek GNI Plus bioMérieux, Durham, NC As above 2 hours and/or

overnight
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Table 3. Representative phenotypic microbial identification methods for members of the family Enterobacteriacae
(Continued)

Product Manufacturer Method

Incubation
Time

MIDI Sherlock MIDI, Newark, DE Fatty acid ester analysis Overnight
MALDI TOF Mass Spectrometry

with MicrobeLynx software
Waters Corp., Milford, MA Spectral analysis of ionized

cellular components
3 minutes

Table 4. Representative phenotypic microbial identification methods for Staphylococcus spp. and other
Gram-positive cocci

Product Manufacturer Method
Incubation

Time

API Staph bioMérieux, Durham, NC Substrate utilization and
biochemical reactions

Overnight

BBL Crystal Gram-Positive ID
System

BD Diagnostics, Sparks, DE As above 4 hours

Vitek GPI bioMérieux, Durham, NC As above 2–15 hours
Biolog GP Biolog, Hayward, CA As above Overnight
MIDI Sherlock MIDI, Newark, DE Fatty acid ester analysis Overnight

NUCLEIC ACID-BASED (GENOTYPIC)
MICROBIOLOGICAL METHODS

Historic Background

In 1953, Watson and Crick reported the chemical struc-
ture and the base pairing of the DNA molecule. Their Nobel
prize-winning publication in the British scientific journal
Naturewas the beginning of the new field of molecular biol-
ogy that revolutionized biology and medicine.

An important milestone in the development of molecular
biology-based microbiological methods was the discovery
by Kornberg in 1958 of the enzyme DNA polymerase,
which is responsible for the replication of nucleic acid. This
was followed by the use of DNA–DNA hybridization to
show the DNA relatedness between enteric bacteria in
1969, as well as the discovery of restriction enzymes to
cleave DNA into analyzable fragments (the basis of ribotyp-
ing) that same year. The first use of ribosomal 16S RNA
gene homology in bacterial taxonomy was described by
Woese in 1977, and that same year DNA sequencing was
used in taxomony by Sanger. Eight years passed before
polymerase chain reaction (PCR) was developed as a tool
to rapidly amplify a DNA segment (Mullis in 1985), and
the first complete DNA sequencing of the genome of a bac-
terium, Haemophilis influenzae, was achieved ten years la-
ter by Venter and his team in 1995. Additional information
on these milestones may be found in the American Society
for Microbiology website article titled ‘‘Significant Events
of the Last 125 Years’’ (13).

By the end of 1999 there were 4313 validly named pro-
karyotic species and 849 validly named genera of Bacteria
and Archaea reported in the second edition of Bergey’s
Manual of Systematic Bacteriology (14) based on 16S
rRNA DNA sequence analysis. The phylogenetic organiza-
tion, i.e., DNA relatedness at the species level of the manual
is notable with references to the information contained in the
species descriptions. The revolution in microbial taxonomy
started by Woese in 1977 would seem to be complete.

The key to the whole field of nucleic acid-based identifi-
cation of microorganisms was the introduction of the con-
cept of molecular systematics using proteins and nucleic
acids in 1965 by the American Nobel laureate, Linus Paul-
ing. Because the sequence of nucleic acids in a particular
microorganism is extremely conserved or constant, even
over geological time, and the DNA and RNA molecules
are relatively stable, they are excellent materials for the de-
tection and identification of microorganisms. However, this
is complicated by the fact that a single bacterial cell weighs
10–13 g and the nucleic acid sequences that are amplified by
Polymerase Chain Reaction (PCR) may represent 100 to
100,000 times less than the weight of the bacterial cell. To
analyze the nucleic acid from a microorganism one needs to
culture the organism and/or amplify the nucleic acid.

More details of the historic development of microbiologi-
cal methods can be found in a chapter by one of the authors
in the book Rapid Microbial Methods in the Pharmaceutical
Industry (14).

STIMULI TO THE REVISION PROCESS
Pharmacopeial ForumStimuli articles do not necessarily reflect the policies

Vol. 30(5) [Sept.–Oct. 2004]of the USPC or the USP Council of Experts1888

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
ti
m
ul
i
to

th
e
R
ev
is
io
n
P
ro
ce
ss



Absence of Specified Microorganism Screening

To detect with a high probability a single Salmonella cell
in 10 g of a pharmaceutical product as required by absence
of specified microorganism screening, an enrichment cul-
ture would need to obtain at least 103 cells per mL. The cells
would be lyzed, the nucleic acid extracted, and a thermo-
stable polymerase used to copy a nucleic acid strand using
oligonucleotide primers specific for Salmonella. This is
achieved using a set of cycling temperatures to denature
the nucleic acid, hybridize it with the primers, and use poly-
merase-mediated complementary-strand synthesis to pro-
duce more nucleic acid. Twenty to thirty thermocycles can
increase the amount of target nucleic acid over a million
times so it can be detected by its electrophoretic pattern after
treatment with reverse transcriptase, reaction with chemilu-
minescent DNA probes, or rRNA base sequence. This tech-
nology has been commercialized for the detection of E. coli
O157:H7, Listeria monocytogenes, and Salmonella spp. by
Qualicon as the BAX Microbial Detection System; for the
detection of E. coli O157:H7 by Applied Biosystems as the
TaqMan Pathogenic E. coli Detection System; and for Sal-
monella spp. as the Roche LightCycler PCR Salmonella De-
tection System (see Table 5). With PCR technology it will
be possible to develop a multiplex PCR system for the si-
multaneous detection of the USP indicator organisms E.
coli, S. aureus, P. aeruginosa, and Salmonella spp. for ab-
sence of specified microorganism testing to meet microbial
limits requirements for nonsterile pharmaceutical drug
products as indicated in specific monographs.

BAX Microbial Identification System

The BAX Microbial Detection System takes microbial
enrichments according to standard protocols for the type
of food to be examined. A heated lysis reagent solution rup-
tures the bacterial cell wall, thereby releasing the DNA that
is added to a lyophilized PCR reagent, and the DNA is am-
plified in the thermocycler/detection instrumentation.

Ribotyping

With the RiboPrinter Microbial Characterization System
marketed by duPont Qualicon, DNA is extracted from the
bacterial cell lysate of pure colonies picked from an agar
plate; the cells are lyzed, and the DNA is cut into fragments
by a restriction enzyme. The DNA fragments are separated
by molecular size and charge using gel electrophoresis and
are transferred to a membrane where they are hybridized
with a labeled DNA probe. A chemiluminescent agent is
added, and the emission of light is captured by a digitizing
camera. The RiboPrint is compared to other patterns in a da-
tabase, and the bacterium is identified or a stain comparison
is made from the ribotyping patterns. The RiboPrinter has
the capacity to identify on the order of 20 organisms daily.

Bacterial Barcodes

Bacterial Barcodes developed a repetitive-sequence and
PCR-based DNA fingerprinting (rep-PCR) technology that
is combined with the Agilent 2100 Bioanalyzer and Caliper
Technologies LabChip and the DiversiLab software to iden-
tify a range of bacterial stains of clinical significance. The
rep-PCR technology is based on noncoding repetitive se-
quences that are found interspersed through bacterial
DNA. When PCR is performed using primers complemen-
tary to these repetitive sequences, the DNA sequences lying
between the repetitive sequences are amplified. These am-
plified sequences were initially separated by electrophor-
esis. The stained gel contains a banding pattern or barcode
that is distinctive for the bacterial stain. Computer-based
analyses of the digitized images of the banding generated
dendrograms demonstrating the relatedness of the stains.
The Bioanalyzer processes the LabChips DNA chips, repla-
cing the standard gel electrophoresis with automated lab-on-
a-chip microfluids. These components are capable of pre-
paring samples, capturing DNA fingerprints, and analyzing
the results within 5 hours.

Ribosomal RNA Base Sequencing

The MicroSeq 500 16S rDNA Bacterial Sequencing Kit
marketed by Applied Biosystems allows bacterial identifica-
tion using the DNA sequence of the first 500 base pairs of
the bacterium’s 16S rRNA gene, and the full-gene kit en-
ables full characterization of the entire 16S rRNA gene of
the bacterium. The MicroSeq Bacterial Sequencing Kits
have been validated for use on PCR thermal cyclers from
Applied Biosystems. The nucleic acid is extracted from a
loop of a bacterial colony and amplified. The amplification
products are run on the capillary electrophoresis-based ABI
PRISM 310 Genetic Analyzer for maximum automation or
on the slab gel-based ABI PRISM 377 DNA Sequencer for
maximum throughput. After sequencing, the MicroSeq sys-
tem identifies a bacterium or its closest genetic relatives
through dedicated software that compares the gene se-
quence of the sample against the MicroSeq 16S rDNA Da-
tabase. This database includes the 16S rDNA gene
sequences of more than 1200 known organisms, and the mi-
crobial identification daily throughput ranges from 8 to 128,
depending on the sequencing instrumentation configuration.

PCR Kit for the Detection of Salmonella in Food

The LightCycler Salmonella Detection Kit (RocheDiag-
nostics) was developed to detect low levels of Salmonella
in food. Using sequence-specific primers in a PCR, the
LightCycler amplifies and detects in real time, employing
fluorescence hybridization probes, a fragment of the Salmo-
nella DNA derived from an enrichment culture. This proce-
dure, including PCR set and 36- to 48-cycle run, can be
completed with 75 minutes with 30 samples included in
the LightCycler run.
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Table 5. Representative genotypic microbial identification methods

Product Manufacturer Method

Processing
Time

RiboPrinter Microbial
Characterization System

DuPont Qualicon,
Wilmington, DE

Ribotyping, i.e., restrictive enzyme
cleavage, electrophoretic separation,
and chemiluminescent probes

8 hours

BAX Microbial Detection System DuPont Qualicon,
Wilmington, DE

Nucleic acid extraction, PCR amplifica-
tion, and chemiluminescent probes

Overnight

MicroSeq 16S and 23S rRNA
Gene Sequence Analysis

Applied Biosystems,
Foster City, CA

Nucleic acid extraction, PCR amplifica-
tion, and rRNA base sequencing

2–4 hours

LightCycler PCR Salmonella
Detection System

Roche Diagnostics,
Indianapolis, IN

Nucleic acid extraction, PCR amplifica-
tion, and chemiluminescent probes

1–2 hours

IDENTIFICATION OF FUNGI

Phenotypic Methods

Interest in fungal taxonomy has increased due the grow-
ing clinical importance of opportunistic fungal pathogens
associated with immunocompromised patients due to the
AIDS epidemic, leukemia, organ transplant, and invasive
medical procedures. Fungi are classified and identified by
their morphological features rather than their nutritional
and biochemical differences. Fungal taxonomy is compli-
cated by the existence of teleomorphs (sexual states) and
anamorphs (asexual states) for the same fungus that develop
at different times under different nutritional conditions,
leading to dual species names (16). Clinical mycologists
as well as pharmaceutical microbiologists are most familiar
with Deuteromycetes (anamorphs) or, to use an older termi-
nology, fungi imperfecti. Unfortunately, fungal taxonomy is

technically difficult and is usually limited to mycological
specialists. Although classical identification methods based
on morphology are generally applied to fungal identifica-
tion, carbon utilization and biochemical reaction patterns
have been successfully used to identify yeast, e.g., API
20C and the Biolog FF System. These methods are suitable
for the routine microbiological testing laboratory. Table 6
presents a number of commercially available systems for
phenotypic identification of fungi.

The Biolog Filamentous Fungi system employs redox
chemistry similar to Biolog’s other technology. Based on re-
duction of tetrazolium in response to metabolic activity, the
reaction occurs in a 96-well plate that allows the analysis of
fungal growth via turbidimetric means. There is an option
for workers to add their own patterns of carbon usage pro-
duced by new cultures outside of the Biolog database.

Table 6. Representative microbial phenotypic identification methods for fungi

Product Manufacturer Method
Incubation

Time

API 20C (Yeast) bioMérieux, Durham, NC Substrate utilization and
biochemical reactions

24–48 hours

YT Microplate (Yeast) Biolog, Hayward, CA As above As above
Vitek YBC (Yeast) bioMérieux, Durham, NC As above As above
Biolog FF System (Filamentous

Fungi)
Biolog, Hayward, CA As above 4–14 days

Microbial Identification
System (MIS)

MIDI, Newark, DE Fatty acid ester analysis 24 hours to
7 days

Genotypic Methods

rRNA gene sequencing and Ribotyping may also be ap-
plied to fungal identification. For example, recent studies
using MicroSeq D2 ribosomal DNA sequencing to identify
molds and yeasts found in a clinical setting determined that

58 and 93.9% of the molds and yeasts, respectively, that
could be identified with those isolates were neither identi-
fied nor included in the MicroSeq or API microbial identi-
fication system libraries (17 and 18). Clearly the fungal
MicroSeq library is inadequate for mold identification.
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THE RELATIVE MERITS OF PHENOTYPIC AND
GENOTYPIC MICROBIAL IDENTIFICATION

METHODS

Application in Clinical Microbiology

Whereas rRNA gene sequencing has had a profound ef-
fect on microbial taxonomy, it may be asked what are the
appropriate applications of nucleic acid-based methods to
pharmaceutical microbiology? In clinical microbiology gen-
otypic identification methods have been successfully ap-
plied to the identification of fastidious organisms, e.g.,
Clamydia trachomatis and Neisseria gonorrhoeae, slow-
growing organisms, e.g., fungal pathogens, and Mycobac-
terium tuberculosis, rapid screening for pathogens e.g.,
group A Streptococcus confirmatory testing, and uncultur-
able organisms, e.g., the Whipple’s bacillus Tropheryma
whippelii (19).

Because of medical reimbursement requirements, clinical
microbiology is subject to greater cost controls than is phar-
maceutical microbiology, and it is unlikely that rRNA gene
sequencing will be a routine test method. However, in some
instances the cost-effectiveness of the use of these methods
can be demonstrated in better clinical outcomes, reduced
hospital stays, or the prevention of future illness compared
to conventional clinical microbiology testing. In contrast, it
is difficult to justify genotypic identification methods for
routine pathogen screening and identification, especially
when the relatively few pathogens isolated from the screen-
ing of clinical samples that are usually sterile may be readily
identified using phenotypic methods.

Genotypic Methods

Genotypic microbial identification methods based on nu-
cleic acid analyses may be less subjective, less dependent on
the culture method, and theoretically more reliable because
nucleic acid sequences are highly conserved by microbial
species. These methods would include DNA–DNA hybridi-
zation, PCR, 16S and 23S rRNA gene sequencing, and ana-
lytical ribotyping. However, these methods are more
technically challenging for the pharmaceutical microbiolo-
gist and are more expensive in terms of both equipment
and current testing costs, and they often rely on a technology
marketed by a single company. Their current use may be
better suited to critical microbiological investigations asso-
ciated with direct product failure or with the identifications
conducted in a specialized research-oriented laboratory

within a pharmaceutical company or sent to a contract test-
ing laboratory. The increased accuracy of identification with
rRNA base sequencing and the ability to determine the
strain of microorganism with ribotyping may be seen as mo-
lecular epidemiology tools that are best deployed to defini-
tively determine the origin of the microbial contamination in
media fill and sterility test failures and environmental moni-
toring excursions exceeding established action levels.

Genotypic versus Phenotypic Methods

Phenotypic methods rely on the more subjective determi-
nation of cellular morphology, gram reaction, catalase, co-
agulase or oxidase activity, other biochemical reactions, and
carbon utilization patterns for identification, which intro-
duces some disadvantages in consistent identification. How-
ever, these are mature technologies that are marketed by
multiple companies as consistent, prepackaged kits with
well-established quality control procedures and mature in-
strumentation with extensive databases to identify the most
commonly encountered microorganisms found in the phar-
maceutical industry. Furthermore, their underlying technol-
ogies are familiar to microbiologists working in routine
microbiological testing laboratories in both large and small
pharmaceutical companies. In contrast, the technologies de-
ployed in genotypic methods are not as well established and
are better suited to a research environment. Typically a sin-
gle company currently markets some technologies, and, in
some cases, there is a lack of commercially available re-
agents, primers, and probes. In addition, the technology is
unfamiliar to most pharmaceutical laboratories, and the tests
may be subject to nucleic acid contamination if they are not
run in an environment with suitable controls in place to
eliminate such contamination. Also, the nucleic acid can
be difficult to reliably extract from some organisms, and
many of the systems lack validated and/or appropriate data-
bases for environmental microorganisms encountered in the
pharmaceutical industry. Additionally, the instrumentation
is expensive, and the unit testing cost is greater than that
for phenotypic methods, so the implementation of the tech-
nology may be limited to larger pharmaceutical companies.
An important consideration with a microbial identification
technology is the number and types of genera and species
in the database compared to those in the public domain. A
comparison of the database size of representative phenoty-
pic and genotypic microbial identification methods is pre-
sented in Table 7.
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Table 7. Comparison of the database size of representative phenotypic and genotypic microbial identification methods

System Classification Database Size Comments

Vitek Microbial Identification
Systems

Phenotypic 800+ species of bacteria and
yeast

Stronger in clinical organisms

Microlog Microbial Identification
Systems

Phenotypic 1900 species of bacteria,
yeast, and molds

Stronger in environmental
organisms

Sherlock MIDI Microbial
Identification System

Phenotypic 2000 entries, including aerobic
and anaerobic bacteria
and yeasts

Wide applicability

MALDI TOF MS plus
MicrobeLynx

Phenotypic Approximately 3500 spectral
entries covering more than
100 genera and more than
400 different species

Developed by a collaboration
between Manchester
Metropolitan University
and NTTC

RiboPrinter Genotypic 6000 ribotypes consisting of 197
bacterial genera and
14,000 species

Type organisms and submitted
isolates

MicroSeq 16S rRNA
gene sequencing bacterial
identification system

Genotypic Bacterial full-gene and 500 base-
pair libraries have 1400+
entries

Includes an extensive
coverage of Gram-negative
nonfermenters, Bacillus,
Coryneforms, Mycobacteria,
and Staphylococcus

Microseq D2 LSU rDNA fungal
identification system

Genotypic 900 entries for yeast and
filamentous fungi

Weak in both clinical and
environmental fungi

Accugenix rRNA Gene
Sequencing Systems

Genotypic Accugenix bacterial database:
1607; Accugenix fungal
database: 544

Propriety database

Bergey’s Manual of Systematic
Bacteriology, 2nd ed.

Genotypic and
Phenotypic

849 genera and 4313 validly
named prokaryotic species

Taxonomic authority

Ribosomal Database
Release 2/06/04

Genotypic 87,860 aligned and annotated
bacterial and archeal rRNA
gene sequences

Extracted from primary sequence
databases (DDBJ, EMBL,
and GeneBank)

GeneBank (NCBI) Genotypic 1244 genera and 13,088 bacterial
species

Public-domain database

Driving the technology is the undisputed fact that these
genotypic microbial identification methods, based on nu-
cleic acid analyses, are less subjective, less dependent on
the culture method, and theoretically more reliable because
nucleic acids are highly conserved by microbial species.
However, the microbiology laboratory cannot just buy the
equipment, plug it in, and transfer a technician from per-
forming other duties to running these methods. A significant
investment in training, validation, and database develop-
ment is required to successfully implement these methods.

The genotypic methods have some significant advan-
tages; however their use should be limited to critical micro-
biological investigations associated with direct product
failure, and identifications should be conducted in a spe-
cialized research-orientated laboratory within a pharmaceu-
tical company (or sent to a qualified contact testing labora-
tory). The increased accuracy of identification with rRNA
codon base sequencing and the ability to determine the
strain of microorganism with ribotyping in some respects
is a type of molecular epidemiology that seeks to more de-

finitively determine the origin of the microbial contamina-
tion in media fill and following sterility test failures and
action level excursions during environmental monitoring.

LITERATURE SURVEY

As stated earlier, in clinical microbiology genotypic iden-
tification methods have been successfully applied to the
identification of fastidious organisms (e.g., Clamydia tra-
chomatis and Neisseria gonorrhoeae), slow-growing organ-
isms (e.g. , fungal pathogens and Mycobacterium
tuberculosis), rapid screening for pathogens (e.g., group A
Streptococcus confirmatory testing), and unculturable or-
ganisms (e.g., the Whipple’s bacillus Tropheryma whippe-
lii) (19). Grazier et al. (20) looked at the ability of
ribotyping to discriminate among Enterobacter cloacae iso-
lates in comparison to a battery of conventional serological
and biochemical assays and concluded that there was good
agreement between identification by the genetic method and
the combination of conventional methods. Clabouts et al.
(21) performed a similar study with Clostridium difficile,
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Martin et al. (22) with E. coli, Nielsen et al. (23) for Cam-
pylobacter jejuni, and Nadon et al. (24) for Listeria mono-
cytogenes—all with similar results.

To date few publications have directly compared pheno-
typic and genotypic microbial identification methods. A
study conducted at the Mayo Clinic reported using 72 unu-
sual aerobic Gram-negative bacteria comparing the results
achieved with the Sherlock MIDI system (cellular fatty acid
profiles), MicroLog System (carbon utilization), and Micro-
Seq System (16S rRNA gene sequencing) against their clin-
ical laboratory’s conventional system (25). The agreement
with the conventional system at the genus level was Micro-
Seq (97.2%), MicroLog (87.5%), and Sherlock (77.8%).
Drancourt et al. (26) demonstrated the need to accurately de-
termine the gram reaction, oxidase and catalase activities,
growth requirements, and appropriate biochemical profile
determination to achieve accurate phenotypic identification;
they used 16S rDNA sequence analysis to identify pre-
viously unidentified environmental and clinical bacterial
isolates. They also found that 10% of the environmental iso-
lates could not be identified because they may be new spe-
cies, and the sequencing could not separate Enterobacter
and Pantoea isolates into species. In a poster at a recent
ASM Annual Meeting, Waddington et al. compared genoty-
pic and phenotypic methods for bacterial identification (27).
They reported that with 18 ATCC cultures representing
common environmental isolates the accuracy/reproducibil-
ity using MicroSeq DNA sequencing, Ribotyping, MIDI
fatty acid ester analysis, Microlog substrate utilization,
and Vitek 2 substrate utilization and biochemical reactions
was 100/100%, 81/97%, 50/81%, 65/62%, and 33/89%, re-
spectively. The selection of cultures readily identified by the
DNA sequencing system may have unintentionally biased
the outcome of the study.

Other studies using rRNA gene sequencing support the
promise of the system for microbial identification but high-
light the need to expand the database of the MicroSeq 500
16S rRNA gene sequencing system. Furthermore, many mi-
croorganisms readily recognized by the phenotypic system
do not require nucleic acid-based systems (28 and 29).
However, a recent study by the National Reference Center
for Mycology (Canada) shows that for difficult-to-cultivate
mycobacteria these genetic approaches are actually more
cost effective than conventional methods (30).

DECISION MATRIX

Whereas rRNA gene sequencing has had a profound ef-
fect on microbial taxonomy, the appropriate role of nucleic
acid-based identification methods in pharmaceutical micro-
biology is not yet clear. When companies are evaluating the
suitability of microbial identification methods they are en-
couraged to consider a range of factors objectively in a de-
cision matrix. Factors that must be considered and weighed
are safety issues, breadth of application of the method, his-
tory of regulatory approval, equipment cost, unit-test cost,
rapidity of the method, number of identification runs per
day, number of vendors who can supply the equipment,

complexity of the method, ease of validation, training re-
quirements, and potential cost savings. In addition, the use
of the resultant information is a consideration. For example,
there is no point to having highly detailed, expensive-to-ob-
tain information to establish environmental trends in an
aseptic manufacturing facility when identification to the
genus level is sufficient to establish that the environment
is in a state of control.

These considerations are common to all new microbiolo-
gical methods. Recent publications discussing the adoption
of new technology include the PDATask Force Report (31),
a recently published book on this topic (32), a USP Stimuli
article discussing the relationship between rapid microbial
methods and process analytical technology (33), and a re-
cent In-Process Revision (7).

VALIDATION OF MICROBIAL IDENTIFICATION
METHODS

An excellent document that addresses both the selection
and validation of microbial identification methods is Cumi-
tech 31: Verification and Validation of Procedures in the
Clinical Microbiology Laboratory (34). Another option is
the AOAC International Official Methods program, which
qualifies microbiological methods as official methods using
interlaboratory collaborative studies (35). Additionally,
USP has proposed a validation scheme (7). However, the
proposed USP chapter is unsatisfactory in several regards,
not least of which is that in an effort to address all aspects
of the problem it has become so stilted and unwieldy that it
is difficult to apply. The authors propose that the issue of
microbial identification be removed from the draft general
chapterh1223i and be developed as a separate chapter utiliz-
ing available reference material.

REFERENCES

1. PDG. h62i Microbiological Examination of Nonsterile Pro-

ducts: Tests for Specified Microorganisms. Pharm Forum

2003, 29(5):1722–1735.

2. Tang, S. Microbial Limits Reviewed: The Basis for Unique

Australian Regulatory Requirements for Microbial Quality

of Nonsterile Pharmaceuticals. PDA J Pharm Sci Tech

1998, 52(3):100–109.

3. FDA. Bacteriological Analytical Manual, 8th Edition 2001,

http://www.cfsan.fda.gov/~ebam/bam-toc.html.

4. TGA.TGA Guidelines for Sterility Testing of Therapeutic

Goods 2002.

5. TGA. Sterility Testing—A Matter of Interpretation. TGA

News 1999, 30:6.

6. FDA. Guidance for Industry: Sterile Drug Products Pro-

duced by Aseptic Processing—Current Good Manufacturing

Practice—Draft Guidance 2003, http://www.fda.gov/cder/

guidance/187dft.htm.

7. USP.h1223iValidation of Alternative Microbiological Meth-

ods. Pharm Forum 2003, 29(1):256–264.

8. Manual of Commercial Methods in Clinical Microbiology.

A.L. Truant, Ed. ASM Press, Washington, DC 2002, 481.

STIMULI TO THE REVISION PROCESS
Pharmacopeial Forum Stimuli articles do not necessarily reflect the policies

Vol. 30(5) [Sept.–Oct. 2004] of the USPC or the USP Council of Experts 1893

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
tim

uli
to

the
R
evision

P
rocess



9. Fung, D.Y.C. Rapid Methods and Automation in Microbiol-

ogy. Comprehensive Reviews in Food Science and Food

Safety 2002, 1:3–22.

10. Automated Microbial Identification and Quantitation Tech-

nologies for the 2000s W.P. Olson, Ed., Interpharm Press,

Buffalo Grove, IL 1996.

11. Kang, H.P. and W.M. Dunne. Stability of Repetitive-Se-

quence PCR Patterns with Respect to Culture Age and Sub-

culture Frequency. J Clin Microbiol 2003, 41(6) 2694–2603.

12. O’Hara, C.M., M.P. Weinstein, and J. Michael Miller. Manual

and Automated Systems for Detection and Identification of

Microorganisms. ASM Manual of Clinical Microbiology, 8th

Edition 2003.

13. http://www.asm.org/mbrsrc/archive/significant.htm.

14. Cundell, A.M. Historical Perspective on Microbial Method

Development. In Rapid Microbiological Methods in the Phar-

maceutical Industry. Martin Easter, Ed., 2003, 9–17 Inter-

pharm Press.

15. Bergey’s Manual of Systematic Bacteriology. 2nd Edition

2003.

16. Guarro, J., J. Gene, and A.M. Stchigel. Developments in Fun-

gal Taxonomy J Clin Microbiol Rev. 1999, 12(3):454–500.

17. Hall, L., S. Wohlfiel, and G.D. Roberts. Experience with the

MicroSeq D2 Large-Subunit Ribosomal DNA Sequencing

Kit for Identification of Commonly Encountered, Clinically

Important Yeast Species. J Clin Microbiol 2003, 41(11)

5099–5102.

18. Hall, L., S. Wohlfiel, and G.D. Roberts. Experience with the

MicroSeq D2 Large-Subunit Ribosomal DNA Sequencing

Kit for Identification of Filamentous Fungi Encountered in

the Clinical Laboratory. J Clin Microbiol 2004, 42(2):622–

626.

19. Whelen, A.C. and D.H. Persing, The Role of Nucleic Acid

Amplification and Detection in the Clinical Microbiology La-

boratory. Annu Rev Microbiol 1996, 50:349–373.

20. Garaizar, J., M.E. Kaufmann, and T.L Pitt, Comparison of Ri-

botyping with Conventional Methods for the Type Identifica-

tion of Enterobacter cloacae. J Clin Microbiol 1991,

29(7):1303–1307.

21. Clabots, C.R., S. Johnson, K.M. Bettin, P.A. Mathie, M.E.

Mulligan, D.R. Schaberg, L.R. Peterson, and D.N. Gerding.

Development of a Rapid and Efficient Restriction Endonu-

clease Analysis Typing System for Clostridium difficile and

Correlation with Other Typing Systems. J Clin Microbiol

1993, 31(7):1870–1875.

22. Martin, I.E., S.D. Tyler, R. Khakhria, and W.M. Johnson.

Evaluation of Ribotyping as Epidemiologic Tool for Typing

Escherichia coli Serogroup O157 Isolates. J Clin Microbiol

1996, 34(3): 720–723.

23. Nielsen, E.M., J. Engbery, V. Fussing, L. Petersen, C.H. Brog-

ren, and S.L. On. Evaluation of Phenotypic and Genotypic

Methods for Subtyping Campylobacter jejuni Isolates from

Humans, Poultry, and Cattle. J Clin Microbiol 2000,

38(10):3800–3810.

24. Nadon, C.A., D.L. Woodward, C. Young, F.G. Rodgers, and

M. Wiedmann. Correlations between Molecular Subtyping

and Serotyping of Listeria monocytogenes. J Clin Microbiol

2001, 39(7):2704–2707.

25. Tang, Y.-W., N.M. Ellis, M.K. Hopkins, D.H. Smith, D.E.

Dodge, and D.H. Persing. Comparison of Phenotypic and

Genotypic Techniques for Identification of Unusual Aerobic

Pathogenic Gram-Negative Bacilli. J Clin Microbiol 1998,

36(12):3674–3679.

26. Drancourt D., C. Bollet, A. Carlioz, R. Martelin, J.-P. Gayral,

and D. Raoult. J Clin Microbiol 2000, 38(10):3623–3630.

27. Waddington, M.G., S.O. Montgomery, D.H. Smith, and J.L.

Bruce. ASM Spring Meeting Poster, 2003.

28. Woo P., K.H.L. Ng, S.K.P. Lau, K.-T. Yip, A.M.Y. Fung, K.-

W. Leung, D.M.W. Tam, T.-L. Que, and K.-Y. Yuen. Useful-

ness of the MicroSeq 500 16S Ribosomal DNA-Based Bac-

terial Identification System for Identification of Clinically

Significant Bacterial Isolates with Ambiguous Biochemical

Profiles. J Clin Microbiol 2003, 41(5):1996–2001.

29. Bosshard, P.P., S. Abels, R. Zbinden, E.C. Bottger, and M.

Altwegg. Ribosomal DNA Sequencing for Identification of

Aerobic Gram-Positive Rods in the Clinical Laboratory (An

18-Month Evaluation) J Clin Microbiol 2003, 41(9):4134–

4140.

30. Cook, V.J., C.Y. Turenne, J. Wolfe, R. Pauls, and A. Kabani.

Conventional Methods versus 16S Ribosomal DNA Sequen-

cing for Identification of Non-tuberculous Mycobacteria:

Cost Analysis. J Clin Microbiol 2003, 41(3):1010–1015.

31. Anon. PDATechnical Report No. 33. The Evaluation, Valida-

tion, and Implementation of New Microbiological Testing

Methods. PDA Journal of Pharmaceutical Science & Tech-

nology 2000, 54 Supplement TR#33(3).

32. Cundell, A.M. Rapid Microbiological Methods in the Phar-

maceutical Industry. Martin Easter, Ed., Interpharm Press.

2003, 9–17.

33. Singer, D.C. and A.M. Cundell. The Role of Rapid Microbio-

logical Methods within the Process Analytical Technology In-

itiative. Pharm Forum 2003, 29(6):2109–2113.

34. Cumitech 31: Verification and Validation of Procedures in the

Clinical Microbiology Laboratory. ASM Press, February

1997.

35. http://www.aoac.org/vmeth/MICGUIDE.PDF.

STIMULI TO THE REVISION PROCESS
Pharmacopeial ForumStimuli articles do not necessarily reflect the policies

Vol. 30(5) [Sept.–Oct. 2004]of the USPC or the USP Council of Experts1894

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
ti
m
ul
i
to

th
e
R
ev
is
io
n
P
ro
ce
ss



Proposal and Qualification of a Harmonized Anti-Factor IIa Assay for Un-
fractionated Heparin Potency Determination

Patrick N. Shaklee,* USP Blood and Blood Products Expert Committee and BioCascade Incorporated; Elaine Gray, National
Institute for Biological Standards and Control (UK); Peter Rigsby, National Institute for Biological Standards and Control (UK);
Emmanuelle Charton, European Department for the Quality of Medicines; Toine Overbeeke, Diosynth bv; G.W.K van Dedem,
Diosynth bv; Erwin Coyne, Loyola University Medical Center; Mette Schrøder, LEO Pharma A/S; and Kristian B. Johansen,

LEO Pharma A/S

ABSTRACT In 1998, a working group was set up by the World Health Organization to address biological standardization of
unfractionated heparin. The purpose of the working group was to examine the feasibility of replacing current pharmacopeial
heparin assays with more modern test methods. A drafting group from within the working group was then given the task of
testing and developing a suitable heparin assay, namely, the chromogenic Anti-Factor IIa (thrombin inhibition) method. The
drafting group laboratories then conducted a multi-laboratory, multi-day qualification study of the proposed Anti-Factor IIa
assay. In the present article, results of the drafting group qualification study are presented demonstrating the flexibility,
precision, and robustness of the Anti-Factor IIa assay methodology. Based on the findings described herein, a proposal is
put forth for conducting a larger collaborative study of the heparin Anti-Factor IIa assay. The larger collaborative study
intends to assess suitability of the proposed Anti-Factor IIa method as a replacement for current pharmacopeial heparin
assay methods involving animal plasmas.

INTRODUCTION

The official USP monograph assay for measuring the po-
tency of Unfractionated Heparin (heparin or UFH) has been
in continuous, unchanged use since it was first introduced in
1949 (1). The USP heparin assay method is based on the
ability of known amounts of heparin to inhibit the clotting
of recalcified sheep plasma (2). The problems associated
with the USP assay, including variability in sheep plasma
sources, inability to automate the method, subjectivity in
measuring the degree of clotting, and results being unsuita-
ble for statistical evaluation, are well known and have been
previously discussed (3). In a similar manner, the EP hepa-
rin potency assay involves measuring the extension of the
clotting times when specified quantities of rabbit-brain
cephalin and heparin are added to recalcified sheep plasma
(widely known as the sheep plasma aPTT method; see refs.
4–6). No major difficulty has been reported with the EP as-
say, which has demonstrated robustness and reproducibility
in two international collaborative studies (5, 6). However,
the EP Assay relies on variable sheep-plasma and aPTT re-
agents that can, in turn, cause assay variability (3–5). Final-
ly, the JP heparin assay procedure requires both sulfated
bovine blood and bovine brain thrombokinase (8). Because
of reports of bovine spongiphorm encephalopathy (BSE) in
Europe, Japan, and the US, it is becoming increasingly dif-
ficult to obtain and/or import reagents for performing the as-
say using the JP procedure (9).

To circumvent the problems described above, a proposal
for a new USP Heparin assay based on an Anti-Factor IIa
(thrombin inhibition) procedure was put forth by Coyne et
al. in a Pharmacopeial Forum Stimuli article in 1994 (3). A
separate proposal was made by Johansen for an Anti-Factor
IIa method as ‘‘a new pharmacopoeial assay for unfrac-
tionated heparin’’ during a 1998 meeting convened by the
World Health Organisation (WHO) to establish the 5th Inter-
national Unfractionated Heparin Reference Standard (5,
10). Following the 1998 meeting, a Working Group (WG)
was established consisting of representatives from WHO,
the pharmacopoeias (i.e., USP, EP, and JP), industry, and na-
tional control authorities (11). The purpose of the WG was
to examine the feasibility of using a chromogenic Anti-Fac-
tor IIa assay as a harmonized, global replacement assay for
unfractionated heparin (11). A smaller Drafting Group was
then established with a charge to ‘‘prepare a standard oper-
ating procedure for the proposed global Anti-Factor IIa
chromogenic method’’ (11). During subsequent Drafting
Group meetings (12, 13), conditions were established for
the harmonized Anti-Factor IIa method, and a validation
study was designed and implemented by the Drafting Group
members. One purpose of the present article is to present the
design and findings of the Drafting Group Anti-Factor IIa
method qualification study. A second purpose is to propose
a future, larger collaborative study of the harmonized Anti-
Factor IIa procedure to assess suitability of the method as a
replacement for current pharmacopeial heparin assays invol-
ving animal plasmas.

* Correspondence should be addressed to: Patrick N. Shaklee, BioCascade
Incorporated, 107 Skyline Drive, P.O. Box 98, Arlington, WI 53911 USA.
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AIM OF STUDY

The aim of this study was to qualify the Anti-Factor IIa
method finalized at the 2001 Drafting Group Meeting (13),
using as reference and test materials the 5th International
Standard for Unfractionated Heparin and a clinical prepara-
tion of unfractionated heparin, respectively (5). Six samples
each of both reference and test heparin were sent to each of
five participating laboratories for six separate days of Anti-
Factor IIa testing. Additionally, the study design required
that participants use both common (provided) and in-house
(local laboratory) antithrombin and thrombin assay compo-
nents on each day of analysis and provide separate results
for each set of reagents. Precision, robustness, and reagent
effects were then assessed with a detailed statistical analysis
of the results.

SAMPLES

These two samples were sent to each of the participants:

S: The 5th International Standard for Unfractionated Heparin,

97/578. Freeze-dried preparation. Potency 2031 IU/ampoule.

T: A Clinical preparation of unfractionated heparin. Liquid

preparation. Potency range 350–450 IU/mL.

The participants were asked to use the potency range
above as a guide and to adjust the initial dilutions of each
heparin so that the responses for the dilutions in the assays
were in a similar range.

In addition, a purified human antithrombin preparation
(NIBSC, 95/808, 5.0 IU/ampoule) and a purified human
thrombin preparation (NIBSC, 94/708, specific activity
3400 IU/mg, 20 IU/ampoule) were also sent to participants.
These were provided for use as common reagents in the
overall study design (see below).

PARTICIPANTS

The five laboratories listed in Appendix Awere the study
participants. Each participating laboratory was arbitrarily
assigned a number (see below), not necessarily representing
the order of listing in Appendix A.

ASSAY METHOD

Due to the fact that each laboratory utilized specialized
equipment and technology, the assay method required only
that certain time elements, as well as reagent and test article
concentrations, be met by each participant’s Anti-Factor IIa
procedure. Thus, each participating laboratory was asked to
perform the overall test method described, utilizing its own
specific procedures in order to meet the assay requirements
set forth below.

Reagent MethodA

Heparin, STD/Test 0–10 mU1

Human AT 0.075 � 0.025 IU/mL1

Incubation 37 8C/60 s

Reagent MethodA

Thrombin 0.56 IU/mL
(bovine/human)1,B

Incubation 37 8C/60 s
Substrate 0.278 mM (S-2238)2,3

Measurement Kinetic/endpoint
A Final concentrations or amounts indicated
B Specific activity of thrombin equal �750 IU/mg
1 Dissolved in Tris/EDTA buffer, pH 8.4
2 S-2238 is a trademark of Chromogenix-IL, Milano, Italy
3 Dissolved in water

NOTE—Beyond meeting the assay requirements above, no
further instructions were given to the participants. It should
be noted that other chromogenic substrates for thrombin are
commercially available and may be substituted for S-2238
(16).

DESIGN AND NUMBER OF ASSAYS

All participants were requested to carry out 2 sets of 6
independent, daily assays (12 assays in total), one set using
the common reagents provided and another set using in-
house (local) reagents. The same daily ampoules of standard
and test article (and dilutions prepared from these) could be
used for the assays performed using the different sets of re-
agents. An independent, daily assay was defined as one con-
ducted with a completely fresh set of dilutions prepared
from previously unopened ampoules of standard and test ar-
ticle.

METHODS OF ANALYSIS

All assay results were analyzed using the principles of
parallel line bioassay (14) comparing transformed assay re-
sponse to log concentration. Here, an analysis of variance
gives an assessment of the linearity and parallelism of the
response lines, and tests for deviations from linearity and
parallelism were performed at the 1% level of significance.
For the majority of assays, the untransformed assay re-
sponses were found to give the best linearity with log con-
centration. In one laboratory, responses were transformed to
percentages relative to the estimated upper and lower limits
of the dose-response curve, and weighted regression of log
response on log concentration was used.

All mean potencies were reported as unweighted geo-
metric mean potencies. Variability between assays and
laboratories were then expressed using geometric coeffi-
cients of variation (GCV; see ref. 15).

RESULTS

Five laboratories presented results from 60 total assays.
As previously mentioned, each laboratory was arbitrarily as-
signed a laboratory number. Lab 5 returned data for the
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common reagents only. Lab 2 also provided data from an in-
house method (Method C) that was based on the proposed
global method, using local in-house reagents. The Method C
modifications to the final concentrations of the reagents
were 0.06 IU/mL instead of 0.075 IU/mL of antithrombin;
0.48 IU/mL instead of 0.56 IU/mL of thrombin; 0.5 mM in-

stead of 0.28 mM of chromogenic substrate. Additionally,
the incubation time between heparin and antithrombin was
increased from 60 s to 90 s in Method C, and the incubation
time of the heparin and antithrombin with thrombin was in-
creased from 60 s to 180 s.

Table 1. Local in-house reagents

Lab Antithrombin Thrombin Readout Instrumentation

1 Octapharma Diagnostic Stago
(human)

Kinetic Automated analyser

2 Chromogenix Kordia (human) Kinetic Microtitre plate, robotic dilution
3 Chromogenix Sigma (human) Endpoint Microtitre plate
4 Chromogenix Biofac (bovine) Kinetic Automated analyser
5 — — Endpoint Microtitre plate

Table 1 shows the commercial sources of the in-house an-
tithrombin and thrombin reagents used by the participants.
Three laboratories used antithrombin preparations from the
same manufacturer. Only one lab used thrombin of bovine
origin; all other participants used thrombin of human origin.
Two laboratories used automated analysers; two labora-
tories used microtitre plates with manual dilutions of sam-
ples, and one laboratory used microtitre plate with robotic
dilutions of samples.

All raw results were reported and analyzed by the parallel
line method (14). Tables 2a–2e show the result summaries
for laboratories 1 to 5, respectively, comparing potency es-
timates obtained using the common reagents and the local
in-house reagents. Linearity and parallelism were deemed
satisfactory for all results; exceptions were noted (see Tables
2a–2e) in only 4 of the 60 assays analysed (2 assays with
nonlinearity, 2 assays with nonparallelism).

Table 2a. Summary of results for lab 1

Potency (IU/mL)

Assay

Common
Reagents

(1)

In-House
Reagents

(2)
Ratio
(1):(2)

1 396 397 1.00
2 414 404 1.02
3 397 397 1.00
4 405 407 0.99
5 408 412 0.99
6 412 407 1.01

Mean (95%
Confidence
Limits)

405
(397–413)

404
(398–410)

1.00
(0.99–1.02)

Between-
Assay GCV

1.9%
(n=6)

1.5%
(n=6)

Table 2b. Summary of results for lab 2

Potency (IU/mL) Potency

Assay
Common Reagents

(1)
In-House Reagents

(2)
Ratio
(1):(2)

(IU/mL)
(‘‘Method C’’)

1 439 421 1.04 458
2 419 425 0.98 399
3 430 398 1.08 431
4 405 450 0.90 412
5 446 406 1.10 413
6 432 415 1.04 (412)*

Mean (95%
Confidence
Limits)

428
(413–444)

419
(401–438)

1.02
(0.95–1.10)

422
(395–451)

Between-Assay
GCV

3.5%
(n=6)

4.3%
(n=6)

5.5%
(n=5)

* invalid estimate (nonparallelism)
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Table 2c. Summary of results for lab 3

Potency (IU/mL)

Assay

Common
Reagents

(1)

In-House
Reagents

(2)
Ratio
(1):(2)

1 393 396 0.99
2 383 384 1.00
3 434 428 1.01
4 (380)* 421 (0.90)
5 389 470 0.83
6 353 382 0.92

Mean (95%
Confidence
Limits)

390
(356–426)

412
(379–448)

0.95
(0.85–1.05)

Between-
Assay
GCV

7.5%
(n=5)

8.3%
(n=6)

* invalid estimate (nonparallelism)

Table 2d. Summary of results for lab 4

Potency (IU/mL)

Assay

Common
Reagents

(1)

In-House
Reagents

(2)
Ratio
(1):(2)

1 378 381 0.99
2 (399)* 396 (1.01)
3 418 415 1.01
4 367 380 0.96
5 385 386 1.00
6 396 389 1.02

Mean (95%
Confidence
Limits)

390
(372–409)

391
(378–405)

1.00
(0.97–1.02)

Between-
Assay
GCV

4.3%
(n=5)

2.6%
(n=6)

* invalid estimate (nonparallelism)

Table 2e. Summary of results for lab 5

Assay

Potency (IU/mL)
Common Reagents (1)

1 (451)*

2 435
3 497
4 371
5 453
6 454

Mean (95%
Confidence Limits)

440
(385–503)

Between-Assay
GCV

11.4%
(n=5)

* invalid estimate (S nonlinear)

A summary of each laboratory’s overall mean potency es-
timates for sample T, in IU/mL, is presented in Table 3 and
shown in histogram format in Figure 1. All the potency es-
timates shown in both Table 3 and Figure 1 were based on
the same statistical method (14).
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Fig. 1. Histogram showing potency estimates obtained using common and in-house reagents. The number in the squares indicates the

laboratory number.

Table 3. Summary of intra-laboratory variability and overall mean potency estimates for sample T

Potency (IU/mL)

Common Reagents (1) In-House Reagents (2)

Laboratory

Mean (95%
Confidence
Limits)

Between-
Assay
GCV

Mean (95%
Confidence
Limits)

Between-
Assay
GCV

Mean (95%
Confidence
Limits)

1 405
(397–413)

1.9%
(n=6)

404
(398–410)

1.5%
(n=6)

1.00
(0.99–1.02)

2 428
(413–444)

3.5%
(n=6)

419
(401–438)

4.3%
(n=6)

1.02
(0.95–1.10)

3 390
(356–426)

7.5%
(n=5)

412
(379–448)

8.3%
(n=6)

0.95
(0.85–1.05)

4 390
(372–409)

4.3%
(n=5)

391
(378–405)

2.6%
(n=6)

1.00
(0.97–1.02)

5 440
(385–503)

11.4%
(n=5)

NT* NT —

* NT = not tested
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Between-assay variability was low: GCVs were <10%
(mean GCV 5.0%) in all but one case. The mean ratios were
not significantly different from 1.0, indicating excellent
agreement between results using different reagents.

The inter-laboratory variability was also low: GCV val-
ues measured 4.5% and 5.6% for in-house and common re-
agents assays, respectively. These findings also take into
account that the common reagent used by lab 5 was the
in-house reagent for lab 5. When all results were analyzed
as a group, the overall GCV value was determined to be
4.4% (see Table 4).

Table 4. Inter-laboratory variability

% GCV

Common Reagents 5.6 (n=5)
In-House Reagents 4.5 (n=5)

Mean 4.4 (n=9)

The sensitivity of the assay was then investigated by com-
paring the fitted slopes obtained using the common reagents
and the in-house reagents (see Table 5). Due to the fact that
different participants utilized different readouts (endpoint or
kinetic), it was not possible to compare the responses be-
tween laboratories, but it was feasible to compare results
within each laboratory. For labs 1 and 2, fitted slopes were
noted to be consistently steeper when using the common re-
agents. This situation was reversed for lab 4. No such pat-
terns were noted for lab 3. Comparison of sensitivity could
not be made for lab 5, because this participant carried out
only assays using the common reagents.

Table 5. Fitted common slopes lab 1

Assay

Common
Reagents

In-House
Reagents

1 1.89 1.50
2 1.88 1.46
3 2.07 1.49
4 2.11 1.44
5 2.10 1.49
6 2.09 1.54

lab 2

Assay

Common
Reagents

In-House
Reagents

1 0.84 0.68
2 0.81 0.74
3 0.87 0.68
4 0.81 0.61
5 0.88 0.72
6 0.82 0.71

lab 3

Assay

Common
Reagents

In-House
Reagents

1 0.69 0.68
2 0.60 0.58
3 0.62 0.81
4 — 0.66
5 0.74 0.59
6 0.59 0.64

lab 4

Assay

Common
Reagents

In-House
Reagents

1 0.31 0.50
2 — 0.49
3 0.26 0.46
4 0.27 0.46
5 0.26 0.45
6 0.24 0.46

ADDITIONAL STUDY RESULTS

Because of known differences between the unit values of
the USP assay Unit (U) and the International Unit (IU) for
unfractionated heparin (5, 11, 17), lab 1 conducted an addi-
tional and separate arm of the Anti-Factor IIa validation
study described above. Briefly, lab 1 included separate dilu-
tions of the USP Heparin Sodium Reference Standard (Lot
K-5) in each of the 12 sets of assays described above (2 sets
of reagents, 6 independent assays). The purpose of this sep-
arate study arm was to investigate what effect, if any, differ-
ent standards would have on the measured potency of the
test article (T).

Results of the separate study conducted by lab 1 are pre-
sented in Table 6. The results in Table 6 demonstrate mean
test article potencies with 6% to 8% lower values when USP
K-5 was utilized as the reference standard. The percentage
differences measured with the present Anti-Factor IIa proce-
dure are similar in scale to previously reported discrepancies
noted between the International and USP Units (5, 17).
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Table 6. Study of reference standard effects on test article potency values

Assay

T Potency (IU/mL) with 5th IS T Potency (U/mL) with USP K-5

Common In-House Common In-House

1 398 418 389 375
2 399 395 374 361
3 402 397 368 374
4 404 402 377 366
5 408 414 379 375
6 394 403 383 373

Mean 401 405 378 371

NOTES—

1. All unit values were determined utilizing the slope/ratio

procedure, which accounts for the slight differences in T

IU/mL values (above) from those listed in Table 2a.

2. Comparing the common/common reagent determinations, T

mean U/mL Anti-Factor IIa potencies were 94% of the mea-

sured IU/mL values. When in-house/in-house reagent results

were compared, T mean U/mL values were 92% of the mea-

sured IU/mL values.

DISCUSSION

Although the laboratories participating in the study were
experienced with other chromogenic test methods, this was
the first multi-laboratory qualification study of the harmo-
nized Anti-Factor IIa assay procedure involving unfrac-
tionated heparin. Considering this fact, the performance of
the proposed Anti-Factor IIa assay method was excellent.
The between-assay variability for both common reagents
and in-house reagents was low, and the majority of GCV
values were below 10%. Higher % GCVs were obtained
by laboratories using the manual-dilution, microtitre plate
methods. The inter-laboratory variability was equally low;
the overall GCV was found to be only 4.4%. There was a
lower between-laboratory variability with the in-house re-
agents assays compared to the common reagents, but this
was not statistically significant. There was no significant dif-
ference between the potency estimates obtained using the
two types of reagents as indicated by the close to ‘‘1’’ ratio
obtained between potency estimates by the different re-
agents. There was also no significant difference in the po-
tency estimates between the potency estimates obtained
using the different in-house reagents. In addition, there
was also no significant difference between potency esti-
mates obtained using kinetic or endpoint readouts for the as-
says.

The data presented also suggest that the proposed Anti-
Factor IIa method is easy to set up and sufficiently flexible
to allow for differences in reagents and equipment among
participants. Further evidence of flexibility was seen with
results from the modified procedure (Method C) used by
Lab 2, which reported potency estimates that were similar
to those obtained by the other participants. Although only

a small number of laboratories were involved in this study,
the data presented suggest that the proposed Anti-Factor IIa
assay is sufficiently precise and robust to warrant further
evaluation. A larger collaborative study is therefore pro-
posed in order to further evaluate the proposed Anti-Factor
IIa method as a possible replacement for current pharmaco-
peial heparin assays.

ABBREVIATIONS

AT Antithrombin
BSE Bovine spongiform encephalopathy
EP European Pharmacopoeia
GCV Geometric coefficient of variation
JP Japanese Pharmacopoeia
NIBSC National Institute for Biological Standards

and Control
USP United States Pharmacopeia
WHO World Health Organization
WG Working group
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Sterilizing Filtrations with Microporous Membranes

Maik W. Jornitz, Sartorius North America, and Theodore H. Meltzer, Capitola Consulting Co.*

ABSTRACT By definition (FDA, 1987), a sterilizing filter is one that withstands organism challenges of 1� 107 cfu per cm2

of effective filter area. The confronting organism is Brevundimonas diminuta ATCC 19146 cultivated according to Leahy and
Sullivan (1978). Until rather recently, it was believed that the sterilization of fluids could be ensured by their filtration through
a sterilizing membrane whose proper and pertinent identity was confirmed by its pore size rating, which was itself determined
by integrity testing.

Developments in filtration practices showed this belief to be too generally founded. As the folk wisdom has it, ‘‘the devil is
in the details.’’ It was discovered that the positive conclusions based on pore size ratings were subject to modification by the
physicochemical specificity of the organism-suspending fluid; by the individuality of the organism type in its size-changing
response to the suspending fluid; in the possible alteration in the filter’s pore size induced by the fluid; and by the adsorptive
qualities of the membrane resulting from its particular polymeric composition—all influenced by the filtration conditions in
their numerous varieties. This article reviews the present status of and knowledge about sterilizing filtrations with
microporous membranes.

THE PRESENT STATUS

What had once seemed simple was recognized as being
quite complex. The certainty of obtaining sterile effluent re-
quires far more than the identification of a ‘‘sterilizing fil-
ter’’ by a pore size rating. The complex of influences
governing the outcome of an intended sterilizing filtration
necessitates a careful validation of the process, including
that of the filter (PDA Special Report #26). The very drug
preparation of interest, the exact membrane type, the precise
filtration conditions, and the specific organism type(s) of
concern must be employed in the necessary validation.

Sterilization—meaning the absence of all (organism) life
becomes severely restricted by the present view of ‘‘steriliz-
ing filtration.’’ The practice becomes limited to the organ-
isms of concern, possibly only to those tested in the
validation exercise (Agalloco, 1998). B. diminuta proves
not to be a universal model for all types of microorganisms.
Bioburden isolates are to be preferred. However, a necessary
condition of any test organisms is their amenity to identifi-
cation and culturing. A more general conclusion regarding
other organism types under the same processing conditions
involves assumptions. ‘‘Reasoned’’ extrapolations to other
drug preparations, or to other filters, or to other filtration
conditions involve a degree of risk.

The same filter may not sterilize the same preparation un-
der different filtration conditions, especially under dissimi-
lar differential pressures (Leahy and Sullivan, 1978). A
given membrane may or may not retain a particular organ-
ism type suspended in a different drug vehicle (Bowman et
al., 1967). The organism type need not remain constant in
size, but may alter in response to its suspending fluid (Gould

et al., 1993; Leo et al., 1997). The effect of the vehicle upon
the polymeric membrane may cause a change in the pore
size (Lukaszewicz and Meltzer, 1980).

This newer version of sterilizing filtration is short of the
(illusory) certainties that accompanied the earlier beliefs
based on pore size ratings, absolute filters, and an exclusiv-
ity of particle retention by the sieve retention mechanism.
Perhaps not surprisingly, its implementation has lagged
somewhat. Be that as it may, the situation is as described.
The application of validation to sterilizing filtrations can en-
dow the practice with the seriousness it deserves and with
the reliability it requires (Jornitz and Meltzer, 1998; PDA
Special Report #26).

MECHANISMS OF ORGANISM RETENTIONS

The axiom of solid geometry that a particle too large to
enter an opening (pore) cannot pass through it is so sup-
ported by common experiences that it is the usual view of
the mechanism of particle retention. It is the straightfor-
wardness of this logic that served so firmly to bolster a belief
in an unquestionable correlation of filtrative sterilization
with pore size ratings (Johnston and Meltzer, 1979). How-
ever, organism (particle) retentions need not derive only
from sieving, from the size exclusion mechanism that results
from the particle size / pore size relationship. Adsorptive ef-
fects, including filter-surface impactions, can also be effec-
tive in this regard.

The adsorptive fixation of organisms to solid surfaces is
reported in the literature. Pertsovskaya and Zvyagintsev
(1971) state that different groups of different bacteria are ad-
sorbed by polymeric films composed of polyamides, poly-
acrylates, polyethylenes, or cellulose acetate. That various
bacteria adsorb onto various surfaces was also disclosed* Correspondence should be addressed to Theodore H. Meltzer, Ph.D., Ca-

pitola Consulting Co., 8103 Hampden Lane, Bethesda, MD 20814-1124;
telephone 301.986.8640; fax 301.986.9085.
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by Gerson and Zajic (1978). Hjertin et al. (1974) studied the
adsorption of yeasts on nonionogenic, hydrophobic agarose
and the column adsorption of S. typhimurium.

Zierdt and his associates in 1997 at the National Institutes
of Health noted that both gram-negative and gram-positive
organisms were retained on the surfaces of polycarbonate
and cellulose acetate membranes of pore sizes much larger
than the bacteria. The organisms involved in the studies
were Escherichia coli and Staphylococcus aureus. The ad-
sorptive bonding of the bacteria to the polymeric filter sur-
face withstood the mechanical and desorptive actions of
washings with buffer solutions (Zierdt et al., 1977). SEM
photographic evidence of 0.8-mm S. aureus organisms re-
tained on the surfaces of (track-etched) polycarbonate mem-
branes of 12 mm–rated pore size is shown in Figure 1
(Zierdt, 1978).

Figure 1.

The adsorptive removal of B. diminuta by a glass fiber
prefilter in circumstances unattributable to sieve retention
is shown in Figure 2 (Leahy and Sullivan, 1978). Tanny
et al. (1979) challenged the exclusivity of sieve retention
as the mechanism of organism removal by membrane filters.
It was postulated that the retention of B. diminuta by 0.45
mm–rated mixed esters of cellulose membranes involved ad-
sorptive sequestration. An initial reluctance by some to ac-
cept this view stemmed from the firmly stated belief of
earlier investigators that membrane filters were so uniform
in their pore sizes, a condition favorable to sieving, as to
serve solely as screen filters. Pore size distribution of mem-
branes had early on been explored by mercury porosimetry
and had been reported to be a narrow 5%. The 0.45 mm–
rated membrane was said to be 0.02 mm in its distribution;
‘‘It reflects an extraordinary degree of uniformity.’’ (Dwyer,
1966). Subsequently, Marshall and Meltzer (1978) demon-
strated the actual value to be closer to 100%.

Figure 2.

De-emphasis of membrane pore size distribution delayed
explanation of the dependence of organism retention on the
challenge density. The exaggerated report of pore size uni-
formity confused the meaning of the pore size rating by
trivializing its difference from the largest pores. Meant to
signal the mean pore size, it came also to identify the set
of largest pores, those that are the concern in particle reten-
tions. Consequently, experts in the membrane field advised,
‘‘The membrane filter functions primarily as a screen filter.
It retains all particles larger than the pore size of the filter.’’
(emphasis added) (Dwyer, 1966). This is now known not to
be so; nor does the pore size rating value represent the pore
dimensions.

The erroneous concepts sustained belief in the exclusivity
of sieve retention and catered to the comforting reliance on
absolute filters. The reluctance to abandon the certainty of
sieve retention, where it applies, in favor of the conditional
actions of the adsorptive effect is evident even today—
hence, the drive to use membranes of lower pore size rat-
ings, more assertive of size exclusions, where 0.2/0.22
mm–rated filters do not yield sterile effluent. Not surpris-
ingly, some 20 cases of such occurrences have been noted,
B. diminuta not being a universal model for all organisms
(Sundaram et al., 2001). Thus, 0.1 mm–ratings are cham-
pioned as alternatives to the more conventional use of the
0.2/0.22-mm variety despite the observation that the organ-
isms escaping capture by the latter are not necessarily re-
tained by the former and also despite the penalty in flows
where the advocated substitution is unnecessary (Kawamura
et al., 2000).

THE CHALLENGE DENSITY

The origins of the 1� 107/cm2 value are unclear. Thermal
sterilizations are seen as capable as achieving fewer than
one failure in one million. Because of sampling limitations,
sterilizing filtrations cannot ensure fewer than one failure
per thousand. It may be that the 1 � 107 number was se-
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lected to elevate reliability of the sterilizing technique. The
target of one in 10 million also represents an attempt to
match the number of challenging organisms to the number
of pores calculated to be present in an area of membrane.
The calculations, which take into account the total porosity
of a membrane area and assume each pore to have the vol-
ume of a sphere 0.2 mm in diameter, are too presumptuous.
Nevertheless, some calculations suggest there are 10 million
pores, 0.2 mm–rated, per square centimeter of microporous
membrane. The object of the challenge is to ensure that even
an occasional, single large pore will be confronted by an or-
ganism. The goal is statistically flawed. The attainment of
the hoped-for organism/pore confrontation would not be
realized. The organism disposition over the membrane
would not be uniform but would follow the laws of prob-
ability via the Poisson distribution. Some of the pores would
go unchallenged while some would be multi-challenged
(Juran, 1974).

The 1 � 107/cm2 challenge far exceeds the degree of or-
ganism loadings that characterizes pharmaceutical prepara-
tions presented to final filters. It is, however, justified by the
belief that a filter capable of withstanding a severe trial will
assuredly resist lesser confrontations. Indeed, Elford (1933)
found and Wallhäusser (1985) confirmed that higher organ-
ism densities resulted in greater probabilities of organism
passage.

It should be pointed out, however, that not the total organ-
ism count itself but its state of dilution may influence the
filter’s retention qualities as an expression of its pore size
distribution. The matter has been little investigated with or-
ganism, but with silica particles it is found that diluter sus-
pensions are ini t ial ly retained quite thoroughly;
progressively suffer poorer retentions over time; but ulti-
mately undergo improved removal efficiency (Zahka and
Grant, 1991). The changes in particle removal over time
are explained as follows: Despite the hydrodynamic flow
being preferentially directed to the fewer larger pores
present in the filter, it engages the overwhelmingly larger
of numbers of smaller pores. Complete particle removal re-
sults, and the smaller pores thus encountered become
blocked. In consequence, the proportion of larger pores in-
creases. This promotes particle passage. As the particles ac-
cumulate at the larger pores, they become increasingly
clogged and blocked. Increased particle retention then re-
sults (Jornitz and Meltzer, 2001).

The implications of these findings to the selection of chal-
lenge densities appropriate to the testing of pharmaceutical
preparations are intriguing. Validation of the sterilizing fil-
tration operation using the very drug preparation of interest,
whatever its actual organism concentration, may finesse the
problem.

THE MODEL ORGANISM

FDA (1987) defines a sterilizing filter as one that retains
1 � 107 cfu of Brevundimonas diminuta ATCC 19146/per
cm2 of effective filtration area (EFA). FDA, although cogni-
zant of smaller organisms (Howard and Duberstein, 1980),

selected B. diminuta as the model organism for sterile filtra-
tions. Although not the smallest organism known, B. dimin-
uta was considered diminutive enough to represent
whatever smaller size organisms were likely to be present
in pharmaceutical preparations.

It was this organism, then called Pseudomonas diminuta,
that Bowman et al. (1963) found could be removed from its
suspension by 0.45 mm–rated microporous membrane ex-
cept, surprisingly, in the presence of penicillinase. The
0.2/0.22 mm–rated membrane was devised for its removal.
Until the 0.45 mm–rated membrane exhibited its inability to
retain B. diminuta in that situation, it was considered the
‘‘sterilizing filter.’’ This appellation was passed to the 0.2/
0.22 mm–rated membrane that did so retain the organism.
However, the 0.45 mm–rated membrane otherwise did per-
form as the sterilizing filter for B. diminuta, as well as in
other circumstances (Tanny et al., 1979; Trotter et al.,
2002). It depends upon the filtration process. The point
being made is that the attainment of sterility is dependent
upon more than the pore-size rating. Process conditions
and fluid properties also influence the retentivity. A univer-
sal type ‘‘sterilizing filter’’ is unlikely, given the variety and
complexities of sterile filtrations (Jornitz and Meltzer,
2001).

The filtrative sterilization by 0.45 mm–rated membranes
of solutions containing B. diminuta had conventionally been
ascribed to sieve retention. This was brought into question
by the interfering action of penicillinase. It seemed unrea-
sonable that penicillinase in solution could interfere with
sieve retention. That the 0.45 mm–rated pores were too large
to sterilize by sieve retention became evident in that no ster-
ile effluent resulted. In the absence of the protein, it was ra-
tionalized, organism removal was governed by adsorptive
sequestration. In its presence, penicillinase preemptively
saturated the adsorption sites to competitively prevent or-
ganism sequestration. To effect the sieve retention of the or-
ganisms the smaller pore sized 0.2/0.22 mm–rated
membrane was necessitated. The penicillinase did not inter-
fere with sieve retention.

The earlier reliance on pore size as a guarantor of sterility,
as defined by 1 � 107 cfu/cm2 EFA of B. diminuta, was
based on a correlation of membrane integrity test values
(which differ for membranes of different polymeric compo-
sitions) with the degrees of retention (Reti, 1977; Pall and
Kirnbauer, 1978; Johnston and Meltzer, 1979). The experi-
mental work largely utilized organism suspensions in water
or in saline lactose broth. At the time, sieve retention was
considered the exclusive mechanism of particle removal
by filters. Consequently, the limitations imposed by factors
such as vehicle effects, etc., were neither appreciated nor in-
vestigated.

PORE SIZE RATINGS

The microporous membrane filters are available from
several manufacturers in a series of pore sizes, each with a
pore-size distribution that remains undefined (Marshall and
Meltzer, 1978) despite its contribution to the retention pic-
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ture (Zahka and Grant, 1991; Jornitz et al., 2001). The pore-
size ratings, upon which the sterilizing ability of membranes
was believed to depend, have uncertain values. The ratings
are assigned individually by each manufacturer; there is no
industry standard. Consequently, the same pore size rating
from different manufacturers may represent different pore
dimensions (Meltzer and Lindenblatt, 2002). The desig-
nated pore sizes, as is by now widely understood, do not de-
scribe actual pore dimensions. They serve as manufacturer’s
parts numbers.

Pore size designations were early on assigned on the basis
of mercury intrusion measurements (Rootare, 1970; Melt-
zer, 1987) or from mean flow-pore analyses (ASTM
1980), not by particle retentions. To attempt to use organism
retentions invites, among other complications, those influ-
encing adsorptive sequestrations. Retention ratings have
been attempted using latex beads in the presence of surfac-
tants that suppress adsorptions (Wrasidlo and Mysels, 1984;
Emory et al., 1993). In one study the manufacturer of nylon
membranes reported that on the basis of latex particle reten-
tion its 0.1 mm rating would be labeled 0.28 mm; its 0.2 mm–
rated counterpart would be rated 0.46 mm (Krygier, 1986).
As stated, the filter ratings are not standardized, and the
manufacturers do not ordinarily disclose their pore size rat-
ing systems.

The first ‘‘sterilizing membrane’’ manufactured in the
USA, on the original German technology (Zsygmondy,
1909), was rated as having a pore size of 0.45 mm. As stated
above, it was found, however, that B. diminuta was not re-
moved by this filter when protein was present in the drug
preparation. The pore size was reduced by half to effect ster-
ilization (Bowman et al., 1967). The resulting ‘‘sterilizing
membrane’’ was labeled 0.20 or 0.22 mm–rated, depending
upon its fabricator.

FDA’s defining of a ‘‘sterilizing filter’’ as one capable of
retaining the B. diminuta burden of 1� 107/per cm2 led filter
makers to label such filters 0.2/0.22 mm–rated. The relevant
bacteria testing is performed under specified conditions dur-
ing the membranes’ development and production stages
(ASTM, 1988). The 0.1 mm–rated filters, being tighter, re-
quire no qualification. Yet, neither of these ratings always
retains all the organism types that are encountered in phar-
maceutical processing. The 0.45 mm–rated filters do not
meet this retention qualification. Nevertheless, as demon-
strated by Tanny et al. (1979) and Trotter et al. (2002), they

do perform as sterilizing filters under specified conditions.
The point being made is that pore size ratings do not guar-
antee the attainment of sterilizing filtrations, as had pre-
viously been believed. Considerations other than pore size
are involved. The drug preparation can affect sieve reten-
tions by altering the pore size and/or organism size. It can
also influence the adsorptive sequestration mechanism by
modifying the adsorptive tendencies of the filter polymer.
Additionally, the filtration conditions, such as temperature
and pressure differentials, exert their own influences.

PORE ARCHITECTURE

The membrane analogy is that of a polymeric sponge.
The filter pores are pictured as being irregular and tortuous
capillaries composed of interconnected spaces within the
polymer matrix. The structure derives from a polymer solu-
tion which is deposited (cast) in a very precise thickness.
Being in solution, the long-chain polymer molecules are
in motion in the coiled, convoluted, and tangled forms nor-
mal to their ambient temperature. The chain segments are
separated from one another by distances fixed by the poly-
mer dilution. It is these interstitial spaces that in their inter-
connections prefigure the pores of the finished membrane.
Casting formulae of different polymer concentrations give
rise to different intersegmental separations, ultimately to
different porosities, when by proper manipulation the poly-
mer is precipitated as a gel, to be washed and dried to its
solid, microporous membrane state. There is an ineluctable
pore size distribution, and some anisotropic pore shape for-
mation is inevitable (Kesting, 1985).

Williams and Meltzer (1983) hypothesize the formation
of the microporous membrane structure according to known
soap bubble clustering and in accord with zeolitic composi-
tions. The open areas were prefigured in the casting solu-
tion. They are of various polygonal shapes, framed by
polymeric struts and walls. They are interconnected by
openings in their common walls. It is these openings that
are the metering and retaining pores of the membrane. Fig-
ure 3 is of a detergent foam confined between glass plates.
The polygonal structure is obvious. Figure 4 is of a reticu-
lated polyurethane foam demonstrating the same polygonal
forms.
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Figure 3.

Figure 4. Reticulated polyurethane foam

Too little is actually known about the pore shapes and
sizes. The total porosity of the filter can be assayed, but
the number of pores, however defined (Johnston, 2003), is
estimated on the basis of oversimplifying assumptions. The
number of the all-important retentive pores, or of the largest
pores, cannot be assessed with confidence.

VALIDATION

Given the complexity of factors that govern the attain-
ment of a sterilizing filtration, the achievement of the objec-
tive requires documented experimental evidence. The
necessary validation protocol has been amply described in
the literature. PDATechnical Report #26, Sterilizing Filtra-
tion of Liquids, is an excellent and detailed source. Jornitz
and Meltzer (2001) also deal with the subject. Figure 5.
from PDA Technical Report #26 illustrates in chart form
the validation strategies that are involved in the exercise.
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Figure 5.

RESTATEMENT OF PRESENT SITUATION

Until recently, the 0.2/0.22 mm–rated membranes were
considered the ‘‘sterilizing filters’’ based on their retention
of Brevundimonas diminuta in the amount of 1� 107 cfu per
cm2 of filter surface. However, B. diminuta is not a suitable
model for organisms encountered in all pharmaceutical set-
tings. Some type organisms penetrate 0.2/0.22 mm–rated
membranes. When the organisms are known to be smaller,
as in water purification contexts, 0.1 mm–rated membrane
should be employed. The 0.1 mm–rated membranes are
tighter than their 0.2 or 0.22 mm–rated counterparts. Their
pores being more restricted, they better retain smaller organ-
isms based on the size-exclusion principle. However, their

unnecessary use will needlessly penalize flow rates and pos-
sibly throughputs.

Filters retain organisms by other than by the sieve reten-
tion mechanism. In liquid filtrations, the main mechanisms
of microbial retention are sieve retention and impact and
surface adsorptions. Depending upon the fluid vehicle, the
organism type, the membrane polymer type, and the filtra-
tion conditions, cells may adhere to the pore surfaces as they
negotiate the ‘‘tortuous pores’’ through the membranes. For
gas filtrations, the same phenomena are at work, but the ad-
sorptive phenomenon is enhanced by additional electrostatic
interactions. These electrostatic interactions are so strong
that, for a given filter rating, particle retention is signifi-
cantly more efficient in gas filtration than in liquid filtration.
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It is now recognized that a pore size of whatever rating,
however confirmed by integrity testing, whether 0.2/0.22,
0.1, or 0.45, is not enough to ensure sterile effluent. Other
factors can influence the microbial retentive properties of
microporous membranes for fluid filtration applications.
These include the physicochemistry of the fluid; pH, vis-
cosity, and chemical composition, and its compatibility with
the filtration matrix. The filtration conditions are also influ-
ential: the filtration velocity/flow rate, the differential pres-
sure across the filter membrane, and the duration of the
filtration. Additionally, the surface properties of the filtra-
tion matrix, particularly its propensity for adsorptions, and
the size and surface properties of the particles being filtered
are important. The validation of the filtration process is ne-
cessitated by the many variables. Its proper implementation
requires the use of the actual membrane type and the specific
drug preparation under the actual use conditions.
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The USP Perspective to Minimize the Potential Risk of TSE Infectivity in
Bovine-Derived Articles Used in the Manufacture of Medical Products

Ian DeVeau,*USP, Roger Dabbah, USP, and Scott Sutton, USP Analytical Microbiology Expert Committee

ABSTRACT This Stimuli article on the potential risk of acquiring transmissible spongiform encephalopathy through the use
of bovine-derived articles in the manufacture of medical products and on risk-reduction strategies to minimize this risk was
prepared at the request of the USP Analytical Microbiology Expert Committee and USP Project Team 11. The article is
divided into two major sections: a review of the illness and risk-reduction strategies. The review of the illness is intended
to give the reader an overall view of the issues involved in transmissible spongiform encephalopathy and why it is a concern
to the manufacturer, regulator, and consumer of health care products. The risk-reduction strategies are intended as a
preliminary presentation of guidelines that may ultimately be included in a new general information chapter on the
subject. Readers are invited to submit comments, suggested additions, changes, and revisions to the authors.

INTRODUCTION

Articles of bovine origin are used extensively in the pro-
duction of pharmaceuticals, biologics, medical devices, and
dietary supplements; for many of these health care products,
it is difficult to identify a single product from any one of the
categories that does not contain or utilize in its production at
least one component that can be derived from bovine
sources. Bovine articles are used as active pharmaceutical
ingredients, excipients, components of medical devices, or
components of cell culture media used in the synthesis of
biologics and biotechnological products. Since the first de-
scription and subsequent outbreaks of a transmissible spon-
giform encephalopathy (TSE) in cattle (bovine spongiform
encephalopathy or BSE) capable of infecting other species,
including humans, by the consumption of infected bovine
products, there have been some concerns about the potential
risk of TSE transmission through the use of health care
products. Although there have been isolated reports of
TSE transmission in domesticated animals linked to the
use of vaccines (Agrimi et al., 1999; Caramelli et al.,
2001), it is generally accepted that the TSE transmission risk
through animal-derived articles used in the manufacture of
health care products is very low (Bader et al., 1997; Cohen
et al., 2003). Regardless of the very low risk potential, var-
ious US and international regulatory agencies have devel-
oped guidances to help manage and further reduce the
potential transmission risks. The purpose of this article is
to review the issues involved in TSE transmission risks
and to outline general risk reduction strategies based upon
current scientific studies and regulatory guidances.

REVIEW OF THE ILLNESS

TSEs are a family of transmissible animal and human dis-
eases characterized by spongy degeneration of the brain
with severe neurological signs and symptoms. No treat-
ments for TSEs are available, and the disease is fatal in all
known cases. TSEs are also characterized by relatively long
incubation periods of several years and, within the brain, are
accompanied by activation of microglial cells, hypertrophy
and proliferation of astrocytes, and degenerative neuronal
vacuolation. Clinical features include mental changes, atax-
ia, and loss of fine motor control of body homeostasis (Kos-
ter et al., 2003).

The first description of a TSE was published in the mid-
1700s in Europe for scrapie, a neurological disorder in
sheep and goats. A human TSE, Creutzfeldt-Jakob disease
(CJD) was first described in the early 1900s (Creutzfeldt,
1920). Other human spongiform encephalopathies de-
scribed prior to 1995 include Kuru, Gerstmann-Sträussler-
Scheinker syndrome, and fatal familiar insomnia. Addi-
tional TSEs include chronic wasting disease of elk and deer,
which is endemic in certain parts of the United States and
Canada (Williams and Young, 1980) and Transmissible
Mink Encephalopathy (Marsh et al., 1976).

The causative agent of TSE (including BSE) is still con-
troversial (Narang, 2002; Priola et al., 2003; Manuelidis and
Lu, 2003), but most studies point to proteinaceous infec-
tious particles devoid of any nucleic acid and termed prions
(Prusiner, 1991; Uptain and Lindquist, 2002; Caughey and
Lansbury, 2003; King and Diaz-Avalos, 2004). Evidence
suggests that a prion is a modified form of a normal cellular
protein (PrPc). This protein is found predominantly on the
surface of neurons; however, it is also found on lymphoid,
lung, liver, spleen, and kidney tissues (Brown et al., 1994).
Small amounts of the protein have also been reported on
skeletal muscle (Thomzig et al., 2003) and blood cells (Cer-
venakova et al., 2003). It is a soluble glycoprotein with a

* Correspondence should be addressed to Ian DeVeau, Senior Scientist, De-
partment of Drug Standards, U.S. Pharmacopeia, 12601 Twinbrook Park-
way, Rockville, MD 20852-1790; telephone 301.816.8178; fax
301.816.8373; e-mail ifd@usp.org.
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secondary structure containing about 42 percent and about 3
percent alpha helix and beta sheet, respectively. The modi-
fied form of PrPc, PrPsc (for scrapie), is the putative disease
agent. PrPsc is relatively insoluble, accumulates in cytoplas-
mic vesicles of diseased individuals, and has the primary
structure identical to PrPc, but its secondary structure is
about 30 percent and about 43 percent alpha helix and beta
sheet, respectively (Pan et al., 1993). PrPc can bind to each
other, forming large aggregates. Furthermore, when it is
present PrPsc catalyzes the conversion of PrPc to PrPsc; ex-
pression of PrPc is required for infection with a TSE (Brand-
ner et al., 1996).

The two forms of the prion protein differ greatly in their
reaction to various biochemical, chemical, and physical
agents known to either hydrolyze or denature proteins. PrPc

is completely digested by hydrolysis with proteinase K,
readily hydrolyzed by relatively weak acids and bases,
and denatured by high heat and chaotropic agents. Pro-
teinase K removes only the N-terminal 67 amino acids of
PrPsc, leaving a residue that is still infectious. PrPsc is also
resistant to acid hydrolysis and denaturation by heat and
chaotropic agents.

BSE was unknown until the 1980s, when it was first de-
scribed in the United Kingdom (Wells et al., 1987). Before
the causative agent and means of transmission were known,
an outbreak of BSE occurred within the UK leading to the
death of approximately 200,000 head of cattle diagnosed
with the disease. In order to contain the illness, more than
4.5 million head of asymptomatic cattle were destroyed,
devastating the British cattle industry (DTZ Pieda Consult-
ing, 1998). Although the UK has had the greatest number of
reported cases of BSE, the illness has also been reported
throughout Europe, Israel, Japan, Canada, and, as of De-
cember 2003, the United States (OIE, 2004). In the vast ma-
jority of these diagnosed cases, the source of the BSE has
been identified as originating in the UK. Because the sole
incidence of BSE in the United States was in a cow traced
back to Canada, the US Department of Agriculture (USDA)
and the Office International des Epizooties considers this as
a nonindigenous case. The only regions still reporting no
cases of BSE are South America (excluding the Falkland Is-
lands), Australia, and New Zealand.

The origin of BSE also is controversial. Two theories
have been proposed. The more favored theory is that it arose
from sheep and goat scrapie; this theory is, in part, sup-
ported by the fact that scrapie is widespread and remains
one of the more common TSEs in domesticated animals.
This theory is further supported by the discovery of a strain
of sheep scrapie that has chemical properties similar to those
of BSE (Hope et al., 2000). However, there are still some
strain differences between scrapie prion and the BSE prion.
Furthermore, scrapie and BSE differ in the signs, symptoms,
and progression of the respective diseases. The alternative
theory is that BSE arose spontaneously in a few cows within
UK herds (Bostok, 2000). This theory is, in part, supported
by the belief that the human TSE, CJD, occurs sponta-
neously in one in every one to five million people. It is
thought that the spontaneous rate of BSE in cattle may be

similar. Although the origin of BSE is controversial, the am-
plification and subsequent spread of the causative agent is
believed to be fairly well established (Lindenbaum, 2001;
Collinge, 2001).

Prions are stabilized by fatty material, and extraction of
lipids tends to make them more susceptible to heat denatura-
tion. It is an international agricultural practice to feed cattle,
especially dairy cows, high-protein supplements derived
from rendered animal by-products. In the past, these animal
by-products included the remains of sheep and goats, as
well as cattle. Prior to the 1980s, it was common practice
to extract and market tallow from rendered animals. As
the demand for tallow declined around 1980, renderers
switched to a less expensive rendering process, which used
lower temperature without removing lipids. This produced
animal feed of higher fat content. Some speculate that a few
TSE-infected animals entered into the rendering process, the
process failed to inactivate prions, and the subsequent in-
fected feed was given to healthy animals. Prions were able
to withstand normal digestion, passed into the animals’ cir-
culatory systems, and eventually were deposited into ner-
vous tissues, where they became amplified. As the
infected animals were recycled through the rendering pro-
cess, an amplification of the infectious materials occurred,
resulting in the epidemic that was experienced in the UK
(Wilesmith et al., 1991; Taylor et al., 1995).

Beginning in 1988, measures to control BSE in the UK
were put into place, and numerous countries began to ban
the importation of cattle and bovine products from the
UK. Eventually, bans on the feeding of ruminant-derived
animal feed to ruminants were adopted worldwide. Statistics
on the illness in the UK indicate that the regulations put into
place after the BSE outbreak, following an initial lag period
caused by the long incubation period of the illness, have sig-
nificantly reduced the incidence within that country. Inci-
dences of BSE are still being reported, primarily in
animals that were born prior to the institution and enforce-
ment of the feed band (MAFF, 1998). Regardless of whether
BSE represents cross-species transmission of scrapie or
spontaneous eruption within cattle herds, there is a potential
risk of additional BSE outbreaks in cattle herds in the future
if the feed ban described above, which appears to have bro-
ken the cycle of transmission and amplification, is rescinded
or if its enforcement is lax.

In the years intervening between the detection of BSE in
the UK and the institution of measures to control its spread,
infected cattle entered into the human food chain. Although
CJD had been first described in the 1920s, starting in 1994 a
new form of CJD, variant CJD (vCJD), began to appear in
persons residing or having resided in the UK. The signs and
symptoms of CJD (Will et al., 1996) include a mean age of
onset of about 65 years; mean onset of clinical signs before
death of about 4 months; displays of degrees of confusion
and ataxia without abnormal behavior; and, upon autopsy,
‘‘florid’’ amyloid plaques usually absent from brain tissue.
In contrast, the signs and symptoms of vCJD include a mean
age of onset of about 29 years, mean onset of clinical signs
before death of about 12 months, displays of abnormal be-

STIMULI TO THE REVISION PROCESS
Pharmacopeial ForumStimuli articles do not necessarily reflect the policies

Vol. 30(5) [Sept.–Oct. 2004]of the USPC or the USP Council of Experts1912

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
ti
m
ul
i
to

th
e
R
ev
is
io
n
P
ro
ce
ss



havior, and, upon autopsy, ‘‘florid’’ amyloid plaques always
present (Ironside et al., 1997). Another difference between
vCJD and CJD is that, to date, 100% of all vCJD patients are
homozygous at codon 129 of the prion protein gene for
methionine, whereas no such distinction is present in cases
of CJD. In addition, when the brain material from the vCJD
patients was strain typed using the mouse system, vCJD and
BSE were found to be the same strain (Bruce et al., 1997).
Furthermore, the size and glycosylation pattern of the prion
molecule from CJD and vCJD are different; prions from pa-
tients with vCJD are identical to those found in cattle with
BSE (Collinge et al., 1996). It has also been shown that for
transgenic mice containing the human prion protein and in-
fected with BSE, the incubation times are very similar to
those of mice containing the bovine prion protein (Korth
et al., 2003). These last three characteristics, along with geo-
graphy of both the BSE and vCJD outbreaks, indicate that
the source of vCJD was from the consumption of human
food products of bovine origin. This indication suggests
there may be a potential risk of TSE transmission to humans
from the use of bovine-derived medicinal products. Cur-
rently, fewer than 150 patients with vCJD have been diag-
nosed in the UK; however, recent examination of lymphoid
tissues surgically removed from appendicitis and tonsillitis
UK patients leads to estimates that UK residents may harbor
the infectious TSE agent at a rate of 49–692 per million
(Hilton et al., 2004).

Prions at high titer are found primarily within tissue of the
central nervous system of infected animals. This includes
the brain, spinal cord, and dorsal root ganglia; these tissues
are referred to as high-infectivity tissues (WHO, 1999). In
infected cattle, lower titers have been found in cerebrospinal
fluid, lung, lymph tissue, spleen, kidney, liver, and ileum
(Brown et al., 2001; Terry et al., 2003); these tissues are re-
ferred to as low-infectivity tissues. In cattle, no detectable
infectivity was found in skeletal muscle, cardiac muscle,
prostate, adrenal glands, clotted blood, fat, gingiva, intestine
(except for the ileum), testis, thyroid, milk, mucus, feces,
saliva, semen, serous exudate, sweat, tears, and urine; these
tissues are regarded as noninfectious. However, other stu-
dies of TSE-infected hamsters have found prions in skeletal
muscle (Thomzig et al., 2003). Studies using rodents have
demonstrated the presence of TSE infectivity associated
with blood (Cervenakova et al., 2003). This infectivity is as-
sociated mostly with the leukocyte and plasma fractions,
and residual infectivity is associated with red blood cells.
The transfusion of blood from preclinical sheep infected
with either BSE or scrapie can infect naive sheep (Hunter
et al., 2002). Moreover, the December 2003 report of a case
of a human vCJD fatality in the United Kingdom, purport-
edly from a blood transfusion, indicates a potential TSE-in-
fection risk associated with blood and blood products
(Matthews et al., 2003). In addition, studies have found
prions in the urine of TSE-infected rodents, cattle, and hu-
mans as detected by immunological methods; however, in-

tracerebral inoculation of hamsters with urine-derived
prions did not cause clinical signs of prion disease even after
a prolonged incubation period, suggesting urine-derived
prions may differ in pathogenic properties from brain-de-
rived prions (Shaked et al., 2001).

Animals and humans are currently diagnosed with TSE
post-mortem using several types of tests. The classic diag-
nostic test is histological examination of brain tissue, look-
ing for the characteristic vacuolar degeneration. There are
also immunohistochemical tests that can confirm the
presence of PrPsc in the vacuolated regions of the brain (Har-
itani et al., 1994). In addition, there are other, immunologi-
cally based tests, such as Western blots (Oesch et al., 2000)
and ELISA (Grassi et al., 2001), that can quantitate the PrPsc

present in tissues having high or moderately high titers.
These tests typically take less time to perform than histo-
logical examination (6–8 hours versus weeks, respectively)
and can be partially or fully automated. Although most of
these are post-mortem tests, some of them can be used as
ante-mortem tests of lymphoid tissue samples from the ton-
sils (Schreuder, et al., 1998) or from the third eyelid
(O’Rourke et al., 2000) of infected animals. However, the
immunochemical tests still require extensive sample collec-
tion and preparation and are expensive, limiting their feasi-
bility for routine testing and monitoring the disease state of
large herds. Current tests lack the sensitivity to detect prions
in certain tissues, such as blood, where infectivity has been
demonstrated. Moreover, current tests may not be able to de-
tect infectivity in infected animals not yet showing clinical
signs; negative results do not ensure the absence of infectiv-
ity. In these cases, the detection of infectivity is possible if
suspect tissue is inoculated intracranially into experimental
animals where the prions can become amplified. The disad-
vantage of the intracranial inoculation approach for detec-
tion of low infectivity is that it can take months to years
to obtain a positive result. Although other analytical meth-
ods are under development for the detection and quantita-
tion of prions from low-infectivity tissues such as blood
(Schmerr et al., 1999; Schmitt et al., 2002), no currently
available and fully available method is sensitive enough
for routine ante-mortem screening of asymptomatic ani-
mals. Other factors hampering method development include
an unclear understanding of what constitutes an infectious
dose, the lack of Biosafety level 3 laboratories necessary
for carrying out method development and validation, sam-
ple matrix interferences, and the lack of readily available,
standardized reference materials for validation. In this situa-
tion, the best current approach to reduce the risk of transmit-
ting TSE either via foods or health care products is through
the appropriate sourcing of the animal-derived articles and
the use of practices and procedures that have been shown to
eliminate or destroy the infectivity. The following section
will address these issues.
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RISK-REDUCTION STRATEGIES

This section considers measures for minimizing the po-
tential risk of TSE transmission during the use of animal-de-
rived materials, especially if the animal is a ruminant. Such
materials may be used for the preparation of:
� active substances
� excipients
� raw or source materials and reagents used in production

(e.g., bovine serum albumin, enzymes, culture media—
including those used to prepare working cell banks or
new master cell banks)

� fermentation culture media (media used in establish-
ment of stock microbial cultures should be evaluated
only for contribution to final fermentation volume)

� medical devices
� reagents used to clean manufacturing equipment
� media used for media fills on equipment used to manu-

facture sterile products.
It is recommended that alternative, nonanimal source in-

gredients be substituted for animal-source ingredients
whenever possible. However, in some cases, nonanimal
source ingredients may not be suitable for the intended pur-
pose. In these situations, animal-source ingredients are a ne-
cessity, and the implementation and maintenance of risk-
reduction strategies are a requirement.

These risk-reduction strategies are also applicable to ma-
terials that come into direct contact with the equipment used
in the manufacture (and therefore have the potential to allow
contamination) of, for example, test media used in plant and
equipment validation. The proposed measures are especially
applicable for bovine and other ruminant-derived material
and may be adapted to include other animals if they are later
shown to have the potential risk of transmitting the TSE
agent.

In light of the current scientific knowledge and regardless
of the geographic origin, milk is unlikely to present any risk
of TSE contamination (Bader et al., 1997; Cohen et al.,
2003). Therefore, milk and materials derived only from milk
may be excluded from the scope of these strategies, pro-
vided the milk is sourced from healthy animals under the
same conditions as milk collected for human food consump-
tion. Derivatives of milk from ruminants prepared with the
use of other ruminant materials (such as pancreatic-enzyme
digest of casein), are not excluded from the scope of this ar-
ticle because of the use of these other ruminant materials.

Derivatives of wool and hair of ruminants, such as lano-
lin, wool alcohol, and amino acids are also excluded from
the scope of this article, provided the wool and hair are
sourced from live animals, because hair by itself is consid-
ered to have no potential of infectivity (Bader et al., 1997).
Derivatives of wool and hair from ruminants prepared with
the use of other ruminant materials (such as pancreatic en-
zymes) are not excluded from the scope of this article be-
cause of the use of these other ruminant materials.

Manufacturing (Including Collection of Source
Materials)

Ideally, the sourcing of materials of ruminant origin
should be established closed herds. A closed herd is main-
tained in such a way as to minimize contact with other do-
mestic ruminants to reduce the risk of contracting diseases,
such as TSE, that are transferable to humans. The animals in
a closed herd have not been suspected of scrapie, BSE, or
other herd-threatening diseases. Members of the closed herd
have documented female lineage, and each animal is
uniquely identified. Adequate steps are taken to ensure that
the animals of a closed herd do not come in contact with
other animals not of the closed herd, although exposure to
animals not thought to be of high risk of being TSE infected,
such as horses, cats, and dogs, may be acceptable. Food pro-
vided to the animals of the closed herd contains no rumi-
nant-derived protein or offal, and, preferably, all animal
feed is produced within the confines of the closed herd fa-
cility to help guard against accidental exposure to TSE-in-
fected feed. Once established, all cattle in a closed herd
should be born to that herd. Furthermore, because research
indicates that semen does not transmit TSE (WHO, 1999),
new genetic variation should be introduced into a closed
herd only as semen. A herd should be maintained under
the conditions stated above for at least 6 years to ensure
no latent TSE is present before it can be declared a closed
herd (ES, 2000). The lowest possible potential risks of TSE
transmission are through the use of bovine-derived articles
originating from animals from closed herds, especially for
bovine-derived articles that do not undergo processing to re-
duce infectivity.

Currently, due to the relatively small number of closed
herds, bovine and other ruminant-derived articles from clos-
ed herds are in limited supply and tend to be more expensive
than articles derived from open herds. When using closed
herd–derived material is not feasible, additional details
should be sought about the source of the bovine-derived ma-
terials and other measures taken to minimize the risk of
transmission of TSE agents (as well as other animal dis-
eases); the remaining part of this discussion will focus on
the use of open-herd, animal-derived material. The manu-
facturer of the medicinal product should audit the supplier
of these materials to ensure that the latter are sourced and
handled in conformity with the principles outlined in this
article and appropriate quality control systems.

The risk of transmission of infectious agents can be
greatly reduced by controlling a number of parameters.
These parameters include:
� geographic source of animals
� nature of animal tissue used in manufacture
� production process(es).

It is unlikely that any single approach will establish the
safety of a product, and therefore the three approaches cited
above need to complement each other to minimize the risk
of contamination.
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Animals as Sources of Materials

Careful selection of source materials is the most impor-
tant criterion for the safety of medicinal products. The most
satisfactory sources of materials are closed herds, followed
by open herds from countries that have not reported cases of
endogenous BSE and have (OIE, 2003):
� compulsory notification
� compulsory clinical and laboratory verification of sus-

pected cases.
Official certification of the origin should be available

from the supplier, obtained and kept on file. In addition,
firms should ensure that a risk of BSE infection is not intro-
duced from the following factors:
� the importation of cattle from countries where a high

incidence of BSE has occurred
� the importation of progeny of affected females
� the use in ruminant feed of meat and bone meal contain-

ing any ruminant protein.
Current US FDA recommendations prohibit the use of

any bovine-derived materials that originate from countries
reporting indigenous cases of BSE in any FDA-regulated
product (CBER, 2000), with the exception of gelatin. For
veterinary biologics, current Center for Veterinary Biologics
(USDA) regulations indicate that ingredients of animal ori-
gin should be sourced from countries whose BSE status is
either no or low risk as defined by the US National Center
for Import and Export and 9 CFR 94.18 (CVB, 2001). How-
ever, suppliers and manufacturers should not rely on coun-
try of origin alone to ensure the safety of the animal-derived
materials when additional and reasonable practices and pro-
cedures are available to further reduce the potential risk. The
absence of reports of indigenous cases of BSE should not be
interpreted as evidence of complete absence of BSE within a
country or region.

Source animals should be born after the feeding ban was
imposed. If the date of birth of the animals is not known,
both the implementation date of the ban and the incubation
period of TSE should be considered to determine the safety
of the sourcing.

Along with these measures, manufacturers of a medicinal
product should justify their strategy for sourcing, in relation
to the category of materials, the quantity of source material,
and the intended use of the finished medicinal product. In
supplying countries, source materials from well-monitored
herds may provide an extra safety margin.

Parts of Animal Bodies, Body Fluids, and Secretions as
Starting Materials

Table 1 is a partial list of articles of bovine origin com-
monly used to manufacture medical products; the table also
includes the common source tissue from which the articles
are derived. In a TSE-infected animal, different organs and
secretions have different levels of infectivity. On the basis of
data on natural scrapie, organs, tissues and fluids have been
classified into four main groups bearing different potential
risks, as shown in Table 2 (EMEA, 2001). Although the dis-

tribution of infectivity in BSE-affected cattle may be differ-
ent, the classification of tissues and body fluids in Table 2
can be a consideration for the selection of bovine-source
materials; cross-referencing the information contained in
Table 1 with Table 2 can yield some indications about the
relative potential risk of a particular bovine-derived article
to carry TSE infectivity. It is important to note the following
points:
� the classification of tissues shown in Table 2 is based on

titration of infectivity in mice inoculated by the intra-
cerebral route. In experimental models using strains
adapted to laboratory animals, higher titers and a
slightly different classification of tissues may occur

� in certain situations there could be cross-contamination
of tissues of different categories of infectivity. The po-
tential risk will be influenced by the circumstances in
which tissues were removed, especially contact of ma-
terial of a low-risk group with that of a high-risk group.
Thus, the cross-contamination of some tissues may be
increased if infected animals are slaughtered by pene-
trative brain stunning or if the brain and/or spinal cord
are sawed. The risk of cross-contamination will be de-
creased if body fluids are collected with minimal
damage to tissue and cellular components are removed
and if fetal blood is collected without contamination
from other maternal or fetal tissues, including placenta
or amniotic and allantoic fluids

� the risk posed by cross-contamination will be depen-
dent on several complementary factors, including:

— precautions adopted to avoid contamination during col-
lection of tissues (see above)

— level of contamination (amount of the contaminating
tissue)

— amount of material to be used
— processes to which the material will be subjected during

the manufacturing process
� no detectable infectivity does not necessarily mean no

infectivity. Suppliers and manufacturers should not rely
upon the tissue origin of the ruminant-derived article
alone to ensure the lowest potential TSE risk when ad-
ditional and reasonable practices and procedures also
are available to reduce the risk even further

� the potential risk of a bovine-derived article carrying
TSE infectivity is a function of both the potential risk
associated with a particular tissue and the processes in-
volved in the extraction and isolation of the article from
the tissue. The potential risk of articles derived from
high TSE infectivity tissue can be reduced by processes
that can clear the TSE agent.

Suppliers and manufacturers of medicinal products
should assess the potential risk and adjust their practices
and procedures accordingly to minimize the potential risk
of TSE infective to the lowest practical level.
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Table 1. Partial list of articles of bovine origin used in the production of pharmaceuticals, biologics, medical devices,
and dietary supplements

Bovine Article Tissue of Origin Use

Alternatives
Currently
Available

Amino acids Hair/skin API and cell culture media Yes
Aprotinin bovine Lung API No
Bone and bone derivatives Bone Medical devices Limited
Bovine colostrum Colostrum Colostrum No
Bovine immunoglobulins Blood, colostrum Cell culture media Limited
Bovine serum Blood Cell culture media Limited
Bovine serum albumin Blood Cell culture media Limited
Calf serum Blood Cell culture media Limited
Casein derivatives Milk Excipients and cell culture media Limited
Cholesterol Brain Excipient Yes
Chondroitin sulfate sodium Bones API and dietary supplement Yes
Creatine Muscle Dietary supplement Yes
Chymotrypsin Pancreas API and cell culture media Limited
Collagen Bone/hide Medical device and cell culture

media
Yes

Corticotropin Pituitary API Yes
Diglycerides Tallow Excipient Yes
Fatty acids Tallow Excipient Yes
Fetal bovine serum Bone Cell culture media Limited
Fibroblast growth factors Mult iple ( including

brain)
Cell culture media Limited

Fibronectin Blood Cell culture media Yes
Gelatin Bone and hide Excipient and cell culture media Limited
Glucagon Pancreas API Yes
Glycerin Tallow Excipient and cell culture media Yes
Hard fat Tallow Excipient Yes
Hemoglobin Blood Blood replacement Limited
Heparin Intestine API Limited
Hyaluronidase Testis API Yes
Insulin Pancreas API Yes
Lactitol Milk Excipient No
Lactoferrin Milk Excipient Limited
Lactose Milk Excipient Limited
Lactulose Milk API Limited
Levothyroxine sodium Thyroid API Limited
Monoglycerides Tallow Excipient Yes
Oxytocin Pituitary API Yes
Pancreatin Pancreas API Yes
Pancrelipase Pancreas API Yes
Pegademase bovine Intestine API No
Pepsin Stomach API and cell culture media Yes
Peptone Muscle Cell culture media Limited
Phospholipids Brain Excipient Yes
Pituitary gland extract Pituitary gland Cell culture media Limited
Polysorbate 80 Tallow Excipient and cell culture media Yes
Smallpox vaccine Living skin Live vaccine No
Stearates Tallow Excipients and cell culture media Yes
Thrombin Blood API No
Thyroid Thyroid API Yes
Trypsin Pancreas API and cell culture media Limited
Vasopressin Pituitary API Yes
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Table 2. Relative scrapie infectivity titers in tissues and body fluids from naturally infected sheep and goats with
clinical scrapie1

Category I High infectivity
Brain, spinal cord, (eye)

Category II Medium infectivity
Ileum, lymph nodes, proximal colon, spleen, tonsil (dura mater, pineal gland, placenta),
cerebrospinal fluid, pituitary, adrenal gland

Category III Low infectivity
Distal colon, nasal mucosa, peripheral nerves, bone marrow, liver, lung, pancreas, thymus,
blood

Category IV No detectable infectivity2

Clotted blood, feces, heart, kidney, mammary gland, milk, ovary, saliva, salivary gland,
seminal vesicle, serum, skeletal muscle, testis, thyroid, uterus, fetal tissue, (bile, bone), car-
tilaginous tissue, connective tissue, hair skin, urine)

1 Tissues in parentheses were not titrated in the original studies, but their relative infectivity is indicated by other data on spongiform encephalopathies. On
the basis of their composition, materials not listed may be classified by analogy to those mentioned.
2 No infectivity was transmitted in bioassays involving inoculation of up to 5 mg of tissue into rodent brains.

Process Validation

Due to the documented resistance of TSE agents to most
inactivation procedures, controlled sourcing is the most im-
portant criterion in achieving acceptable product safety.
However, whenever possible, validation studies of pro-
cesses developed to reduce or eliminate prions from poten-
tially infected materials should be performed.

Caveats to performing such studies are that validation stu-
dies of removal/inactivation procedures may be difficult to
interpret because it is necessary to take into consideration
the nature of the spiked material and its relevance to the nat-
ural situation, the design of the study (including scaling-
down of processes), and the method of detection of the agent
(in vitro or in vivo assay), after spiking and after the treat-
ment. Further research is needed to develop an understand-
ing of the most appropriate methodology for validation
studies. An additional problem in performing prion clear-
ance validation studies is the lack of readily available, suit-
ably well-characterized and standardized reference
materials for spiking. Regardless, if claims are made for
the ability of a specific manufacturing process to remove
or inactivate TSE agents, these claims will have to be sub-
stantiated by appropriate validation studies with suitably
characterized reference material. Because there are currently
no validated analytical methods for the detection of small
amounts of the TSE agent, TSE clearance validation studies
typically employ the intracranial injection of in-processed
material into rodents for amplification and detection of po-
tential residual infectivity (Blum et al., 1998). Analysts
should consult USP general chapter Design and Analysis
of Biological Assays h111i when developing their validation
studies.

Beyond the particular limitations that apply to TSE vali-
dation studies and their interpretation, the major hurdle is
identifying steps that will effectively remove or inactivate
TSE agents during the manufacture of biological medicinal

products. Manufacturers are encouraged to continue their
investigations into removal and inactivation methods to
identify steps/processes that will have benefit in ensuring
the removal or inactivation of TSE agents. In any event, a
production process whenever possible should be designed
taking note of available information about methods that
are thought to inactivate or remove TSE agents. For exam-
ple, certain production procedures such as those used in the
manufacture of tallow, tallow derivatives, and gelatin may
contribute considerably to the reduction of the risk of TSE
contamination.

TSE Reference Materials

As indicated previously, there are no readily available,
well-characterized, and standardized TSE reference materi-
als with which to perform TSE clearance validation studies.
However, the acquisition of some forms of TSE reference
materials, most frequently TSE-infected brain homogenate,
is sometimes possible via academic sources. Within the Uni-
ted States, the possession, use, and transfer of TSE agents
are regulated by USDA (9 CFR Part 121, 2002). Potential
users of TSE reference materials should consult and comply
with the regulations. When selecting materials to be used in
validation studies, researchers should consider the relative
resistance of the TSE reference materials to be cleared by
a given procedural step. For example, certain TSE strains,
such as mouse-adapted BSE strain 301V, appear to be the
most resistant to heat inactivation (Bostock, 2000). It is
recommended that this strain, or a strain showing similar re-
sistance to heat, be used to validate a heat treatment step.
Although TSE-infected brain homogenate appears to be
the most available type of TSE reference material, such ma-
terial may not be the best for all situations. The brain matrix
in which the TSE agent is found may promote or prevent the
inactivation of a given procedural step. In such cases, the
use of isolated prion protein may be more appropriate.
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Age of Animals

Because the accumulation of TSE infectivity occurs dur-
ing an incubation period of several years, sourcing from
young animals may be prudent. Because this consideration
will be lot specific, the audit of the raw material supplier
should include a review of records establishing this fact.
In addition, the purchase contract should stipulate the max-
imum age of the source animals.

Specific Products

Tallow. Tallow used as the starting material for the manu-
facture of tallow derivatives should be produced by a meth-
od at least as robust and rigorous as those referred to in
international regulations (EMEA, 2001 and APAG, 2003).
Tallow derivatives such as glycerol and fatty acids that are
manufactured from tallow by rigorous processes have been
the subject of specific consideration and are thought unli-
kely to be infectious. Examples of rigorous processes are:
� transesterification or hydrolysis at not less than 200 8C

for not less than 20 minutes under pressure (glycerol,
fatty acids, and fatty acid ester production)

� saponification with 12 M NaOH (glycerol and soap
production)

� batch processes: at not less than 95 8C for not less than
3 hours

� continuous processes: at not less than 140 8C, at a pres-
sure of 2 bars (2000 hPA) for not less than 8 minutes, or
equivalent.

Gelatin. Current US FDA guidance for industry on the
use and sourcing of gelatin for health care products (FDA,
1997) allows for the use of bovine-derived gelatin from cat-
tle from countries reporting BSE or from countries not meet-
ing the latest international BSE-related standards (OIE,
2003) provided:
� importers, manufacturers, and suppliers of bovine ma-

terials determine the tissue, species, and country source
of all such materials to be used in processing gelatin for
human use. This requires thorough record keeping with
a clear indication of chain of custody

� bones and hides from cattle, from any country, that
show signs of neurological disease are not to be used
as raw material for the manufacture of gelatin

� the slaughterhouse removes the heads, spines, and
spinal cords immediately after slaughter and that the
heads, spines, and spinal cords are not used in gelatin
production

� the gelatin produced from the above countries is not to
be used either in injectable, ophthalmic, or implanted
FDA-regulated products, or in their manufacture. The
gelatin may be used for oral dosage forms and cos-
metics.

In order to reduce the potential risk of transmitting the
TSE agent in gelatin produced from cattle originating and
residing in BSE-free countries, it is recommended that the
practice described in the third item above — the removal

of heads, spines, and spinal cord immediately after slaughter
and the nonuse of heads, spines, and spinal cords in gelatin
production— also be followed. Regardless of the country of
origin of the bovine material, it is recommended that the al-
kaline process of manufacturing gelatin be performed, be-
cause this method has been shown to clear the TSE agent
(Inveresk Research International, 1998a, 1998b, and
1999). Systems should be in place for monitoring of the pro-
duction process and for batch delineation (i.e., definition of
batch, separation of batches, cleaning between batches,
etc.). The potential for cross-contamination with possible in-
fectious material is to be avoided.

Other bovine-derived articles. The extraction and pro-
duction of both tallow and gelatin from bovine tissues in-
volve the prolonged exposure of the tissues to high moist
heat and/or high pH, agents that have been shown to inacti-
vate the TSE agent. However, such treatments are inap-
propriate for the extraction of many other types of bovine-
derived articles because those treatments will lead to the de-
struction of the article of interest. In these cases, other means
to remove or destroy the TSE agents must be employed. In
some situations, conventional chemical and biochemical ex-
traction and isolation procedures may be sufficient to re-
move the infectious agent. For example, it has been
shown that an extraction and isolation procedure involving
multiple ammonium sulfate fractionation steps and ion-ex-
change chromatography, plus other conventional tech-
niques, were sufficient to significantly reduce the TSE infec-
tivity from an aprotinin preparation derived from bovine
lungs that had been spiked with TSE-infected brain homo-
genate (Blum et al., 1998). Similar techniques may be effec-
tive for other bovine-derived articles.

CONCLUDING REMARKS

The assessment of the risks associated with TSE requires
careful consideration of all of the parameters cited, and the
preferred option should be to avoid the use of material de-
rived from animals known to be susceptible (other than by
experimental challenge) to TSEs in the products produced
by the pharmaceutical industry. The acceptability of a par-
ticular medicinal product containing the materials, or which
as a result of manufacture could contain these materials, will
be influenced by a number of factors, including:
� documented and recorded source of animals
� nature of animal tissue used in manufacture
� production process(es)
� route of administration
� quantity of tissue used in the medicinal products
� maximum therapeutic dosage (daily dosage and dura-

tion of treatment)
� intended use of the product.

Manufacturers of medicinal articles containing ingredi-
ents of animal origin are responsible for the selection and
justification of adequate measures to reduce the potential
risk of TSE infectivity. The state of science and technology
must be taken into consideration. Notwithstanding the
points and considerations raised above, it should be empha-
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sized that the potential risks associated with a given medic-
inal product should be considered individually in the light of
specific circumstances and any new development in the cur-
rent understanding of TSEs. The various steps to be taken
by USP should provide an additional and complementary
prospective to the strategies developed in this Stimuli article,
with the ultimate goal of benefiting the patient.

USP’s BSE–TSE Initiative

In 2002, USP initiated the formation of a Project Team to
advise the USP Council of Experts on steps that USP could
initiate to help ensure the safety of pharmaceutical products
in terms of BSE–TSE contamination. The Project Team in-
cludes the following national and international experts:

Brian Nunnally – Eli Lilly and Co.
Byron Rippke – US Department of Agriculture
Chuck Filburn – Nutramax Laboratories, Inc
David Schoneker – Colorcon
Everett Flanigan – Advanced ChemTech
Hannelore Wilkommen –Clearant GmbH
James Akers – Akers, Kennedy and Associates
Jordi Ruiz–Combalia – BIOIBERICA, S.A.
Joseph Knapp – University of Pittsburgh, School of
Pharmacy
Judd Aiken – University of Wisconsin, School of Vet-
erinary Medicine
Kristen Blancard – Nutramax Laboratories, Inc.
Louis Blecher – International Specialty Products
Mary Jo Schmerr – Iowa State University, College of
Veterinary Medicine
Peter Ganz – Health Canada
Ralph Gomez – Hoffmann–La Roche Inc.
Richard Moreton – Penwest Pharmaceuticals Co.
Scott Sutton – Vectech Consulting
Susan Schniepp – Abbott Laboratories
Taryn Rogalski–Salter – Merck & Company
Thomas Kreil – Baxter BioScience
Ana Padilla – WHO
Debbie Cooper – Wyeth

The Project Team discussed the role of USP and high-
lighted the need for standardized methods and reference ma-
terials. USP is investigating the elaboration of reference
materials, including brain homogenate, reagents, and ana-
lytical procedures, that could be useful in the manufacture
of bovine-derived articles and medical products. USP recog-
nizes that the next step could be the development of an in-
formation chapter based on this Stimuli article and the need
to monitor the new analytical procedures in order to be able
to standardize those procedures in the future. Furthermore,
USP is developing two new general information chapters,
Glycoprotein and Glycan Analysis h1084i and Biological
Assay Validation h1033i, which will provide additional
framework for the standardization and validation of bio-
logical assays and glycoprotein analysis. These general in-
formation chapters should assist suppliers and medical

product manufacturers in the development and validation
of procedures to minimize the potential risk of TSE contam-
ination of bovine-derived articles.
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NOMENCLATURE
This section includes supplements to the latest edition of the USP Dictionary of USAN and International Drug Names that

incorporate new United States Adopted Names (USAN) and revisions to existing Dictionary names. Also listed are Proposed

and Recommended International Nonproprietary Names (INN) when they have been announced by the World Health Orga-

nization.

Possible names suggested for use as USAN and INN are listed for public review and comment along with information on how

nonproprietary names are devised. In addition, readers may find articles relevant to current compendial nomenclature issues

that also occasionally report on related matters pertaining to USAN and INN.
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USP Dictionary of USAN and International Drug Names
2004 USP DICTIONARY SUPPLEMENT 3

IMPORTANT—Save this Supplement. This and all supplements appearing in PF are needed to keep the 2004 edition of the USP Dic-
tionary (USPD) up-to-date. The cumulative contents of the supplements to the current (2004) edition will be included in the next complete
edition of the Dictionary.

New United States Adopted Names (USAN)
The following are newly established United States Adopted Names (USAN). These names will not be listed cumulatively;

see preceding and succeeding numbers of PF for other new USAN to supplement the Dictionary main volume.

Alagebrium Chloride [2004] (al a’’ je bree’ um). C13H14ClNOS.
267.78. (1) Thiazolium, 4,5-dimethyl-3-(2-oxo-2-pheny-
lethyl)-, chloride; (2) 4,5-Dimethyl-3-(2-oxo-2-pheny-
lethyl)thiazolium chloride. CAS-341028-37-3. Prevention
and treatment of cardiovascular complications of aging, dia-
betes, and end stage renal disease; diabetic multisymptom
pathology (other than cardiovascular) including retinopathy,
neuphropathy, neuropathy, and ulcers (advanced glycosyla-
tion endproduct (AGE) crosslink inhibitor). (Alteon) ALT-
711

Atilmotin [2004] (a’’ til moe’ tin). C86H135N20O19
+. 1753.00. (1) L-

Lysinamide, N-[(2S)-1-oxo-3-phenyl-2-(trimethylammonio)-
propyl]-L-valyl-L-prolyl-L-isoleucyl-L-phenylalanyl-L-threo-
nyl-L-tyrosylglycyl-L-a-glutamyl-L-leucyl-L-glutaminyl-D-ar-
g i n y l - L - l e u c y l - ; ( 2 ) N - [ ( 2 S ) - 3 - P h e n y l - 2 -
(trimethylammonio)propanoyl]-L-valyl-L-prolyl-L-isoleucyl-
L-phenylalanyl-L-threonyl-L-tyrosylglycyl-L-glutamyl-L-leu-
cyl-L-glutaminyl-D-arginyl-L-leucyl-L-lysinamide. CAS-
533927-56-9. Intended for use in the stimulation of gastroin-
testinal motility (GI prokinetic agent)(motilin receptor ago-
nist). (Baxter Anesthesia and Critical Care) MOT-288;
OHM-11638; BAX-ACC-1638

Becatecarin [2004] (be’’ ka tek’ ar in). C33H34Cl2N4O7. 669.60. (1)
5H-Indolo[2,3-a]pyrrolo[3,4-c]carbazole-5,7(6H)-dione,
1,11-dichloro-6-[2-(diethylamino)ethyl]-12,13-dihydro-12-
(4-O-methyl-b-D-glucopyranosyl)-; (2) 1,11-Dichloro-6-[2-
(diethylamino)ethyl]-12-(4-O-methyl-b-D-glucopyranosyl)-
12,13-dihydro-5H-indolo[2,3-a]pyrrolo[3,4-c]carbazole-
5,7(6H)-dione. CAS-119673-08-4. Antineoplastic (rebecca-
mycin analogue). (Exelixis) XL119; BMS-181176; BMY-
27557; NSC-655649

Cariporide Mesylate [2004] (kar ee por’ ide).
C12H17N3O3S.CH4O3S. 379.46. [Cariporide is INN.] (1) Ben-
zamide, N-(aminoiminomethyl)-4-(1-methylethyl)-3-
(methylsulfonyl)-, monomethanesulfonate; (2) N-(Diamino-
methylene)-4-isopropyl-3-(methylsulfonyl)benzamide mono-
methanesulfonate; (3) N-(4-Isopropyl-3-methanesulfonyl-
benzoyl)-guanidine.CAS-159138-81-5; CAS-159138-80-4
[cariporide]. Reduction of death and non-fatal myocardial in-
farction in patients undergoing CABG surgery. (Aventis Phar-
ma Deutschland GmbH) HOE 642

Ciclesonide [2004] (sik le son’ ide). C32H44O7. 540.69. (1) Pregna-
1,4-diene-3,20-dione, 16,17-[[(R)-cyclohexylmethylene] bis-
(oxy)]-11-hydroxy-21-(2-methyl-1-oxopropoxy)- ,
(11b,16a); (2) 2H-Naphth [2’,1’:4,5] indeno [1,2-d] [1,3] di-
oxole, pregna-1,4-diene-3,20-dione deriv. CAS-126544-47-6;
CAS-141845-82-1. INN. Treatment of asthma as prophylactic
therapy in adults and adolescents. Alvesco (Dynamit Nobel
GmbH) RPR251526
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Disufenton Sodium [2004] (dye soo fen’ ton). C11H13NNa2O7S2.
381.30. (1) 1,3-Benzenedisulfonic acid, 4-[[(1,1-dimethy-
lethyl)oxidoimino]methyl]-, disodium salt; (2) Disodium 4-
tert-butyliminomethyl)benzene-,3-disulfonate N-oxide; (3)
Disodium 4-[[(1,1-dimethylethyl)imino]methyl]benzene-1,3-
disulfonate N-oxide. CAS-168021-79-2. INN. Neuroprotec-
tive agent used to treat ischemic stroke. (AstraZeneca)
NXY-059

Eritoran Tetrasodium [2004] (er’’ i tore’ an). C66H122N2Na4O19P2.
1402.00. (1) a-D-Glucopyranose, 3-O-decyl-2-deoxy-6-O-[2-
deoxy-3-O-[(3R)-3-methoxydecyl]-6-O-methyl-2-[[(11Z)-1-
oxo-11-octadecenyl]amino]-4-O-phosphono-b-D-glucopyra-
nosyl]-2-[(1,3-dioxotetradecyl)amino]-, 1-(dihydrogen phos-
phate), tetrasodium salt; (2) 3-O-Decyl-2-deoxy-6-O-[2-
deoxy-3-O-[(3R)-3-methoxydecyl]-6-O-methyl-2-[(11Z)-oc-
tadec-11-enoylamino]-4-O-phosphonato-b-D-glucopyrano-
syl]-2-[(3-oxotetradecanoyl)amino]-a-D-glucopyranosyl tet-
rasodium phosphate. CAS-185954-98-7. Treatment of sepsis
and other diseases due to reaction to bacterial endotoxin (en-
dotoxin antagonist). (Eisai Medical Research) E5564;
B1287

Lenalidomide [2004] (le na lid’ oh mide). C13H13N3O3. 259.30. (1)
2,6-Piperidinedione, 3-(4-amino-1,3-dihydro-1-oxo-2H-iso-
indol-2-yl)-; (2) 3-(4-Amino-1-oxo-1,3-dihydro-2H-isoin-
dol-2-yl)piper idine-2,6-d ione. CAS-191732-72-6 .
Immunomulator intended for use in the treatment of multiple
myeloma, myelodysplastic syndromes, solid tumors including
glioma and metastatic melanoma, Crohn’s disease, and heart
failure. Revlimid (Celgene) CC-5013; CDC-501

Levalbuterol Tartrate [2004] (lev al byoo’ ter ol).
2(C13H21NO3).C4H6O6. 628.71. 1,3-Benzenedimethanol, a1-
[[(1,1-dimethylethyl)amino]methyl]-4-hydroxy-, (a1R)-,
(2R,3R)-2,3-dihydroxybutanedioate (2:1) (salt). CAS-
661464-94-4. Anti-asthmatic and bronchodilator (b2-adren-
ergic receptor agonist). Xopenex HFA (Sepracor)

Midostaurin [2004] (mi doe stor’ in). C35H30N4O4. 570.64. (1)
Benzamide, N-[(9S,10R,11R,13R)-2,3,10,11,12,13-hexahy-
dro-10-methoxy-9-methyl-1-oxo-9,13-epoxy-1H,9H-diindo-
lo[1,2,3-gh:3’,2’,1’-lm]pyrrolo[3,4-j][1,7]benzodiazonin-11-
yl]-N-methyl-; (2) N-[(9S,10R,11R,13R)-10-methoxy-9-
methyl-1-oxo-2,3,10,11,12,13-hexahydro-9,13-epoxy-
1H,9H-diindolo[1,2,3-gh:3’,2’,1’-lm]pyrrolo[3,4-j][1,7]ben-
zodiazonin-11-yl]-N-methylbenzamide. CAS-120685-11-2.
INN. Antineoplastic; protein kinase C inhibitor. (Novartis)
CGP 41251; PKC 412

Paliperidone [2004] (pal ee per’ i done). C23H27FNH4O3. 388.50.
(1) 4H-Pyrido[1,2-a]pyrimidin-4-one, 3-[2-[4-(6-fluoro-1,2-
benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-tetrahydro-9-
hydroxy-2-methyl-; (2) (9RS)-3-[2-[4-(6-Fluoro-1,2-benzi-
soxazol-3-yl)piperidin-1-yl]]ethyl]-9-hydroxy-2-methyl-
6,7,8,9-tetrahydro-4H-pyrido[1,2-a]pyrimidin-4-one.CAS-
144598-75-4. INN. Treatment of schizophrenia. (Johnson &
Johnson) RO76477

Paliperidone Palmitate [2004]. C39H57FN4O4. 664.90. (1) Hexa-
decanoic acid, 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)-1-pi-
peridinyl]ethyl]-6,7,8,9-tetrahydro-2-methyl-4-oxo-4H-pyri-
do[1,2-a]pyrimidin-9-yl ester; (2) (9RS)-3-[2-[4-(6-Fluoro-
1,2-benzisoxazol-3-yl)piperidin-1-yl]ethyl]-2-methyl-4-oxo-
6,7,8,9-tetrahydro-4H-pyrido[1,2-a]pyrimidin-9-yl hexade-
canoate. CAS-199739-10-1. Treatment of schizophrenia.
(Johnson & Johnson) RO92670
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Radafaxine Hydrochloride [2004] (rad a fax’ een).
C13H18ClNO2.HCl. 292.20. (1) 2-Morpholinol, 2-(3-chloro-
phenyl)-3,5,5-trimethyl-, hydrochloride, (2S,3S)-; (2) (þ)-
(2S,3S)-2-(3-Chlorophenyl)-3,5,5-trimethylmorpholin-2-ol
hydrochloride. CAS-106083-71-0. Antidepressant; antianxi-
ety. (GlaxoSmithKline) GW353162A

Selegiline [2004] (se le’ ji leen). C13H17N. 187.30. (1) Benze-
neethanamine, N,a-methyl-N-2-propynyl-, (aR)-; (2) (–)-(N)-
Methyl-N-[(1R)-1-methyl-2-phenylethyl]prop-2-yn-1-amine.
CAS-14611-51-9. Antidepressant (MAO inhibitor). (BASF);
(Abbott)

Synthetic Conjugated Estrogens, B [2004] (es’ troe jens). Syn-
thetic conjugated estrogens, B, contains the sodium sulfate
forms of estrone, equilin, 17a-estradiol, 17a-dihydroequilin,
17b-dihydroequilin, 17a-dihydroequilenin, 17b-dihydroequi-
lenin, equilenin, 17b-estradiol, and D8,9-dehydroestrone. The
total percent label claim for the sum of estrone, equilin, and
17a-dihydroequilin is 90 to 110%. The individual levels for
each component are: estrone 53.0% to 61.5%, equilin 19.0%
to 29.0%, 17a-estradiol 3.0% to 7.0%, 17a-dihydroequilenin
0.3% to 3.0%, 17b-dihydroequilenin 0.2% to 1.8%, equilenin
0.2% to 4.0%, 17b-estradiol 0.5% to 2.5%, and D8,9-dehy-
droestrone 2.5% to 6.0%.Hormone replacement therapy. (Or-
ganics/LaGrange) CE-10

Trodusquemine [2004] (troe doo’ skwe meen). C37H72N4O5S.
685.10. (1) Cholestane-7,24-diol, 3-[[3-[[4-[(3-aminopropy-
l)amino]butyl]amino]propyl]amino]-, 24-(hydrogen sulfate),
(3b,5a,7a,24R)-; (2) (24R)-3b-[[3-[[4-[(3-aminopropyl)ami-
no]butyl]amino]propyl]amino]-7a-hydroxy-5a-cholestan-24-
yl hydrogen sulfate. CAS-186139-09-3. Treatment of medi-
cally significant obesity. (Genaera) MSI-1436

Vestipitant Mesylate [2004] (ves tee pit’ ant). C23H24F7N3O.-
CH4O3S. 587.60. (1) 1-Piperazinecarboxamide, N-[(1R)-1-
[3,5-bis(trifluoromethyl)phenyl]ethyl]-2-(4-fluoro-2-methyl-
phenyl)-N-methyl-, (2S)-, monomethanesulfonate; (2) (þ)-
(2S)-N-[(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl]-2-(4-
fluoro-2-methylphenyl)-N-methylpiperazine-1-carboxamide
methanesulfonate. CAS-334476-64-1. Antidepressant/anti-
anxiety; prevention of nausea and vomiting; used in the treat-
ment of functional dyspepsia, irritable bowel syndrome and
GERD. (GlaxoSmithKline) GW597588B
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Proposed and Recommended International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Helath Organization (WHO).
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-

ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event
that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.

Proposed International Nonproprietary Names

The following 55 names have been selected by the World Health
Organization (WHO) as Proposed International Nonproprietary
Names. This list, with chemical names or descriptions and the mo-
lecular formulae, appears in WHO Drug Information, Vol 17, No.
3, 2003.

Any comments or formal objections to the proposed names
should be addressed to Sandra Van Laan, Assistant Secretary,
USAN Council, American Medical Association, 515 North State
Street, Chicago, Illinois 60610.

Proposed INN Therapeutic Indication

Adargileukin Alfa Antiviral; antineoplastic
Alamifovir Antiviral
Aprinocarsen Antineoplastic
Belimumab Immunomodulator
Cantuzumab Mertansine Treatment of tumors that

express C242 antigen
Cimicoxib Cycloxygenase-2 inhibitor
Dabuzalgron Alfa1-adrenoreceptor agonist
Dacinostat Antitumor agent, inhibitor of

histone deacetylase
Deligoparin Sodium Anticoagulant
Desvenlafaxine Antidepressant
Dibotermin Alfa Growth factor
Diquafosol P2Y2 receptor agonist
Disermolide Antineoplastic
Edifoligide Oligonucleotide
Edratide Treatment of systemic lupus

erythematosus
Elsilimomab Immunomodulator
Elvucitabine Antiviral
Epitumomab Cituxetan Immunomodulator
Eptotermin Alfa Growth factor
Exatecan Alideximer Antineoplastic
Exenatide Antidiabetic
Firocoxib Cycloxygenase-2 inhibitor
Fispemifene Antiestrogen
Fluorescein Lisicol Diagnostic aid
Freselestat Elastase inhibitor
Galiximab Immunomodulator
Hemoglobin Raffimer Oxygen carrier
Icofungipen Antifungal
Icrocaptide Anti-inflammatory
Iferanserin Serotonin receptor antagonist

Proposed INN Therapeutic Indication

Istradefylline Antiparkinsonian
Ixabepilone Antineoplastic
Ladostigil Cholinesterase and monamine

oxidase inhibitor
Lapatinib Antineoplastic
Lomeguatrib Alkylguanine alkyltransferase

inhibitor
Odiparcil Antithrombotic
Omiganan Antimicrobial
Pactimibe Antiatherosclerotic
Patupilone Antineoplastic
Pertuzumab Immunomodulator
Pixantrone Antineoplastic
Pritumumab Antineoplastic
Ralfimamide Analgesic, sodium channel

blocker
Rebimastat Matrix metalloproteinase

inhibitor
Segestrone Contraceptive
Semapimod Immunomodulator
Sufugolix Luteinizing hormone-releas-

ing-hormone (LHRH)
antagonist

Tafluprost Antiglaucoma
Talizumab Immunomodulator
Technetium (99m Tc)
Nitridocade

Radiodiagnostic agent

Tesofensine Antiparkinsonian
Tifenazoxide Antidiabetic
Tisocalcitate Vitamin D analog
Ulifloxacin Antibacterial
Varenicline Nicotinic acetylcholine

receptor agonist
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Suggested United States Adopted Names

The United States Adopted Names (USAN) program is the spe-
cifically organized effort in the United States directed to producing
simple and useful nonproprietary names for drugs while the drugs
are still in the investigational stages. The American Medical Asso-
ciation (AMA), the American Pharmaceutical Association
(APhA), and the United States Pharmacopeial Convention (USPC)
jointly sponsor the USAN program with representation from the
FDA.
Each U.S. Adopted Name is chosen with the expectation that it

will be suitable for prescribing and dispensing purposes and for
designation as the title of the monograph, should the article be re-
cognized in the official United States Pharmacopeia or National
Formulary. A measure of the prestige and recognition of the value
of the USAN program can be found in the following regulations
published by the Commissioner of Food and Drugs and the Secre-
tary of Health and Human Services in the Federal Register of Feb-
ruary 1988.

All who are concerned with the prescription, dispen-
sing, use, sale or manufacture of drugs may, in the
absence of the designation of an official name by
the FDA, rely on the current compendial name or
the U.S. Adopted Name (USAN) listed in this vol-
ume as being the established name in accordance
with the Federal Food, Drug, and Cosmetic Act.

A formal procedure1 is followed by the USAN Council in select-
ing an established name for a drug. The USAN Council Secretary
is also an ex officio member of the International Nonproprietary
Names (INN) Committee. USAN Guiding Principles are concor-
dant with World Health Organization (WHO) principles, and all
USANs for substances also named by the INN Committee are sys-

tematically processed through the INN Committee. This ensures
that, with very rare exceptions, USANs are identical to INNs and
available for world-wide use.

A suggestion for a USAN originates usually from a firm or an
individual who has developed a substance of potential therapeutic
utility to the point where there is a distinct possibility of its being
marketed in the United States of America. Occasionally, the initia-
tive is taken by the USAN Council in the form of a request to par-
ties interested in a substance for which a nonproprietary name
appears to be lacking.

Submissions to the USAN Council are expected to conform to
the established Guiding Principles2 and to be reasonably free from
conflict with other names, including both trademarks and non-
proprietary names. An effort is made to discourage the occasional,
undesirable practice of incorporating in trademarks the syllables
used in an established nonproprietary name, or syllables recom-
mended for USAN. Such trademarks may act as a bar to the sub-
sequent adoption of appropriate nonproprietary names for closely
related drugs.

The suggested nonproprietary names for the drugs described in
the following list are under consideration by the USAN Council.
The name(s) being considered for each drug substance, and the ap-
plicable category, are separated by double spacing from the
name(s) and category for the next listed drug substance. Where
two or more names are being considered for the same drug sub-
stance, the names are single-spaced, and the applicable category
term is written only once to the right of the single-spaced group
of names.

Any comments or protests should be addressed to Sandra Van
Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested USAN Category

Aerofilcon
Hyperfilcon
Oxsilfilcon
Silfilcon

Hydrophilic contact lens
material

Afboximab
Afociximab
Afotuximab
Boxatuximab
Valiximab
Volociximab
Volotuximab

Anti-angiogenic agent to treat
solid tumors and age-related
macular degeneration

Alkarginine Acetate
Arloginine Acetate
Marginine Acetate
Monarginine Acetate
Targinine Acetate
Tilarginine Acetate

Treatment of cardiogenic shock
complicating acute myocardial
infarction

Aloglustratide Hydrochloride
Canfosfamide Hydrochloride
Canglustrac Hydrochloride
Canglustrafos Hydrochloride
Canglustramide Hydrochloride
Canglustratide Hydrochloride

Antineoplastic [activated by
g lua th ione S- t rans ferase
(GST) P1-1]

Ampaglufuran
Ampaxazole
Farampator

Treatment of schizophrenia

Suggested USAN Category

Amyglybril
Amytargam
Betamilod
Prevamilod
Preveglybril
Prevetargam
Zeprotargam
Zontargam

Treatment of mild-to-moderate
Alzheimer’s disease, treatment
of cerebral amyloid angiopathy

Amyglybril
Amytargam
Fibramilod
Fibritargam
Prevamilod
Preveglybril
Zontargam

Treatment of Secondary (AA)
Amyloidosis

Aptumumab
Lontumumab
Tractumumab

Treatment of cancer

Aplindore Fumarate
Indopagon Fumarate
Molindore Fumarate
Moloxindore Fumarate
Oxindafren Fumarate
Padoxinor Fumarate
Palindore Fumarate
Paloxindore Fumarate

Antischizophrenic (low intrin-
sic activity modulator of human
dopamine D2/D3 receptors)

1 USP Dictionary of USAN and International Drug Names, Preface. 2 Ibid., Appendix VII.
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Suggested USAN Category

Atratinib Malate
Sunaritinib Malate
Sunitinib Malate
Susitinib Malate

Treatment of cancer

Axiaracetam
Axivaracetam
Ziaracetam

Treatment of epilepsy, neuro-
pathic pain and essential tre-
mor

Belizumab
Crelizumab
Lolizumab
Relizumab
Ubelizumab

Treatment of rheumatoid ar-
thritis

Bioctadekin
Iboctadekin
Immunoctadekin
Munoctadekin

Antineoplastic

Cenicline
Rivinicline
Rovanicline

Treatment of ulcerative colitis

Dalbavancin Antibiotic

Darifenacin Hydrochloride Treatment of overactive blad-
der

Dexamfetamine Lysine
Dimesylate

Dextroamphetamine Lysine
Dimesylate

Lidamfetamine Dimesylate
Lidamphetamine Dimesylate
Lidexamfetamine Dimesylate
Lidextroamphetamine
Dimesylate

Treatment of ADHD (central
nervous system stimulant)

Dronedarone Hydrochloride Antiarrhythmic

Elatacept
Leatacept

Prevention of certain graft re-
jections in solid organ and
bone marrow transplants;
treatment of autoimmune dis-
eases and conditions such as
rheumatoid arthritis and Type
1 diabetes

Suggested USAN Category

Etemucret
Icomucret
Idroxicotrent

Treatment of dry eye (stimu-
lates glycoprotein secretion)

Evandiracetam
Seletracetam
Vantiracetam

Treatment of epilepsy, hyperki-
netic movement disorders

Iloprost Trometamol Treatment of pulmonary arter-
ial hypertension

Ipronicline
Promenicline
Sarenicline

Treatment of cognitive and
memory disorders

Levotofisopam
Levtofisopam

Anxiolytic, treatment of auto-
nomic instability

Selanzymin
Selezymin
Selmimase
Selmimetase
Somimase
Somimetase
Sumimetase
Suprozymin
Zormimase

Relief of pain and inflammation

Selnefacap
Selneficap
Sernefacap

Anti-inflammatory

Tapentadol Analgesic

Tolevamer Potassium Treatment and prevention of
Clostridium difficile associated
diarrhea

Valepcitabine Hydrochloride
Valeprucitabine Hydrochloride
Valopcitabine Hydrochloride
Valopicitabine Hydrochloride
Valpercitabine Hydrochloride

Treatment of hepatitis C (HCV
RNA polymerase inhibitor)
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Suggested International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Health Organization (WHO). INNs for substances originat-
ing within the United States are applied for through the USAN
Council. INN and USAN Guiding Principles are concordant,
which assures that, with very few exceptions, INNs and USANs
are identical.
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-
ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event

that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.

The names for the drugs that are categorized in the following list
are under consideration for the selection of new Proposed Interna-
tional Nonproprietary Names. The name(s) being considered for
each drug substance, and the applicable category, are separated
by double spacing from the name(s) and category for the next
listed drug substance. Where two or more names are being consid-
ered for the same drug substance, the names are single-spaced, and
the applicable category term is written only once to the right of the
single-spaced group of names.

Any comments or protests should be addressed to Sandra Van
Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested INN Category

Acetaxel
Exetaxel

Anti-tumor, especially those
that overexpress P-glycopro-
teins

Ampaglufaran
Ampaneopion
Ampaxazole
Farampator

Treatment of schizophrenia

Aplindore
Palindore

Antischizophrenic

Azifloxacin
Bazofloxacin
Endofloxacin

Antibacterial agent

Benzcapone
Nibenzcapone
Nibicapone

Treatment of Parkinson’s dis-
ease

Canfosfamide
Canglustratide

Antineoplastic agent

Dalbavancin Antibiotic

Etemucret
Icomucret

Treatment of dry eye (stimu-
lates glycoprotein secretion)

Glicidelin
Indacidelin
Indantin

Treatment of neuropathic pain

Iboctadekin Antineoplastic

Iloprost Treatment of pulmonary arter-
ial hypertension

Levotofisopam
Levtofisopam

Anxiolytic, treatment of auto-
nomic instability

Manitlimus Immunosuppressive

Padorporfin
Topadiporfin

Photosensitizer used in the
treatment of prostate cancer

Suggested INN Category

Pancarcinomab Nafenatox
Pancarcinomab Optimotox
Pantumomab Nafenatox
Pantumomab Optimotox
Ultimomab Nafenatox
Ultimomab Optimotox

Treatment of cancer

Parexyprisnil
Pontiprisnil
Spetoxyprisnil

Contraceptive (selective pro-
gesterone receptor modulator)

Pentadol
Tapentadol

Analgesic

Petaprost
Rivenprost
Voluprost

Treatment of fractures resulting
from osteoporosis

Recamline
Ricamfoline
Ricamline

Anti-inflammatory, anti-rheu-
matic

Sapavaptan Treatment of congestive heart
failure, SIADH, liver cirrhosis
with ascites and water reten-
tion, brain edema, nephritic
syndrome associated with gen-
erally high AVP plasma levels
and hyponatremia

Targinine Acetate
Tilarginine Acetate

Treat cardiogenic shock com-
plicating acute myocardial in-
farction (MI)

Tovelamer Treatment and prevention of
Clostridium difficile associated
diarrheal disease

Transferrin Difitox Treatment of glioblastoma mul-
tiform and high grade glioma

Volociximab Anti-angiogenic agent to treat
solid tumors and age-related
macular degeneration
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New Items at a Glance

See what’s new in USP Reference Standards. For your convenient

and quick reference, here’s a list of Reference Standards released

by USP over the past year.

This list is continuously updated with the newest Reference

Standards released within the past 12 months.

Cat.
No. Description

Curr.
Lot Price

1012699 Alcohol Determination–Acetonitrile
(5 mL/ampule; 5 ampules)

F0C419 $156

1012688 Alcohol Determination–Alcohol (5 mL/
ampule; 5 ampules)

F0C399 $156

1048619 Benazepril Hydrochloride (125 mg) F0C250 $156

1048641 Benazepril Related Compound C
(50 mg)

F0C425 $487

1071439 Positive Bioreaction (3 strips; 10 cm x 1
cm)

F0D014 $325

1076206 Powdered Black Cohosh Extract (1.5 g) F0D086 $520

1076341 Boric Acid (1 g) (AS) F0D036 $200

1082708 Butylated Hydroxytoluene (500 mg)
(AS)

F0D122 $156

1086334 Calcium Acetate (1 g) (AS) F0D156 $156

1086403 Calcium Carbonate (1 g ) (AS) F0D099 $156

1086436 Calcium Chloride (1 g) (AS) F0D153 $156

1086855 Calcium Hydroxide (1 g) (AS) F0D168 $156

1087701 Candelilla Wax (250 mg) F0D123 $156

1091505 Caprylocaproyl Polyoxylglycerides
(200 mg)

F0C312 $175

1098118 Cefpiramide (300 mg) F0C203 $156

1098027 Cefpodoxime Proxetil (350 mg) F0C192 $156

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 $520

1111001 Chlorhexidine (200 mg) F0C306 $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 $156

1111307 Chlorhexidine Related Compounds
(50 mg)

F0D017 $487

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1140349 Clonazepam Related Compound C
(25 mg)

F0C340 $487

1140393 Clonidine (200 mg) F0C401 $156

1140418 Clonidine Related Compound A
(25 mg)

F0C373 $487

1140429 Clonidine Related Compound B
(25 mg)

F0C403 $487

1152701 Cyclandelate (200 mg) F0C384 $156

1187080 Dibutyl Phthalate (200 mg) F0D125 $156

1224959 Dolasetron Mesylate (200 mg) F0C319 $156

1224960 Dolasetron Mesylate Related Compound
A (25 mg)

F0C321 $487

1231728 Powdered Echinacea Purpurea Extract
(1 g)

F0D018 $520

1231706 Powdered Echinacea Angustifolia
Extract (1 g)

F0D019 $520

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

1269414 Fenbendazole Related Compound A
(30 mg)

F0D009 $487

1269425 Fenbendazole Related Compound B
(30 mg)

F0D008 $487

1272204 Fludarabine Phosphate (300 mg) F0C374 $156

1279837 Fluoxetine Related Compound C
(15 mg)

F0C352 $487

1288317 Ganciclovir Related Compound A
(15 mg)

F0C288 $624

Cat.
No. Description

Curr.
Lot Price

1288463 Gemcitabine Hydrochloride (200 mg) F0D037 $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 $156

1305507 2E, 4E-Hexadienoic Acid Isobutylamide
(25 mg)

F0C353 $540

1311306 Homopolymer Polypropylene (3 Strips) F0C096 $156

1349014 Isoflurane Related Compound A (0.1
mL)

F0C232 $487

1349025 Isoflurane Related Compound B (0.1
mL)

F0C233 $487

1356836 Lamivudine (200 mg) F0C361 $156

1356847 Lamivudine Resolution Mixture A
(10 mg)

F0D024 $487

1356950 Lauroyl Polyoxylglycerides (500 mg)
(AS)

F0D020 $156

1358503 Leuprolide Acetate (200 mg) F0C430 $1,525

1367708 Linoleoyl Polyoxylglycerides (100 mg) F0C283 $156

1370270 Loratadine (200 mg) F0C414 $260

1374260 Magnesium Hydroxide (1 g) (AS) F0D158 $156

1375127 Manganese Chloride (1 g) (AS) F0D150 $156

1375149 Manganese Sulfate (1 g) (AS) F0D151 $156

1378012 Medroxyprogesterone Acetate Related
Compound A (25 mg)

F0C427 $500

1434011 Methylphenidate Hydrochloride Erythro
Isomer Solution CII (0.5 mL)

F0C368 $560

1441232 Metoprolol Related Compound A
(20 mg)

F0C343 $520

1441243 Metoprolol Related Compound B
(50 mg)

F0C377 $520

1441254 Metoprolol Related Compound C
(20 mg)

F0C344 $520

1441265 Metoprolol Related Compound D
(50 mg)

F0C378 $520

1441298 Metoprolol Succinate (200 mg) F0C415 $156

1444279 Mirtazapine (350 mg) F0D155 $800

1445211 Mitoxantrone System Suitability Mixture
(0.3 mg)

F0D010 $500

1449530 Nabumetone Related Compound A
(15 mg)

F0D165 $487

1457469 Naratriptan Hydrochloride (125 mg) F0C360 $208

1460703 Nevirapine Anhydrous (100 mg) F0D159 $156

1460714 Nevirapine Hemihydrate (100 mg) F0D034 $156

1460725 Nevirapine Related Compound A
(15 mg)

F0D035 $487

1460736 Nevirapine Related Compound B
(15 mg)

F0D033 $487

1478152 Oleoyl Polyoxylglycerides (100 mg) F0C313 $156

1485125 Oxybutynin Related Compound B
(20 mg)

F0D061 $487

1485136 Oxybutynin Related Compound C
(20 mg)

F0D062 $487

1535020 Phenytoin Related Compound B
(50 mg)

F0C157 $487

1547925 Polysorbate 20 (2 g) (AS) F0D130 $156

1547947 Polysorbate 60 (2 g) (AS) F0D131 $156

1547969 Polysorbate 80 (2 g) (AS) F0D132 $156

1548101 Potassium Benzoate (1 g) (AS) F0D161 $156

1548134 Potassium Bicarbonate (1 g) (AS) F0D074 $156

1548167 Potassium Carbonate (1 g) (AS) F0D075 $156

1548190 Potassium Chloride (1 g) (AS) F0D127 $156

1548280 Potassium Iodide (1 g) (AS) F0D078 $156



Cat.
No. Description

Curr.
Lot Price

1572208 Propionic Acid (1.5 mL/ampule;
3 ampules) (AS)

F0D029 $156

1601102 Residual Solvents Mixture - Class 1
(1.2 mL/ampule; 3 ampules)

F0C407 $156

1601146 Residual Solvent Class 1 - Benzene
(1.2 mL/ampule; 3 ampules)

F0C408 $156

1601168 Residual Solvent Class 1 - Carbon
Tetrachloride (1.2 mL/ampule;
3 ampules)

F0C409 $156

1601180 Residual Solvent Class 1 - 1,2-
Dichloroethane (1.2 mL/ampule;
3 ampules)

F0C412 $156

1601204 Residual Solvent Class 1 - 1,1-
Dichloroethene (1.2 mL/ampule;
3 ampules)

F0C411 $156

1601226 Residual Solvent Class 1 - 1,1,1-
Trichloroethane (1.2 mL/ampule;
3 ampules)

F0C410 $156

1601340 Residual Solvent Class 2 - Acetonitrile
(1.2 mL/ampule; 3 ampules)

F0D049 $156

1601361 Residual Solvent Class 2 -
Chlorobenzene (1.2 mL/ampule;
3 ampules)

F0D048 $156

1601420 Residual Solvent Class 2 - 1,2-
Dichloroethene (1.2 mL/ampule;
3 ampules)

F0D040 $156

1601521 Residual Solvent Class 2 - 1,4-Dioxane
(1.2 mL/ampule; 3 ampules)

F0D050 $156

1601623 Residual Solvent Class 2 - Methanol
(1.2 mL/ampule; 3 ampules)

F0D045 $156

Cat.
No. Description

Curr.
Lot Price

1601689 Residual Solvent Class 2 -
Methylcyclohexane (1.2 mL/ampule;
3 ampules)

F0D044 $156

1601441 Residual Solvent Class 2 - Methylene
Chloride (1.2 mL/ampule; 3 ampules)

F0D046 $156

1601770 Residual Solvent Class 2 -
Tetrahydrofuran (1.2 mL/ampule;
3 ampules)

F0D043 $156

1601805 Residual Solvent Class 2 - Toluene
(1.2 mL/ampule; 3 ampules)

F0D042 $156

1601849 Residual Solvent Class 2 - Xylenes
(1.2 mL/ampule; 3 ampules)

F0D041 $156

1604508 Rimantadine Hydrochloride (300 mg) F0C266 $156

1610090 Scopoletin (20 mg) F0C329 $156

1613407 Sodium Acetate (1 g) (AS) F0D083 $156

1613757 Sodium Carbonate Anhydrous (1 g)
(AS)

F0D100 $156

1614396 Sodium Metabisulfite (1 g) (AS) F0D111 $156

1614454 Sodium Nitrite (1 g) (AS) F0D117 $156

1614807 Sodium Sulfate Anhydrous (1 g) (AS) F0D112 $156

1617408 Sotalol Hydrochloride (300 mg) F0C234 $182

1667290 Tiamulin Fumarate (250 mg) F0C327 $156

1667337 Tiamulin Related Compound A (50 mg) F0C328 $494

1667585 Titanium Dioxide (1 g) (AS) F0D079 $156

1708762 Valsartan (350 mg) F0C147 $156

1711155 Vecuronium Bromide (50 mg) F0C367 $156

1724769 Zinc Sulfate (1 g) (AS) F0D133 $156

New Items at a Glance (Continued)



USING AND ORDERING USP REFERENCE STANDARDS

Official Reference Standards

USP Reference Standards are required for use in pharmacopeial

assays and tests in the official standards publication, the United

States Pharmacopeia–National Formulary (USP–NF). USP

Reference Standards help to ensure compliance with the official,

FDA-enforceable quality requirements in the USP–NF. The

Reference Standards also lend themselves to many other

applications, including measurements required to attain accurate

and reproducible results in modern chromatographic and

spectrophotometric methods.

Rigorous Testing and Quality Control

USP Reference Standards are selected for their high purity, critical

characteristics, and suitability for the intended purpose. Unless a

USP Reference Standard label states a specific potency or content,

the USP Reference Standard is taken as being 100% pure for the

USP purposes for which it is provided. As a service to our

customers, labeled purity values for Reference Standards and

Authentic substances released after January 1, 2004 are listed in

this catalog. See p. 9 for explanation of how values are calculated.

Heterogeneous substances, of natural origin, are also designated

‘‘Reference Standards’’ where needed. Usually these are the

counterparts of international standards.

USP Reference Standards are established through a process of

rigorous testing, evaluation, and quality control. They are

independently tested in three or more laboratories—USP, FDA, and

academic and industrial laboratories throughout the United States.

The Reference Standards are released under the authority of USP’s

Board of Trustees, on the recommendation of the USP Reference

Standards Expert Committee, which approves selection and

suitability of each lot.

Reference Standards Categories

USP offers more than 1,560 Reference Standards for

pharmaceuticals, excipients, and dietary supplements. On pages

12–57 of this catalog, you’ll find a full list of available USP and NF

Reference Standards, with information updated through May 2004.

The list includes:
� Reference Standards required by the current official edition of

USP–NF.
� Reference Standards not required in the current USP–NF, but

for which sufficient demand remains.

� Reference Standards specified in the current edition of the

Food Chemicals Codex (FCC).
� Authentic Substances (AS)—highly purified samples of

chemicals, including substances of abuse, required by

analytical, clinical, pharmaceutical, and research laboratories.

The distribution of controlled substances is subject to the

regulations and licensing provisions of the Drug Enforcement

Administration (DEA) of the U.S. Department of Justice.

USP also collaborates with the World Health Organization in its

program to provide international biological standards and chemical

reference materials for antibiotics, biologicals, and

chemotherapeutic agents. Some USP Reference Standards are

standardized in terms of the corresponding international standards.

Proper Use of USP Reference Standards

USP Reference Standards are provided primarily for quality

control use in conducting the pharmacopeial assays and tests

described in the USP–NF. Neither Reference Standards nor

Authentic Substances are intended for use as drugs, dietary

supplements, or medical devices.

To serve its intended purpose, each USP Reference Standard must

be properly stored, handled, and used. Users of USP Reference

Standards should refer to General Chapter h11i in the USP–NF:

Listing and directions in USP–NF
� Refer to the list of revisions, additions, and deletions of

individual USP Reference Standards in USP 27–NF 22.

Individual USP or NF monographs specify the USP Reference

Standard(s) required for assay and test procedures. The USP

27–NF 22 General Test Chapter h11i USP Reference

Standards provides additional information and instructions for

proper use and storage. Note that if specific instructions for

use appearing on the label of a USP Reference Standard differ

from the instructions in Chapter h11i, the instructions on the

label take precedence.
� Consult the cumulative updates to Reference Standards

information provided in USP–NF Supplements and also in

USP–NF Interim Revision Announcements, which are

published in USP’s bimonthly journal, Pharmacopeial Forum.

Suitability for use
� The user must ascertain that the Reference Standards they are

using are an official lot.
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� The user must determine the suitability of Reference Standards

for applications and uses not in the USP–NF.

Storing
� Ensure that the USP Reference Standards are stored in their

original stoppered containers, according to any special label

directions, away from heat and humidity, and protected from

light.

Weighing
� Ensure that Reference Standard substances are accurately

weighed—taking due account of relatively large errors

potentially associated with weighing small masses—where it is

directed that a standard solution or a standard preparation be

prepared for a quantitative determination. See USP 27–NF 22

General Chapters h41i Weights and Balances and h31i
Volumetric Apparatus, and USP–NF General Notices, for

information regarding appropriate use of USP Reference

Standards.

Drying
� Use a clean and dry vessel, and not the original container, as

the drying vessel where a USP Reference Standard is required

to be dried before use.
� Make sure not to dry a specimen repeatedly at temperatures

above 25 degrees.
� Follow any special drying requirements specified on the

Reference Standards label or in specific sections of USP or NF

monographs (note that any specific instructions on the label or

in the monograph supersede the usual instructions in

Procedures under Tests and Assays in USP–NF General

Notices).
� Follow Method I under USP–NF General Chapter h921i Water

Determination where the titrimetric determination of water is

required at the time a Reference Standard is to be used.

Instrumental or microanalytical methods are acceptable for this

purpose. When using typical amounts, users must titrate about

50 mg of the Reference Standard with a fourfold dilution of the

reagent.

ORDERING USP REFERENCE STANDARDS

Four convenient ways to order

1. Phone: Call USP with your requirements: (800) 227-8772

from the U.S. or Canada and (301) 881-0666 from other

countries. Please note that DEA controlled substances cannot

be placed over the phone.

Hours of operation:

Monday–Friday

8:30AM–5:00PM

Fax: Fax your orders to (301) 816-8148.

Online: Order through the World Wide Web at

http://store.usp.org. Please note that DEA controlled

substances cannot be ordered online.

Mail: Send all mail orders to:

USP

Customer Service Department

12601 Twinbrook Parkway

Rockville, MD 20852, USA

Important Order/Policy Information

For fax and mail orders, please use the order form at the back of

this catalog. Official purchase orders on company letterhead may

also be used to order USP Reference Standards. The purchase

orders must have billing and shipping addresses and should

include the catalog number, the name of the official Reference

Standard, and the number of units ordered. Lot numbers need not

be specified on written purchase orders as USP only ships current

official lots. Confirmation orders may be sent and must clearly be

designated as such. The USP does not assume responsibility for

duplication of orders not clearly marked as confirmation orders.

Pricing

USP Reference Standards must be ordered in whole units. Please

note that one unit may include several individual containers.

Reference Standards unit prices included in the product listings

from pages 12–57 of this catalog are effective until December 31,

2004. Please note that prices and package sizes are subject to

change without notice.

No Returns or Exchanges

USP Reference Standards may not be returned or exchanged for

refund.

Quantity Discounts

A 5% discount is allowed for 5–24 units of any one Reference

Standard in a single order, and a 10% discount for 25 or more units

of any one Reference Standard in a single order. These discounts

are subject to change without notice.

USING AND ORDERING USP REFERENCE STANDARDS
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Shipping
� Reference Standards orders can only be shipped to a street

address and not to P.O. boxes.
� Orders to the U.S. and Ontario, Canada are shipped via air

courier of USP’s choice at a charge of $11 or via air courier of

the customer’s choice at an additional $25 charge.
� Non-controlled substance orders to Canadian provinces other

than Ontario are shipped via air courier of USP’s choice at a

charge of U.S. $70. Carriers of the customer’s choice incur an

additional $25 charge.
� Non-controlled substance orders to be shipped outside the U.S.

and Canada are accepted directly by USP only when customs

forms related to export are not required. They are shipped via

air courier of USP’s choice at a charge of U.S. $70. Carriers of

the customer’s choice incur an additional $25 charge.
� Shipping in cold pack can be done at customer request for an

extra charge of $25.
� Controlled substance orders to anywhere outside the U.S. are

shipped via air courier of USP’s choice with a charge of U.S.

$220.
� An additional shipping charge may be assessed for dangerous

goods shipments.
� An additional shipping charge of $75 will be assessed for rush/

same-day shipments.
� Customers may provide their shipping account numbers to

have shipping charged directly.

Payment
� Full payment in advance, in U.S. dollars, is required for all

U.S. orders unless open account status has been granted by

USP’s Finance Department. To apply for open account status,

an application can be requested by calling (301) 816-8177.
� Full payment in advance, in U.S. dollars, is required for all

non-U.S. orders.
� Payment may be made by check, money orders, credit cards

(VISA, MasterCard, American Express), and electronic wire

transfer (please call (301) 816-8177 to get bank information

for wire transfers). The customer is responsible for any bank

fees and must include it in the payment. The customer is also

responsible for any other fees such as customs duties, taxes, or

tariffs.

List Chemicals

The following Reference Standards are ‘‘List Chemicals’’:

Dihydroergotamine Mesylate
*Ephedrine Sulfate

Ergonovine Maleate

Ergotamine Tartrate

Methylergonovine Maleate

Phenylpropanolamine Bitartrate

Phenylpropanolamine HCl

Pseudoephedrine HCl

Pseudoephedrine Sulfate

An organization in the United States seeking to purchase a List

Chemical Reference Standard for resale to another customer must

have a DEA registration (either a controlled substance or List

Chemical registration). If an organization in the United States is

purchasing the List Chemical Reference Standard for its own

analytical use, it must provide USP with a letter on company

letterhead describing the reason for the purchase.

CONTROLLED DRUG SUBSTANCE ORDER

DEA Requirements (U.S. Orders)

For all orders for controlled drug substances—regulated by the

U.S. Drug Enforcement Administration (DEA)—to be shipped

within the U.S., a copy of the customer’s current DEA Registration

Certificate must be on file with USP. To order Schedule I and II

standards, customers must submit, with their order forms or

purchase orders, a DEA Form 222-C, properly completed. In

addition, customers ordering DEA Schedules III and IV must

provide appropriate DEA registration numbers for those schedules

on their order forms or purchase orders.

DEA Requirements (International Orders)

For all international controlled drug substance orders, please

contact Julie Smith at (301) 816-8164 or foreigncontrols@

usp.org.

All orders for controlled drug substances-regulated by the U.S.

Drug Enforcement Administration (DEA)-to be shipped outside

the U.S. must be accompanied by:

1. Full payment.

USING AND ORDERING USP REFERENCE STANDARDS
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2. An import permit (in English or with an English translation

attached) valid at least 6 months from the date of its receipt by

USP Customer Service.

3. A statement of non-reexport and use for medical or scientific

purposes (in English or with an English translation attached).

4. Purchase Order or Price Quote given by USP.

On receiving the order, USP takes 2-3 business days to:
� Review all documents to make sure they are adequate and

appropriate.
� Complete and legally approve the required DEA forms.
� Forward the forms to the DEA office to obtain the necessary

Export Permits.

USP cannot ship items without an Export Permit. While it typically

takes 6–10 weeks to get the permit from the DEA, USP has no

control over the time in which permits are issued. On receiving the

Export Permit, USP completes processing of the order in 1–3 days

and ships out the materials through its freight forwarder.

Controlled substances (CI, CII, CIII, CIV, CV) and List Chemicals

shipped to an international address, including Canada, add $25 per

unit.

For controlled substance orders to be shipped to Mexico, in

addition to the DEA processing period, an additional week is

required to obtain a certificate from the Mexican Embassy,

authorizing the shipment to enter the country. Customers will pay

an additional $114 to cover the fee charged by the Mexican

Embassy per import permit.

Back Orders

USP will ship a back-ordered item if that item becomes available

within 30 days of the date the order is placed if there is a valid

open P.O. or payment for the item. If the order is more than 30

days old when the item becomes available, the customer will

receive a Notice of Availability (NOA), indicating that the item is

available. Such items will be shipped only after USP receives

written authorization by the customer. The order will be canceled if

the Reference Standard does not become available within six

months of the original order. NOAs not replied to within 45 days

of generation will be cancelled, and the customer account will be

credited appropriately.

Customers may send confirmation orders for back-ordered

Reference Standards that subsequently become available. They

must clearly designate the confirmation orders as such—USP is

not responsible for duplication of orders not clearly designated.

* Shipping this list chemical internationally requires a 15-day
waiting period, but does not require an import permit.
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HOW TO READ PRODUCT LISTINGS

Column 1 (Catalog Number): Catalog number currently assigned

to each Reference Standard and Authentic Substance. Please

include this number in your orders.

Column 2 (Description): Product description as designated in

USP–NF, the product label, and / or the Drug Enforcement

Administration Control Schedule, as applicable. The quantity of

material per container follows the name in parentheses (all

materials are in single containers unless otherwise specified).

Column 3 (Current Lot): Current lot designation of each official

item being distributed as of the date of this catalog. If the current

lot is blank, the item is not in distribution.

Column 4 (Purity Values) Assigned purity value as it appears on

the RS or AS label. Code interpretations for the basis of purity

assignments are as follows:

Basis

Code

Interpretation

(ai) as is

(dr) dried

(an) anhydrous

(fb) free base

Column 5 (Change Code): Codes that identify any change in

USP Reference Standards status or information since the

July/Aug. 2004, official Catalog. Code interpretations are as

follows:

Change

Code

Interpretation

1 New Reference Standard

2 New lot

3 Change in package size or description

4 Correction of typographical error

5 New catalog number—use for all orders

6 Previous lot no longer official; only

current lot to be used

7 Valid use date of previous lot extended

8 Change in catalog number and / or name,

see cross-reference section

9 Discontinued

Column 6 (Previous Lot/Valid Use Date): Lot designations for

recent lots no longer being distributed. The indicated month and

year in parenthesis indicates the date (last day of the month)

through which that lot was valid as an official USP Reference

Standard. (e.g. ‘‘F-1 (06/00)’’ means lot F-1 is no longer being

distributed, but was considered official through June 30, 2000.)

Column 7 (CAS Number)*: Chemical Abstracts Service number,

when available, for USP Reference Standards and Authentic

Substances. In case of mixtures, typically, the CAS number of the

analyte of interest is listed.

Column 8 (Price) List price of the reference standard.

* CAS numbers are provided for informational purposes only and
their listing in the USP Reference Standards Catalog does not
indicate official designation of any CAS number to a salt, isomer,
hydration state, or other chemical form of any specific Reference
Standard or Authentic Substance.
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Cat.
No. Description

Curr.
Lot.

Purity
Value/Conc.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1005706 Glacial Acetic Acid (1.5 mL/ampule; 3 ampules)

(AS)

F0D002 99.9% (ai) 1 [64-19-7] $156

1012699 Alcohol Determination–Acetonitrile (5 mL/ampule;

5 ampules)

F0C419 2% v/v (ai) 1 n/f $156

1012688 Alcohol Determination–Alcohol (5 mL/ampule;

5 ampules)

F0C399 1.96% v/v (ai) 1 n/f $156

1076206 Powdered Black Cohosh Extract (1.5 g) F0D086 1 [84776-26-1] $520

1076341 Boric Acid (1 g) (AS) F0D036 100.0% (dr) 1 [10043-35-3] $200

1082708 Butylated Hydroxytoluene (500 mg) (AS) F0D122 >99.0% (ai) 1 [128-37-0] $156

1086334 Calcium Acetate (1 g) (AS) F0D156 100.0% (an) 1 [62-54-4] $156

1086403 Calcium Carbonate (1 g ) (AS) F0D099 99.1% (dr) 1 [471-34-1] $156

1086436 Calcium Chloride (1 g) (AS) F0D153 101.9% (ai) 1 [10035-04-8] $156

1086855 Calcium Hydroxide (1 g) (AS) F0D168 98.1% (ai) 1 [1305-62-0] $156

1087701 Candelilla Wax (250 mg) F0D123 1 [8006-44-8] $156

1091505 Caprylocaproyl Polyoxylglycerides (200 mg) F0C312 1 n/f $175

1187080 Dibutyl Phthalate (200 mg) F0D125 1 [84-74-2] $156

1288463 Gemcitabine Hydrochloride (200 mg) F0D037 0.997 mg/mg (ai) 1 [122111-03-9] $156

1356950 Lauroyl Polyoxylglycerides (500 mg) (AS) F0D020 1 n/f $156

1374260 Magnesium Hydroxide (1 g) (AS) F0D158 98.5% (dr) 1 [1309-42-8] $156

1375127 Manganese Chloride (1 g) (AS) F0D150 99.6% (dr) 1 [13446-34-9] $156

1375149 Manganese Sulfate (1 g) (AS) F0D151 99.8% (ai) 1 [10034-96-5] $156

1444279 Mirtazapine (350 mg) F0D155 0.999 mg/mg (an) 1 [61337-67-5] $800

1449530 Nabumetone Related Compound A (15 mg) (1-(6-

Methoxy-2-naphthyl)-but-1-en-3-one)

F0D165 1 n/f $487

1460703 Nevirapine Anhydrous (100 mg) F0D159 0.997 mg/mg (ai) 1 [129618-40-2] $156

1547925 Polysorbate 20 (2 g) (AS) F0D130 1 [9005-64-5] $156

1547947 Polysorbate 60 (2 g) (AS) F0D131 1 [9005-67-8] $156

1547969 Polysorbate 80 (2 g) (AS) F0D132 1 [9005-65-6] $156

1548101 Potassium Benzoate (1 g) (AS) F0D161 0.999 mg/mg (an) 1 [582-25-2] $156

1548167 Potassium Carbonate (1 g) (AS) F0D075 99.8% (dr) 1 [584-08-7] $156

1548190 Potassium Chloride (1 g) (AS) F0D127 100.0% (dr) 1 [7447-40-7] $156

1548280 Potassium Iodide (1 g) (AS) F0D078 100.0% (dr) 1 [7681-11-0] $156

1572208 Propionic Acid (1.5 mL/ampule; 3 ampules) (AS) F0D029 99.8 % w/w (ai) 1 [79-09-4] $156

1601689 Residual Solvent Class 2 - Methylcyclohexane

(1.2 mL/ampule; 3 ampules)

F0D044 5.46 mg/mL (ai) 1 n/f $156

1613407 Sodium Acetate (1 g) (AS) F0D083 99.8% (dr) 1 [127-09-3] $156

1613757 Sodium Carbonate Anhydrous (1 g) (AS) F0D100 100.0% (dr) 1 [497-19-8] $156

1614396 Sodium Metabisulfite (1 g) (AS) F0D111 98.6% (ai) 1 [7681-57-4] $156

1614454 Sodium Nitrite (1 g) (AS) F0D117 99.6% (dr) 1 [7632-00-0] $156

1614807 Sodium Sulfate Anhydrous (1 g) (AS) F0D112 99.8% (dr) 1 [7757-82-6] $156

1667585 Titanium Dioxide (1 g) (AS) F0D079 99.6% (dr) 1 [13463-67-7] $156

1724769 Zinc Sulfate (1 g) (AS) F0D133 56.4% (ai) 1 [7446-20-2] $156

1015008 Alprazolam CIV (200 mg) H1C133 2 H (06/05) [28981-97-7] $207

1029910 Ammonio Methacrylate Copolymer Type B

(100 mg)

F2C082 2 F-1 (06/05)

F (05/00)

[33434-24-1] $156

1071009 Bethanechol Chloride (200 mg) G1D088 1.00 mg/mg (dr) 2 G (03/05)

F-3 (07/01)

[590-63-6] $156

1078802 Buspirone Hydrochloride (200 mg) H0B301 2 G (05/05) [33386-08-2] $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) O0C331 0.990 mg/mg (dr) 2 N-1 (06/05)

N (06/00)

[137-08-6] $156
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Cat.
No. Description

Curr.
Lot.

Purity
Value/Conc.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1097750 Cefonicid Sodium (1 g) H0D105 887 ug/mg (an) 2 G (06/05) [61270-78-8] $156

1140407 Clonidine Hydrochloride (200 mg) H0D106 1.000 mg/mg (dr) 2 G (05/05) [4205-91-8] $156

1235300 Enalapril Maleate (200 mg) J1C267 0.992 mg/mg (ai) 2 J (05/05)

I (06/01)

[76095-16-4] $156

1250008 Estradiol (500 mg) L0C337 0.996 mg/mg (an) 2 K1B007 (07/05)

K (04/03)

[50-28-2] $156

1303501 Halothane (1 mL) G0D068 2 F-1 (03/05) [151-67-7] $156

1333003 Hydroxyzine Hydrochloride (500 mg) I0C385 0.998 mg/mg (dr) 2 H (05/05) [2192-20-3] $156

1392705 Mesalamine (200 mg) H0C341 2 G1B001 (06/05)

G (01/03)

F-1 (03/00)

[89-57-6] $156

1436006 Methylprednisolone Acetate (200 mg) H0D148 0.995 mg/mg (ai) 2 G-2 (05/05)

G-1 (02/00)

[53-36-1] $156

1440808 Metoclopramide Hydrochloride (500 mg) H0D121 0.999 mg/mg (an) 2 G (06/05)

F-2 (06/99)

[54143-57-6] $156

1443500 Miconazole Nitrate (200 mg) J0D011 0.997 mg/mg (dr) 2 I (06/06)

H (06/99)

[22832-87-7] $156

1446950 Moricizine Hydrochloride (250 mg) F1D057 0.999 mg/mg (an) 2,3 F (03/05) [29560-58-5] $390

1449700 Nadolol (200 mg) G0C308 0.995 mg/mg (ai) 2 F-3 (04/05)

F-2 (04/02)

[42200-33-9] $156

1454008 Nandrolone CIII (50 mg) F4D144 1.00 mg/mg (ai) 2 F-3 (04/05) [434-22-0] $560

1463304 Nicotine Bitartrate Dihydrate (500 mg) G1C070 2 G (05/05)

F (05/99)

[6019-06-3] $156

1474005 Nortriptyline Hydrochloride (200 mg) I1D054 1.000 mg/mg (dr) 2 I (05/052)H (04/

00)

[894-71-3] $156

1478582 Ondansetron Hydrochloride (300 mg) G0D154 0.993 mg/mg (an) 2 F0C222 (05/05) [103639-04-9] $208

1495005 Papain (1 g) I0C389 6700 USP units/

mg (ai)

2,6 H (06/04)

G (12/01)

[9001-73-4] $156

1546707 Polyethylene, High Density (3 strips) G1D115 2 G (06/05)

F-1 (04/01)

[9002-88-4] $156

1575002 Propoxyphene Napsylate CII (1 g) H1C323 0.993 mg/mg (an) 2 H (05/05) [26570-10-5] $207

1008002 Propoxyphene Related Compound B (50 mg)

(alpha-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-

3-methylbutane)

H0D012 0.94 mg/mg (ai) 2,8 G-3 (05/05) n/f $487

1623670 Sulbactam (250 mg) H0C396 0.976 mg/mg (ai) 2 G (05/05)

F-1 (05/00)

[68373-14-8] $156

1647001 Testosterone Cypionate CIII (200 mg) H0D162 1.000 mg/mg (ai) 2 G-1 (03/05)

G (08/01)

[58-20-8] $207

1682206 Triclosan (200 mg) G0D001 0.997 mg/mg (ai) 2 F0B135 (05/05) [3380-34-5] $156

1705006 L-Tyrosine (500 mg) K0C141 1.00 mg/mg (ai) 2 J (05/05) [60-18-4] $156

1708729 Valproic Acid Related Compound A (0.25 mL)

(diallylacetic acid)

F2C386 2 F1B156 (05/05)

F (01/03)

[99-67-2] $208

1707908 Valerenic Acid (15 mg) H0D126 1.00 mg/mg (ai) 2,3 G0B146 (05/05)

F (01/04)

[3569-10-6] $696

1711009 Vanillin Melting Point Standard (1 g) (Approxi-

mately 82 degrees)

J1C303 2 J (06/05)

I-1 (03/03)

I (11/00)

[121-33-5] $92
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1000601 Acebutolol Hydrochloride (125 mg) F-1 [34381-68-5] $156

1001003 Acenocoumarol (200 mg) F [152-72-7] $156

1001502 Acepromazine Maleate (250 mg) F-2 F-1 (05/02) [3598-37-6] $156

1002505 Acesulfame Potassium (200 mg) F0C136 [55589-62-3] $260

1003009 Acetaminophen (400 mg) J-1 J (05/02)

I (05/99)

[103-90-2] $124

1004001 Acetanilide Melting Point Standard (500 mg)

(Approximately 114 degrees)

M0A029 L (06/04)

K (02/00)

[103-84-4] $75

1005004 Acetazolamide (2 g) J [59-66-5] $156

1005706 Glacial Acetic Acid (1.5 mL/ampule; 3 ampules)

(AS)

F0D002 99.9% (ai) 1 [64-19-7] $156

1006007 Acetohexamide (250 mg) H G-1 (06/99) [968-81-0] $156

1006506 Acetohydroxamic Acid (200 mg) F-1 F (03/03) [546-88-3] $156

1007000 Acetophenazine Maleate (200 mg) F-1 [5714-00-1] $156

1008501 Acetylcholine Chloride (200 mg) G [60-31-1] $156

1009005 Acetylcysteine (200 mg) H1B169 H (01/04) [616-91-1] $156

1009901 Acetyltributyl Citrate (500 mg) G0C120 F (05/04) [77-90-7] $156

1009923 Acetyltriethyl Citrate (500 mg) F-1 F (05/02) [77-89-4] $156

1012065 Acyclovir (300 mg) J0C149 I (06/04) [59277-89-3] $197

1012101 Adenine (200 mg) G-1 G (06/00) [73-24-5] $156

1012123 Adenosine (200 mg) G0C295 F1B058 (01/05)

F (04/03)

[58-61-7] $156

1012145 Agigenin (25 mg) F n/f $156

1012509 L-Alanine (200 mg) F-2 F-1 (04/01) [56-41-7] $156

1012553 Albendazole (200 mg) G F-1 (01/00) [54965-21-8] $156

1012600 Albuterol (200 mg) I H (12/00) [18559-94-9] $156

1012633 Albuterol Sulfate (200 mg) J I (04/00) [51022-70-9] $156

1012757 Alclometasone Dipropionate (300 mg) H G (01/00) [66734-13-2] $156

1012699 Alcohol Determination–Acetonitrile (5 mL/am-

pule; 5 ampules)

F0C419 2% v/v (ai) 1 n/f $156

1012688 Alcohol Determination–Alcohol (5 mL/ampule;

5 ampules)

F0C399 1.96% v/v (ai) 1 n/f $156

1012780 Alendronate Sodium (200 mg) F0B315 [121268-17-5] $156

1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 [70879-28-6] $207

1012939 Allantoin (200 mg) F0C169 [97-59-6] $156

1012950 Alliin (25 mg) F [556-27-4] $1,525

1013002 Allopurinol (250 mg) J0C186 I-1 (01/05)

I (07/02)

[315-30-0] $156

1013024 Allopurinol Related Compound A (50 mg) (3-

Amino-4-carboxamidopyrazole Hemisulfate)

G F-3 (05/02)

F-2 (04/99)

n/f $487

1013057 S-Allyl-L-Cysteine (25 mg) F n/f $487

1014005 Alphaprodine Hydrochloride CII (250 mg) F [561-78-4] $207

1015008 Alprazolam CIV (200 mg) H1C133 2 H (06/05) [28981-97-7] $207

1016000 Alprostadil (25 mg) H [745-65-3] $1,525

1017105 Altretamine (500 mg) F [645-05-6] $156

1017502 Dried Aluminum Hydroxide Gel (200 mg) F2B120 F-1 (01/04) [21645-51-2] $156

1018505 Amantadine Hydrochloride (200 mg) H G (04/01) [665-66-7] $156

1019202 Amcinonide (200 mg) G0B260 F-1 (03/04) [51022-69-6] $156

1019417 Amifostine Disulfide (25 mg) F0C152 [112901-68-5] $487

1019508 Amikacin (200 mg) I H (08/00) [37517-28-5] $156
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1019701 Amiloride Hydrochloride (500 mg) H [17440-83-4] $156

1019756 Aminobenzoate Potassium (200 mg) F-1 F (06/01) [138-84-1] $156

1019767 Aminobenzoate Sodium (200 mg) F [55-06-6] $156

1019803 Aminobenzoic Acid (200 mg) (p-aminobenzoic

acid)

H1C083 H (10/04)

G (10/00)

[150-13-0] $156

1020008 Aminobutanol (500 mg) G-1 G (06/99) [13054-87-0] $389

1021000 Aminocaproic Acid (200 mg) F-4 [60-32-2] $156

1021703 N-(Aminocarbonyl)-N-[([5-nitro-2-furanyl]-methy-

lene)-amino]-glycine (25 mg)

F-1 n/f $487

1022808 2-Amino-5-chlorobenzophenone (25 mg) I H-1 (01/03) [719-59-5] $487

1025205 Aminoglutethimide (200 mg) F [125-84-8] $156

1025307 m-Aminoglutethimide (100 mg) G F (05/01) n/f $487

1025351 Aminohippuric Acid (200 mg) F-1 [61-78-9] $156

1025806 2-[3-Amino-5-(n-methylacetamido)-2,4,6-triiodo-

benzamido]-2-deoxy-d-glucose (25 mg)

F n/f $487

1025908 Aminopentamide Sulfate (200 mg) F0B273 [60-46-8] $156

1026004 m-Aminophenol (300 mg) F [591-27-5] $487

1026401 Aminosalicylic Acid (125 mg) F-1 F (03/99) [65-49-6] $124

1026605 3-Amino-2,4,6-triiodobenzoic Acid (50 mg) G [3119-15-1] $487

1027007 5-Amino-2,4,6-triiodo-N-methylisophthalamic

Acid (50 mg)

F-1 [2280-89-9] $487

1028000 Amitraz (200 mg) F0C042 [33089-61-1] $156

1029002 Amitriptyline Hydrochloride (200 mg) J0A004 I (03/03) [549-18-8] $156

1029909 Ammonio Methacrylate Copolymer Type A

(100 mg)

F-1 F (06/01) [33434-24-1] $156

1029910 Ammonio Methacrylate Copolymer Type B

(100 mg)

F2C082 2 F-1 (06/05)

F (05/00)

[33434-24-1] $156

1029953 Ammonium Chloride (200 mg) F0C134 [12125-02-9] $156

1030001 Amobarbital CII (200 mg) F-2 [57-43-2] $207

1031004 Amodiaquine Hydrochloride (500 mg) H0B238 G-1 (04/03) [6398-98-7] $156

1031401 Amoxapine (200 mg) G F-1 (04/02) [14028-44-5] $156

1031503 Amoxicillin (200 mg) J0C043 I (07/04) [61336-70-7] $156

1032007 Amphotericin B (125 mg) J3C246 1009 ug/mg (dr) J-2 (01/05)

J-1 (07/02)

[1397-89-3] $124

1033000 Ampicillin (200 mg) J-1 J (12/01) [69-53-4] $156

1033203 Ampicillin Sodium (125 mg) G-1 G (10/99) [69-52-3] $124

1033407 Ampicillin Trihydrate (200 mg) G [7177-48-2] $156

1034002 Amprolium (200 mg) G0C317 0.991 mg/mg (dr) F-1 (04/05)

F (04/02)

[121-25-5] $156

1034308 Amrinone (500 mg) G [60719-84-8] $156

1034320 Amrinone Related Compound A (100 mg) (5-

carboxamide[3,4’-bipyridin]-6(1H)-one)

F [62749-46-6] $487

1034341 Amrinone Related Compound B (100 mg) (N-

(1,6-dihydro-6-oxo-(3,4’-bipyridine)-5-yl)-2-hy-

droxypropanamide)

F-1 F (03/00) n/f $487

1034363 Amrinone Related Compound C (50 mg) (1,6-

dihydro-6-oxo-(3,4’-bipyridine)-5-carbonitrile)

F-1 F (05/00) n/f $487

1036008 Anileridine Hydrochloride CII (250 mg) F [126-12-5] $207

1036507 3-Anilino-2-(3,4,5-trimethoxybenzyl) acrylonitrile

(25 mg)

G-1 [30078-48-9] $487

1038003 Antazoline Phosphate (200 mg) H G-1 (04/02) [154-68-7] $156
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1039006 Anthralin (200 mg) I0B221 H (11/02) [1143-38-0] $156

1040005 Antipyrine (200 mg) G F-4 (09/01) [60-80-0] $156

1040708 Apigenin-7-glucoside (30 mg) F n/f $487

1041008 Apomorphine Hydrochloride (250 mg) H G (01/03) [41372-20-7] $162

1041609 Apraclonidine Hydrochloride (100 mg) H0B112 G (06/03) [73218-79-8] $479

1042000 Aprobarbital CIII (200 mg) (AS) F-1 [77-02-1] $207

1042500 L-Arginine (200 mg) G-1 G (09/00) [74-79-3] $156

1042601 Arginine Hydrochloride (125 mg) G0B060 F-1 (05/03) [1119-34-2] $124

1042703 Arsanilic Acid (25 mg) F [98-50-0] $156

1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 P (04/03) [50-81-7] $156

1043706 Aspartame (200 mg) H1B125 H (05/03) [22839-47-0] $156

1043750 Aspartame Acesulfame (200 mg) F0C137 [106372-55-8] $156

1043728 Aspartame Related Compound A (75 mg) (5-

Benzyl-3,6-dioxo-2-piperazineacetic Acid)

H G-1 (10/99) [5262-10-2] $487

1043819 Aspartic Acid (100 mg) F0B087 [6899-03-2] $156

1044006 Aspirin (500 mg) H G-1 (11/02) [50-78-2] $156

1044301 Astemizole (200 mg) F [68844-77-9] $156

1044403 Atenolol (200 mg) H1C320 998 ug/mg (dr) H (01/05)

G (08/01)

[29122-68-7] $156

1044651 Atovaquone (200 mg) F0B190 [95233-18-4] $156

1044662 Atovaquone Related Compound A (25 mg) (cis-

2-[4-(4-chlorophenyl)cyclohexyl]-3-hydroxy-1,4-

naphthoquinone)

F0B188 n/f $487

1044800 Atracurium Besylate (100 mg) F0B143 [64228-81-5] $156

1045009 Atropine Sulfate (500 mg) M0B098 L-2 (04/03)

L-1 (06/02)

L (10/00)

[5908-99-6] $156

1045337 Avobenzone (500 mg) G0B280 F (09/03) [70356-09-1] $156

1045508 Aurothioglucose (100 mg) H0B224 G (10/03)

F (12/01)

[12192-57-3] $156

1045600 Azaerythromycin A (100 mg) G F-1 (02/02)

F (02/99)

[76801-85-9] $156

1045756 Azaperone (200 mg) F [1649-18-9] $156

1045803 Azatadine Maleate (200 mg) G0B300 F-1 (04/04)

F (06/00)

[3978-86-7] $156

1046001 Azathioprine (200 mg) H G-1 (02/00) [446-86-6] $156

1046056 Azithromycin (100 mg) H0C212 G (11/04)

F (06/00)

[117772-70-0] $156

1046103 Azlocillin Sodium (200 mg) F [37091-65-9] $156

1046147 Azo-aminoglutethimide (100 mg) F n/f $487

1046205 Aztreonam (200 mg) G0C077 F-1 (03/04) [78110-38-0] $156

1046307 Aztreonam E-Isomer (50 mg) F1D056 F (04/05) n/f $156

1046409 Open Ring Aztreonam (25 mg) G0D071 F (12/04) [87500-74-1] $156

1047300 Bacampicillin Hydrochloride (200 mg) G0B053 F (11/02) [37661-08-8] $156

1047503 Bacitracin (1 g) (Susceptibility disk standard) G1C254 G (07/04) [1405-87-4] $156

1048007 Bacitracin Zinc (200 mg) N0A024 M-1 (11/02)

M (02/00)

[1405-89-6] $156

1048200 Baclofen (500 mg) I [1134-47-0] $156

1048222 Baclofen Related Compound A (50 mg) (4-(4-

Chlorophenyl)-2-pyrrolidinone)

H1C289 H (11/04) n/f $389
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1048506 Beclomethasone Dipropionate (200 mg) K J (12/00) [5534-09-8] $156

1048619 Benazepril Hydrochloride (125 mg) F0C250 [86541-74-4] $156

1048620 Benazepril Related Compound A (15 mg) ((3R)-

3-[[(1R)-1-(ethoxycarbonyl)-3-phenylpropyl]ami-

no]-2,3,4,5-tetrahydro-2-oxo-1H-1-benazapine-

1-acetic acid, monohydrochloride)

F0C252 n/f $487

1048630 Benazepril Related Compound B (15 mg) ((3S)-

3-[[(1R)-1-(ethoxycarbonyl)-3-phenylpropyl]ami-

no]-2,3,4,5-tetrahydro-2-oxo-1H-1-benazapine-

1-acetic acid, monohydrochloride)

F0C256 n/f $487

1048641 Benazepril Related Compound C (50 mg) ((3S)-

3-[[(1S)-1-carboxy-3-phenylpropyl]amino-

2,3,4,5-tetrahydro-2-oxo-1H-1-benazepine]-1-

acetic acid)

F0C425 1.00 mg/mg (ai) [86541-78-8] $487

1049000 Bendroflumethiazide (200 mg) G-1 (06/05) [73-48-3] $156

1050009 Benoxinate Hydrochloride (200 mg) F-2 F-1 (10/99) [5987-82-6] $124

1051001 Benzalkonium Chloride (5 mL of approx. 10%

aqueous solution)

K0B151 J (06/03) [8001-54-5] $156

1054000 Benzocaine (500 mg) J0C130 I (12/04) [94-09-7] $156

1055002 Benzoic Acid (300 mg) F6B173 F-5 (03/04)

F-4 (07/01)

[65-85-0] $156

1056005 Benzonatate (1 g) I0B003 H (01/03) [104-31-4] $156

1056504 1,4-Benzoquinone (200 mg) G1B145 G (01/04)

F-1 (11/01)

F (09/00)

[106-51-4] $156

1057507 Benzothiadiazine Related Compound A

(100 mg) (4-Amino-6-chloro-1,3-benzenedisul-

fonamide)

H0B069 G-4 (03/03) [121-30-2] $487

1059003 Benzphetamine Hydrochloride CIII (200 mg)

(AS)

F-1 [5411-22-3] $207

1060002 Benzthiazide (200 mg) F [91-33-8] $156

1061005 Benztropine Mesylate (200 mg) I0C038 H (09/04) [132-17-2] $156

1061901 Benzyl Alcohol (500 mg/ampule) G0B306 F0B106 (10/03) [100-51-6] $156

1062008 Benzyl Benzoate (5 g) J0C060 I (05/04) [120-51-4] $156

1064003 1-Benzyl-3-methyl-5-aminopyrazole Hydrochlor-

ide (25 mg)

F-1 n/f $487

1065006 Bephenium Hydroxynaphthoate (500 mg) F [3818-50-6] $156

1065618 Betahistine Hydrochloride (200 mg) F0C105 [5579-84-0] $156

1065709 Betaine Hydrochloride (200 mg) F-1 F (11/02) [590-46-5] $156

1066009 Betamethasone (200 mg) K2C204 K-1 (10/04)

K (11/02)

[378-44-9] $156

1067001 Betamethasone Acetate (500 mg) J0B079 I (08/03) [987-24-6] $156

1067307 Betamethasone Benzoate (200 mg) F-1 [22298-29-9] $156

1067704 Betamethasone Dipropionate (125 mg) K0C229 J (04/04)

I (03/99)

[5593-20-4] $124

1068004 Betamethasone Sodium Phosphate (500 mg) J0B043 (06/05)

I-1 (02/03)

I (01/01)

[151-73-5] $156

1069007 Betamethasone Valerate (200 mg) J I (05/00) [2152-44-5] $156

1069903 Betaxolol Hydrochloride (200 mg) G F-1 (06/00) [63659-19-8] $156

1070006 Betazole Hydrochloride (200 mg) H [138-92-1] $156

1071009 Bethanechol Chloride (200 mg) G1D088 1.00 mg/mg (dr) 2 G (03/05)

F-3 (07/01)

[590-63-6] $156
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1071304 Bile Salts (10 g) I0C003 H-1 (05/04)

H (05/99)

[145-42-6] $124

1071439 Positive Bioreaction (3 strips; 10 cm x 1 cm) F0D014 n/f $325

1071508 Biotin (200 mg) H1B019 H (04/03) [58-85-5] $156

1072001 Biperiden (200 mg) F2B080 F-1 (02/04) [514-65-8] $156

1073004 Biperiden Hydrochloride (200 mg) F-3 F-2 (06/99) [1235-82-1] $156

1074007 Bisacodyl (125 mg) I1B162 I (01/04)

H-1 (02/99)

[603-50-9] $124

1074700 2,5-Bis(D-arabino-1,2,3,4-tetrahydroxybutyl)pyr-

azine (25 mg)

F n/f $487

1075203 Bis(2-ethylhexyl)maleate (250 mg) F-2 F-1 (01/01) [142-16-5] $487

1075509 p-Bis(di-n-propyl)carbamylbenzenesulfonamide

(50 mg)

F n/f $487

1075531 Bismuth Citrate (100 mg) F [813-93-4] $156

1075553 Bismuth Subsalicylate (100 mg) F [14882-18-9] $156

1075757 Bisoprolol Fumarate (200 mg) F0B038 [104344-23-2] $156

1076002 4,4’-Bis[1,2,3,6-tetrahydro-4-(2-oxo-1-benzimi-

dazolinyl)-1-pyridyl]butyrophenone (25 mg)

G (05/03) n/f $487

1076206 Powdered Black Cohosh Extract (1.5 g) F0D086 1 [84776-26-1] $520

1076308 Bleomycin Sulfate (15 mg) J0B213 I (01/04) [9041-93-4] $307

1076341 Boric Acid (1 g) (AS) F0D036 100.0% (dr) 1 [10043-35-3] $200

1076352 Bretylium Tosylate (200 mg) F-1 [61-75-6] $156

1076363 Brinzolamide (200 mg) F0C034 [138890-62-7] $156

1076374 Brinzolamide Related Compound A (50 mg)

((S)-(-)-4-ethylamino-2,3-dihydro-2-(3-methoxy-

propyl)-4H-thieno-[3,2,e]-thiazine-6-sulfona-

mide-1,1-dioxide)

F0C033 n/f $487

1076385 Brinzolamide Related Compound B (50 mg)

((R)-4-amino-2,3-dihydro-2-(3-methoxypropyl)-

4H-thieno-[3,2,e]-thiazine-6-sulfonamide-1,1-di-

oxide ethanedioate)

F0C035 n/f $487

1076501 Bromocriptine Mesylate (150 mg) I1C197 I (09/04) [22260-51-1] $156

1077005 Bromodiphenhydramine Hydroch lor ide

(200 mg)

F-1 [1808-12-4] $156

1077708 8-Bromotheophylline (400 mg) G F (07/02) [10381-75-6] $156

1078008 Brompheniramine Maleate (125 mg) I1A036 I (01/03)

H-1 (04/99)

[980-71-2] $124

1078303 Bumetanide (250 mg) I0C111 H0B030 (05/04)

G (03/03)

[28395-03-1] $156

1078325 Bumetanide Related Compound A (25 mg) (3-

Amino-4-phenoxy-5-sulfamoylbenzoic Acid)

F-2 F-1 (05/00) n/f $487

1078336 Bumetanide Related Compound B (25 mg) (3-

Nitro-4-phenoxy-5-sulfamoylbenzoic Acid)

F-2 F-1 (01/03) [28328-53-2] $487

1078507 Bupivacaine Hydrochloride (1 g) H G-2 (03/03)

G-1 (08/02)

[14252-80-3] $156

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 F (02/99) [53152-21-9] $207

1078711 Buprenorphine Related Compound A (50 mg)

(21-[3-(1-propenyl)]-7-alpha-[(S)-1-hydroxy-

1,2,2-tr imethylpropyl]-6,14-endo-ethano-

6,7,8,14-tetrahydrooripavine)

F1C076 F (04/04) n/f $487

1078733 Bupropion Hydrochloride (200 mg) F0C123 [31677-93-7] $208

1078802 Buspirone Hydrochloride (200 mg) H0B301 2 G (05/05) [33386-08-2] $156
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1079000 Butabarbital CIII (200 mg) H0C007 G (03/04) [125-40-6] $207

1080000 Butacaine Sulfate (600 mg) F [149-15-5] $156

1081002 Butalbital CIII (200 mg) H0C054 G2B077 (07/04)

G-2 (06/03)

G (05/02)

[77-26-9] $207

1081501 Butamben (200 mg) F [94-25-7] $156

1082300 Butoconazole Nitrate (200 mg) F1B097 F (03/03) [64872-77-1] $156

1082504 Butorphanol Tartrate CIV (500 mg) J I (06/00) [58786-99-5] $207

1082708 Butylated Hydroxytoluene (500 mg) (AS) F0D122 >99.0% (ai) 1 [128-37-0] $156

1082800 Monotertiary-butyl-p-benzoquinone (100 mg)

(FCC)

F [3602-55-9] $156

1082901 Butyl 3-(butylamino)-4-phenoxy-5-sulfamoyl-

benzoate (25 mg)

F-1 n/f $487

1083008 2-tert-Butyl-4-hydroxyanisole (200 mg) L0C028 K (09/03) [88-32-4] $156

1083100 3-tert-Butyl-4-hydroxyanisole (200 mg) K0C239 J (03/05)

I-1 (09/01)

[121-00-6] $156

1084000 Butylparaben (200 mg) I0C139 H-1 (03/04)

H (09/01)

[94-26-8] $156

1085003 Caffeine (200 mg) J I (06/02) [58-08-2] $156

1086006 Caffeine Melting Point Standard (1 g) (Approxi-

mately 236 degrees)

J0B204 I (03/04) [58-08-2] $92

1086108 Calcifediol (75 mg) G [63283-36-3] $156

1086334 Calcium Acetate (1 g) (AS) F0D156 100.0% (an) 1 [62-54-4] $156

1086356 Calcium Ascorbate (200 mg) F-1 F (08/01) [5743-28-2] $156

1086403 Calcium Carbonate (1 g ) (AS) F0D099 99.1% (dr) 1 [471-34-1] $156

1086436 Calcium Chloride (1 g) (AS) F0D153 101.9% (ai) 1 [10035-04-8] $156

1086800 Calcium Gluceptate (200 mg) F-1 F (09/00) [29039-00-7] $156

1086855 Calcium Hydroxide (1 g) (AS) F0D168 98.1% (ai) 1 [1305-62-0] $156

1086902 Calcium Lactobionate (200 mg) G0B138 F-1 (01/04)

F (11/01)

[110638-68-1] $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) O0C331 0.990 mg/mg (dr) 2 N-1 (06/05)

N (06/00)

[137-08-6] $156

1087202 Calcium Saccharate (200 mg) F [5793-89-5] $156

1087701 Candelilla Wax (250 mg) F0D123 1 [8006-44-8] $156

1088001 Candicidin (200 mg) F [1403-17-4] $156

1089004 Cannabidiol CI (25 mg) (AS) F-2 [13956-29-1] $207

1090003 Cannabinol CI (25 mg) (AS) F-2 (05/02) [521-35-7] $207

1091006 Capreomycin Sulfate (200 mg) G F (06/01) [1405-37-4] $156

1091505 Caprylocaproyl Polyoxylglycerides (200 mg) F0C312 1 n/f $175

1091108 Capsaicin (100 mg) G-1 G (03/02)

F-1 (06/00)

F (03/99)

[404-86-4] $156

1091200 Captopril (200 mg) H [62571-86-2] $156

1091221 Captopril Disulfide (100 mg) G1B066 G (01/04) [64806-05-9] $487

1092009 Carbachol (200 mg) G [51-83-2] $156

1093001 Carbamazepine (100 mg) J I-1 (02/00) [298-46-4] $156

1093205 Carbarsone (200 mg) F [121-59-5] $156

1093500 Carbenicillin Indanyl Sodium (300 mg) G [26605-69-6] $156

1094004 Carbenici l l in Monosodium Monohydrate

(200 mg)

G-2 n/f $156

1095506 Carbidopa (400 mg) I H (10/99) [38821-49-7] $156
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1095517 Carbidopa Related Compound A (50 mg) (3-O-

Methylcarbidopa)

H0B121 G (04/03) n/f $487

1096000 Carbinoxamine Maleate (200 mg) H G-1 (11/02) [3505-38-2] $156

1096407 Carboplatin (100 mg) H0C240 G (07/04)

F (03/00)

[41575-94-4] $159

1096509 Carboprost Tromethamine (25 mg) F-1 F (02/01) [58551-69-2] $487

1096600 Carisoprodol (1 g) G F-2 (05/02) [78-44-4] $156

1096757 Carteolol Hydrochloride (200 mg) F-1 F (11/00) [51781-21-6] $156

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-

Aminopropiophenone Hydrochloride)

I [76333-53-4] $560

1096906 Cefaclor (400 mg) H [70356-03-5] $156

1096917 Cefaclor, Delta-3-Isomer (30 mg) G F-1 (02/00) n/f $156

1097104 Cefadroxil (125 mg) I1B319 935 ug/mg (ai) I (01/05)

H (04/99)

[66592-87-8] $124

1097308 Cefamandole Lithium (200 mg) H n/f $156

1097400 Cefamandole Nafate (200 mg) H [42540-40-9] $156

1097501 Cefamandole Sodium (250 mg) F [30034-03-8] $156

1097603 Cefazolin (400 mg) L0C345 K (04/05)

J (06/00)

[25953-19-9] $156

1097636 Cefepime Hydrochloride (500 mg) F0C063 (06/05) [123171-59-5] $156

1097647 Cefepime Hydrochloride System Suitability

(25 mg)

F0C095 n/f $156

1097658 Cefixime (500 mg) F [79350-37-1] $156

1097771 Cefmenoxime Hydrochloride (350 mg) F [75738-58-8] $156

1097782 Cefmetazole (200 mg) F-1 F (04/02) [56796-20-4] $156

1097750 Cefonicid Sodium (1 g) H0D105 887 ug/mg (an) 2 G (06/05) [61270-78-8] $156

1097705 Cefoperazone Dihydrate (200 mg) H G (12/99) [62893-19-0] $156

1097807 Ceforanide (200 mg) F-1 F (07/00) [60925-61-3] $156

1097909 Cefotaxime Sodium (250 mg) J0C189 901 ug/mg (ai) I (11/04) [64485-93-4] $124

1097975 Cefotetan (500 mg) H0C175 G (07/04)

F (09/00)

[69712-56-7] $156

1098005 Cefotiam Hydrochloride (325 mg) G0B050 F (01/03) [66309-69-1] $156

1098107 Cefoxitin (500 mg) I H (05/00) [35607-66-0] $156

1098118 Cefpiramide (300 mg) F0C203 [70797-11-4] $156

1098027 Cefpodoxime Proxetil (350 mg) F0C192 736 ug/mg (an) [87239-81-4] $156

1098049 Cefprozil E-Isomer (50 mg) F2C284 F-1 (10/04)

F (05/01)

[121123-17-9] $156

1098050 Cefprozil Z-Isomer (200 mg) G0C037 F (12/03) [121123-17-9] $156

1098129 Ceftazidime, Delta-3-Isomer (25 mg) G F (03/00) n/f $208

1098130 Ceftazidime Pentahydrate (300 mg) H G (12/99) [78439-06-2] $156

1098173 Ceftizoxime (200 mg) H [68401-81-0] $156

1098184 Ceftriaxone Sodium (350 mg) G0B264 F (08/03) [104376-79-6] $156

1098195 Ceftriaxone Sodium E-Isomer (25 mg) I0C190 H (07/04)

G (08/01)

F-1 (02/00)

n/f $208

1098209 Cefuroxime Sodium (200 mg) H G-1 (05/00) [56238-63-2] $156

1098220 Cefuroxime Axetil (500 mg) G F-1 (05/02) [64544-07-6] $156

1098231 Cefuroxime Axetil Delta-3-Isomers (35 mg) H0B160 G (03/03) n/f $156

1098300 Cellulose Acetate (125 mg) F-1 F (11/99) [9004-35-7] $124

1098355 Cellulose Acetate Phthalate (125 mg) F-1 F (03/99) [9004-38-0] $124
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1098708 Cephaeline Hydrobromide (200 mg) G-1 n/f $487

1099008 Cephalexin (250 mg) I-2 I-1 (03/00) [23325-78-2] $156

1102000 Cephalothin Sodium (200 mg) I [58-71-9] $156

1102408 Cephapirin Benzathine (100 mg) F [97468-37-6] $156

1102500 Cephapirin Sodium (200 mg) I-1 I (07/02) [24356-60-3] $156

1102805 Cephradine (200 mg) J I (04/00) [58456-86-3] $156

1103003 Cetyl Alcohol (100 mg) I H (03/99) [36653-82-4] $156

1103105 Cetyl Palmitate (50 mg) F0B241 [540-10-3] $156

1104006 Cetylpyridinium Chloride (500 mg) I H-1 (06/01)

H (08/99)

[6004-24-6] $156

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 [91722-47-3] $520

1106001 Chlorambucil (125 mg) (FOR U.S. SALE ONLY) G F-1 (02/99) [305-03-3] $124

1107004 Chloramphenicol (200 mg) N1C074 N (10/04)

M (03/00)

[56-75-7] $156

1107300 Chloramphenicol Palmitate (200 mg) G-1 [530-43-8] $156

1107401 Chloramphenicol Palmitate Nonpolymorph A

(200 mg)

F-1 [530-43-8] $487

1107503 Chloramphenicol Palmitate Polymorph A

(200 mg)

G F (08/99) [530-43-8] $487

1109000 Chlordiazepoxide CIV (200 mg) I0B063 H-1 (03/03) [58-25-3] $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 [438-41-5] $207

1110020 Chlordiazepoxide Related Compound A

(25 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-

benzodiazepin-2-one 4-Oxide)

G [963-39-3] $487

1111001 Chlorhexidine (200 mg) F0C306 [55-56-1] $156

1111103 Chlorhexidine Acetate (500 mg) F0C281 [56-95-1] $156

1111307 Chlorhexidine Related Compounds (50 mg) F0D017 n/f $487

1112503 Chlorobutanol (200 mg) G F-3 (12/01) [6001-64-5] $156

1115545 Chlorogenic Acid (50 mg) F0C420 0.97 mg/mg (ai) [327-97-9] $156

1115556 beta-Chlorogenin (20 mg) F n/f $156

1117008 Chloroprocaine Hydrochloride (200 mg) G0B285 F-3 (01/04)

F-2 (03/99)

[3858-89-7] $156

1118000 Chloroquine Phosphate (500 mg) I H (10/99) [50-63-5] $156

1121005 Chlorothiazide (200 mg) H0B161 G (04/03) [58-94-6] $156

1122008 Chlorotrianisene (1 g) F [569-57-3] $156

1122700 Chloroxylenol (125 mg) F2C259 F-1 (07/04)

F (10/99)

[88-04-0] $124

1122722 Chloroxylenol Related Compound A (25 mg) (2-

chloro-3,5-dimethylphenol)

G0C275 F-1 (07/04) [5538-41-0] $487

1123000 Chlorpheniramine Maleate (125 mg) M0B020 L-1 (06/03) [113-92-8] $124

1123102 Chlorpheniramine Maleate Extended-Release

Tablets (Drug Release Calibrator, Single Unit)

(60 Tablets)

G0B259 F (06/03) [113-92-8] $156

1124003 Chlorphenoxamine Hydrochloride (200 mg) F-1 [562-09-4] $156

1125006 Chlorpromazine Hydrochloride (200 mg) J I (04/99) [69-09-0] $156

1126009 Chlorpropamide (200 mg) H [94-20-2] $156

1127001 Chlorprothixene (200 mg) F-1 [113-59-7] $156

1129007 Chlortetracycline Hydrochloride (200 mg) K0C185 1008 ug/mg (ai) J-1 (12/04)

J (02/02)

[64-72-2] $156

1130006 Chlorthalidone (200 mg) I0C255 H-1 (11/04)

H (07/99)

[77-36-1] $156
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1119309 Chlorthalidone Related Compound A (25 mg)

(4’-Chloro-3’-sulfamoyl-2-benzophenone Car-

boxylic Acid)

G0C376 F-3 (07/04) n/f $487

1130505 Chlorzoxazone (500 mg) I H (07/01) [95-25-0] $156

1130527 Chlorzoxazone Related Compound A (50 mg)

(2-Amino-4-chlorophenol)

G-1 G (11/00) [95-85-2] $487

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vi-

tamin D3)

M0B157 L (10/03)

K (09/99)

[67-97-0] $159

1131803 Delta-4,6-cholestadienol (30 mg) F [14214-69-8] $156

1132001 Cholesteryl Caprylate (200 mg) F [1182-42-9] $156

1133004 Cholestyramine Resin (500 mg) I [11041-12-6] $124

1133503 Cholic Acid (2 g) (AS) F3B159 F-2 (01/03) [81-25-4] $156

1133536 Choline Bitartrate (200 mg) F0C057 [87-67-2] $156

1133547 Choline Chloride (200 mg) F0C058 [67-48-1] $156

1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 [39455-18-0] $156

1133638 Chromium Picolinate (100 mg) F [14639-25-9] $156

1134007 Chymotrypsin (300 mg) I H (06/01) [9004-07-3] $156

1134030 Ciclopirox Olamine (125 mg) H0C207 G (05/03) [41621-49-2] $124

1134051 Cilastatin Ammonium Salt (100 mg) G0C334 945 ug/mg (ai) F-1 (05/05)

F (07/00)

n/f $156

1134062 Cimetidine (200 mg) I1C081 I (05/04) [51481-61-9] $156

1134073 Cimetidine Hydrochloride (200 mg) F [70059-30-2] $156

1134109 Cinoxacin (200 mg) F [28657-80-9] $156

1134313 Ciprofloxacin (125 mg) G-1 G (05/01) [85721-33-1] $124

1134324 Ciprofloxacin Ethylenediamine Analog (25 mg) J0A030 I (01/03)

H-1 (02/99)

n/f $208

1134335 Ciprofloxacin Hydrochloride (400 mg) I0C265 H (02/05)

G (04/00)

[86393-32-0] $156

1134357 Cisplatin (100 mg) H G (03/01) [15663-27-1] $156

1134368 Citric Acid (200 mg) F1B092 F-1 (01/04)

F (07/02)

[77-92-9] $156

1134379 Clarithromycin (75 mg) F4B183 F-3 (01/04)

F-2 (09/01)

[81103-11-9] $156

1134380 Clarithromycin Related Compound A (50 mg)

(6,11-di-O-methylerythromycin A)

G F (04/01) n/f $208

1134404 Clavam-2-carboxylate Potassium (1 Pellet) H0C089 G0B225 (12/03)

F (10/03)

n/f $487

1134426 Clavulanate Lithium (200 mg) I1C270 0.952 mg/mg (ai) I (02/05)

H (09/02)

n/f $156

1134506 Clemastine Fumarate (250 mg) I H (10/00) [14976-57-9] $156

1135000 Clidinium Bromide (2 g) H0B115 G (03/05) [3485-62-9] $156

1135021 Clidinium Bromide Related Compound A

(250 mg) (3-Hydroxy-1-methylquinuclindinium

Bromide)

I [76201-95-1] $487

1136002 Clindamycin Hydrochloride (200 mg) G4A017 G-3 (07/03)

G-2 (05/99)

[58207-19-5] $428

1137005 Clindamycin Palmitate Hydrochloride (200 mg) F-2 [25507-04-4] $428

1138008 Clindamycin Phosphate (125 mg) I0C165 H-3 (04/04)

H-2 (07/03)

H-1 (02/99)

[24729-96-2] $214

1138201 Clioquinol (500 mg) M L-1 (01/03) [130-26-7] $156
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1138405 Clobetasol Propionate (200 mg) F2C309 980 ug/mg (ai) F-1 (03/05)

F (10/01)

[25122-46-7] $156

1138427 Clobetasol Propionate Related Compound A

(50 mg) (9-alpha-fluoro-11-beta-hydroxy-16-

beta-methyl-3-oxo-androsta-1,4-diene-17(R)-

spiro-2’-[4’-chloro-5’-ethylfuran-3’(2’H)-one])

F-1 F (01/03) n/f $208

1138507 Clocortolone Pivalate (200 mg) G [34097-16-0] $156

1138904 Clofazimine (200 mg) F [2030-63-9] $156

1139000 Clofibrate (1 g) I H (04/01) [637-07-0] $156

1140000 Clomiphene Citrate (500 mg) H G-1 (10/99) [50-41-9] $156

1140101 Clomiphene Related Compound A (100 mg)

((E,Z)-2-[4-(1,2-diphenylethenyl)phenoxy]-N,N-

diethylethanamine Hydrochloride)

F1B206 F (09/03) n/f $208

1140247 Clomipramine Hydrochloride (200 mg) F0C075 [17321-77-6] $156

1140305 Clonazepam CIV (200 mg) G1B175 G (01/04)

F-2 (01/00)

[1622-61-3] $207

1140327 Clonazepam Related Compound A (25 mg) (3-

Amino-4-(2-chlorophenyl)-6-nitrocarbostyril)

G2B110 G-1 (01/04)

G (02/99)

n/f $487

1140338 Clonazepam Related Compound B (25 mg) (2-

Amino-2’-chloro-5-nitrobenzophenone)

H G (04/01) [2011-66-7] $487

1140349 Clonazepam Related Compound C (25 mg) (2-

Bromo-2’-(2-chlorobenzoyl)-4’-nitroacetanilide)

F0C340 n/f $487

1140393 Clonidine (200 mg) F0C401 [4205-90-7] $156

1140407 Clonidine Hydrochloride (200 mg) H0D106 1.000 mg/mg (dr) 2 G (05/05) [4205-91-8] $156

1140418 Clonidine Related Compound A (25 mg) (Acet-

ylclonidine)

F0C373 [54707-71-0] $487

1140429 Clonidine Related Compound B (25 mg) (2-[(E)-

2,6-Dichlorophenylimino]-1-(1-{2-[(E)-2,6-di-

chlorophenylimino]-imidazolidin-1-yl}-ethyl)-imi-

dazolidine)

F0C403 0.99 mg/mg (ai) n/f $487

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 F-1 (06/03)

F (12/99)

[57109-90-7] $207

1140702 Clorsulon (200 mg) F1B084 F (01/04) [60200-06-8] $156

1141002 Clotrimazole (200 mg) K0C282 J (02/05)

I (05/99)

[23593-75-1] $124

1141024 Clotrimazole Related Compound A (25 mg) ((o-

chlorophenyl)diphenylmethanol)

I H (10/01)

G-1 (02/99)

[66774-02-5] $487

1141909 Cloxacillin Benzathine (200 mg) F-1 F (03/02) [23736-58-5] $156

1142005 Cloxacillin Sodium (200 mg) L0B086 K (01/04) [7081-44-9] $156

1142107 Clozapine (100 mg) F0C032 [5786-21-0] $260

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 H-2 (01/04)

H-1 (02/99)

[53-21-4] $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 F-1 (11/02) [3688-65-1] $207

1144000 Codeine Phosphate CII (100 mg) J0C200 I-1 (10/04)

I (09/02)

H-1 (01/00)

[41444-62-6] $207

1145003 Codeine Sulfate CII (250 mg) H-2 H-1 (01/02) [6854-40-6] $207

1146006 Colchicine (300 mg) J I (05/02) [64-86-8] $156

1146505 Colestipol Hydrochloride (200 mg) F-1 [37296-80-3] $156

1147009 Colistimethate Sodium (200 mg) H [8068-28-8] $156

1148001 Colistin Sulfate (200 mg) G-1 G (09/99) [1264-72-8] $156

1148500 Copovidone (100 mg) F0C194 [2586-89-9] $156

1149004 Corticotropin (5.6 Units/vial; 5 vials) M L (06/99) [9002-60-2] $124
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1150003 Cortisone Acetate (150 mg) I [50-04-4] $156

1150353 Creatinine (100 mg) F [60-27-5] $156

1150502 Cromolyn Sodium (500 mg) J I (06/00) [15826-37-6] $156

1150706 Crospovidone (200 mg) G1C273 G (12/04) [9003-39-8] $156

1151006 Crotamiton (200 mg) H-1 H (07/00) [483-63-6] $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol;

10.7 mcg/mg of mixture) (Vitamin B12)

N M-3 (08/99) [68-19-9] $156

1152508 Cyclacillin (200 mg) G [3485-14-1] $156

1152701 Cyclandelate (200 mg) F0C384 [456-59-7] $156

1154004 Cyclizine Hydrochloride (200 mg) G [303-25-3] $156

1154503 Cyclobenzaprine Hydrochloride (200 mg) G0A013 F-3 (07/03) [6202-23-9] $156

1154558 Alpha Cyclodextrin (50 mg) F-1 F (10/00) [10016-20-3] $156

1154569 Beta Cyclodextrin (250 mg) G F-1 (12/02) [7585-39-9] $156

1154707 Cyclomethicone 4 (200 mg) F-2 F-1 (06/02) [69430-24-6] $156

1154809 Cyclomethicone 5 (125 mg) F-2 (07/05)

F-1 (09/99)

[69430-24-6] $124

1154900 Cyclomethicone 6 (200 mg) F2B024 F-1 (03/03) [69430-24-6] $156

1156000 Cyclopentolate Hydrochloride (300 mg) I0C424 0.999 mg/mg (dr) H (03/05)

G (04/00)

[5870-29-1] $156

1157002 Cyclophosphamide (500 mg) (FOR U.S. SALE

ONLY)

J1B200 J (02/05) [6055-19-2] $124

1157501 2-Cyclopropylmethylamino-5-chlorobenzophe-

none (50 mg)

F n/f $487

1158005 Cycloserine (200 mg) G [68-41-7] $156

1158504 Cyclosporine (50 mg) H-1 H (11/02)

G-2 (03/00)

[59865-13-3] $479

1158650 Cyclosporine Resolution Mixture (25 mg) F [108027-45-8]

(U)

$412

1159008 Cyclothiazide (200 mg) F-1 [2259-96-3] $156

1161000 Cyproheptadine Hydrochloride (500 mg) G F-4 (11/02) [41354-29-4] $156

1161509 L-Cysteine Hydrochloride (200 mg) H G (05/00) [7048-04-6] $156

1162002 Cytarabine (250 mg) G-2 G-1 (07/00) [147-94-4] $156

1162308 Dacarbazine (125 mg) H G (01/99) [4342-03-4] $124

1162320 Dacarbazine Related Compound A (50 mg) (5-

aminoimidazole-4-carboxamide Hydrochloride)

H0C052 G (03/04)

F (03/00)

[72-40-2] $487

1162330 Dacarbazine Related Compound B (50 mg) (2-

azahypoxanthine)

G0C325 F-1 (03/05)

F (12/01)

[63907-29-9] $600

1162400 Dactinomycin (50 mg) I [50-76-0] $427

1162501 Danazol (200 mg) H G (10/00) [17230-88-5] $156

1164008 Dapsone (125 mg) G-3 G-2 (08/99) [80-08-0] $124

1164700 Daunorubicin Hydrochloride (200 mg) L0B307 K (11/03)

J (08/00)

[23541-50-6] $479

1165000 Decamethonium Bromide (250 mg) F [541-22-0] $156

1166003 Deferoxamine Mesylate (500 mg) I [138-14-7] $156

1166309 Dehydroacetic Acid (200 mg) F [520-45-6] $156

1166400 Dehydrocarteolol Hydrochloride (100 mg) F n/f $487

1166502 Dehydrocholic Acid (200 mg) F-1 F (03/04) [81-23-2] $156

1169001 Demecarium Bromide (250 mg) F [56-94-0] $156

1170000 Demeclocycline Hydrochloride (200 mg) H1C036 H (08/04)G-1

(08/01)

[64-73-3] $156
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1171003 Denatonium Benzoate (200 mg) I0B129 H (09/02) [86398-53-0] $156

1171706 Desacetyl Diltiazem Hydrochloride (50 mg) I H (08/00) [23515-45-9] $487

1171900 Desflurane (0.5 mL) F0C187 [57041-67-5] $156

1171910 Desflurane Related Compound A (0.1 mL) (bis-

(1,2,2,2-tetrafluoroethyl) ether)

F0C031 n/f $487

1172006 Desipramine Hydrochloride (125 mg) H-1 H (10/99) [58-28-6] $124

1173009 Deslanoside (100 mg) H-1 [17598-65-1] $156

1173235 Desogestrel (50 mg) G0C390 F0B282 (11/04) [54024-22-5] $156

1173246 Desogestrel Related Compound A (15 mg) (13-

Ethyl-11-methylene-18, 19-dinor-5alpha, 17al-

pha-preg-3-en-20-yl-17-ol, desogestrel delta-3

isomer)

F0B279 n/f $487

1173257 Desogestrel Related Compound B (15 mg) (3-

Hydroxy-desogestrel)

F0B284 n/f $487

1173268 Desogestrel Related Compound C (25 mg) (3-

Keto-desogestrel)

F0B281 [54048-10-1] $487

1173508 Desoximetasone (200 mg) H0B036 G (01/04) [382-67-2] $156

1174001 Desoxycorticosterone Acetate (200 mg) J0C014 I (01/04)

H (05/00)

[56-47-3] $156

1175004 Desoxycorticosterone Pivalate (125 mg) H0C276 G (01/04) [808-48-0] $124

1176007 Dexamethasone (125 mg) J [50-02-2] $124

1176506 Dexamethasone Acetate (200 mg) G F-1 (06/99) [1177-87-3] $156

1177000 Dexamethasone Phosphate (200 mg) J1B070 J (08/03)

I (03/00)

[312-93-6] $156

1178002 Dexbrompheniramine Maleate (200 mg) J I (03/03) [2391-03-9] $156

1179005 Dexchlorpheniramine Maleate (500 mg) G1A025 G (12/02) [2438-32-6] $156

1179504 Dexpanthenol (500 mg) J0C293 I (08/04)

H (02/02)

[81-13-0] $160

1179708 Dextran 40 (50 mg) F0C247 [9004-54-0] $156

1179741 Dextran 70 (50 mg) F0C260 [9004-54-0] $156

1179854 Dextran 4 Calibration (100 mg) F0C002 [9004-54-0] $156

1179865 Dextran 10 Calibration (100 mg) F0C010 [9004-54-0] $156

1179876 Dextran 40 Calibration (100 mg) F0C011 [9004-54-0] $156

1179720 Dextran 40 System Suitability (200 mg) F0B181 [9004-54-0] $156

1179887 Dextran 70 Calibration (100 mg) F0C013 [9004-54-0] $156

1179763 Dextran 70 System Suitability (200 mg) F0B182 [9004-54-0] $156

1179898 Dextran 250 Calibration (100 mg) F0C039 [9004-54-0] $156

1179800 Dextran Vo Marker (100 mg) F0B242 [9004-54-0] $156

1180004 Dextroamphetamine Sulfate CII (500 mg) I0C311 1.000 mg/mg (dr) H (05/05)

G (08/03)

F-6 (12/99)

[51-63-8] $216

1180503 Dextromethorphan (2 g) H G (06/00) [125-71-3] $487

1181007 Dextromethorphan Hydrobromide (500 mg) J0B167 I (07/03) [6700-34-1] $156

1181302 Dextrose (500 mg) J-1 J (11/02)

I (08/99)

[50-99-7] $124

1181506 Diacetylated Monoglycerides (200 mg) G [68990-54-5] $156

1182000 Diacetylfluorescein (200 mg) H G (01/02) [596-09-8] $156

1183002 Diacetylmorphine Hydrochloride CI (25 mg)

(AS) (Heroin Hydrochloride)

J I-1 (10/99) [1502-95-0] $207

1184005 Diatrizoic Acid (100 mg) G [50978-11-5] $156
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1184027 Diatrizoic Acid Related Compound A (50 mg)

(5-Acetamido-3-amino-2,4,6-triiodobenzoic

Acid)

I H (02/00) [1713-07-1] $487

1185008 Diazepam CIV (100 mg) I H (12/01) [439-14-5] $207

1185020 Diazepam Related Compound A (25 mg) (2-

Methyl-amino-5-chlorobenzophenone)

I H-1 (11/02)

H (04/00)

[1022-13-5] $487

1023403 Diazepam Related Compound B (25 mg) (3-

Amino-6-chloro-1-methyl-4-phenylcarbostyril)

I1C102 I (12/04)

H (04/01)

[5220-02-0] $487

1186000 Diazoxide (200 mg) G1C017 G (12/03) [364-98-7] $156

1187003 Dibucaine Hydrochloride (200 mg) I H-2 (01/03) [61-12-1] $156

1187080 Dibutyl Phthalate (200 mg) F0D125 1 [84-74-2] $156

1187207 Dichloralphenazone CIV (200 mg) F0B010 [480-30-8] $207

1188006 Dichlorphenamide (200 mg) G-1 [120-97-8] $156

1188800 Diclofenac Sodium (200 mg) H0B150 G-1 (03/04)

G (05/01)

[15307-79-6] $156

1188811 Diclofenac Related Compound A (100 mg) (N-

(2,6-dichlorophenyl)indolin-2-one)

H G (05/02) [15362-40-0] $490

1189009 Dicloxacillin Sodium (500 mg) J0C182 I0B142 (09/04)

H (05/03)

[13412-64-1] $156

1190008 Dicumarol (200 mg) G [66-76-2] $156

1191000 Dicyclomine Hydrochloride (125 mg) H G (03/99) [67-92-5] $124

1192003 Dienestrol (125 mg) I [84-17-3] $124

1193006 Diethylcarbamazine Citrate (200 mg) G-1 [1642-54-2] $156

1193301 Diethylene Glycol Monoethyl Ether (0.5 mL/

ampule)

F0B095 [111-90-0] $156

1193505 Diethyl Phthalate (200 mg) G F-1 (03/00) [84-66-2] $156

1194009 Diethylpropion Hydrochloride CIV (200 mg) H [134-80-5] $207

1195001 Diethylstilbestrol (200 mg) K5B291 K-4 (05/04) [56-53-1] $156

1197007 Diethyltoluamide (3 g) H [134-62-3] $124

1197302 Diflorasone Diacetate (200 mg) G F-1 (03/00) [33564-31-7] $156

1197506 Diflunisal (200 mg) G [22494-42-4] $156

1198000 Digitalis (3 g) F [8031-42-3] $156

1199002 Digitoxin (200 mg) M [71-63-6] $156

1200000 Digoxin (250 mg) O0B096 N-1 (04/03) [20830-75-5] $156

1200600 Dihydrocapsaicin (25 mg) G0C071 F-1 (12/03)

F (01/00)

[19408-84-5] $156

1200804 Dihydrocodeine Bitartrate CII (200 mg) H G (03/01) [5965-13-9] $207

1201002 17alpha-Dihydroequilin (50 mg) I0C277 H (07/04) [6639-99-2] $208

1202005 Dihydroergotamine Mesylate (250 mg) (List
Chemical)

J0B085 I (03/03) [6190-39-2] $156

1203008 Dihydrostreptomycin Sulfate (200 mg) J [5490-27-7] $156

1204000 Dihydrotachysterol (30 mg/ampule; 4 ampules) I (06/05) [67-96-9] $156

1204102 Dihydroxyacetone (250 mg) F [96-26-4] $156

1204805 Diloxanide Furoate (200 mg) F0C026 [3736-81-0] $156

1205003 Diltiazem Hydrochloride (200 mg) I [33286-22-5] $156

1206006 Dimenhydrinate (100 mg) J0B055 I (06/03) [523-87-5] $156

1208001 Dimethisoquin Hydrochloride (2 g) G [2773-92-4] $156

1210105 N-(3-Dimethylamino-propyl)-2-aza-8,8-diethyl-8-

germaspiro [4:5]decane-1,3-dione (AS)

F [41992-23-8] $156
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1211006 Dimethyl Sulfoxide (3 g) G0C198 F-3 (07/04)

F-2 (05/02)

[67-68-5] $208

1213001 Dinoprost Tromethamine (50 mg) F [38562-01-5] $1,525

1213103 Dinoprostone (50 mg) F0C030 [363-24-6] $1,525

1214004 Dioxybenzone (150 mg) F1B277 F (10/03) [131-53-3] $156

1216000 Diphemanil Methylsulfate (500 mg) H [62-97-5] $156

1217909 Diphenhydramine Citrate (125 mg) H0B128 G (04/03) [88637-37-0] $124

1218005 Diphenhydramine Hydrochloride (200 mg) J0B013 I (07/03) [147-24-0] $156

1219008 Diphenoxylate Hydrochloride CII (200 mg) I H (03/02) [3810-80-8] $207

1220302 Dipivefrin Hydrochloride (200 mg) I H (06/99) [64019-93-8] $156

1220506 Dipyridamole (200 mg) H G-1 (01/99) [58-32-2] $156

1220700 Dirithromycin (200 mg) F [62013-04-1] $156

1221000 Disodium Guanylate (300 mg) (FCC) F-1 [5550-12-9] $156

1222002 Disodium Inosinate (500 mg) (FCC) F [4691-65-0] $156

1222501 Disopyramide Phosphate (200 mg) H-1 H (03/02) [22059-60-5] $156

1223005 2,4-Disulfamyl-5-trifluoromethylaniline (125 mg) G [654-62-6] $487

1224008 Disulfiram (200 mg) F-3 F-2 (07/02) [97-77-8] $156

1224507 Dobutamine Hydrochloride (600 mg) H-1 H (01/00) [49745-95-1] $156

1224700 Docusate Calcium (500 mg) H0B044 G-1 (07/02) [128-49-4] $156

1224802 Docusate Sodium (500 mg) J I-1 (05/02) [577-11-7] $156

1224904 Docusate Potassium (100 mg) F-1 F (11/99) [7491-09-0] $156

1224959 Dolasetron Mesylate (200 mg) F0C319 [115956-13-3] $156

1224960 Dolasetron Mesylate Related Compound A

(25 mg) (Hexahydro-8-hydroxy-2,6-methano-

2H-quinolizin-3(4H)-one hydrochloride)

F0C321 n/f $487

1225204 Dopamine Hydrochloride (200 mg) G F-5 (05/02) [62-31-7] $156

1225281 Dorzolamide Hydrochloride (500 mg) F0C040 [130693-82-2] $156

1225292 Dorzolamide Hydrochloride Related Compound

A (20 mg) ((4R,6R)-4-(ethylamino)-5,6-dihydro-

6-methyl-4H-thieno[2,3-b]thiopyran-2-sulfona-

mide 7,7-dioxide, monohydrochloride)

F0C068 n/f $487

1225000 Doxapram Hydrochloride (200 mg) F4C053 F-3 (07/04) [7081-53-0] $156

1225419 Doxazosin Mesylate (200 mg) F0C079 [77883-43-3] $156

1225500 Doxepin Hydrochloride (500 mg) I [1229-29-4] $156

1225703 Doxorubicin Hydrochloride (50 mg) K J (06/02) [25316-40-9] $479

1226003 Doxycycline Hyclate (200 mg) I H (01/00) [24390-14-5] $156

1227006 Doxylamine Succinate (300 mg) I0B266 H (01/04) [562-10-7] $156

1229001 Droperidol (250 mg) I0C029 H-1 (01/05)

H (04/99)

[548-73-2] $156

1230000 Dyclonine Hydrochloride (200 mg) G [536-43-6] $156

1231003 Dydrogesterone (200 mg) I0B114 H (01/04) [152-62-5] $156

1231502 Dyphylline (200 mg) G-2 G-1 (11/02) [479-18-5] $156

1231728 Powdered Echinacea Purpurea Extract (1 g) F0D018 [90028-20-9] $520

1231706 Powdered Echinacea Angustifolia Extract (1 g) F0D019 [84696-11-7] $520

1231808 Econazole Nitrate (200 mg) G [68797-31-9] $156

1232006 Edetate Calcium Disodium (200 mg) H0B272 G-3 (11/04)

G-2 (11/99)

[23411-34-9] $156

1233009 Edetate Disodium (200 mg) H G-2 (04/02) [6381-92-6] $156

1233508 Edetic Acid (200 mg) F-1 [60-00-4] $156

1234001 Edrophonium Chloride (200 mg) H G (08/99) [116-38-1] $156
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1234704 Powdered Eleuthero Extract (1.5 g) F0C291 [84696-12-5] $520

1234806 Emedastine Difumarate (100 mg) F0C059 [87233-62-3] $156

1235004 Emetine Hydrochloride (300 mg) H0B201 G (05/03) [316-42-7] $156

1235274 Enalaprilat (300 mg) J0C268 I (11/04)

H (03/01)

G (08/99)

[84680-54-6] $124

1235300 Enalapril Maleate (200 mg) J1C267 0.992 mg/mg (ai) 2 J (05/05)

I (06/01)

[76095-16-4] $156

1235503 Endotoxin (10,000 USP Endotoxin Units) G2B274 G-1 (12/03)

G (06/99)

n/f $156

1235809 Enflurane (1 mL) G-1 G (02/01) [13838-16-9] $156

1236007 Ephedrine Sulfate (200 mg) (List Chemical) H-2 H-1 (11/02) [134-72-5] $156

1236506 4-Epianhydrotetracycline Hydrochloride (50 mg) J0C041 I-1 (12/03)

I (06/00)

[4465-65-0] $487

1236801 Epilactose (200 mg) G F-1 (06/00) [103302-12-1] $487

1237000 Epinephrine Bitartrate (200 mg) O [51-42-3] $156

1237509 Epitetracycline Hydrochloride (200 mg) F [23313-80-6] $487

1238002 Equilin (25 mg) I1B290 I (11/04)

H-1 (05/00)

[474-86-2] $208

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vi-

tamin D2)

P0B275 O (02/04)

N (12/99)

[50-14-6] $168

1239504 Ergoloid Mesylates (300 mg) I H-1 (01/00) [8067-24-1] $156

1240004 Ergonovine Maleate (100 mg) (List Chemical) N M-1 (07/02) [129-51-1] $156

1241007 Ergosterol (50 mg) H [57-87-4] $156

1241506 Ergotamine Tartrate (150 mg) (List Chemical) I0B174 H (01/04) [379-79-3] $156

1241550 Ergotaminine (100 mg) (List Chemical) G0B177 F-1 (06/04) [639-81-6] $156

1242000 Erythromycin (250 mg) M L (08/99) [114-07-8] $156

1242010 Erythromycin B (150 mg) G1C080 G (11/04)

F-1 (09/01)

F (05/01)

[527-75-3] $156

1242021 Erythromycin C (50 mg) F-3 F-2 (01/03)

F-1 (02/02)

F (02/99)

n/f $156

1242032 Erythromycin Related Compound N (50 mg) (N-

Demethylerythromycin A)

F2A023 F-1 (06/04)

F (09/99)

n/f $156

1243002 Erythromycin Estolate (200 mg) H G (01/03) [3521-62-8] $156

1245008 Erythromycin Ethylsuccinate (200 mg) H G-1 (06/01) [1264-62-6] $156

1246000 Erythromycin Gluceptate (200 mg) H G (07/03) [23067-13-2] $156

1247003 Erythromycin Lactobionate (200 mg) H-1 H (01/02) [3847-29-8] $156

1248006 Erythromycin Stearate (200 mg) H0B187 G-1 (05/03) [643-22-1] $156

1249009 Erythrosine Sodium (100 mg) F [49746-10-3] $156

1250008 Estradiol (500 mg) L0C337 0.996 mg/mg (an) 2 K1B007 (07/05)

K (04/03)

[50-28-2] $156

1251000 Estradiol Benzoate (250 mg) (AS) G-1 [50-50-0] $156

1252003 Estradiol Cypionate (200 mg) G-1 G (02/00) [313-06-4] $156

1254009 Estradiol Valerate (100 mg) L K (05/02) [979-32-8] $156

1254508 Estriol (100 mg) J I-1 (06/01) [50-27-1] $156

1255001 Estrone (200 mg) K1B099 K (07/03)

J-1 (07/00)

[53-16-7] $156

1255500 Estropipate (500 mg) J0B262 I (12/03)

H (09/01)

[7280-37-7] $156
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1256004 Ethacrynic Acid (200 mg) F [58-54-8] $156

1257007 Ethambutol Hydrochloride (200 mg) H G (08/02) [1070-11-7] $156

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 [113-18-8] $207

1260001 Ethinyl Estradiol (150 mg) Q0C162 P1B193 (11/04)

P0B052 (01/04)

P (03/03)

O (08/99)

[57-63-6] $156

1260012 Ethinyl Estradiol Related Compound A (20 mg)

(6-Keto-ethinyl estradiol)

F0B252 n/f $487

1261004 Ethionamide (200 mg) H0B148 G (03/03) [536-33-4] $156

1262801 Ethopabate (125 mg) F [59-06-3] $156

1262823 Ethopabate Related Compound A (25 mg)

(Methyl-4-acetamido-2-hydroxybenzoate)

F n/f $487

1263000 Ethopropazine Hydrochloride (300 mg) G [1094-08-2] $156

1264002 Ethosuximide (125 mg) H G-2 (11/01)

G-1 (05/99)

[77-67-8] $124

1264501 Ethotoin (200 mg) F [86-35-1] $156

1265005 Ethoxzolamide (200 mg) F [452-35-7] $156

1265504 Ethylcellulose (1 g) H-1 H (06/99) [9004-57-3] $156

1266008 Ethyl Maltol (1 g) (FCC) H [4940-11-8] $156

1266507 Ethylnorepinephrine Hydrochloride (200 mg) F [3198-07-0] $156

1267000 Ethylparaben (200 mg) I0A016 H (01/04) [120-47-8] $156

1267500 Ethyl Vanillin (200 mg) F2B134 F-1 (04/04) [121-32-4] $156

1268003 Ethynodiol Diacetate (200 mg) I0A033 H-1 (01/03)

H (04/01)

[297-76-7] $156

1268502 Etidronate Disodium (200 mg) G F-2 (02/03) [7414-83-7] $156

1268604 Etidronic Acid Monohydrate (1 g) G F-1 (05/99) [2809-21-4] $156

1268706 Etodolac (400 mg) G F (10/01) [41340-25-4] $156

1268728 Etodolac Related Compound A (25 mg) ((+/-)-8-

ethyl-1-methyl-1,3,4,9-tetrahydropyrano [3,4-b]-

indole-1-acetic acid)

F-1 F (05/02) [109518-50-5] $208

1268808 Etoposide (300 mg) H0C315 G (11/04) [33419-42-0] $124

1268852 Etoposide Resolution Mixture (30 mg) F0B209 [33419-42-0] $208

1269200 Famotidine (125 mg) H-1 H (11/02)

G (03/99)

[76824-35-6] $124

1269389 Felodipine (200 mg) G0D065 0.999 mg/mg (ai) F-1 (04/05)

F (09/02)

[72509-76-3] $156

1269390 Felodipine Related Compound A (100 mg)

(ethyl methyl 4-(2,3-dichlorophenyl)-2,6-di-

methylpyridine-3,5-dicarboxylate)

F0B207 [96302-71-7] $487

1269403 Fenbendazole (100 mg) F [43210-67-9] $487

1269414 Fenbendazole Related Compound A (30 mg)

(Methyl (1H-benzimidazole-2-yl)carbamate)

F0D009 0.99 mg/mg (ai) [10605-21-7] $487

1269425 Fenbendazole Related Compound B (30 mg)

(Methyl [5(6)-chlorobenzimidazole-2-yl]carba-

mate)

F0D008 0.99 mg/mg (ai) n/f $487

1269458 Fenoldopam Mesylate (200 mg) F0C125 [67227-57-0] $156

1269469 Fenoldopam Related Compound A (20 mg) (1-

Methyl-3-benzazapine-7,8-diol, 6-chloro-2,3,4,5-

tetrahydro-1-(4-hydroxyphenyl)-, methanesulfo-

nate)

F0C124 n/f $487
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1269470 Fenoldopam Related Compound B (20 mg)

(1H-3-Benzazapine-7,8-diol, 2,3,4,5-tetrahydro-

1-(4-hydroxyphenyl)-, methanesulfonate)

F0C126 n/f $487

1269505 Fenoprofen Calcium (500 mg) G-1 [53746-45-5] $156

1269550 Fenoprofen Sodium (500 mg) G F-1 (05/02) [66424-46-2] $156

1270005 Fentanyl Citrate CII (100 mg) K0C264 J2B227 (11/04)

J-1 (09/03)

J (05/02)

I (06/00)

[990-73-8] $207

1270402 Finasteride (200 mg) F [98319-26-7] $156

1270800 Flecainide Acetate (200 mg) F2A022 F-1 (02/05)

F (06/03)

[54143-56-5] $156

1270821 Flecainide Related Compound A (75 mg) (3-

[2 ,5 -b i s (2 ,2 ,2 - t r i fluo roe thoxy )pheny l ] -

1,5,6,7,8,8a-hexahydroimidazo-[1,5a]pyridine

Hydrochloride)

F n/f $487

1271008 Floxuridine (250 mg) F-2 F-1 (08/01) [50-91-9] $156

1272000 Flucytosine (200 mg) F [2022-85-7] $156

1272204 Fludarabine Phosphate (300 mg) F0C374 [75607-67-9] $156

1273003 Fludrocortisone Acetate (250 mg) H G (08/01) [514-36-3] $156

1273808 Flumazenil (200 mg) F0C305 [78755-81-4] $780

1274006 Flumethasone Pivalate (200 mg) I H (01/02) [2002-29-1] $156

1274505 Flunisolide (200 mg) I H (01/01) [77326-96-6] $156

1274607 Flunixin Meglumine (300 mg) G F-1 (04/02)

F (09/99)

[42461-84-7] $156

1275009 Fluocinolone Acetonide (100 mg) J I (11/99) [67-73-2] $156

1276001 Fluocinonide (100 mg) I [356-12-7] $156

1277004 Fluorescein (200 mg) G0B171 F-1 (02/03) [2321-07-5] $156

1277252 Fluoride Dentifrice: Sodium Fluoride/Silica (4.5

oz)

J0C294 I (08/04)

H (04/99)

n/f $458

1277274 Fluoride Dentifrice: Sodium Fluoride/Sodium

Bicarbonate Powder (4 oz)

F (06/05) n/f $487

1277300 Fluoride Dentifrice: Sodium Monofluoropho-

sphate-Calcium Carbonate (4.6 oz)

G n/f $487

1277354 Fluoride Dentifrice: Sodium Monofluoropho-

sphate/Dicalcium Phosphate (4.6 oz)

G n/f $487

1277401 Fluoride Dentifrice: Sodium Monofluoropho-

sphate (1000 ppm)/Silica (5.25 oz)

G-1 G (08/99) n/f $487

1277423 Fluoride Dentifrice: Sodium Monofluoropho-

sphate (1500 ppm)/Silica (5.25 oz)

F-1 F (07/99) n/f $487

1277456 Fluoride Dentifrice: Stannous Fluoride-Silica (4

oz)

H0B105 G (11/02) n/f $487

1278007 Fluorometholone (200 mg) I0B184 H-1 (11/02) [426-13-1] $156

1278109 Fluorometholone Acetate (200 mg) F [3801-06-7] $156

1278302 Fluoroquinolonic Acid (50 mg) H0C140 G (01/05)

F-1 (12/99)

[86393-33-1] $487

1279000 Fluorouracil (250 mg) H-1 H (01/02) [51-21-8] $156

1279804 Fluoxetine Hydrochloride (200 mg) F2C132 F-1 (02/05)

F (11/99)

[59333-67-4] $156

1279815 Fluoxetine Related Compound A (15 mg) (N-

methyl-3-phenyl-3-[(alpha,alpha,alpha-(trifluoro-

m-tolyl)oxy]propylamine Hydrochloride)

H0C131 G (06/04)

F-1 (05/01)

F (06/00)

n/f $487
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1279826 Fluoxetine Related Compound B (5 mL of a

0.01N HCl solution, approx. 2 mg/mL) (N-

methyl-3-phenylpropylamine)

F3C085 (05/05)

F-2 (06/04)

F-1 (09/02)

F (09/00)

[23580-89-4] $156

1279837 Fluoxetine Related Compound C (15 mg) (N-

Methyl-N-[3-phenyl-3-(4-trifluoromethyl-phe-

noxy)-propyl]-succinamic acid)

F0C352 n/f $487

1280009 Fluoxymesterone CIII (200 mg) G-2 G-1 (04/00) [76-43-7] $207

1280803 Fluphenazine Decanoate Dihydrochloride

(500 mg)

G F-1 (10/01) n/f $159

1281001 Fluphenazine Enanthate Dihydrochloride

(125 mg)

H G (02/99) [3105-68-8] $124

1282004 Fluphenazine Hydrochloride (125 mg) H [146-56-5] $124

1284000 Flurandrenolide (100 mg) I0B245 H (09/03) [1524-88-5] $156

1285002 Flurazepam Hydrochloride CIV (200 mg) J0C365 0.996 mg/mg (ai) I (09/03) [1172-18-5] $207

1285308 Flurazepam Related Compound C (50 mg) (5-

chloro-2-(2-diethylaminoethyl(amino)-2’-fluoro-

benzophenone Hydrochloride)

H-1 n/f $487

1285603 Flurazepam Related Compound F (50 mg) (7-

chloro-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-

benzodiazepin-2-one)

I0C092 H (01/04) [2886-65-9] $487

1285750 Flurbiprofen (200 mg) G [5104-49-4] $156

1285760 Flurbiprofen Related Compound A (100 mg) (2-

(4-Biphenylyl)propionic Acid)

H G (03/01) n/f $487

1285807 Flurbiprofen Sodium (200 mg) F [56767-76-1] $156

1285851 Flutamide (200 mg) H0B278 G (11/04)

F-1 (06/00)

[13311-84-7] $156

1285862 o-Flutamide (50 mg) F-1 F (01/00) n/f $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P O (07/00) [59-30-3] $156

1286027 Folic Acid Related Compound A (50 mg) (Cal-

cium Formyltetrahydrofolate)

I0B176 H-1 (04/04)

H (01/00)

[1492-18-8] $156

1286060 Formononetin (50 mg) F0C196 [485-72-3] $520

1286209 4-Formylbenzenesulfonamide (50 mg) F n/f $487

1286300 10-Formylfolic Acid (25 mg) F2B226 F-1 (01/04) [134-05-4] $156

1286366 Fosphenytoin Sodium (250 mg) F0C156 [92134-98-0] $156

1286504 Fructose (125 mg) I-2 I-1 (11/02)

I (08/99)

[57-48-7] $124

1286708 Fumaric Acid (200 mg) G-1 G (04/02) [110-17-8] $156

1286800 Furazolidone (200 mg) G-2 G-1 (01/01) [67-45-8] $156

1287008 Furosemide (125 mg) J1B131 J (10/03) [54-31-9] $124

1287020 Furosemide Related Compound A (50 mg) (2-

Chloro-4-N-furfurylamino-5-sulfamoylbenzoic

Acid)

J I (08/02) n/f $487

1287030 Furosemide Related Compound B (100 mg) (4-

Chloro-5-sulfamoylanthranilic Acid)

I0C248 H (08/04)

G-3 (03/01)

[3086-91-7] $487

1287303 Gabapentin (250 mg) F [60142-96-3] $156

1287325 Gabapentin Related Compound A (100 mg)

(3,3-pentamethylene-5-butyrolactam)

F [64744-50-9] $487

1287507 Gadodiamide (500 mg) F [131410-48-5] $156

1287518 Gadodiamide Related Compound A (50 mg)

(gadolinium sodium diethylenetriamine pentaa-

cetic acid monomethylamide)

F n/f $487
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1287529 Gadodiamide Related Compound B (50 mg)

(gadolinium disodium diethylenetriamine pen-

taacetic acid)

F n/f $487

1287609 Gadopentetate Monomeglumine (500 mg) F [92923-57-4] $156

1287631 Gadoteridol (500 mg) F [120066-54-8] $156

1287642 Gadoteridol Related Compound A (50 mg) (10-

(2-hydroxypropyl)-1,4,7,10-tetraazacyclodode-

cane-1,4,7-triacetic acid)

F0A002 [120041-08-9] $487

1287653 Gadoteridol Related Compound B (50 mg)

(1,4,7,10-Tetraazacyclododecane-1,4,7-triacetic

acid, monogadolinium salt)

F0B198 [112188-16-6] $487

1287664 Gadoteridol Related Compound C (50 mg)

(1,4,7,10-Tetraaza-11-oxo-bicyclo[8.2.2]tetrade-

cane-4,7-diacetic acid)

F0B199 [220182-19-4] $487

1287675 Gadoversetamide (200 mg) F0C172 [131069-91-5] $156

1287686 Gadoversetamide Related Compound A

(200 mg) (Hydrogen[8,11,14-tris(carboxy-

methyl)-6-oxo-2-oxa-5,8,11,14-tetraazahexade-

can-16-oato(4-)]gadolinium)

F0C173 n/f $487

1287700 Galactose (200 mg) F-4 F-3 (05/01) [59-23-4] $487

1288000 Gallamine Triethiodide (200 mg) F [65-29-2] $156

1288306 Ganciclovir (200 mg) F0C287 [82410-32-0] $364

1288317 Ganciclovir Related Compound A (15 mg)

((RS)-2-Amino-9-(2,3-dihydroxy-propoxy-

methyl)-1,9-dihydro-purin-6-one)

F0C288 n/f $624

1288463 Gemcitabine Hydrochloride (200 mg) F0D037 0.997 mg/mg (ai) 1 [122111-03-9] $156

1288500 Gemfibrozil (200 mg) H [25812-30-0] $156

1288510 Gemfibrozil Related Compound A (20 mg) (2,2-

dimethyl-5-[2,5-dimethyl-4-propene-1-yl)phe-

noxy]valeric acid)

F0C101 n/f $487

1289003 Gentamicin Sulfate (200 mg) L0C279 667 ug/mg (dr) K (12/04)

J-1 (04/00)

[1405-41-0] $156

1290002 Gentian Violet (650 mg) F [548-62-9] $156

1291005 Gibberellic Acid (200 mg) (FCC) G F (04/01) [77-06-5] $156

1291504 Powdered Ginger (500 mg) F n/f $156

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 [50647-08-0] $520

1292008 Gitoxin (50 mg) G F-3 (07/00) [4562-36-1] $487

1292507 Glipizide (125 mg) G1C174 G (07/04) [29094-61-9] $124

1292609 Glipizide Related Compound A (25 mg) (N-{2-

[(4-aminosulfonyl)phenyl]ethyl}-5-methyl-pyrazi-

necarboxamide)

G-1 G (04/99) n/f $487

1294003 Glucagon (25 mg, 0.95 U/mg) H (01/05) [16941-32-5] $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 [66-84-2] $156

1294976 Glutamic Acid (200 mg) F0C069 [56-86-0] $156

1294808 Glutamine (100 mg) F0B244 [56-85-9] $156

1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F n/f $675

1295006 Glutethimide CII (500 mg) F [77-21-4] $207

1295505 Glyburide (200 mg) G F-2 (11/02) [10238-21-8] $156

1295607 Glycerin (2 mL) H0C073 G1A001 (04/04)

G (12/02)

F (04/99)

[56-81-5] $156

1295709 Glyceryl Behenate (200 mg) F3B113 F-2 (03/03) [18641-57-1] $156
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1295800 Glycine (200 mg) F-3 F-2 (02/00) [56-40-6] $156

1296009 Glycopyrrolate (200 mg) H0B304 G (05/04) [596-51-0] $156

1295888 Glycyrrhizic Acid (25 mg) F0C006 [1405-86-3] $487

1297001 Human Chorionic Gonadotropin (1 vial, 5,760

USP Units per package)

H G (07/00) [9002-61-3] $156

1298004 Gramicidin (200 mg) I H-1 (07/02) [1405-97-6] $156

1299007 Griseofulvin (200 mg) I H-1 (09/02) [126-07-8] $156

1299200 Griseofulvin Permeability Diameter (2 g) J0C380 I0C138 (10/04)

H (08/03)

[126-07-8] $156

1300004 Guaiacol (1 g) K J (04/00) [90-05-1] $156

1301007 Guaifenesin (200 mg) I H (09/02) [93-14-1] $156

1301404 Guanabenz Acetate (200 mg) G F-1 (06/00) [23256-50-0] $156

1301608 Guanadrel Sulfate (200 mg) F-1 [22195-34-2] $156

1301801 Guanethidine Monosulfate (200 mg) F [645-43-2] $156

1302000 Guanethidine Sulfate (500 mg) G-1 [60-02-6] $156

1302101 Guanfacine Hydrochloride (125 mg) G0B123 F-1 (02/03)

F (11/99)

[29110-48-3] $124

1302305 Halazepam CIV (200 mg) (AS) F1C224 F (12/04) [23092-17-3] $207

1302509 Halcinonide (300 mg) F [3093-35-4] $156

1303002 Haloperidol (200 mg) I H-1 (05/02) [52-86-8] $156

1303013 Haloperidol Related Compound A (15 mg) (4,4’-

Bis[(4-p-chlorophenyl)-4-hydroxy-piperidino]-bu-

tyrophenone)

K0C362 J (12/04) [67987-08-0] $487

1303308 Haloprogin (200 mg) F [777-11-7] $156

1303501 Halothane (1 mL) G0D068 2 F-1 (03/05) [151-67-7] $156

1304005 Heparin Sodium (10 x 1 mL) K-5 K-4 (08/03)

K-3 (02/99)

[9041-08-1] $156

1305008 Hexachlorophene (500 mg) I H-2 (01/01) [70-30-4] $156

1305507 2E, 4E-Hexadienoic Acid Isobutylamide (25 mg) F0C353 1.00 mg/mg (ai) [82240-09-3] $540

1307003 Hexobarbital CIII (500 mg) F [56-29-1] $207

1308006 Hexylcaine Hydrochloride (1 g) F-1 [532-76-3] $156

1308200 Hexylene Glycol (125 mg) G F-2 (04/02)

F-1 (04/99)

[107-41-5] $156

1308307 Hexylresorcinol (200 mg) F [136-77-6] $156

1308505 L-Histidine (200 mg) G0A018 F-2 (01/03)

F-1 (04/00)

[71-00-1] $156

1309009 Histamine Dihydrochloride (250 mg) M0C280 L (07/04) [56-92-8] $156

1310008 Homatropine Hydrobromide (200 mg) H2C049 H-1(02/05)

H (08/02)

[51-56-9] $156

1311000 Homatropine Methylbromide (250 mg) J I-1 (06/01)

H-1 (10/01)

[80-49-9] $156

1311306 Homopolymer Polypropylene (3 Strips) F0C096 [9003-07-0] $156

1311408 Homosalate (500 mg/ampule) F0B102 (04/05) [118-56-9] $156

1312003 Hyaluronidase (500 mg) H (06/05) [9001-54-1] $156

1313006 Hydralazine Hydrochloride (200 mg) K J-1 (09/02) [304-20-1] $156

1314009 Hydrochlorothiazide (200 mg) I H (05/02) [58-93-5] $156

1315001 Hydrocodone Bitartrate CII (250 mg) K0C217 J0A026 (01/05)

I-1 (12/02)

I (07/02)

H-2 (11/99)

[34195-34-1] $207
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1315012 Hydrocodone Bitartrate Related Compound A

CII (70 mg) (Morphinan-6-one, 4-hydroxy-3-

methoxy-17-methyl)

F0C214 [847-86-9] $513

1316004 Hydrocortisone (200 mg) M1C110 M (10/04)

L (09/00)

[50-23-7] $156

1317007 Hydrocortisone Acetate (200 mg) K J (10/99) [50-03-3] $156

1317302 Hydrocortisone Butyrate (200 mg) H [13609-67-1] $156

1318000 Hydrocortisone Cypionate (200 mg) F [508-99-6] $156

1319002 Hydrocortisone Hemisuccinate (200 mg) H G-3 (03/02)

G-2 (08/99)

[83784-20-7] $156

1320001 Hydrocortisone Phosphate Triethylamine

(200 mg)

F-1 n/f $156

1321004 Hydrocortisone Valerate (200 mg) F-1 F (07/02) [57524-89-7] $156

1322007 Hydroflumethiazide (200 mg) F-2 [135-09-1] $156

1323000 Hydromorphone Hydrochloride CII (50 mg) J0C372 I (01/05)

H-2 (03/01)

[71-68-1] $207

1324002 Hydroquinone (500 mg) H0C249 G-1 (10/04)

G (11/01)

F-4 (02/99)

[123-31-9] $156

1325005 Hydroxyamphetamine Hydrobromide (200 mg) G F (06/01) [306-21-8] $156

1327000 Hydroxychloroquine Sulfate (200 mg) J0B297 I (05/04) [747-36-4] $156

1329006 Hydroxyprogesterone Caproate (200 mg) H [630-56-8] $156

1329709 Hydroxypropyl Betadex (200 mg) F0B295 [128446-35-5] $156

1329800 Hydroxypropyl Cellulose (200 mg) F-1 [9004-64-2] $156

1332000 Hydroxyurea (200 mg) H G (01/00) [127-07-1] $156

1333003 Hydroxyzine Hydrochloride (500 mg) I0C385 0.998 mg/mg (dr) 2 H (05/05) [2192-20-3] $156

1333058 Hydroxyzine Related Compound A (25 mg) (p-

Chlorobenzhydrylpiperazine)

H [303-26-4] $208

1334006 Hydroxyzine Pamoate (500 mg) H0C016 G-1 (07/03) [10246-75-0] $156

1335009 Hyoscyamine Sulfate (125 mg) H0C193 G2A007 (09/04)

G-1 (08/02)

G (10/99)

[6835-16-1] $124

1335202 Hyperoside (50 mg) F [482-36-0] $855

1330005 Hypromellose (250 mg) (Hydroxypropyl Methyl-

cellulose)

H0C387 G-1 (11/04)

G (02/02)

[9004-65-3] $156

1335304 Hypromellose Phthalate (100 mg) F-1 F (12/00) [9050-31-1] $156

1335508 Ibuprofen (750 mg) J I (06/02) [15687-27-1] $156

1335701 Idarubicin Hydrochloride (50 mg) H0C061 G (11/03)

F (06/00)

[57852-57-0] $479

1336001 Idoxuridine (250 mg) H1B230 H (07/04) [54-42-2] $156

1336205 Ifosfamide (500 mg) G F-1 (11/00)

F (02/99)

[3778-73-2] $156

1336500 Imidazole (200 mg) G1B132 G (01/04) [288-32-4] $487

1336806 Imidurea (200 mg) H G (10/99) [39236-46-9] $156

1337004 Iminodibenzyl (25 mg) I0C253 H (11/04) [494-19-9] $487

1337809 Imipenem Monohydrate (100 mg) G1C296 930 ug/mg (ai) G (01/05)

F (01/01)

[74431-23-5] $156

1338007 Imipramine Hydrochloride (200 mg) I H (09/01) [113-52-0] $156

1338801 Indapamide (250 mg) H G (07/02) [26807-65-8] $156

1339000 Indigotindisulfonate Sodium (500 mg) H1B153 H (06/03) [860-22-0] $156

1340009 Indocyanine Green (200 mg) I0B045 H (09/01) [3599-32-4] $156

Sept.–Oct. 200432 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No. Description

Curr.
Lot.

Purity
Value/Conc.

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1341001 Indomethacin (200 mg) J0B165 I (01/04)

H (05/99)

[53-86-1] $156

1342004 Insulin (100 mg) H [9004-10-8] $156

1342106 Insulin Human (100 mg) H1A031 H (11/02)

G (04/00)

[11061-68-0] $156

1342208 Insulin (Beef) (100 mg) F [11070-73-8] $156

1342300 Insulin (Pork) (100 mg) F [12584-58-6] $156

1342503 Iocetamic Acid (200 mg) F [16034-77-8] $156

1343007 Iodipamide (200 mg) G [606-17-7] $156

1343517 Iodixanol (200 mg) F0B240 [92339-11-2] $156

1343540 Iodixanol Related Compound C (25 mg) (5-

Acetyl[3-[[3,5-bis[[(2,3-dihydroxypropyl)amino]-

carbonyl]-2,4,6-triiodophenyl]amino]-2-hydroxy-

propyl]amino]-N,N’-bis-(2,3-dihydroxypropyl)-

2,4,6-triiodo-1,3-benzenedicarboxamide)

F0B236 n/f $487

1343550 Iodixanol Related Compound D (50 mg) (5-

[Acetyl(2-hydroxy-3-methylpropyl)amino]-N,N’-

bis(2,3-dihydroxypropyl)2,4,6-triiodo-1,3-benze-

nedicarboxamide)

F0B231 [89797-00-2] $487

1343561 Iodixanol Related Compound E (25 mg) (5-[[3-

[[3-[[(2,3-Dihydoxypropyl)amino]carbonyl]-5-

[[amino]carbonyl]-2,4,6-triiodophenyl](acetylimi-

no)]-2-hydroxypropyl]-(acetylimino)]-N,N’-

bis(2,3-dihydoxypropyl)-2,4,6-triiodo-1,3-benze-

nedicarboxamide)

F0B229 n/f $487

1344305 o-Iodohippuric Acid (100 mg) F [147-58-0] $156

1344509 Iodoquinol (100 mg) H G (07/02) [83-73-8] $156

1344600 Iohexol (100 mg) F-1 F (01/99) [66108-95-0] $124

1344622 Iohexol Related Compound A (100 mg) (5-

(acetylamino)-N,N’-bis(2,3-dihydroxypropyl)-

2,4,6-triiodo-1,3-benzenedicarboxamide)

F-1 F (10/01) n/f $487

1344644 Iohexol Related Compound B (50 mg) (5-

amino-N,N’-bis(2,3-dihydroxypropyl)-2,4,6-triio-

do-1,3-benzenedicarboxamide)

F-1 F (01/04) [76801-93-9] $487

1344666 Iohexol Related Compound C (100 mg) (N,N’-

bis(2,3-dihydroxypropyl)-5-nitro-1,3-benzenedi-

carboxamide)

F-1 F (09/03) n/f $156

1344702 Iopamidol (200 mg) G [60166-93-0] $156

1344724 Iopamidol Related Compound A (50 mg) (N,N’-

Bis-(1,3-dihydroxy-2-propyl)-5-amino-2,4,6-triio-

doiso-phthalamide)

G [60166-98-5] $487

1344735 Iopamidol Related Compound B (100 mg) (5-

Glycolamido-N,N’-bis[2-hydroxy-1-(hydroxy-

methyl)ethyl]-2,4,6-triiodoisophthalamide)

F n/f $487

1344804 Iopromide (400 mg) F [73334-07-3] $156

1344826 Iopromide Related Compound A (50 mg) (5-

Amino-N,N’-bis(2,3-dihydroxypropyl)-2,4,6-triio-

do-N-methyl-1,3-benzenedicarboxamide)

F n/f $487

1344837 Iopromide Related Compound B (50 mg) (5-

(Acetylamino)-N,N’-bis(2,3-dihydroxypropyl)-

2,4,6-triiodo-N-methyl-1,3-benzenedicarboxa-

mide)

F n/f $487

1345002 Iothalamic Acid (200 mg) G [2276-90-6] $156

1345104 Ioversol (200 mg) F [87771-40-2] $156
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1345115 Ioversol Related Compound A (50 mg) (5-

Amino-N,N’-bis(2,3-dihydroxypropyl)-2,4,6-triio-

doisophthalamide)

F [76801-93-9] $487

1345126 Ioversol Related Compound B (50 mg) (N,N’-

bis(2,3-dihydroxypropyl)-5-[(N-(2-hydroxyethyl)-

carbonyl)methoxy]-2,4,6-triiodoisophthalamide)

F n/f $487

1345159 Ioxaglic Acid (100 mg) F [59017-64-0] $156

1345206 Ioxilan (400 mg) F [107793-72-6] $156

1345228 Ioxilan Related Compound A (100 mg) (5-

amino-2,4,6-triiodo-3 N-(2-hydroxyethyl)carba-

moyl benzoic acid)

F [22871-58-5] $487

1346005 Ipodate Calcium (200 mg) F [1151-11-7] $156

1347008 Ipodate Sodium (200 mg) F-1 [1221-56-3] $156

1347755 Isoamyl Methoxycinnamate (750 mg/ampule) F0B017 [71617-10-2] $156

1348000 Isocarboxazid (200 mg) F-1 [59-63-2] $156

1348500 Isoetharine Hydrochloride (250 mg) F-2 [2576-92-3] $156

1348907 Isoflupredone Acetate (200 mg) F0C109 [338-98-7] $156

1349003 Isoflurane (1 mL) H1C199 H (12/04) [26675-46-7] $156

1349014 Isoflurane Related Compound A (0.1 mL) (1-

Chloro-2,2,2-trifluoroethyl chlorodifluoromethyl

ether)

F0C232 n/f $487

1349025 Isoflurane Related Compound B (0.1 mL) (2,2,2-

Trifluoroethyldifluoromethyl ether)

F0C233 n/f $487

1349502 L-Isoleucine (200 mg) F-2 F-1 (09/02) [73-32-5] $156

1349604 Isomalathion (50 mg) F1B107 F (01/03) [3344-12-5] $487

1349659 Isometheptene Mucate (200 mg) F [7492-31-1] $156

1349706 Isoniazid (200 mg) H [54-85-3] $156

1350002 Isopropamide Iodide (200 mg) F-2 [71-81-8] $156

1350400 Isopropyl Myristate (500 mg) I1C183 I (01/05) [110-27-0] $156

1350603 Isopropyl Palmitate (500 mg) I H (10/99) [142-91-6] $156

1351005 Isoproterenol Hydrochloride (125 mg) K [51-30-9] $124

1352008 Isosorbide (75% solution, 1 g) I H-2 (10/00) [652-67-5] $156

1353000 Diluted Isosorbide Dinitrate (500 mg of 25%

mixture with mannitol)

I-1 I (10/99) [87-33-2] $156

1353500 Isotretinoin (200 mg) I H (10/00) [4759-48-2] $156

1354003 Isoxsuprine Hydrochloride (200 mg) F-3 [579-56-6] $156

1354207 Isradipine (200 mg) G0B054 F (05/03) [75695-93-1] $156

1354218 Isradipine Related Compound A (25 mg) (Iso-

propyl methyl 4-(4-benzofurazanyl)-2,6-di-

methyl-3,5-pyridinedicarboxylate)

F n/f $487

1354309 Ivermectin (200 mg) F0B196 [70288-86-7] $156

1355006 Kanamycin Sulfate (200 mg) J I (06/99) [25389-94-0] $156

1355709 Powdered Kava Extract (1 g) F0C161 n/f $260

1355753 Kawain (200 mg) F0C160 [500-64-1] $208

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 G-1 (07/00) [1867-66-9] $207

1356020 Ketamine Related Compound A (50 mg) (1-[(2-

Chlorophenyl)(methylimino)methyl]cylcopenta-

nol)

F0C118 [6740-87-0] $487

1356508 Ketoconazole (200 mg) G4B179 G-3 (01/04)

G-2 (06/01)

G-1 (01/99)

[65277-42-1] $156
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1356632 Ketoprofen (200 mg) H0B216 G (07/04)

F-2 (05/99)

[22071-15-4] $156

1356643 Ketoprofen Related Compound A (25 mg) (al-

pha-Methyl-3-(4-methylbenzoyl) benzeneacetic

acid)

G [107257-20-5] $487

1356665 Ketorolac Tromethamine (200 mg) G F-2 (04/99) [74103-07-4] $156

1356654 Labetalol Hydrochloride (200 mg) G F-2 (01/02)

F-1 (03/01)

[32780-64-6] $156

1356676 Anhydrous Lactose (100 mg) G1C004 G (12/04)

F (06/01)

[63-42-3] $156

1356687 Lactitol (500 mg) F0B005 [81025-04-9] $156

1356701 Lactose Monohydrate (500 mg) G-1 G (08/02) [5989-81-1] $156

1356803 Lactulose (1 g) H G-1 (08/00) [4618-18-2] $156

1356836 Lamivudine (200 mg) F0C361 [134678-17-4] $156

1356847 Lamivudine Resolution Mixture A (10 mg) F0D024 [134678-17-4] $487

1356880 Lanolin (20 g) F [8006-54-0] $156

1356905 Lanolin Alcohols (5 g) F [8027-33-6] $156

1356916 Lansoprazole (200 mg) F0B310 [103577-45-3] $156

1356927 Lansoprazole Related Compound A (25 mg) (2-

[[[3-methyl-4-(2,2,2-triflouroethoxy)-2-pyridyl]-

methyl]sulfonyl]benzimidazole)

F0B311 n/f $487

1356950 Lauroyl Polyoxylglycerides (500 mg) (AS) F0D020 1 n/f $156

1356971 Letrozole (200 mg) F0B170 [112809-51-5] $156

1356982 Letrozole Related Compound A (15 mg) (4,4’-

(1H-1,3,4-triazol-1-ylmethylene)dibenzonitrile)

F0B168 n/f $487

1357001 L-Leucine (200 mg) H0B237 G-1 (04/04)

G (08/00)

[61-90-5] $156

1358004 Leucovorin Calcium (500 mg) J2B219 J-1 (07/04)

J (05/02)

[1492-18-8] $160

1358503 Leuprolide Acetate (200 mg) F0C430 0.907 mg/mg (an,fb) [74381-53-6] $1,525

1359007 Levallorphan Tartrate (200 mg) DISCONTIN-
UED

G-1 (09/04)

G (11/02)

[71-82-9] $156

1359302 Levamisole Hydrochloride (125 mg) F2C122 F-1 (05/04) [16595-80-5] $124

1359506 Levmetamfetamine CII (75 mg) F [33817-09-3] $207

1359801 Levobunolol Hydrochloride (200 mg) G [27912-14-7] $156

1359903 Levocarnitine (400 mg) G0B197 F-2 (06/03)

F-1 (12/00)

[541-15-1] $156

1359925 Levocarnitine Related Compound A (100 mg)

(3-carboxy-N,N,N-trimethyl-2-propen-1-aminium

chloride)

F-1 F (08/01) [6538-82-5] $208

1361009 Levodopa (200 mg) I H (09/00) [59-92-7] $156

1361010 Levodopa Related Compound A (50 mg) (3-

(3,4,6-Trihydroxyphenyl)-alanine)

K J (01/03)

I (06/00)

[27244-64-0] $487

1420006 Levodopa Related Compound B (50 mg) (3-

Methoxytyrosine)

I0C300 H (07/04) $487

1362500 Levonordefrin (200 mg) F-1 [829-74-3] $156

1363004 Levopropoxyphene Napsylate (300 mg) G [55557-30-7] $156

1364007 Levorphanol Tartrate CII (500 mg) H G (03/01) [5985-38-6] $207

1365000 Levothyroxine (500 mg) K J (10/00) [51-48-9] $156

1366002 Lidocaine (250 mg) L [137-58-6] $156

1367005 Lincomycin Hydrochloride (200 mg) H2B130 H-1 (01/04) [7179-49-9] $156

1367504 Lindane (200 mg) F-2 [58-89-9] $156
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1367708 Linoleoyl Polyoxylglycerides (100 mg) F0C283 n/f $156

1368008 Liothyronine (250 mg) L1C262 L (08/04)

K (08/01)

[6893-02-3] $156

1368609 Lisinopril (300 mg) I1C045 I (11/04)

H (09/01)

G (10/99)

[83915-83-7] $156

1369000 Lithium Carbonate (300 mg) G0B031 F-2 (01/03)

F-1 (01/01)

[554-13-2] $156

1370000 Loperamide Hydrochloride (200 mg) H0C202 G-2 (09/04)

G-1 (02/03)

[34552-83-5] $156

1370203 Loracarbef (200 mg) F [121961-22-6] $156

1370225 Loracarbef L-Isomer (25 mg) F n/f $156

1370270 Loratadine (200 mg) F0C414 [79794-75-5] $260

1370305 Lorazepam CIV (200 mg) I0C048 H0B023 (06/04) [846-49-1] $207

1370327 Lorazepam Related Compound A (25 mg) (7-

Chloro-5-(o-chlorophenyl)-1,3-dihydro-3-acet-

oxy-2H-1,4-benzodiazepin-2-one)

G F-1 (06/01) [2848-96-6] $487

1370338 Lorazepam Related Compound B (25 mg) (2-

Amino-2’,5-dichlorobenzophenone)

G F-2 (01/04) [2958-36-3] $487

1370349 Lorazepam Related Compound C (25 mg) (6-

Chloro-4-(o-chlorophenyl)-2-quinazolinecarbox-

aldehyde)

H G (01/03)

F-3 (01/02)

n/f $487

1370350 Lorazepam Related Compound D (25 mg) (6-

Chloro-4-(o-chlorophenyl)-2-quinazolinecar-

boxylic Acid)

G0A014 F-2 (01/04) [54643-79-7] $487

1370360 Lorazepam Related Compound E (25 mg) (6-

Chloro-4-(o-chlorophenyl)-2-quinazoline Metha-

nol)

G F-3 (07/02)

F-2 (04/99)

n/f $487

1370600 Lovastatin (125 mg) H2C012 H1B067 (01/04)

H (08/03)

[75330-75-5] $124

1370611 Lovastatin Related Compound A (20 mg) (Bu-

tanoic acid, 2-methyl-,1,2,3,4,4a,7,8,8a-octahy-

dro-3,7-dimethyl-8-[2-(tetrahydro-4-hydroxy-6-

oxo-2H-pyran-2-yl)ethyl]-1-naphthalenyl es-

ter,[1S-[alpha(R*), 3alpha,7beta,8beta(2S*,4S*),

8alpha beta]]-)

G0C326 F0B235 (09/04) n/f $487

1370702 Loxapine Succinate (125 mg) G0B026 F-2 (06/03)

F-1 (07/01)

F (03/99)

[27833-64-3] $124

1370906 Lynestrenol (20 mg) F0B314 [52-76-6] $203

1371002 Lysergic Acid Diethylamide Tartrate CI (10 mg)

(AS) (LSD)

I [50-37-3] $207

1371501 L-Lysine Acetate (200 mg) F1C027 F (11/04) [57282-49-2] $156

1372005 L-Lysine Hydrochloride (200 mg) H G (07/00) [657-27-2] $156

1373008 Mafenide Acetate (200 mg) F [13009-99-9] $156

1374000 Magaldrate (200 mg) F-1 [74978-16-8] $156

1374260 Magnesium Hydroxide (1 g) (AS) F0D158 98.5% (dr) 1 [1309-42-8] $156

1374306 Magnesium Salicylate (200 mg) F2B081 F-1 (01/04) [18917-95-8] $156

1374408 Malathion (500 mg) F-1 F (08/01) [121-75-5] $156

1374500 Maleic Acid (300 mg) G F-2 (12/00) [110-16-7] $487

1374601 Malic Acid (200 mg) G0B158 F-1 (04/03) [617-48-1] $156

1374907 Maltitol (200 mg) G F-1 (12/99) [585-88-6] $156
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1375003 Maltol (4 g) (FCC) G F-1 (12/99) [118-71-8] $156

1375058 Mandelic Acid (500 mg) F [90-64-2] $156

1375127 Manganese Chloride (1 g) (AS) F0D150 99.6% (dr) 1 [13446-34-9] $156

1375149 Manganese Sulfate (1 g) (AS) F0D151 99.8% (ai) 1 [10034-96-5] $156

1375105 Mannitol (200 mg) I0B212 H (03/04) [69-65-8] $156

1375207 Maprotiline Hydrochloride (200 mg) H G (07/02) [10347-81-6] $156

1375309 Mazindol CIV (350 mg) H G (02/03) [22232-71-9] $207

1375502 Mebendazole (200 mg) G1C195 G (11/04) [31431-39-7] $156

1375706 Mebrofenin (100 mg) F [78266-06-5] $156

1376006 Mecamylamine Hydrochloride (200 mg) F-2 [826-39-1] $156

1376505 Mechlorethamine Hydrochloride (100 mg) (FOR

U.S. SALE ONLY)

F-1 F (09/00) [55-86-7] $156

1377009 Meclizine Hydrochloride (500 mg) I-1 [31884-77-2] $156

1377508 Meclocycline Sulfosalicylate (300 mg) G [73816-42-9] $156

1377803 Meclofenamate Sodium (500 mg) H [6385-02-0] $156

1378001 Medroxyprogesterone Acetate (200 mg) H-2 H-1 (04/03) [71-58-9] $156

1378012 Medroxyprogesterone Acetate Related Com-

pound A (25 mg) (4,5-beta-Dihydromedroxypro-

gesterone acetate)

F0C427 1.00 mg/mg (ai) n/f $500

1379004 Medrysone (500 mg) F [2668-66-8] $156

1379605 Mefenamic Acid (200 mg) G0C025 F3A032 (08/04)

F-2 (01/03)

[61-68-7] $156

1379106 Megestrol Acetate (500 mg) I H (05/00) [595-33-5] $156

1379300 Melphalan Hydrochloride (100 mg) (FOR U.S.

SALE ONLY)

H0B296 0.975 mg/mg (ai) G (01/05) [3223-07-2] $156

1381006 Menadione (200 mg) (Vitamin K3) H-3 H-2 (02/00) [58-27-5] $156

1381709 Menthol (250 mg) I0B049 H (04/03) [2216-51-5] $156

1381742 Menthyl Anthranilate (500 mg/ampule) F0B103 [134-09-8] $156

1382009 Mepenzolate Bromide (200 mg) F [76-90-4] $156

1383001 Meperidine Hydrochloride CII (200 mg) I H-1 (12/99) [50-13-5] $207

1384004 Mephentermine Sulfate (250 mg) F-1 (04/05) [1212-72-2] $156

1385007 Mephenytoin (250 mg) G [50-12-4] $156

1386000 Mephobarbital CIV (250 mg) G F (01/01) [115-38-8] $207

1387002 Mepivacaine Hydrochloride (200 mg) H G-4 (02/99) [1722-62-9] $156

1388005 Meprednisone (200 mg) G [1247-42-3] $156

1389008 Meprobamate CIV (200 mg) G-1 G (03/02) [57-53-4] $207

1390007 Meprylcaine Hydrochloride (200 mg) F [956-03-6] $156

1391000 3-Mercapto-2-methylpropanoic Acid 1,2-Diphe-

nylethylamine Salt (75 mg)

G n/f $487

1392002 Mercaptopurine (500 mg) I2C263 I-1 (10/04)

I (07/02)

H (12/99)

[6112-76-1] $156

1392454 Meropenem (300 mg) F0C201 [119478-56-7] $182

1392705 Mesalamine (200 mg) H0C341 2 G1B001 (06/05)

G (01/03)

F-1 (03/00)

[89-57-6] $156

1393005 Mesoridazine Besylate (250 mg) J0C117 I-1 (12/04) [32672-69-8] $156

1394008 Mestranol (200 mg) K0C065 J (07/04)

I-1 (09/99)

[72-33-3] $156

1395500 Metaproterenol Sulfate (200 mg) F-3 [5874-97-5] $156

1396003 Metaraminol Bitartrate (200 mg) F-3 [33402-03-8] $156
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1396309 Metformin Hydrochloride (200 mg) F0C209 [1115-70-4] $182

1396310 Metformin Related Compound A (50 mg) (1-

Cyanoguanidine)

F0C210 [461-58-5] $487

1396400 Methacrylic Acid Copolymer Type A (200 mg) G0B140 F-2 (04/03) n/f $156

1396502 Methacrylic Acid Copolymer Type B (200 mg) G0B141 F-2 (04/03) n/f $156

1396604 Methacrylic Acid Copolymer Type C (100 mg) G1B088 G (08/03) n/f $124

1397006 Methacycline Hydrochloride (200 mg) H G (04/01) [3963-95-9] $156

1398009 Methadone Hydrochloride CII (200 mg) I0B163 H-1 (08/03) [1095-90-5] $207

1399001 Methamphetamine Hydrochloride CII (125 mg) I [51-57-0] $207

1401001 Methantheline Bromide (200 mg) F-1 [53-46-3] $156

1402004 Methapyrilene Fumarate (200 mg) F-1 [33032-12-1] $156

1404000 Methaqualone CI (500 mg) F-1 [72-44-6] $207

1405002 Metharbital CIII (200 mg) F-2 F-1 (07/99) [50-11-3] $207

1406005 Methazolamide (500 mg) H0B239 G-1 (05/04) [554-57-4] $156

1407008 Methdilazine (200 mg) F-1 [1982-37-2] $156

1408000 Methdilazine Hydrochloride (200 mg) G [1229-35-2] $156

1409003 Methenamine (500 mg) H0C047 G (05/04) [100-97-0] $156

1409502 Methenamine Hippurate (200 mg) F [5714-73-8] $156

1409604 Methenamine Mandelate (200 mg) G0C304 F-2 (01/05)

F-1 (11/00)

[587-23-5] $156

1410002 Methicillin Sodium (500 mg) (AS) J0C333 3 I1B186 (11/04)

I (03/03)

H (03/00)

[7246-14-2] $156

1411005 Methimazole (200 mg) G F (02/01) [60-56-0] $156

1411504 L-Methionine (200 mg) G F-2 (11/99) [63-68-3] $156

1412008 Methocarbamol (200 mg) H2B029 H-1 (03/04) [532-03-6] $156

1413000 Methohexital CIV (500 mg) F-2 [18652-93-2] $207

1414003 Methotrexate (500 mg) I [59-05-2] $156

1415006 Methotrimeprazine (125 mg) F-2 F-1 (05/99) [60-99-1] $124

1416009 Methoxamine Hydrochloride (200 mg) F [61-16-5] $156

1417001 Methoxsalen (500 mg) H [298-81-7] $156

1418004 Methoxyflurane (1 mL) G [76-38-0] $156

1419007 Methoxyphenamine Hydrochloride (250 mg) F [5588-10-3] $156

1421009 Methscopolamine Bromide (200 mg) G1D004 0.999 mg/mg (dr) G (02/05) [155-41-9] $156

1422001 Methsuximide (500 mg) F-2 F-1 (08/99) [77-41-8] $156

1424007 Methyclothiazide (200 mg) G [135-07-9] $156

1424018 Methyclothiazide Related Compound A

(100 mg) (4-amino-6-chloro-N-3-methyl-m-ben-

zenedisulfonamide)

G F-2 (12/00) n/f $487

1424222 Methyl Benzylidene Camphor (200 mg) F0B118 [36861-47-9] $156

1424233 Methyl Caprate (300 mg) F [110-42-9] $156

1424244 Methyl Caproate (300 mg) F [106-70-7] $156

1424255 Methyl Caprylate (300 mg) F [111-11-5] $156

1424506 Methylcellulose (1 g) (AS) G0B222 F-2 (05/03) [9004-67-5] $156

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydro-

chloride CI (25 mg) (AS) (STP)

F [15589-00-1] $207

1426002 Methyldopa (500 mg) I [41372-08-1] $156

1427005 Methyldopate Hydrochloride (200 mg) G-2 [2508-79-4] $156

1428008 Methylene Blue (250 mg) G [7220-79-3] $156
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1429000 Methylenedioxy-3,4-amphetamine Hydrochlor-

ide CI (25 mg) (AS) (MDA)

F-1 [6292-91-7] $207

1430000 Methylergonovine Maleate (50 mg) (List Che-
mical)

J I (05/02) [57432-61-8] $156

1430305 Methyl Laurate (500 mg) G0C356 0.998 mg/mg (ai) F (03/05) [111-82-0] $156

1430327 Methyl Linoleate (5 x 50 mg) F [112-63-0] $156

1430349 Methyl Linolenate (5 x 50 mg) F [301-00-8] $156

1430509 3-O-Methylmethyldopa (50 mg) G-1 n/f $487

1431002 Methyl 5-methyl-3- isoxazolecarboxylate

(25 mg)

F-1 F (01/01) n/f $487

1431501 Methyl Myristate (300 mg) G0C357 0.998 mg/mg (ai) F (03/05) [124-10-7] $156

1431556 Methyl Oleate (500 mg) G0C148 F (04/04) [112-62-9] $156

1431603 Methyl Palmitate (300 mg) F [112-39-0] $156

1431625 Methyl Palmitoleate (300 mg) F n/f $156

1432005 Methylparaben (125 mg) J-1 J (03/03)) [99-76-3] $124

1433008 Methylphenidate Hydrochloride CII (125 mg) I1C241 I (04/05)

H (05/01)

[298-59-9] $165

1434000 Methylphenidate Hydrochloride Erythro Isomer

CII (25 mg) DISCONTINUED; please order

1434011

J0B294 (04/05)

I0A006 (09/03)

H-1 (01/03)

H (06/01)

[298-59-9] $560

1434011 Methylphenidate Hydrochloride Erythro Isomer

Solution CII (0.5 mL)

F0C368 0.5 mg/mL (ai) n/f $560

1434022 Methylphenidate Related Compound A (50 mg)

(alpha-Phenyl-2-piperidineacetic Acid Hydro-

chloride)

G F-2 (10/99) n/f $487

1435003 Methylprednisolone (200 mg) H [83-43-2] $156

1436006 Methylprednisolone Acetate (200 mg) H0D148 0.995 mg/mg (ai) 2 G-2 (05/05)

G-1 (02/00)

[53-36-1] $156

1437009 Methylprednisolone Hemisuccinate (200 mg) I0C146 H (07/04) [2921-57-5] $156

1437508 Methyl Stearate (300 mg) F [112-61-8] $156

1438001 Methyltestosterone CIII (200 mg) J I (11/01) [58-18-4] $207

1440003 Methysergide Maleate (200 mg) H [129-49-7] $156

1440808 Metoclopramide Hydrochloride (500 mg) H0D121 0.999 mg/mg (an) 2 G (06/05)

F-2 (06/99)

[54143-57-6] $156

1441006 Metocurine Iodide (300 mg) G [7601-55-0] $156

1441200 Metolazone (200 mg) G0B246 F-1 (05/03) [17560-51-9] $156

1441287 Metoprolol Fumarate (200 mg) F [119637-66-0] $156

1441232 Metoprolol Related Compound A (20 mg) ((+/-

)1-(ethylamino)-3-[4-(2-methoxyethyl)phenoxy]-

propan-2-ol)

F0C343 n/f $520

1441243 Metoprolol Related Compound B (50 mg) ((+/-

)1-chloro-2-hydroxy-3-[4-(2-methoxyethyl)phe-

noxy]-propane)

F0C377 n/f $520

1441254 Metoprolol Related Compound C (20 mg) ((+/-

)4-[2-Hydroxy-3-(1-methylethyl)aminopropoxy]-

benzaldehyde)

F0C344 n/f $520

1441265 Metoprolol Related Compound D (50 mg) ((+/-

)N,N-bis-[2-hydroxy-3-[4-(2-methoxyethyl)phe-

noxy]propyl](1-methylethyl)amine)

F0C378 n/f $520

1441298 Metoprolol Succinate (200 mg) F0C415 0.998 mg/mg (ai) [98418-47-4] $156

1441301 Metoprolol Tartrate (200 mg) H1B059 H (01/04)

G-1 (11/99)

[56392-17-7] $156
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1441505 Metrizamide (500 mg) F [31112-62-6] $156

1442009 Metronidazole (100 mg) I [443-48-1] $156

1443001 Metyrapone (200 mg) H G (06/01) [54-36-4] $156

1443205 Metyrosine (200 mg) F [672-87-7] $156

1443250 Mexiletine Hydrochloride (200 mg) F-2 F-1 (09/02) [5370-01-4] $156

1443307 Mezlocillin Sodium (350 mg) G [59798-30-0] $156

1443409 Miconazole (200 mg) G-1 G (07/02) [22916-47-8] $156

1443500 Miconazole Nitrate (200 mg) J0D011 0.997 mg/mg (dr) 2 I (06/06)

H (06/99)

[22832-87-7] $156

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 [84604-20-6] $260

1443908 Milrinone (500 mg) F0C050 [78415-72-2] $260

1443919 Milrinone Related Compound A (50 mg) (1,6-

Dihydro-2-methyl-6-oxo(3,4’-bipyridine)-5-car-

boxamide)

F0C051 [80047-24-1] $487

1444004 Minocycline Hydrochloride (200 mg) I0C178 H-3 (04/04)

H-2 (07/02)

[13614-98-7] $156

1444208 Minoxidil (125 mg) H1C168 H (03/04)

G (05/99)

[38304-91-5] $124

1444279 Mirtazapine (350 mg) F0D155 0.999 mg/mg (an) 1 [61337-67-5] $800

1444707 Mitomycin (50 mg) K J (07/01) [50-07-7] $479

1445007 Mitotane (500 mg) G0C044 F (07/04) [53-19-0] $156

1445200 Mitoxantrone Hydrochloride (400 mg) H (05/05)

G (03/01)

[70476-82-3] $498

1445211 Mitoxantrone System Suitability Mixture (0.3 mg) F0D010 n/f $500

1445459 Molindone Hydrochloride (500 mg) F [15622-65-8] $156

1445470 Mometasone Furoate (200 mg) G0B073 F-1 (04/03)

F (02/01)

[83919-23-7] $156

1445481 Monensin Sodium (200 mg) F0B293 [22373-78-0] $156

1445506 Monobenzone (200 mg) F [103-16-2] $156

1445801 Mono- and Di-acetylated Monoglycerides

(200 mg)

F [68990-54-5] $156

1446000 Monoglycerides (125 mg) H [68990-53-4] $124

1446804 Monostearyl Maleate (100 mg) G F-2 (04/00) [2424-62-6] $487

1446950 Moricizine Hydrochloride (250 mg) F1D057 0.999 mg/mg (an) 2,3 F (03/05) [29560-58-5] $390

1447002 Morphine Monohydrate CII (50 mg) (AS) G [6009-81-0] $207

1448005 Morphine Sulfate CII (500 mg) M0D016 0.999 mg/mg (an) L0B056 (04/05)

K (06/03)

J-1 (07/00)

[6211-15-0] $332

1448504 Moxalactam Disodium (500 mg) F-1 [64953-12-4] $156

1448901 Mupirocin (50 mg) F2C158 F-1 (12/04)

F (03/02)

[12650-69-0] $156

1448923 Mupirocin Lithium (100 mg) H0C176 926 ug/mg (ai) G (03/05)

F (02/01)

[73346-79-9] $156

1449008 Myristyl Alcohol (1 g) G F (02/02) [112-72-1] $156

1449518 Nabumetone (200 mg) F0C072 [42924-53-8] $156

1449530 Nabumetone Related Compound A (15 mg) (1-

(6-Methoxy-2-naphthyl)-but-1-en-3-one)

F0D165 1 n/f $487

1449700 Nadolol (200 mg) G0C308 0.995 mg/mg (ai) 2 F-3 (04/05)

F-2 (04/02)

[42200-33-9] $156

1450007 Nafcillin Sodium (200 mg) H [7177-50-6] $156

1450404 Naftifine Hydrochloride (200 mg) F [65473-14-5] $156
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1451000 Nalidixic Acid (200 mg) G [389-08-2] $156

1452002 Nalorphine Hydrochloride CIII (250 mg) I [57-29-4] $207

1453005 Naloxone (125 mg) L0B124 K-1 (12/02)

K (07/01)

[465-65-6] $124

1453504 Naltrexone (200 mg) H0C150 G1B039 (03/04)

G (02/03)

[16590-41-3] $156

1453526 Naltrexone Related Compound A CII (30 mg)

(N-(3-butenyl)-noroxymorphone Hydrochloride)

F n/f $207

1454008 Nandrolone CIII (50 mg) F4D144 1.00 mg/mg (ai) 2 F-3 (04/05) [434-22-0] $560

1455000 Nandrolone Decanoate CIII (250 mg) I [360-70-3] $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H [62-90-8] $207

1457006 Naphazoline Hydrochloride (200 mg) K [550-99-2] $156

1457301 Naproxen (200 mg) I-1 I (03/03)

H-1 (01/01)

[22204-53-1] $156

1457403 Naproxen Sodium (200 mg) I [26159-34-2] $156

1457469 Naratriptan Hydrochloride (125 mg) F0C360 0.998 mg/mg (ai) [143388-64-1] $208

1457505 Natamycin (200 mg) I (06/05)

H (11/99)

[7681-93-8] $156

1458009 Neomycin Sulfate (200 mg) L-2 L-1 (09/01)

L (02/99)

[1405-10-3] $156

1459001 Neostigmine Bromide (200 mg) G [114-80-7] $156

1460000 Neostigmine Methylsulfate (200 mg) I H (07/00) [51-60-5] $156

1460500 Netilmicin Sulfate (500 mg) I0C388 653 ug/mg (dr) H (01/05)

G (05/02)

[56391-57-2] $156

1460703 Nevirapine Anhydrous (100 mg) F0D159 0.997 mg/mg (ai) 1 [129618-40-2] $156

1460714 Nevirapine Hemihydrate (100 mg) F0D034 n/f $156

1460725 Nevirapine Related Compound A (15 mg) (5,11-

Dihydro-6H-11-ethyl-4-methyl-dipyrido[3,2-

b2’,3’-e][1,4]diazepin-6-one)

F0D035 n/f $487

1460736 Nevirapine Related Compound B (15 mg) (5,11-

Dihydro-4-methyl-6H-dipyrido[3,2-b:2’,3’-

e][1,4]diazepin-6-one)

F0D033 n/f $487

1461003 Niacin (200 mg) H2C121 H-1 (01/05) [59-67-6] $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 M (02/01) [98-92-0] $156

1463304 Nicotine Bitartrate Dihydrate (500 mg) G1C070 2 G (05/05)

F (05/99)

[6019-06-3] $156

1463508 Nifedipine (125 mg) J0B243 I-1 (04/04) [21829-25-4] $124

1463600 Nifedipine Nitrophenylpyridine Analog (25 mg) K J (04/01) n/f $487

1463701 Nifedipine Nitrosophenylpyridine Analog

(25 mg)

K J (07/02) n/f $487

1464001 Nitrofurantoin (500 mg) J I-1 (11/02) [67-20-9] $156

1465004 Nitrofurazone (200 mg) H-1 H (09/01) [59-87-0] $156

1465503 Nitrofurfural Diacetate (100 mg) G0D066 0.99 mg/mg (ai) F-1 (12/04) [92-55-7] $487

1466007 Nitrofurazone Related Compound A (500 mg)

(5-Nitro-2-furfuraldazine)

H0B100 G (07/03) n/f $487

1466506 Diluted Nitroglycerin (5 ampules, approx. 200

mg of a 0.948% solution in propylene glycol

each)

G [55-63-0] $156

1467804 Nizatidine (200 mg) G F-1 (06/00) [76963-41-2] $156

1467950 Nonoxynol 9 (0.5 mL) H-1 H (03/02) [26027-38-3] $156

1468002 Nonoxynol 10 (200 mg) F [26027-38-3] $156
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1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihy-

dro-5-phenyl-2H-1,4-benzodiazepin-2-one)

H1B035 H (03/03)

G (03/00)

[1088-11-5] $560

1468501 Norepinephrine Bitartrate (125 mg) I0C381 H (04/05) [69815-49-2] $124

1469005 Norethindrone (200 mg) J1B065 J-1 (05/03)

J (07/02)

I-1 (03/01)

[68-22-4] $156

1470004 Norethindrone Acetate (100 mg) J0B072 I (04/03)

H (06/99)

[51-98-9] $156

1471007 Norethynodrel (200 mg) G [68-23-5] $156

1471506 Norfloxacin (200 mg) H G (04/01) [70458-96-7] $156

1471914 Norgestimate (200 mg) F0C086 [35189-28-7] $156

1472000 Norgestrel (125 mg) J0C269 I (07/04)

H (05/99)

[6533-00-2] $124

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 H (11/04) n/f $560

1474005 Nortriptyline Hydrochloride (200 mg) I1D054 1.000 mg/mg (dr) 2 I (05/052)H (04/

00)

[894-71-3] $156

1474504 Noscapine (500 mg) G [128-62-1] $156

1475008 Novobiocin (200 mg) G-2 (05/05) [303-81-1] $156

1476000 Nylidrin Hydrochloride (200 mg) F-2 [849-55-8] $156

1477003 Nystatin (200 mg) N1B004 N (01/03) [1400-61-9] $156

1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate) G0C024 F0B032 (12/03) [5466-77-3] $156

1477411 Octocrylene (500 mg) G0C211 F0B104 (05/04) [6197-30-4] $156

1477502 Octoxynol 9 (200 mg) G F-2 (07/00) [9002-93-1] $156

1477808 Octyldodecanol (200 mg) G F-1 (07/99) [5333-42-6] $156

1477943 Octyl Salicylate (400 mg) F0B091 [118-60-5] $156

1478108 Ofloxacin (200 mg) F-2 F-1 (08/02) [82419-36-1] $156

1478152 Oleoyl Polyoxylglycerides (100 mg) F0C313 n/f $156

1478505 Omeprazole (200 mg) H1B211 H (05/04)

G-1 (04/02)

G (09/01)

[73590-58-6] $156

1478582 Ondansetron Hydrochloride (300 mg) G0D154 0.993 mg/mg (an) 2 F0C222 (05/05) [103639-04-9] $208

1478593 Ondansetron Related Compound A (50 mg)

(3[(Dimethylamino)methyl]-1,2,3,9-tetrahydro-9-

methyl-4H-carbazol-4-one hydrochloride)

F0C191 [119812-29-2] $487

1478618 Ondansetron Related Compound C (50 mg)

(1,2,3,9-Tetrahydro-9-methyl-4H-carbazol-4-

one)

F0C251 [27397-31-1] $487

1478629 Ondansetron Related Compound D (50 mg)

(1,2,3,9-Tetrahydro-9-methyl-3-methylene-4H-

carbazol-4-one)

F0C226 n/f $487

1479009 Orphenadrine Citrate (200 mg) G F-4 (05/02) [4682-36-4] $156

1481000 Oxacillin Sodium (200 mg) J I (03/02) [7240-38-2] $156

1481500 Oxamniquine (200 mg) F [21738-42-1] $156

1481703 Oxamniquine Related Compound A (25 mg)

(1,2,3,4-tetrahydro-2-isopropylaminomethyl-7-

nitro-6-quinolinemethyl methanesulfonate)

F n/f $487

1481805 Oxamniquine Related Compound B (25 mg)

(1,2,3,4-tetrahydro-2-isopropylaminomethyl-5-

nitro-6-quinolinemethanol)

F n/f $487

1482003 Oxandrolone CIII (50 mg) G0B220 F-4 (07/03) [53-39-4] $207

1482207 Oxaprozin (200 mg) F0C115 [21256-18-8] $156

1483006 Oxazepam CIV (200 mg) G-1 G (12/00) [604-75-1] $207
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1483301 Oxfendazole (200 mg) F0C128 [53716-50-0] $156

1483505 Oxprenolol Hydrochloride (200 mg) I0C344 H (02/05) [6452-73-9] $156

1484009 Oxtriphylline (500 mg) G [4499-40-5] $156

1485001 Oxybenzone (150 mg) H0B263 G (11/03)

F-2 (12/99)

[131-57-7] $156

1485103 Oxybutynin Chloride (200 mg) G-1 G (11/02) [1508-65-2] $156

1485114 Oxybutynin Related Compound A (100 mg)

(Phenylcyclohexylglycolic Acid)

G F-2 (01/00) [4335-77-7] $487

1485125 Oxybutynin Related Compound B (20 mg)

(Cyclohexyl mandelic acid methyl ester)

F0D061 [10399-13-0] $487

1485136 Oxybutynin Related Compound C (20 mg) (4-

(Ethylmethylamino)but-2-ynyl(+/-)-2-cyclohexyl-

2-hydroxy-2-phenylacetate hydrochloride)

F0D062 n/f $487

1485191 Oxycodone CII (200 mg) I0B046 H (01/03)

G-1 (01/01)

[76-42-6] $207

1486004 Oxymetazoline Hydrochloride (200 mg) J0C206 I (03/05) [2315-02-8] $156

1487007 Oxymetholone CIII (200 mg) G1B247 G (10/03) [434-07-1] $207

1488000 Oxymorphone CII (500 mg) H0B214 G (03/03) [76-41-5] $207

1489002 Oxyphenbutazone (1 g) H [7081-38-1] $156

1490103 Oxyquinoline Sulfate (200 mg) F-1 F (07/02) [134-31-6] $156

1491004 Oxytetracycline (200 mg) J0C084 913 ug/mg (ai) I-1 (10/04) [6153-64-6] $156

1491300 Oxytocin (5 vials, 46 USP units per vial) F [50-56-6] $156

1491332 Paclitaxel (200 mg) F0C180 [33069-62-4] $1,508

1491343 Paclitaxel Related Compound A (20 mg) (Ce-

phalomannine)

F0C179 [71610-00-9] $754

1491354 Paclitaxel Related Compound B (20 mg) (10-

Deacetyl-7-epipaclitaxel)

F0C181 nf $754

1491503 Padimate O (300 mg) H0B154 G (04/03) [21245-02-3] $156

1492007 Palmitic Acid (500 mg) I [57-10-3] $156

1493000 Pamoic Acid (250 mg) G-4 G-3 (01/03) [130-85-8] $156

1494057 Pancreatin Amylase and Protease (2 g) I H (10/00) [8049-47-6] $156

1494079 Pancreatin Lipase (2 g) I H-1 (03/01) [8049-47-6] $156

1494501 Panthenol, Racemic (200 mg) G F-1 (02/00) [16485-10-2] $156

1494807 Pantolactone (500 mg) F [599-04-2] $487

1495005 Papain (1 g) I0C389 6700 USP units/

mg (ai)

2,6 H (06/04)

G (12/01)

[9001-73-4] $156

1496008 Papaverine Hydrochloride (200 mg) H [61-25-6] $156

1497000 Paramethadione (500 mg) G [115-67-3] $156

1498003 Paramethasone Acetate (200 mg) G F-1 (05/01) [1597-82-6] $156

1498706 Parbendazole (200 mg) F [14255-87-9] $156

1499006 Pargyline Hydrochloride (200 mg) F-1 [306-07-0] $156

1500003 Paromomycin Sulfate (125 mg) G F-3 (01/01) [1263-89-4] $156

1500218 Paroxetine Hydrochloride (350 mg) G0D003 0.972 mg/mg (ai) F0B288 (09/04) [110429-35-1] $156

1500229 Paroxetine Related Compound A (20 mg)

(trans-4-(p-methoxyphenyl)-3-[(3,4-methylene-

dioxy)phenoxy]methylpiperidine Hydrochloride)

F0B172 n/f $487

1500230 Paroxetine Related Compound B (20 mg)

(trans-4-phenyl-3-([(3,4-methylenedioxy)phe-

noxy]methylpiperidine acetate)

F0B189 n/f $487

1500240 Paroxetine Related Compound C (15 mg) ((+)-

trans-Paroxetine hydrochloride)

G0D053 0.96 mg/mg (ai) F0B192 (05/05) [130855-30-0] $487
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1500251 Paroxetine Related Compound D (15 mg) ((-)-

cis-Paroxetine hydrochloride)

F0C228 n/f $487

1500400 Parthenolide (25 mg) F [20554-84-1] $156

1500502 Particle Count Set (2 blanks and 2 suspensions) I H (09/02) n/f $487

1500808 Penbutolol Sulfate (200 mg) F [38363-32-5] $156

1501006 Penicillamine (200 mg) H1B164 H (01/04) [52-67-5] $156

1501108 Penicillamine Disulfide (100 mg) H G (07/00) [20902-45-8] $487

1502009 Penicillin G Benzathine (200 mg) J [41372-02-5] $156

1502508 Penicillin G Potassium (200 mg) I H (02/99) [113-98-4] $156

1502552 Penicillin G Procaine (200 mg) G0C271 F-1 (08/04)

F (03/99)

[6130-64-9] $156

1502701 Penicillin G Sodium (200 mg) L-3 L-2 (09/01) [69-57-8] $156

1504489 Penicillin V (200 mg) F [87-08-1] $156

1504503 Penicillin V Potassium (200 mg) H0C213 G-1 (06/04)

G (06/00)

[132-98-9] $156

1505007 Pentazocine CIV (500 mg) I0C418 0.998 mg/mg (dr) H (01/05)

G-1 (11/00)

[359-83-1] $207

1505506 Pentetic Acid (100 mg) F-1 F (09/01) [67-43-6] $156

1507002 Pentobarbital CII (200 mg) H3C144 H-2 (07/04)

H-1 (08/02)

[76-74-4] $207

1508901 Pentoxifylline (200 mg) F0B202 [6493-05-6] $156

1510007 Pepsin (5 g) F-2 [9001-75-6] $156

1510801 Perflubron (0.5 mL) G0C103 F (04/04) [423-55-2] $156

1510845 Pergolide Mesylate (200 mg) F1C225 F (07/04) [66104-23-2] $194

1510867 Pergolide Sulfoxide (50 mg) F0B014 [72822-01-6] $194

1511000 Perphenazine (200 mg) J0B249 I (10/03) [58-39-9] $156

1511203 Perphenazine Sulfoxide (100 mg) G-1 G (07/02) [10078-25-8] $487

1512002 Phenacemide (250 mg) F [63-98-9] $156

1513005 Phenacetin (500 mg) H-1 H (09/00) [62-44-2] $156

1514008 Phenacetin Melting Point Standard (500 mg)

(Approximately 135 degrees)

H3A009 H-2 (02/03)

H-1 (06/01)

[62-44-2] $92

1515000 Phenazopyridine Hydrochloride (200 mg) H0C426 0.998 mg/mg (dr) G-4 (12/04) [136-40-3] $156

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 G (12/02) [956-90-1] $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G F (01/01) [50-58-8] $207

1517006 Phenelzine Sulfate (200 mg) G F-1 (04/02) [156-51-4] $156

1517301 D-Phenethicillin Potassium (200 mg) F n/f $487

1517607 L-Phenethicillin Potassium (200 mg) F n/f $156

1520000 Phenformin Hydrochloride (200 mg) G [834-28-6] $156

1522006 Phenindione (250 mg) F [83-12-5] $156

1522301 Pheniramine Maleate (100 mg) F1C342 F (08/04) [132-20-7] $156

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 [1707-14-8] $207

1524001 Phenobarbital CIV (200 mg) J [50-06-6] $207

1524908 Phenolphthalein (250 mg) F-3 [77-09-8] $156

1525004 Phenolsulfonphthalein (100 mg) F-2 [143-74-8] $156

1526007 Phenoxybenzamine Hydrochloride (250 mg) G [63-92-3] $156

1528002 Phensuximide (500 mg) G F-1 (03/01) [86-34-0] $156

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 G (08/03) [1197-21-3] $207

1529005 Phentolamine Hydrochloride (300 mg) F [73-05-2] $156

1530004 Phentolamine Mesylate (200 mg) I [65-28-1] $156
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1530503 L-Phenylalanine (200 mg) H G (02/02) [63-91-2] $156

1530809 Phenylbenzimidazole Sulfonic Acid (200 mg) F [27503-81-7] $156

1531007 Phenylbutazone (250 mg) J0A008 I-1 (02/03) [50-33-9] $156

1533002 Phenylephrine Hydrochloride (125 mg) K1C290 K (03/05)

J (02/99)

[61-76-7] $124

1533308 5-Phenylhydantoin (100 mg) F [89-24-7] $487

1533851 Phenylpropanediol (100 mg) F n/f $487

1533909 Phenylpropanolamine Bitartrate (100 mg) (List
Chemical)

F [67244-90-0] $156

1534005 Phenylpropanolamine Hydrochloride (250 mg)

(List Chemical)
J I (02/02) [154-41-6] $156

1535008 Phenytoin (200 mg) I2B233 I-1 (03/04)

I (04/01)

[57-41-0] $156

1535507 Phenytoin Sodium (200 mg) H G (05/99) [630-93-3] $156

1535019 Phenytoin Related Compound A (50 mg) (2,2-

Diphenylglycine)

F0C155 [3060-50-2] $487

1535020 Phenytoin Related Compound B (50 mg) (al-

pha-((aminocarbonyl)amino)-alpha-phenyl ben-

zeneacetic acid)

F0C157 [6802-95-5] $487

1535700 Phosphated Riboflavin (100 mg) G1B286 G (07/04) [6184-17-4] $124

1537003 Physostigmine Salicylate (200 mg) H-1 H (06/00) [57-64-7] $156

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 M-1 (07/04)

M (09/01)

[84-80-0] $156

1538505 Pilocarpine (300 mg) F [92-13-7] $156

1538902 Pilocarpine Hydrochloride (200 mg) H [54-71-7] $156

1539009 Pilocarpine Nitrate (200 mg) I [148-72-1] $156

1539508 Pimozide (200 mg) G [2062-78-4] $156

1539701 Pindolol (200 mg) I0B210 H-1 (12/04) [13523-86-9] $156

1541000 Piperacetazine (250 mg) F [3819-00-9] $156

1541500 Piperacillin (500 mg) H [66258-76-2] $156

1541703 Piperazine Adipate (200 mg) F [142-88-1] $156

1541805 Piperazine Citrate (200 mg) F [144-29-6] $156

1541907 Piperazine Dihydrochloride (200 mg) F [142-64-3] $156

1542003 Piperazine Phosphate (200 mg) F [14538-56-8] $156

1543006 Piperidolate Hydrochloride (200 mg) F [129-77-1] $156

1544508 Piroxicam (200 mg) H G (01/99) [36322-90-4] $156

1545205 Plicamycin (50 mg) H G (04/00) [18378-89-7] $479

1545409 Polacrilex Resin (100 mg) F n/f $156

1545500 Polacrilin Potassium (200 mg) F-2 F-1 (09/00) n/f $156

1546106 Poloxalene (500 mg) F0C009 [9003-11-6] $156

1546300 Polydimethylsiloxane (500 mg) H0C020 G-5 (05/04)

G-4 (06/01)

[9016-00-6] $156

1546707 Polyethylene, High Density (3 strips) G1D115 2 G (06/05)

F-1 (04/01)

[9002-88-4] $156

1546809 Polyethylene, Low Density (3 strips) G1B166 G (06/04)

F-2 (12/99)

[9002-88-4] $156

1546853 Polyethylene Oxide (100 mg) F-1 [25322-68-3] $156

1546900 Polyethylene Terephthalate (PET) (3 Strips) F [25038-59-9] $156

1546922 Polyethylene Terephthalate G (PETG) (3 Strips) F [25640-14-6] $156

1547007 Polymyxin B Sulfate (200 mg) K J-1 (09/99) [1405-20-5] $156

1547404 Polyoxyl 50 Stearate (200 mg) F [9004-99-3] $156
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1547903 Polyoxyl 40 Stearate (200 mg) F-2 F-1 (05/00) [9004-99-3] $156

1547925 Polysorbate 20 (2 g) (AS) F0D130 1 [9005-64-5] $156

1547947 Polysorbate 60 (2 g) (AS) F0D131 1 [9005-67-8] $156

1547969 Polysorbate 80 (2 g) (AS) F0D132 1 [9005-65-6] $156

1548000 Polythiazide (200 mg) F-1 [346-18-9] $156

1548101 Potassium Benzoate (1 g) (AS) F0D161 0.999 mg/mg (an) 1 [582-25-2] $156

1548134 Potassium Bicarbonate (1 g) (AS) F0D074 99.9% (dr) [298-14-6] $156

1548167 Potassium Carbonate (1 g) (AS) F0D075 99.8% (dr) 1 [584-08-7] $156

1548190 Potassium Chloride (1 g) (AS) F0D127 100.0% (dr) 1 [7447-40-7] $156

1550001 Potassium Gluconate (200 mg) H0C064 G (06/04) [299-27-4] $156

1551004 Potassium Guaiacolsulfonate (500 mg) J0B292 I-1 (07/03)

I (11/00)

[78247-49-1] $156

1548280 Potassium Iodide (1 g) (AS) F0D078 100.0% (dr) 1 [7681-11-0] $156

1551150 Potassium Sucrose Octasulfate (300 mg) I0B283 H0B119 (04/04)

G-1 (04/03)

G (02/01)

[76578-81-9] $156

1551300 Potassium Trichloroammineplatinate (20 mg) I0D022 0.84 mg/mg (dr) H0B149 (12/04)

G-1 (01/03)

G (07/99)

[13820-91-2] $487

1551503 Povidone (100 mg) F-1 F (11/01) [9003-39-8] $156

1553000 Pralidoxime Chloride (200 mg) G-2 G-1 (03/01)

G (08/99)

[51-15-0] $156

1554002 Pramoxine Hydrochloride (500 mg) I H (11/02) [637-58-1] $156

1554501 Prazepam CIV (500 mg) G0C066 F-1 (11/02) [2955-38-6] $207

1554603 Praziquantel (200 mg) G F-3 (07/02)

F-2 (09/00)

[55268-74-1] $156

1554658 Praziquantel Related Compound A (50 mg) (2-

benzoyl-1,2,3,6,7,11b-hexahydro-4 H-pyrazino

[2,1-a]isoquinolin-4-one)

F-1 n/f $487

1554669 Praziquantel Related Compound B (50 mg) (2-

(cyclohexylcarbonyl)-2,3,6,7-tetrahydro-4 H-pyr-

azino [2,1-a]isoquinolin-4-one)

F-2 F-1 (06/00) n/f $487

1554670 Praziquantel Related Compound C (50 mg) (2-

(N-formylhexahydrohippuroyl)-1,2,3,4-tetrahy-

droisoquinolin-1-one)

F-2 F-1 (06/00) n/f $487

1554705 Prazosin Hydrochloride (500 mg) H0B254 G-1 (02/05)

G (02/01)

[19237-84-4] $156

1555005 Prednisolone (200 mg) M L-1 (04/02) [50-24-8] $156

1556008 Prednisolone Acetate (200 mg) J I-1 (02/02) [52-21-1] $156

1556507 Prednisolone Hemisuccinate (125 mg) H-1 H (02/99) [2920-86-7] $124

1558003 Prednisolone Tebutate (200 mg) F [7681-14-3] $156

1559006 Prednisone (250 mg) L1B251 L (11/04)

K-1 (01/02)

K (02/00)

[53-03-2] $156

1559505 Prednisone Tablets (Dissolution Calibrator, Dis-

integrating) (30 tablets)

O0C056 N (06/04)

M (09/02)

L (11/00)

[53-03-2] $180

1561008 Prilocaine Hydrochloride (200 mg) F3B215 F-2 (03/04) [1786-81-8] $156

1561507 Primaquine Phosphate (200 mg) F-1 [63-45-6] $156

1562000 Primidone (200 mg) G F-6 (04/99) [125-33-7] $156

1563003 Probenecid (200 mg) I0A011 H-1 (03/03) [57-66-9] $156

1563309 Probucol (200 mg) G F-1 (01/02) [23288-49-5] $156
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1563320 Probucol Related Compound A (25 mg)

(2,2’,6,6’-tetra-tert-butyldiphenoquinone)

F-2 F-1 (11/04) n/f $487

1563331 Probucol Related Compound B (25 mg) (4,4’-

dithio-bis(2,6-di-tert-butylphenol))

F-2 F-1 (08/03) n/f $487

1563342 Probucol Related Compound C (25 mg) (4-

[(3,5-di-tert-butyl-2-hydroxyphenylthio)isopropy-

lidenethio]-2,6-di-tert-butylphenol)

F-2 F-1 (05/00) n/f $487

1563502 Procainamide Hydrochloride (200 mg) H1B117 H (04/03) [614-39-1] $156

1564006 Procaine Hydrochloride (200 mg) H [51-05-8] $156

1565009 Procarbazine Hydrochloride (200 mg) F [366-70-1] $156

1566001 Prochlorperazine Maleate (200 mg) H-1 [84-02-6] $156

1567004 Procyclidine Hydrochloride (200 mg) G [1508-76-5] $156

1568007 Progesterone (200 mg) H6C088 H-5 (11/04)

H-4 (07/02)

[57-83-0] $124

1568506 L-Proline (200 mg) F-2 F-1 (01/02) [147-85-3] $156

1569000 Promazine Hydrochloride (200 mg) H0B261 G (10/03) [53-60-1] $156

1570009 Promethazine Hydrochloride (500 mg) K J-1 (10/00) [58-33-3] $156

1570304 Propafenone Hydrochloride (200 mg) G1C184 G (12/04)

F-1 (01/01)

[34183-22-7] $156

1570508 Propantheline Bromide (200 mg) I0A019 H (11/02) [50-34-0] $156

1329505 Propantheline Bromide Related Compound A

(50 mg) (9-Hydroxypropantheline bromide)

G0B258 F-1 (12/03) n/f $487

1571001 Proparacaine Hydrochloride (200 mg) G [5875-06-9] $156

1572208 Propionic Acid (1.5 mL/ampule; 3 ampules)

(AS)

F0D029 99.8 % w/w (ai) 1 [79-09-4] $156

1573007 Propoxycaine Hydrochloride (200 mg) F [550-83-4] $156

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 K (09/04) [1639-60-7] $207

1575002 Propoxyphene Napsylate CII (1 g) H1C323 0.993 mg/mg (an) 2 H (05/05) [26570-10-5] $207

1575206 Propoxyphene Related Compound A (50 mg)

(alpha-d-4-dimethylamino-1,2-diphenyl-3-

methyl-2-butanol Hydrochloride)

G-5 n/f $487

1008002 Propoxyphene Related Compound B (50 mg)

(alpha-d-2-Acetoxy-4-dimethylamino-1,2-diphe-

nyl-3-methylbutane)

H0D012 0.94 mg/mg (ai) 2,8 G-3 (05/05) n/f $487

1576005 Propranolol Hydrochloride (200 mg) I0C170 H-1 (12/04)

H (09/01)

[318-98-9] $156

1576504 Propylene Carbonate (200 mg) F [108-32-7] $156

1576708 Propylene Glycol (1 mL) I0C022 H (03/04)

G (02/99)

[57-55-6] $156

1576720 Propylene Glycol Diacetate (250 mg) F [623-84-7] $156

1576800 Propyl Gallate (200 mg) G-1 G (01/03) [121-79-9] $156

1577008 Propylparaben (200 mg) I H (02/00) [94-13-3] $156

1578000 Propylthiouracil (200 mg) G F-1 (01/00) [51-52-5] $156

1578500 Prostaglandin A1 (25 mg) H0B108 G (04/03) [14152-28-4] $529

1580002 Protriptyline Hydrochloride (200 mg) F-1 [1225-55-4] $156

1581005 Pseudoephedrine Hydrochloride (125 mg) (List
Chemical)

J1B203 J (01/04)

I (05/02)

[345-78-8] $124

1581504 Pseudoephedrine Sulfate (200 mg) (List Che-
mical)

G1C135 G (06/04)

F-2 (05/02)

[7460-12-0] $156

1584003 Pyrantel Pamoate (1 g) I H-1 (04/00) [22204-24-6] $156

1585006 Pyrazinamide (200 mg) G F-2 (02/00) [98-96-4] $156

1586009 Pyridostigmine Bromide (200 mg) I0C324 0.999 mg/mg (dr) H (01/05) [101-26-8] $156
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1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P O-1 (04/00) [58-56-0] $156

1588004 Pyrilamine Maleate (200 mg) I0B276 H (12/03) [59-33-6] $156

1589007 Pyrimethamine (200 mg) H G (07/02) [58-14-0] $156

1592001 Pyrvinium Pamoate (500 mg) G [3546-41-6] $156

1592205 Quazepam CIV (200 mg) F [36735-22-5] $207

1592227 Quazepam Related Compound A (30 mg) (7-

Chloro-1-(2,2,2-trifluoroethyl)-5-(2-fluorophenyl)-

1,3-dihydro-2H-1,4-benzodiazepine-2-one)

F n/f $487

1592409 Quercetin (500 mg) F0B015 [6151-25-3] $156

1593004 Quinacrine Hydrochloride (200 mg) F-1 [6151-30-0] $156

1593412 Quinapril Related Compound A (50 mg)

(Ethyl[3S-[2(R*),3a,11a beta]]-1,3,4,6,11,11a-

hexahydro-3-methyl-1,4-dioxo-alpha-(2-pheny-

lethyl)-2H-pyrazino[1,2-b]isoquinoline-2-acetate)

F0C114 [103733-49-9] $487

1593423 Quinapril Related Compound B (50 mg) (3-

Isoquinolinecarboxylic acid, 2-[2-[(1-carboxy-3-

phenylpropyl)amino]-1-oxopropyl]-1,2,3,4-tetra-

hydro-,[3S-[2[R*(R*)],3R*]]-)

F0C116 [85441-60-7] $487

1594007 Quinethazone (1.5 g) G [73-49-4] $156

1594506 Quinic Acid (200 mg) F [77-95-2] $156

1595000 Quinidine Gluconate (200 mg) H1A028 H (04/03) [7054-25-3] $156

1595509 Quinidine Sulfate (500 mg) H-1 H (12/99) [6591-63-5] $156

1596807 Quinine Hydrochloride Dihydrate (1 g) F0C108 [6119-47-7] $156

1597005 Quinine Sulfate (200 mg) H [6119-70-6] $156

1597504 Quininone (50 mg) H0B034 G-1 (03/04) [84-31-1] $487

1598008 3-Quinuclidinyl Benzilate (25 mg) (FOR U.S.

SALE ONLY)

H G (11/01) [6581-06-2] $515

1598303 Ramipril (200 mg) F0C099 [87333-19-5] $156

1598314 Ramipril Related Compound A (20 mg)

((2S,3aS,6aS)-1-[(S)2-[[(S)1-(methoxycarbonyl)-

3-phenylpropyl]amino]-1-oxopropyl]-octahydro-

cyclopenta[b]pyrrole-2-carboxylic acid)

F0C100 [91224-69-0] $487

1598405 Ranitidine Hydrochloride (200 mg) H0B268 G (01/04) [66357-59-3] $156

1598507 Ranitidine Related Compound A (50 mg) (5-[[(2-

aminoethyl)thio]methyl]-N,N-dimethyl-2-furan-

methanamine hemifumarate)

H1B137 H (01/04)

G (01/01)

[91224-69-0] $487

1598609 Ranitidine Related Compound B (50 mg) (N,N’-

bis[2-[[[5-[(dimethylamino)methyl]-2-furanyl]-

methyl]thio]ethyl]-2-nitro-1,1-ethenediamine)

G F-4 (04/02) [72126-78-4] $487

1598700 Ranitidine Related Compound C (50 mg) (N-[2-

[[[5-[(dimethylamino)methyl]-2-furanyl]methyl]-

sulfinyl]ethyl]-N-methyl-2-nitro-1,1-ethenedia-

mine)

I1B136 I (01/04)

H (05/01)

[73851-70-4] $487

1599000 Rauwolfia Serpentina (15 g) G [8063-17-0] $156

1599500 Powdered Red Clover Extract (500 mg) F0C188 n/f $260

1600813 Repaglinide (200 mg) F0B265 [135062-02-1] $156

1600824 Repaglinide Related Compound A (50 mg) ((S)-

3-Methyl-1-[2-(1-piperidinyl)phenyl]butylamine,

N-acetyl-L-glutamate salt)

F0B267 n/f $487

1600835 Repaglinide Related Compound B (50 mg) (3-

Ethoxy-4-ethoxycarbonyl-phenylacetic acid)

F0B269 [99469-99-5] $487
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1600846 Repaglinide Related Compound C (25 mg) ((S)-

2-Ethoxy-4-[2-[[2-phenyl-1-[2-(1-piperidinyl)phe-

nyl]ethyl]amino]-2-oxoethyl] benzoic acid)

F0B271 [107362-12-9] $487

1601000 Reserpine (200 mg) O0C106 N (06/03) [50-55-5] $156

1601102 Residual Solvents Mixture - Class 1 (1.2 mL/

ampule; 3 ampules)

F0C407 n/f $156

1601146 Residual Solvent Class 1 - Benzene (1.2 mL/

ampule; 3 ampules)

F0C408 10.1 mg/mL (ai) n/f $156

1601168 Residual Solvent Class 1 - Carbon Tetrachloride

(1.2 mL/ampule; 3 ampules)

F0C409 19.7 mg/mL (ai) n/f $156

1601180 Residual Solvent Class 1 - 1,2-Dichloroethane

(1.2 mL/ampule; 3 ampules)

F0C412 25.1 mg/mL (ai) n/f $156

1601204 Residual Solvent Class 1 - 1,1-Dichloroethene

(1.2 mL/ampule; 3 ampules)

F0C411 37.9 mg/mL (ai) n/f $156

1601226 Residual Solvent Class 1 - 1,1,1-Trichloroethane

(1.2 mL/ampule; 3 ampules)

F0C410 49.1 mg/mL (ai) n/f $156

1601340 Residual Solvent Class 2 - Acetonitrile (1.2 mL/

ampule; 3 ampules)

F0D049 2.00 mg/mL (ai) n/f $156

1601361 Residual Solvent Class 2 - Chlorobenzene

(1.2 mL/ampule; 3 ampules)

F0D048 1.81 mg/mL (ai) n/f $156

1601420 Residual Solvent Class 2 - 1,2-Dichloroethene

(1.2 mL/ampule; 3 ampules)

F0D040 9.2 mg/mL (ai) n/f $156

1601521 Residual Solvent Class 2 - 1,4-Dioxane

(1.2 mL/ampule; 3 ampules)

F0D050 1.89 mg/mL (ai) n/f $156

1601623 Residual Solvent Class 2 - Methanol (1.2 mL/

ampule; 3 ampules)

F0D045 14.8 mg/mL (ai) n/f $156

1601689 Residual Solvent Class 2 - Methylcyclohexane

(1.2 mL/ampule; 3 ampules)

F0D044 5.46 mg/mL (ai) 1 n/f $156

1601441 Residual Solvent Class 2 - Methylene Chloride

(1.2 mL/ampule; 3 ampules)

F0D046 2.90 mg/mL (ai) n/f $156

1601770 Residual Solvent Class 2 - Tetrahydrofuran

(1.2 mL/ampule; 3 ampules)

F0D043 3.49 mg/mL (ai) n/f $156

1601805 Residual Solvent Class 2 - Toluene (1.2 mL/

ampule; 3 ampules)

F0D042 4.39 mg/mL (ai) n/f $156

1601849 Residual Solvent Class 2 - Xylenes (1.2 mL/

ampule; 3 ampules)

F0D041 10.7 mg/mL (ai) n/f $156

1602003 Resorcinol (200 mg) H-1 H (04/01) [108-46-3] $156

1602706 Ribavirin (200 mg) H1C335 H (03/05)

G (08/01)

[36791-04-5] $289

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 M-1 (09/04)

M (11/00)

[83-88-5] $156

1603800 Rifabutin (50 mg) G0B040 F (11/02) [72559-06-9] $156

1604009 Rifampin (300 mg) J I (09/00) [13292-46-1] $156

1604202 Rifampin Quinone (50 mg) H G (12/01) [13983-13-6] $156

1604508 Rimantadine Hydrochloride (300 mg) F0C266 [1501-84-4] $156

1604600 Rimexolone (100 mg) F [49697-38-3] $156

1604701 Ritodrine Hydrochloride (200 mg) G-1 [23239-51-2] $156

1606208 Roxarsone (200 mg) F [121-19-7] $156

1606503 Rutin (100 mg) F [153-18-4] $156

1607007 Saccharin (200 mg) G-3 G-2 (12/01) [81-07-2] $156

1608000 Salicylamide (200 mg) F-4 F-3 (05/03) [65-45-2] $156
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1609002 Salicylic Acid (125 mg) J2B147 J-1 (10/03)

J (10/02)

I (07/99)

[69-72-7] $124

1609501 Salicylic Acid Tablets (Dissolution Calibrator,

Non-disintegrating) (33 tablets)

O N (02/02) [69-72-7] $156

1609807 Salsalate (125 mg) G [552-94-3] $124

1609829 Saquinavir Mesylate (200 mg) F0B008 [149845-06-7] $156

1609831 Saquinavir Related Compound A (25 mg) (N-

tert-butyl-decahydro-2-[2(R)-hydroxy-4-phenyl-

3(S)-[[N-(2-quinolylcarbonyl)-D-asparaginyl]ami-

no]butyl]-(4aS,8aS)-isoquinoline-3(S)-carboxa-

mide)

F0B009 n/f $487

1610001 Scopolamine Hydrobromide (250 mg) J0B051 I-1 (01/03) [6533-68-2] $156

1610090 Scopoletin (20 mg) F0C329 [92-61-5] $156

1611004 Secobarbital CII (200 mg) H [76-73-3] $207

1611900 Selegiline Hydrochloride (200 mg) G [14611-52-0] $156

1611955 Selenomethionine (100 mg) F0B006 [1464-42-2] $156

1612007 Sennosides (250 mg) H1B223 H (04/04) [81-27-6] (A)

[128-57-4] (B)

$156

1612506 L-Serine (200 mg) G F-3 (11/00) [56-45-1] $156

1612540 Sevoflurane (1 mL) F0C219 [28523-86-6] $156

1612550 Sevoflurane Related Compound A (0.2 mL)

(1,1,3,3,3-Pentafluoroisopropenyl fluoromethyl

ether)

F0C261 [58109-34-5] $487

1612608 Silver Sulfadiazine (200 mg) I H (04/01) [22199-08-2] $156

1612630 Silybin (50 mg) F [22888-70-6] $156

1612641 Silydianin (20 mg) F [29782-68-1] $156

1612652 Simethicone (50 g) G (01/05)

F (07/00)

[8050-81-5] $156

1612700 Simvastatin (200 mg) H1B093 H (07/03)

G (02/02)

F-1 (05/99)

[79902-63-9] $156

1612801 Sisomicin Sulfate (500 mg) I0C238 H (04/04)

G (10/00)

[53179-09-2] $156

1613407 Sodium Acetate (1 g) (AS) F0D083 99.8% (dr) 1 [127-09-3] $156

1613509 Sodium Ascorbate (200 mg) G2C067 G-1 (03/05) [134-03-2] $156

1613600 Sodium Butyrate (25 mg) F [156-54-7] $156

1613757 Sodium Carbonate Anhydrous (1 g) (AS) F0D100 100.0% (dr) 1 [497-19-8] $156

1614002 Sodium Fluoride (1 g) (FOR U.S. SALE ONLY) H-1 3 H (05/01) [7681-49-4] $156

1614308 Sodium Lactate (200 mg) I0C299 H (04/05)

G (06/00)

[867-56-1] $156

1614396 Sodium Metabisulfite (1 g) (AS) F0D111 98.6% (ai) 1 [7681-57-4] $156

1614454 Sodium Nitrite (1 g) (AS) F0D117 99.6% (dr) 1 [7632-00-0] $156

1614501 Sodium Nitroprusside (500 mg) H G (11/99) [13755-38-9] $156

1614603 Sodium Propionate (200 mg) F-1 F (03/02) [6700-17-0] $156

1614669 Sodium Starch Glycolate (400 mg) F0C087 [9063-38-1] $156

1614705 Sodium Stearyl Fumarate (200 mg) G F-2 (05/01) [4070-80-8] $156

1614807 Sodium Sulfate Anhydrous (1 g) (AS) F0D112 99.8% (dr) 1 [7757-82-6] $156

1616008 1,4-Sorbitan (200 mg) I0A003 H (04/03)

G (02/00)

[27299-12-3] $156

1617000 Sorbitol (125 mg) H1B139 H (01/04) [50-70-4] $124
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1617408 Sotalol Hydrochloride (300 mg) F0C234 [959-24-0] $182

1617419 Sotalol Related Compound A (50 mg) (N-[4-[[(1-

Methylethyl)amino]acetyl]phenyl]methanesulfo-

namide monohydrochloride)

F0C235 n/f $487

1617420 Sotalol Related Compound B (50 mg) (N-(4-

Formylphenyl)methanesulfonamide)

F0C236 n/f $487

1617430 Sotalol Related Compound C (50 mg) (N-[4-[2-

[(1-Methylethyl)amino]ethyl]phenyl]methanesul-

fonamide hydrochloride)

F0C237 n/f $487

1618003 Spectinomycin Hydrochloride (200 mg) G0C310 650 ug/mg (ai) F-2 (01/05) [22189-32-8] $156

1619006 Spironolactone (125 mg) J-1 [52-01-7] $124

1619505 Squalane (500 mg) G-1 [111-01-3] $156

1620005 Stanozolol CIII (200 mg) F-3 F-2 (02/01) [10418-03-8] $207

1621008 Stearic Acid (500 mg) J I (10/01) [57-11-4] $156

1621507 Stearoyl Polyoxyglycerides (100 mg) F0C286 n/f $156

1622000 Stearyl Alcohol (125 mg) H2B217 H-1 (12/04)

H (09/99)

[112-92-5] $124

1623003 Streptomycin Sulfate (200 mg) J0B195 I (04/03) [3810-74-0] $156

1623502 Succinylcholine Chloride (500 mg) H [71-27-2] $156

1623604 Succinylmonocholine Chloride (150 mg) G F-1 (02/01) n/f $487

1623626 Sucralose (400 mg) G0B028 F (04/03) [56038-13-2] $156

1623637 Sucrose (100 mg) H1C223 H0B002 (11/04)

G-1 (03/03)

G (05/99)

[57-50-1] $156

1623648 Sufentanil Citrate CII (25 mg) H0B208 G (05/03)

F-1 (04/02)

F (09/99)

[60561-17-3] $207

1623670 Sulbactam (250 mg) H0C396 0.976 mg/mg (ai) 2 G (05/05)

F-1 (05/00)

[68373-14-8] $156

1623681 Sulconazole Nitrate (200 mg) F-1 F (05/02) [61318-91-0] $156

1623706 Sulfabenzamide (200 mg) G [127-71-9] $156

1623808 Sulfacetamide (300 mg) G-1 [144-80-9] $156

1624006 Sulfacetamide Sodium (500 mg) I1B318 I (09/04)

H (08/01)

[6209-17-2] $156

1624505 Sulfachlorpyridazine (200 mg) F [80-32-0] $156

1625009 Sulfadiazine (200 mg) J I (03/04) [68-35-9] $156

1626001 Sulfadimethoxine (200 mg) F4C298 F-3 (11/04)

F-2 (03/99)

[122-11-2] $156

1626500 Sulfadoxine (200 mg) F-2 F-1 (07/02) [2447-57-6] $156

1628007 Sulfamerazine (500 mg) H1C171 H (12/04) [127-79-7] $156

1629000 Sulfamethazine (1 g) G-3 [57-68-1] $156

1630009 Sulfamethizole (200 mg) F-3 F-2 (01/03) [144-82-1] $156

1631001 Sulfamethoxazole (200 mg) I-1 I (04/02) [723-46-6] $156

1631500 Sulfamethoxazole N4-glucoside (25 mg) H G (11/01) n/f $487

1632004 Sulfanilamide (5 g) O0B047 N (01/04) [63-74-1] $156

1633007 Sulfanilamide Melting Point Standard (500 mg)

(Approximately 165 degrees)

K0B133 J-1 (03/04)

J (09/99)

[63-74-1] $75

1633506 Sulfanilic Acid (200 mg) G F-2 (09/00) [121-57-3] $487

1634000 Sulfapyridine (200 mg) I0B298 H (07/04) [144-83-2] $156

1635002 Sulfapyridine Melting Point Standard (1 g) (Ap-

proximately 191 degrees)

J I (07/00) [144-83-2] $92

1635206 Sulfaquinoxaline (200 mg) F0A005 [59-40-5] $156
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1636005 Sulfasalazine (125 mg) G-2 G-1 (06/99) [599-79-1] $124

1636504 Sulfathiazole (350 mg) H G (08/00) [72-14-0] $156

1637008 Sulfinpyrazone (200 mg) H0C416 0.992 mg/mg (ai) G (03/05) [57-96-5] $156

1638000 Sulfisoxazole (200 mg) J I-1 (06/99) [127-69-5] $156

1639003 Sulfisoxazole Acetyl (200 mg) H-1 [80-74-0] $156

1640002 Sulfisoxazole Diolamine (500 mg) F [4299-60-9] $156

1642008 Sulindac (200 mg) H G-1 (12/01) [38194-50-2] $156

1642154 Sumatriptan (50 mg) F0C220 [103628-46-2] $208

1642201 Sumatriptan Succinate (200 mg) F0C231 [103628-48-4] $208

1642212 Sumatriptan Succinate Related Compound A

(15 mg) ([3-[2-(dimethylamino)ethyl]-2-[[3-[2-(di-

methylamino)ethyl]-1H-indol-5-yl]methyl]-1H-in-

dol-5-yl]-N-methylmethansulfonamide, succi-

nate salt)

F0C221 n/f $624

1642223 Sumatriptan Succinate Related Compound C

(50 mg) ([3-[2-(dimethylamino)ethyl]-1-(hydro-

xymethyl)-1H-indol-5-yl]-N-methylmethanesulfo-

namide succinate salt)

F0C230 n/f $624

1642507 Suprofen (200 mg) F [40828-46-4] $156

1642700 Tacrine Hydrochloride (500 mg) F0C119 [1684-40-8] $156

1643000 Talbutal CIII (250 mg) F [115-44-6] $207

1643306 Tamoxifen Citrate (200 mg) H G-2 (09/01)

G-1 (05/00)

[54965-24-1] $156

1643361 Taurine (100 mg) F0C104 [107-35-7] $156

1643408 Temazepam CIV (200 mg) H0C205 G (06/04)

F (12/99)

[846-50-4] $207

1643452 Terazosin Hydrochloride (200 mg) F0C244 [70024-40-7] $156

1643463 Terazosin Related Compound A (50 mg) (1-(4-

Amino-6,7-dimethoxy-2-quinazolinyl)piperazine

dihydrochloride)

F0C245 n/f $487

1643474 Terazosin Related Compound B (50 mg) (1-(4-

hydroxy-6,7-dimethoxy-2-quinazolinyl)-4-[(tetra-

hydro-2-furanyl)carbonyl]piperazine)

F0C218 n/f $487

1643485 Terazosin Related Compound C (25 mg) (1,4-

bis(4-amino-6,7-dimethoxy-2-quinazolinyl)piper-

azine dihydrochloride)

F0C257 n/f $487

1643500 Terbutaline Sulfate (125 mg) H G (04/99) [23031-32-5] $124

1643703 Terconazole (200 mg) G-2 G-1(04/01)

G (03/99)

[67915-31-5] $156

1643805 Terfenadine (200 mg) H G (12/99) [50679-08-8] $156

1643907 Terfenadine Related Compound A (100 mg) (1-

[4-(1,1-dimethylethyl)phenyl]-4-[4-(hydroxydi-

phenylmethyl)-1-piperidinyl]-1-butanone)

G n/f $487

1643929 Terfenadine Related Compound B (50 mg)

(Terfenadine-N-oxide)

F n/f $487

1644003 Terpin Hydrate (750 mg) G [2451-01-6] $156

1645006 Testolactone CIII (125 mg) F-1 [968-93-4] $165

1646009 Testosterone CIII (125 mg) I1B253 I (08/04) [58-22-0] $165

1647001 Testosterone Cypionate CIII (200 mg) H0D162 1.000 mg/mg (ai) 2 G-1 (03/05)

G (08/01)

[58-20-8] $207

1648004 Testosterone Enanthate CIII (200 mg) J [315-37-7] $207
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1649007 Testosterone Propionate CIII (200 mg) L1C005 L (08/04)

K-1 (11/01)

[57-85-2] $207

1650006 Tetracaine Hydrochloride (200 mg) J [136-47-0] $156

1651009 Tetracycline Hydrochloride (200 mg) L0C216 976 ug/mg (ai) K (12/04) [64-75-5] $156

1652001 Tetrahydrozoline Hydrochloride (200 mg) G1A015 G (03/03) [522-48-5] $156

1652500 Thalidomide (200 mg) F0C107 [50-35-1] $182

1653004 Theophylline (200 mg) J0B180 I (01/04) [58-55-9] $156

1653106 Theophylline Extended-Release Beads (Drug

Release Calibrator, Multiple Unit) (20 g) DIS-
CONTINUED

9 F-1 (11/04) [58-55-9] $156

1655000 Thiabendazole (100 mg) G0A027 F-1 (04/03)

F (04/01)

[148-79-8] $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1

Hydrochloride)

O N (11/02)

M-1 (04/99)

[67-03-8] $156

1656308 Thiamylal CIII (200 mg) F [77-27-0] $207

1657005 Thiethylperazine Malate (200 mg) G F-1 (09/00) [52239-63-1] $156

1658008 Thiethylperazine Maleate (200 mg) F-1 [1179-69-7] $156

1659000 Thimerosal (500 mg) H1B205 H (09/04)

G (12/99)

[54-64-8] $156

1660000 Thioguanine (200 mg) F-1 [154-42-7] $156

1661002 Thiopental CIII (250 mg) I [76-75-5] $207

1662504 Thioridazine (200 mg) H [50-52-2] $156

1663008 Thioridazine Hydrochloride (200 mg) H [130-61-0] $156

1663700 Thiostrepton (200 mg) F1B022 F (11/02) [1393-48-2] $156

1664000 Thiotepa (500 mg) I H (01/99) [52-24-4] $156

1665003 Thiothixene (250 mg) G [3313-26-6] $156

1666006 (E)-Thiothixene (100 mg) H G-1 (05/00) [3313-27-7] $487

1667100 Thonzonium Bromide (200 mg) F [553-08-2] $156

1667202 L-Threonine (200 mg) G F-3 (12/00) [72-19-5] $156

1667279 Thromboplastin, Human Recombinant (set)

(1 vial Thromboplastin and 1 vial Diluent) DIS-
CONTINUED

F (10/04) [9002-05-5] $156

1667290 Tiamulin Fumarate (250 mg) F0C327 [55297-96-6] $156

1667337 Tiamulin Related Compound A (50 mg) (Tosyl

pleuromutilin)

F0C328 n/f $494

1667304 Ticarcillin Monosodium Monohydrate (200 mg) H G-1 (03/99) [74682-62-5] $156

1667359 Tiletamine Hydrochloride (200 mg) F0C019 [14176-50-2] $156

1667406 Timolol Maleate (200 mg) G-1 [26921-17-5] $156

1667520 Tinidazole (200 mg) F0C093 [19387-91-8] $156

1667530 Tinidazole Related Compound A (100 mg) (2-

methyl-5-nitroimidazole)

F0C091 [696-23-1] $487

1667439 Tioconazole (200 mg) H G (04/02) [65899-73-2] $156

1667450 Tioconazole Related Compound A (25 mg) (1-

[2,4-Dichloro-beta-[(3-thenyl)-oxy]phenethyl]imi-

dazole Hydrochloride)

G n/f $487

1667461 Tioconazole Related Compound B (25 mg) (1-

[2,4-Dichloro-beta-[(2,5-dichloro-3-thenyl)oxy]-

phenethyl]imidazole Hydrochloride)

G n/f $487

1667472 Tioconazole Related Compound C (25 mg) (1-

[2,4-Dichloro-beta-[(5-bromo-2-chloro-3-thenyl)-

oxy]-phenethyl]imidazole Hydrochloride)

G n/f $487

1667585 Titanium Dioxide (1 g) (AS) F0D079 99.6% (dr) 1 [13463-67-7] $156
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1667508 Tobramycin (250 mg) K0B248 J (08/03) [32986-56-4] $156

1667552 Tocainide Hydrochloride (125 mg) F-1 F (04/99) [35891-93-1] $124

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M L-1 (01/00) [10191-41-0] $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E

Acetate)

K J (06/99) [7695-91-2] $156

1667803 Alpha Tocopheryl Acid Succinate (250 mg)

(Vitamin E Succinate)

F-5 (05/05)

F-4 (01/02)

[4345-03-3] $156

1668001 Tolazamide (200 mg) G-2 G-1 (06/00) [1156-19-0] $156

1669004 Tolazoline Hydrochloride (300 mg) F [59-97-2] $156

1670003 Tolbutamide (200 mg) I H (06/00) [64-77-7] $156

1670502 Tolmetin Sodium (500 mg) I0B064 H (09/03) [64490-92-2] $156

1671006 Tolnaftate (200 mg) J0C405 1.000 mg/mg (dr) I (02/05) [2398-96-1] $156

1672009 Toluenesulfonamides, ortho and para (200 mg

of each supplied in a set)

F-4 F-3 (11/99) [88-19-7] (o)

[70-55-3] (p)

$487

1672304 Torsemide (200 mg) F0B090 [56211-40-6] $156

1672315 Torsemide Related Compound A (75 mg) (4-[(3-

methylphenyl)amino]-3-pyridinesulfonamide)

F0B071 n/f $487

1672326 Torsemide Related Compound B (75 mg) (N-

[(n-butylamino)carbonyl]-4-[(3-methylphenyl)a-

mino]-3-pyridinesulfonamide)

F0B083 n/f $487

1672337 Torsemide Related Compound C (75 mg) (N-

[(ethylamino)carbonyl]-4-[(3-methylphenyl)ami-

no]-3-pyridinesulfonamide)

F0B078 n/f $487

1672803 Transplatin (25 mg) H0B287 G (03/04) [14913-33-8] $487

1673500 Trazodone Hydrochloride (200 mg) F-2 [25332-39-2] $156

1674004 Tretinoin (30 mg/ampule; 5 ampules) I2B185 I-1 (01/04)

I (01/02)

H (06/01)

[302-79-4] $156

1675007 Triacetin (1 g) H0C413 G-1 (02/05)

G (06/01)

[102-76-1] $156

1676000 Triamcinolone (250 mg) H-1 [124-94-7] $156

1677002 Triamcinolone Acetonide (500 mg) K J (03/99) [76-25-5] $156

1678005 Triamcinolone Diacetate (200 mg) G [67-78-7] $156

1679008 Triamcinolone Hexacetonide (125 mg) G [5611-51-8] $124

1680007 Triamterene (200 mg) I [396-01-0] $156

1680506 Triazolam CIV (200 mg) H0B041 G-1 (03/03) [28911-01-5] $207

1680608 Tributyl Citrate (500 mg) G0C227 F (01/05) [77-94-1] $156

1680801 Trichlorfon (200 mg) F [52-68-6] $156

1681000 Trichlormethiazide (200 mg) H [133-67-5] $156

1682206 Triclosan (200 mg) G0D001 0.997 mg/mg (ai) 2 F0B135 (05/05) [3380-34-5] $156

1683005 Tridihexethyl Chloride (200 mg) F-1 [4310-35-4] $156

1683504 Trientine Hydrochloride (125 mg) F2B257 F-1 (09/03)

F (08/96)

[38260-01-4] $124

1683606 Triethyl Citrate (500 mg) F-1 F (03/02) [77-93-0] $156

1685000 Trifluoperazine Hydrochloride (200 mg) H0A010 G (03/03) [440-17-5] $156

1685500 2-[N-(2,2,2-Trifluoro-ethyl)amino-5]-chloroben-

zophenone (25 mg)

F n/f $487

1686003 Triflupromazine Hydrochloride (200 mg) F-2 F-1 (03/04) [1098-60-8] $156

1686309 Trifluridine (200 mg) F [70-00-8] $156

1686310 Trifluridine Related Compound A (20 mg) (5-

Carboxy-2’-deoxyuridine)

F [14599-46-3] $487
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1687006 Trihexyphenidyl Hydrochloride (200 mg) J I (07/01) [52-49-3] $156

1689001 Trimeprazine Tartrate (200 mg) F-3 F-2 (08/01) [4330-99-8] $156

1690000 Trimethadione (200 mg) G [127-48-0] $156

1692006 Trimethobenzamide Hydrochloride (500 mg) H-2 H-1 (06/02) [554-92-7] $156

1692505 Trimethoprim (300 mg) J0B228 I (01/04) [738-70-5] $156

1693009 Trioxsalen (200 mg) H0C278 G (04/04) [3902-71-4] $156

1694001 Tripelennamine Citrate (200 mg) G F (02/03) [6138-56-3] $156

1695004 Tripelennamine Hydrochloride (200 mg) J [154-69-8] $156

1696007 Triprolidine Hydrochloride (500 mg) I H-1 (02/02) [6138-79-0] $156

1696109 Triprolidine Hydrochloride Z-Isomer (100 mg) G F-1 (02/02) n/f $487

1696200 Trisalicylic Acid (100 mg) G F-1 (10/99) n/f $487

1697000 Troleandomycin (250 mg) F-1 [2751-09-9] $156

1698002 Tromethamine (125 mg) G F-3 (07/99) [77-86-1] $124

1699005 Tropicamide (125 mg) G-1 G (02/99) [1508-75-4] $124

1700002 Trypsin Crystallized (300 mg) H G (12/99) [9002-07-7] $156

1700501 L-Tryptophan (200 mg) G-1 G (09/00) [73-22-3] $156

1702008 Tubocurarine Chloride (250 mg) K-1 [6989-98-6] $156

1703805 Tylosin (250 mg) F0C008 [1401-69-0] $156

1704003 Tyloxapol (600 mg) H G (02/00) [25301-02-4] $156

1704502 Tyropanoate Sodium (500 mg) F [7246-21-1] $156

1705006 L-Tyrosine (500 mg) K0C141 1.00 mg/mg (ai) 2 J (05/05) [60-18-4] $156

1705301 Ubidecarenone (200 mg) F0B191 [303-98-0] $156

1705312 Ubidecarenone for System Suitability (25 mg) F0B194 [303-98-0] $156

1705505 Undecylenic Acid (200 mg) G2C018 G-1 (11/04)

G (01/02)

[112-38-9] $156

1705800 Uracil Arabinoside (50 mg) G F-1 (06/99) [3083-77-0] $156

1706009 Uracil Mustard (500 mg) (FOR U.S. SALE

ONLY)

F 3 [66-75-1] $156

1706701 Urea C 13 (100 mg) F0C078 4 [58069-82-2] $182

1707806 Ursodiol (125 mg) G F-1 (11/01)

F (09/99)

[128-13-2] $124

1707908 Valerenic Acid (15 mg) H0D126 1.00 mg/mg (ai) 2,3 G0B146 (05/05)

F (01/04)

[3569-10-6] $696

1708503 L-Valine (200 mg) F-2 F-1 (05/02) [72-18-4] $156

1708707 Valproic Acid (500 mg) J1B127 J (01/04)

I-1 (11/00)

[99-66-1] $156

1708729 Valproic Acid Related Compound A (0.25 mL)

(diallylacetic acid)

F2C386 2 F1B156 (05/05)

F (01/03)

[99-67-2] $208

1708762 Valsartan (350 mg) F0C147 0.995 mg/mg (an) [137862-53-4] $156

1708773 Valsartan Related Compound A (20 mg) ((R)-N-

Valeryl-N-([2’-(1-H-tetrazole-5-yl)-biphenyl-4-yl]-

methyl)-valine)

F0C215 n/f $624

1708795 Valsartan Related Compound C (10 mg) ((S)-N-

Valeryl-N-([2’-(1-H-tetrazole-5-yl)biphenyl-4-yl]-

methyl)valine benzyl ester)

F0C208 n/f $624

1709007 Vancomycin Hydrochloride (4 vials, each vial

contains 100,500 mcg of vancomycin activity)

L K (08/01) [1404-93-9] $156

1710006 Vanillin (200 mg) J0A021 I (03/05)

H (04/99)

[121-33-5] $156
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1711009 Vanillin Melting Point Standard (1 g) (Approxi-

mately 82 degrees)

J1C303 2 J (06/05)

I-1 (03/03)

I (11/00)

[121-33-5] $92

1711155 Vecuronium Bromide (50 mg) F0C367 4 [50700-72-6] $156

1711166 Vecuronium Bromide Related Compound A

(25 mg) (3alpha, 17beta-diacetyl-oxy-2beta,

16beta-bispiperidinyl-5alpha-androstan)

F0B178 n/f $487

1711202 Verapamil Hydrochloride (200 mg) G F-4 (06/00) [152-11-4] $156

1711304 Verapamil Related Compound A (50 mg) (3,4-

Dimethoxy-alpha-[3-(methylamino)propyl]-al-

pha-(1-methylethyl)-benzeneacetonitrile mono-

Hydrochloride)

H G (01/01) n/f $487

1711406 Verapamil Related Compound B (50 mg) (al-

pha-[2-[[2-(3,4-dimethoxyphenyl)-ethyl]methyla-

mino]ethyl]-3,4-dimethoxy-alpha-(1-methy-

lethyl)-benzeneacetonitrile monoHydrochloride)

G [1794-55-4] $487

1711461 Verteporfin (200 mg) F0C166 [129497-78-5] $156

1711472 Verteporfin Related Compound A (50 mg) ((+/-

)18-Ethenyl-4,4a-dihydro-3,4-bis(methoxycarbo-

nyl)-4a,8,14,19-tetramethyl-23H,25H-benzo[b]-

prophine-9,13-dipropanoic acid)

F0C167 n/f $487

1711508 Vidarabine (200 mg) G-1 [24356-66-9] $156

1713004 Vinblastine Sulfate (50 mg) M0B308 L (12/04)

K (05/99)

[143-67-9] $354

1714007 Vincristine Sulfate (50 mg/ampule) O0B062 N (01/03)

M (04/99)

[2068-78-2] $479

1714506 Vinorelbine Tartrate (200 mg) F0C243 [125317-39-7] $156

1714528 Vinorelbine Related Compound A (25 mg) (4-O-

Deacetylvinorelbine tartrate)

F0C242 n/f $487

1715000 Viomycin Sulfate (200 mg) F [37883-00-4] $156

1716002 Vitamin A (10 ampules containing vitamin A

acetate in cottonseed/peanut oil)

V0C258 U (04/04) [127-47-9] $156

1717504 Vitamin D Assay System Suitability (1.5 g) F [67-97-0] $156

1717708 Vitexin (30 mg) F0C142 [3681-93-4] $520

1719000 Warfarin (200 mg) I0B305 H-2 (08/04)

H-1 (11/01)

[81-81-2] $156

1719102 Warfarin Related Compound A (50 mg) (3-(o-

hydroxyphenyl)-5-phenyl-2-cyclohexen-1-one)

G1B111 G (01/04) [37209-23-7] $156

1720000 Xanthanoic Acid (100 mg) G-1 G (12/00) [82-07-5] $487

1720203 Xanthone (100 mg) F-1 [90-47-1] $487

1720407 Xylazine (200 mg) F1C001 F (02/05) [7361-61-7] $156

1720429 Xylazine Hydrochloride (200 mg) F [23076-35-9] $156

1720600 Xylitol (1 g) G0B037 F-3 (11/02)

F-2 (05/00)

[87-99-0] $156

1721002 Xylometazoline Hydrochloride (125 mg) I0B101 H-1 (05/03) [1218-35-5] $124

1722005 Xylose (1 g) F [58-86-6] $156

1724000 Yohimbine Hydrochloride (200 mg) F [65-19-0] $156

1724306 Zalcitabine (200 mg) F [7481-89-2] $156

1724317 Zalcitabine Related Compound A (50 mg) (2’,3’-

Didehydro-2’,3’-dideoxycytidine)

F0B234 [7481-88-1] $487

1724500 Zidovudine (400 mg) G F (09/01) [30516-87-1] $156
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1724521 Zidovudine Related Compound B (25 mg) (3’-

chloro-3’-deoxythymidine)

G0B116 F-1 (03/03)

F (06/01)

[25526-94-7] $487

1724532 Zidovudine Related Compound C (100 mg)

(thymine)

F-1 F (09/01) [65-71-4] $487

1724656 Zileuton (150 mg) F0C062 [111406-87-2] $156

1724667 Zileuton Related Compound A (50 mg) (N-(1-

Benzo[b]thien-2-ylethyl) urea)

F0B316 n/f $487

1724678 Zileuton Related Compound B (50 mg) (2-

(Benzo[b]thien-2-oyl)benzo[b]thiophene)

F0B313 n/f $487

1724689 Zileuton Related Compound C (50 mg) (1-

Benzo[b]thien-2-ylethanone)

F0B299 n/f $487

1724769 Zinc Sulfate (1 g) (AS) F0D133 56.4% (ai) 1 [7446-20-2] $156

1724805 Zolazepam Hydrochloride (500 mg) G0C023 F-1 (03/04)

F (05/02)

[33754-49-3] $156
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00200-6 5-Acetamido-3-amino-2,4,6-triiodobenzoic Acid (50 mg)

(Limit Test)

1184027 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-3-

amino-2,4,6-triiodobenzoic Acid)

1008002 alpha-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methyl-

butane

1008002 Propoxyphene Related Compound B (50 mg) (alpha-d-2-

Acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbutane)

02200-3 3-Amino-4-carboxamidopyrazole Hemisulfate (50 mg) (Limit
Test)

1013024 Allopurinol Related Compound A (50 mg) (3-Amino-4-carbox-

amidopyrazole Hemisulfate)

02250-2 4-Amino-6-chloro-1,3-benzenedisulfonamide (100 mg) (Lim-
it Test)

1057507 Benzothiadiazine Related Compound A (100 mg) (4-Amino-6-

chloro-1,3-benzenedisulfonamide)

1023403 3-Amino-6-chloro-1-methyl-4-phenylcarbostyril (25 mg) 1023403 Diazepam Related Compound B (25 mg) (3-Amino-6-chloro-

1-methyl-4-phenylcarbostyril)

02380-0 2-Amino-2’-chloro-5-nitrobenzophenone (25 mg) (Limit
Test)

1140338 Clonazepam Related Compound B (25 mg) (2-Amino-2’-

chloro-5-nitrobenzophenone)

02420-2 4-Amino-6-chloro-N-3-methyl-m-benzenedisulfonamide

(100 mg) (Limit Test)

1424018 Methyclothiazide Related Compound A (100 mg) (4-Amino-6-

chloro-N-3-methyl-m-benzenedisulfonamide)

02240-6 2-Amino-4-chlorophenol (50 mg) (Limit Test) 1130527 Chlorzoxazone Related Compound A (25 mg) ( 2-Amino-4-

chlorophenol)

02460-0 3-Amino-4-(2-chloro-phenyl)-6-nitrocarbostyril (25 mg) (Lim-
it Test)

1140327 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-

chlorophenyl)-6-nitrocarbostyril)

02490-5 2-Amino-2’,5-dichlorobenzophenone (25 mg) (Limit Test) 1370338 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-

dichlorobenzophenone)

02610-6 3-Amino-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg) (Limit
Test)

1078325 Bumetanide Related Compound A (25 mg) (3-Amino-4-

phenoxy-5-sulfamoylbenzoic Acid)

02620-8 alpha-Aminopropiophenone Hydrochloride (50 mg) (Limit
Test)

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophe-

none Hydrochloride)

06300-0 5-Benzyl-3,6-dioxo-2-piperazineacetic Acid (250 mg) (Limit
Test)

1043728 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-

dioxo-2-piperazineacetic Acid)

07350-3 2-(4-Biphenylyl)propionic Acid (100 mg) (Limit Test) 1285760 Flurbiprofen Related Compound A (100 mg) (2-(4-Bipheny-

lyl)propionic Acid)

07480-1 N,N’-Bis-(1,3-dihydroxy-2-propyl)-5-amino-2,4,6-triiodoi-

sophthalamide (50 mg) (Limit Test)
1344724 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-

dihydroxy-2-propyl)-5-amino-2,4,6-triiodoisophthalamide)

07500-4 4,4’-Bis[4-(p-chlorophenyl)-4-hydroxypiperidino]-butyrophe-

none (25 mg) (Limit Test)

1303013 Haloperidol Related Compound A (25 mg) (4,4-Bis[4-p-

chlorophenyl)-4-hydroxypiperidino]-butyrophenone

08650-5 Calcium Formyltetrahydrofolate (50 mg) (AS) (For Qualitia-

tive Use Only)

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formylte-

trahydrofolate)

11230-0 p-Chlorobenzhydrylpiperazine (25 mg) 1333058 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenzhy-

drylpiperazine)

11310-9 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxaldehyde

(25 mg) (Limit Test)
1370349 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxaldehyde)

11320-0 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxylic Acid

(25 mg) (Limit Test)
1370350 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxylic Acid)

11330-2 6-Chloro-4-(o-chloro-phenyl)-2-quinazoline Methanol

(25 mg) (Limit Test)
1370360 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazoline Methanol)

11400-0 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

(50 mg) (Limit Test)
1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-

2H-1,4-benzodiazepin-2-one)

11500-2 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

4-oxide (25 mg) (Limit Test)
1110020 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-

1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one 4-oxide)

11510-4 2-Chloro-4-N-furfuryl-amino-5-sulfamolybenzoic acid

(50 mg) (Limit Test)
1287020 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-

furfurylamino-5-sulfamoylbenzoic Acid)

11550-1 2-Chloro-3,5-dimethyl-phenol (50 mg) (Limit Test) 1122722 Chloroxylenol Related Compound A (50 mg) (2-Chloro-3,5-

dimethyl-phenol)

11650-4 (o-Chlorophenyl)diphenyl-methanol (25 mg) (Limit Test) 1141024 Clotrimazole Related Compound A (25 mg) ((o-Chlorophe-

nyl)diphenyl-methanol )

11670-8 4-(4-Chlorophenyl)-2-pyrrolidinone (75 mg) (Limit Test) 1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-

2-pyrrolidinone)
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11900-3 4-Chloro-5-sulfamoylanthranilic Acid (100 mg) (Limit Test) 1287030 Furosemide Related Compound B (100 mg) (4-Chloro-5-

sulfamoylanthranilic Acid)

1119309 4’-Chloro-3’-sulfamoyl-2-benzophenone Carboxylic Acid

(100 mg)

1119309 Chlorthalidone Related Compound A (25 mg) (4’-Chloro-3’-

sulfamoyl-2-benzophenone Carboxylic Acid)

1153001 Cyclizine (1 g) DISCONTINUED N/A DISCONTINUED, Last Lot/Valid Use Date: F (04/04)

15870-8 Cyclosporine U (25 mg) DISCONTINUED 1158650 Cyclosporine Resolution Mixture (25 mg) (Replaces Cat. No.

15870-8 Cyclosporine U (25 mg))

21000-3 alpha-d-4-Dimethylamino-1,2-diphenyl-3-methyl-2-butanol

Hydrochloride (125 mg) (Limit Test)
1575206 Propoxyphene Related Compound A (50 mg) (alpha-d-4-

Dimethylamino-1,2-diphenyl-3-methyl-2-butanol Hydrochlor-

ide)

1268820 Etoposide Related Compound A (25 mg) (4’-Demethylepi-

podophyllotoxin 9-[4,6-O-(R)-ethylidene-alpha-D-glucopyra-

noside) DISCONTINUED

1268852 Etoposide Resolution Mixture (30 mg)

1269006 Evans Blue (200 mg) N/A DISCONTINUED, Last Lot/Valid Use Date: G (04/04)

1277208 Fluoride Dentifrice: Sodium Fluoride-Calcium Pyrophosphate

(high beta-phase) (180 g) DISCONTINUED
N/A DISCONTINUED, Last Lot/Valid Use Date: F (01/04)

32720-4 3-Hydroxy-1-methylquinuclidinium Bromide (250 mg) (Limit
Test)

1135021 Clidinium Bromide Related Compound A (250 mg) (3-Hydro-

xy-1-methylquinuclindinium Bromide)

1329505 9-Hydroxypropantheline Bromide (50 mg) 1329505 Propantheline Bromide Related Compound A (50 mg) (9-

Hydroxypropantheline bromide)

1330005 Hydroxypropyl Methylcellulose (250 mg) 1330005 Hypromellose (250 mg) (Hydroxypropyl Methylcellulose)

33010-7 Hydroxypropyl Methylcellulose Phthalate (100 mg) 1335304 Hypromellose Phthalate (100 mg)

1362001 Levo-alpha-acetylmethadol Hydrochloride CII (25 mg) (AS)

DISCONTINUED
N/A DISCONTINUED, Last Lot/Valid Use Date: F-1 (08/03)

Melting Point Standard - Acetanilide (500 mg; approximately

114 degrees)

1004001 Acetanilide Melting Point Standard (500 mg) (Approximately

114 degrees)

Melting Point Standard - Caffeine (1 g; approximately

236 degrees)

1086006 Caffeine Melting Point Standard (1 g) (Approximately 236 de-

grees)

Melting Point Standard - Phenacetin (500 mg; approximately

135 degrees)

1514008 Phenacetin Melting Point Standard (500 mg) (Approximately

135 degrees)

Melting Point Standard - Sulfanilamide (1 g; approximately

165 degrees)

1633007 Sulfanilamide Melting Point Standard (500 mg) (Approxi-

mately 165 degrees)

Melting Point Standard - Sulfapyridine (2 g; approximately

191 degrees)

1635002 Sulfapyridine Melting Point Standard (1 g) (Approximately

191 degrees)

Melting Point Standard - Vanillin (1 g; approximately

82 degrees)

1711009 Vanillin Melting Point Standard (1 g) (Approximately 82 de-

grees)

1420006 3-Methoxytyrosine (50 mg) 1420006 Levodopa Related Compound B (50 mg) (3-Methoxytyrosine)

42420-0 2-Methylamino-5-chlorobenzophenone (25 mg) (Limit Test) 1185020 Diazepam Related Compound A (25 mg) (2-Methylamino-5-

chlorobenzophenone)

42430-2 3-O-Methylcarbidopa (50 mg) 1095517 Carbidopa Related Compound A (50 mg) (3-O-Methylcarbi-

dopa)

1434000 Methylphenidate Hydrochloride Erythro Isomer CII (25 mg)

DISCONTINUED; please order 1434011

1434011 Methylphenidate Hydrochloride Erythro Isomer Solution CII
(0.5 mL)

1445222 Mitoxantrone Related Compound A Hydrochloride (30 mg)

(8-amino-1,4-dihydroxy-5[[2-[(2-hydroxyethyl)amino]ethyl]a-

mino]-9,10-anthracenedione Hydrochloride) DISCONTIN-
UED; Please order 1445211

1445211 Mitoxantrone System Suitability Mixture (0.3 mg)

46600-7 5-Nitro-2-furfuraldazine (500mg) 1466007 Nitrofurazone Related Compound A (500mg) (5-Nitro-2-

furfuraldazine)

46660-8 3-Nitro-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg) (Limit
Test)

1078336 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phe-

noxy-5-sulfamoylbenzoic Acid)

1477900 Octyl Methoxycinnamate (500 mg) 1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate)

49400-2 Pancreatin (2 g) 1 4 9 4 0 5 7

a n d / o r

1494079

Pancreatin Amylase and Protease (2 g) and/or Pancreatin

Lipase (2 g)
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1527000 Phenprocoumon (200 mg) DISCONTINUED N/A DISCONTINUED, Last Lot/Valid Use Date: F-1 (02/04)

53180-1 Phenylcyclohexylglycolic Acid (100 mg) (Limit Test) 1485114 Oxybutynin Related Compound A (100 mg) (Phenylcyclohex-

ylglycolic Acid)

53350-1 alpha-Phenyl-2-piperidineacetic Acid Hydrochloride (50 mg)

(Limit Test)
1434022 Methylphenidate Related Compound A (50 mg) (alpha-

Phenyl-2-piperidineacetic Acid Hydrochloride)

54500-1 Plastic, Negative Control 1546707 Polyethylene, High Density (3 strips)

61500-5 Sodium Taurocholate (20 g) 1071304 Bile Salts (10 g) (Sodium Taurocholate)

68800-9 3-(3,4,6-Trihydroxyphenyl)-alanine (50 mg) (Limit Test) 1361010 Levodopa Related Compound A (50 mg) (3-(3,4,6-Trihydrox-

yphenyl)-alanine)

Vitamin B1 Hydrochloride 1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride)

Vitamin B2 1603006 Riboflavin (500 mg) (Vitamin B2)

Vitamin B3 1462006 Niacinamide (500 mg) (Vitamin B3)

Vitamin B5 1087009 Calcium Pantothenate (200 mg) (Vitamin B5)

Vitamin B6 1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6)

Vitamin B12 1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg

of mixture) (Vitamin B12)

Vitamim Bc 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)

Vitamin C 1043003 Ascorbic Acid (1 g) (Vitamin C)

Vitamin D2 1239005 Ergocalciferol (150 mg; 30 mg/ampule; 5 ampules) (Vitamin

D2)

Vitamin D3 1131009 Cholecalciferol (30 mg/ampul; 5 ampuls) (Vitamin D3)

Vitamin E Alcohol 1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol)

Vitamin E Acetate 1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate)

Vitamin E Acid Succinate 1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E

Succinate)

Vitamin K1 1538006 Phytonadione (500 mg) (Vitamin K1)

Vitamin K3 1381006 Menadione (200 mg) (Vitamin K3)

Vitamin M 1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)
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Catalog

Number

Description Current Lot Price

1005706 Glacial Acetic Acid (1.5 mL/ampule; 3 ampules) (AS) F0D002 $156

1042000 Aprobarbital CIII (200 mg) (AS) F-1 $207

1059003 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 $207

1076341 Boric Acid (1 g) (AS) F0D036 $200

1082708 Butylated Hydroxytoluene (500 mg) (AS) F0D122 $156

1086334 Calcium Acetate (1 g) (AS) F0D156 $156

1086403 Calcium Carbonate (1 g ) (AS) F0D099 $156

1086436 Calcium Chloride (1 g) (AS) F0D153 $156

1086855 Calcium Hydroxide (1 g) (AS) F0D168 $156

1089004 Cannabidiol CI (25 mg) (AS) F-2 $207

1090003 Cannabinol CI (25 mg) (AS) $207

1133503 Cholic Acid (2 g) (AS) F3B159 $156

1183002 Diacetylmorphine Hydrochloride CI (25 mg) (AS) (Heroin Hydrochloride) J $207

1210105 N-(3-Dimethylamino-propyl)-2-aza-8,8-diethyl-8-germaspiro [4:5]decane-1,3-dione (AS) F $156

1251000 Estradiol Benzoate (250 mg) (AS) G-1 $156

1302305 Halazepam CIV (200 mg) (AS) F1C224 $207

1356950 Lauroyl Polyoxylglycerides (500 mg) (AS) F0D020 $156

1371002 Lysergic Acid Diethylamide Tartrate CI (10 mg) (AS) (LSD) I $207

1374260 Magnesium Hydroxide (1 g) (AS) F0D158 $156

1375127 Manganese Chloride (1 g) (AS) F0D150 $156

1375149 Manganese Sulfate (1 g) (AS) F0D151 $156

1410002 Methicillin Sodium (500 mg) (AS) J0C333 $156

1424506 Methylcellulose (1 g) (AS) G0B222 $156

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride CI (25 mg) (AS) (STP) F $207

1429000 Methylenedioxy-3,4-amphetamine Hydrochloride CI (25 mg) (AS) (MDA) F-1 $207

1447002 Morphine Monohydrate CII (50 mg) (AS) G $207

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 $207

1547925 Polysorbate 20 (2 g) (AS) F0D130 $156

1547947 Polysorbate 60 (2 g) (AS) F0D131 $156

1547969 Polysorbate 80 (2 g) (AS) F0D132 $156

1548101 Potassium Benzoate (1 g) (AS) F0D161 $156

1548134 Potassium Bicarbonate (1 g) (AS) F0D074 $156

1548167 Potassium Carbonate (1 g) (AS) F0D075 $156

1548190 Potassium Chloride (1 g) (AS) F0D127 $156

1548280 Potassium Iodide (1 g) (AS) F0D078 $156

1572208 Propionic Acid (1.5 mL/ampule; 3 ampules) (AS) F0D029 $156

1613407 Sodium Acetate (1 g) (AS) F0D083 $156

1613757 Sodium Carbonate Anhydrous (1 g) (AS) F0D100 $156

1614396 Sodium Metabisulfite (1 g) (AS) F0D111 $156

1614454 Sodium Nitrite (1 g) (AS) F0D117 $156

1614807 Sodium Sulfate Anhydrous (1 g) (AS) F0D112 $156

1667585 Titanium Dioxide (1 g) (AS) F0D079 $156

1724769 Zinc Sulfate (1 g) (AS) F0D133 $156
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AMINO ACIDS
1012509 L-Alanine (200 mg) F-2 $156

1021000 Aminocaproic Acid (200 mg) F-4 $156

1042500 L-Arginine (200 mg) G-1 $156

1042601 Arginine Hydrochloride (125 mg) G0B060 $124

1161509 L-Cysteine Hydrochloride (200 mg) H $156

1294976 Glutamic Acid (200 mg) F0C069 $156

1294808 Glutamine (100 mg) F0B244 $156

1295800 Glycine (200 mg) F-3 $156

1308505 L-Histidine (200 mg) G0A018 $156

1349502 L-Isoleucine (200 mg) F-2 $156

1357001 L-Leucine (200 mg) H0B237 $156

1359903 Levocarnitine (400 mg) G0B197 $156

1359925 Levocarnitine Related Compound A (100 mg) (3-carboxy-N,N,N-trimethyl-2-propen-1-aminium chloride) F-1 $208

1371501 L-Lysine Acetate (200 mg) F1C027 $156

1372005 L-Lysine Hydrochloride (200 mg) H $156

1411504 L-Methionine (200 mg) G $156

1530503 L-Phenylalanine (200 mg) H $156

1568506 L-Proline (200 mg) F-2 $156

1612506 L-Serine (200 mg) G $156

1667202 L-Threonine (200 mg) G $156

1700501 L-Tryptophan (200 mg) G-1 $156

1705006 L-Tyrosine (500 mg) K0C141 $156

1708503 L-Valine (200 mg) F-2 $156

BOTANICALS
BLACK COHOSH

1076206 Powdered Black Cohosh Extract (1.5 g) F0D086 $520

CAPSAICIN/CAPSICUM

1091108 Capsaicin (100 mg) G-1 $156

1200600 Dihydrocapsaicin (25 mg) G0C071 $156

CHAMOMILE

1040708 Apigenin-7-Glucoside (30 mg) F $487

CHASTE TREE

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 $520

CRANBERRY LIQUID

1134368 Citric Acid (200 mg) F1B092 $156

1181302 Dextrose (500 mg) J-1 $124

1286504 Fructose (125 mg) I-2 $124

1374601 Malic Acid (200 mg) G0B158 $156

1594506 Quinic Acid (200 mg) F $156

1617000 Sorbitol (125 mg) H1B139 $124

1623637 Sucrose (100 mg) H1C223 $156

ELEUTHERO

1234704 Powdered Eleuthero Extract (1.5 g) F0C291 $520

ECHINACEA

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1231728 Powdered Echinacea Purpurea Extract (1 g) F0D018 $520

1231706 Powdered Echinacea Angustifolia Extract (1 g) F0D019 $520

1305507 2E, 4E-Hexadienoic Acid Isobutylamide (25 mg) F0C353 $540

Sept.–Oct. 200462 Official USP Reference Standards Catalog

*See Page 9 for Change Code Interpretation http://store.usp.org Note: Where the Current Lot is blank the item is not in distribution

Dietary Supplement Reference Standards Available from USP



Cat.
No. Description

Curr.
Lot Price

FEVERFEW

1500400 Parthenolide (25 mg) F $156

1606503 Rutin (100 mg) F $156

GARLIC

1012145 Agigenin (25 mg) F $156

1012950 Alliin (25 mg) F $1,525

1115556 beta-Chlorogenin (20 mg) F $156

1294848 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F $675

1411504 L-Methionine (200 mg) G $156

GARLIC FLUID EXTRACT

1013057 S-Allyl-L-Cysteine (25 mg) F $487

GINGER

1091108 Capsaicin (100 mg) G-1 $156

1291504 Powdered Ginger (500 mg) F $156

GINKGO

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1592409 Quercetin (500 mg) F0B015 $156

1606503 Rutin (100 mg) F $156

AMERICAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

ASIAN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $520

HAWTHORN LEAF WITH FLOWER

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1335202 Hyperoside (50 mg) F $855

1592409 Quercetin (500 mg) F0B015 $156

1606503 Rutin (100 mg) F $156

1717708 Vitexin (30 mg) F0C142 $520

KAVA

1355709 Powdered Kava Extract (1 g) F0C161 $260

KAWAIN

1355753 Kawain (200 mg) F0C160 $208

LICORICE

1295888 Glycyrrhizic Acid (25 mg) F0C006 $487

MILK THISTLE

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 $260

1612630 Silybin (50 mg) F $156

1612641 Silydianin (20 mg) F $156

RED CLOVER

1286060 Formononetin (50 mg) F0C196 $520

1599500 Powdered Red Clover Extract (500 mg) F0C188 $260

SAW PALMETTO

1424233 Methyl Caprate (300 mg) F $156

1424244 Methyl Caproate (300 mg) F $156

1424255 Methyl Caprylate (300 mg) F $156

1430305 Methyl Laurate (500 mg) G0C356 $156

1430327 Methyl Linoleate (5 x 50 mg) F $156

1430349 Methyl Linolenate (5 x 50 mg) F $156

1431501 Methyl Myristate (300 mg) G0C357 $156
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1431556 Methyl Oleate (500 mg) G0C148 $156

1431603 Methyl Palmitate (300 mg) F $156

1431625 Methyl Palmitoleate (300 mg) F $156

1437508 Methyl Stearate (300 mg) F $156

ST. JOHN S WORT

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1335202 Hyperoside (50 mg) F $855

1485001 Oxybenzone (150 mg) H0B263 $156

1606503 Rutin (100 mg) F $156

VALERIAN

1707908 Valerenic Acid (15 mg) H0D126 $696

MISCELLANEOUS DIETARY SUPPLEMENTS
1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 $156

1133638 Chromium Picolinate (100 mg) F $156

1150353 Creatinine (100 mg) F $156

1294207 Glucosamine Hydrochloride (200 mg) F0C363 $156

1611955 Selenomethionine (100 mg) F0B006 $156

VITAMINS-MINERALS
1043003 Ascorbic Acid (1 g) (Vitamin C) Q0B012 $156

1071508 Biotin (200 mg) H1B019 $156

1086356 Calcium Ascorbate (200 mg) F-1 $156

1087009 Calcium Pantothenate (200 mg) (Vitamin B5) O0C331 $156

1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 $159

1131803 Delta-4,6-cholestadienol (30 mg) F $156

1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg of mixture) (Vitamin B12) N $156

1179504 Dexpanthenol (500 mg) J0C293 $160

1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 $168

1241007 Ergosterol (50 mg) H $156

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P $156

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formyltetrahydrofolate) I0B176 $156

1381006 Menadione (200 mg) (Vitamin K3) H-3 $156

1461003 Niacin (200 mg) H2C121 $156

1462006 Niacinamide (500 mg) (Vitamin B3) M-1 $156

1494501 Panthenol, Racemic (200 mg) G $156

1494807 Pantolactone (500 mg) F $487

1538006 Phytonadione (500 mg) (Vitamin K1) N0B303 $156

1550001 Potassium Gluconate (200 mg) H0C064 $156

1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P $156

1603006 Riboflavin (500 mg) (Vitamin B2) N0C021 $156

1613509 Sodium Ascorbate (200 mg) G2C067 $156

1614002 Sodium Fluoride (1 g) H-1 $156

1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O $156

1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M $156

1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K $156

1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E Succinate) $156

1716002 Vitamin A (10 ampules containing vitamin A acetate in cottonseed/peanut oil) V0C258 $156

1717504 Vitamin D Assay System Suitability (1.5 g) F $156
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1012906 Alfentanil Hydrochloride CII (500 mg) F0B016 $207

1014005 Alphaprodine Hydrochloride CII (250 mg) F $207

1015008 Alprazolam CIV (200 mg) H1C133 $207

1030001 Amobarbital CII (200 mg) F-2 $207

1036008 Anileridine Hydrochloride CII (250 mg) F $207

1042000 Aprobarbital CIII (200 mg) (AS) F-1 $207

1059003 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 $207

1078700 Buprenorphine Hydrochloride CIII (50 mg) F-1 $207

1079000 Butabarbital CIII (200 mg) H0C007 $207

1081002 Butalbital CIII (200 mg) H0C054 $207

1082504 Butorphanol Tartrate CIV (500 mg) J $207

1089004 Cannabidiol CI (25 mg) (AS) F-2 $207

1090003 Cannabinol CI (25 mg) (AS) $207

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophenone Hydrochloride) I $560

1109000 Chlordiazepoxide CIV (200 mg) I0B063 $207

1110009 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 $207

1140305 Clonazepam CIV (200 mg) G1B175 $207

1140509 Clorazepate Dipotassium CIV (125 mg) G0B027 $207

1143008 Cocaine Hydrochloride CII (250 mg) I0B074 $207

1143802 Codeine N-Oxide CI (50 mg) G0A034 $207

1144000 Codeine Phosphate CII (100 mg) J0C200 $207

1145003 Codeine Sulfate CII (250 mg) H-2 $207

1180004 Dextroamphetamine Sulfate CII (500 mg) I0C311 $216

1183002 Diacetylmorphine Hydrochloride (Heroin Hydrochloride) CI (25 mg) (AS) J $207

1185008 Diazepam CIV (100 mg) I $207

1187207 Dichloralphenazone CIV (200 mg) F0B010 $207

1194009 Diethylpropion Hydrochloride CIV (200 mg) H $207

1200804 Dihydrocodeine Bitartrate CII (200 mg) H $207

1219008 Diphenoxylate Hydrochloride CII (200 mg) I $207

1258305 Ethchlorvynol CIV (0.7 ml) F0B011 $207

1270005 Fentanyl Citrate CII (100 mg) K0C264 $207

1280009 Fluoxymesterone CIII (200 mg) G-2 $207

1285002 Flurazepam Hydrochloride CIV (200 mg) J0C365 $207

1295006 Glutethimide CII (500 mg) F $207

1302305 Halazepam CIV (200 mg) (AS) F1C224 $207

1307003 Hexobarbital CIII (500 mg) F $207

1315001 Hydrocodone Bitartrate CII (250 mg) K0C217 $207

1315012 Hydrocodone Bitartrate Related Compound A CII (70 mg) (Morphinan-6-one, 4-hydroxy-3-methoxy-17-methyl) F0C214 $513

1323000 Hydromorphone Hydrochloride CII (50 mg) J0C372 $207

1356009 Ketamine Hydrochloride CIII (250 mg) G-2 $207

1359506 Levmetamfetamine CII (75 mg) F $207

1364007 Levorphanol Tartrate CII (500 mg) H $207

1370305 Lorazepam CIV (200 mg) I0C048 $207

1371002 Lysergic Acid Diethylamide Tartrate (LSD) CI (10 mg) (AS) I $207

1375309 Mazindol CIV (350 mg) H $207

1383001 Meperidine Hydrochloride CII (200 mg) I $207

1386000 Mephobarbital CIV (250 mg) G $207

1389008 Meprobamate CIV (200 mg) G-1 $207

1398009 Methadone Hydrochloride CII (200 mg) I0B163 $207
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1399001 Methamphetamine Hydrochloride CII (125 mg) I $207

1404000 Methaqualone CI (500 mg) F-1 $207

1405002 Metharbital CIII (200 mg) F-2 $207

1413000 Methohexital CIV (500 mg) F-2 $207

1425000 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride (STP) CI (25 mg) (AS) F $207

1429000 Methylenedioxy-3,4-amphetamine Hydrochloride (MDA) CI (25 mg) (AS) F-1 $207

1433008 Methylphenidate Hydrochloride CII (125 mg) I1C241 $165

1434011 Methylphenidate Hydrochloride Erythro Isomer Solution CII (0.5 mL) F0C368 $560

1438001 Methyltestosterone CIII (200 mg) J $207

1447002 Morphine Monohydrate CII (50 mg) (AS) G $207

1448005 Morphine Sulfate CII (500 mg) M0D016 $332

1452002 Nalorphine Hydrochloride CIII (250 mg) I $207

1453526 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-noroxymorphone hydrochloride) F $207

1454008 Nandrolone CIII (50 mg) F4D144 $560

1455000 Nandrolone Decanoate CIII (250 mg) I $207

1456003 Nandrolone Phenpropionate CIII (250 mg) H $207

1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one) H1B035 $560

1473002 Noroxymorphone Hydrochloride CII (50 mg) H1C177 $560

1482003 Oxandrolone CIII (50 mg) G0B220 $207

1483006 Oxazepam CIV (200 mg) G-1 $207

1485191 Oxycodone CII (200 mg) I0B046 $207

1487007 Oxymetholone CIII (200 mg) G1B247 $207

1488000 Oxymorphone CII (500 mg) H0B214 $207

1505007 Pentazocine CIV (500 mg) I0C418 $207

1507002 Pentobarbital CII (200 mg) H3C144 $207

1516003 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 $207

1516502 Phendimetrazine Tartrate CIII (350 mg) G $207

1523009 Phenmetrazine Hydrochloride CII (200 mg) F-2 $207

1524001 Phenobarbital CIV (200 mg) J $207

1528501 Phentermine Hydrochloride CIV (200 mg) H0B309 $207

1554501 Prazepam CIV (500 mg) G0C066 $207

1574000 Propoxyphene Hydrochloride CII (1 g) L0C285 $207

1575002 Propoxyphene Napsylate CII (1 g) H1C323 $207

1592205 Quazepam CIV (200 mg) F $207

1611004 Secobarbital CII (200 mg) H $207

1620005 Stanozolol CIII (200 mg) F-3 $207

1623648 Sufentanil Citrate CII (25 mg) H0B208 $207

1643000 Talbutal CIII (250 mg) F $207

1643408 Temazepam CIV (200 mg) H0C205 $207

1645006 Testolactone CIII (125 mg) F-1 $165

1646009 Testosterone CIII (125 mg) I1B253 $165

1647001 Testosterone Cypionate CIII (200 mg) H0D162 $207

1648004 Testosterone Enanthate CIII (200 mg) J $207

1649007 Testosterone Propionate CIII (200 mg) L1C005 $207

1656308 Thiamylal CIII (200 mg) F $207

1661002 Thiopental CIII (250 mg) I $207

1680506 Triazolam CIV (200 mg) H0B041 $207
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AUTHORIZED USP DISTRIBUTORS

For the convenience of our customers outside the United States, USP has authorized distribution by the organizations or companies listed
below. Customers who order through these distributors should obtain information on ordering, pricing, and shipping directly from the
distributors. USP products distributed are listed in italics below each listing.

ASIA

INDIA

LGC Promochem India Private Ltd.
P.O. Box 8061
No. 142, 3rd Floor, 5th Cross
Rajamahal Villas Extension
Bangalore 560 080
INDIA
Tel: (91) (0) 802 361 1256
Fax: (91) (0) 802 361 3859
E-mail: in@promochem.com
Reference Standards; USP–NF Asian
Edition (Print); Pharmacopeial Forum
(Print and Electronic), USP
Dictionary, Chromatographic
Reagents

LGC Promochem India Private
Limited
No. 408, B Wing, Galleria,
Hiranandani Gardens, Powai
Mumbai 400 076
INDIA
Tel: (91) 022-25700244, 25706044
Fax: (91) 022-25703741
E-mail: promochm@vsnl.com
Reference Standards; USP–NF Asian
Edition (Print); Pharmacopeial Forum
(Print and Electronic), USP
Dictionary, Chromatographic
Reagents

LGC Promochem India Private
Limited
No. 7-1-213/B, 1st Floor, Opp.
Govt Hospital, Ameerpet,
Hyderabad 500 016
INDIA
Tel: (91) 040-23736378
Fax: (91) 040-23736379
E-mail: promochem@vsnl.net
Reference Standards; USP–NF Asian
Edition (Print); Pharmacopeial Forum
(Print and Electronic), USP
Dictionary, Chromatographic
Reagents

JAPAN

Maruzen International Co.
3-10 Nihombashi
2-Chome
Chuo-ku,Tokyo l03
JAPAN
Tel: (91) 3-3275-8591
Fax: (91) 3-3278-1937
USP–NF (Print and Electronic);
Pharmacopeial Forum; USP
Dictionary

Society of Japanese Pharmacopeia
USP Ref Stds Order Department
2-12-15 Shibuya
Shibuya-ku
Tokyo 150-0002
JAPAN
Tel: (81) 3-3400-7458
Fax: (81) 3-3400-3158
Reference Standards

KOREA

Daejung Chemicals & Metals Co.,
Ltd.
1235-8 Jeongwang-dong,
Shiheung-city
Gyeonggi-do
KOREA
Tel: (82)-31-488-8822
Fax: (82)-31-488-8966
Reference Standards

EXPORTER TO KOREA

C&S Specialties, Inc.
121 Piermont Road
Norwood, NJ 07648
USA
Tel: 201-750-7740
Fax: 201-750-7742
Reference Standards

AUSTRALIA/
NEW ZEALAND

Biolab (Australia) Ltd.
2 Clayton Road
Clayton, VIC 3168
AUSTRALIA
Tel: (61) 300735297
Fax: (61) 800067639
E-mail:
analytical@aus.biolabgroup.com
Web: www.biolabgroup.com
Reference Standards

Biolab (NZ) Limited
244 Bush Rd
Albany, Auckland
NEW ZEALAND
Tel: (64) 800 248 222
Fax: (64) 800 329 246
E-mail: analytical@nz.biolabgroup.com
Web: www.biolabgroup.com
Reference Standards

EUROPE

ENGLAND

LGC Promochem
Queens Road
Teddington
Middlesex
TW11 0LY
UNITED KINGDOM
Tel: +44 (0)20 8943 8480
Fax: +44 (0)20 8943 7554
E-mail: uksales@lgcpromochem.com
Reference Standards; USP–NF (Print
and Electronic); Pharmacopeial
Forum (Print and Electronic); USP
Dictionary; Chromatographic
Reagents

Royal Pharmaceutical Society of
Great Britain
Medicines Testing Laboratory
36 York Place
Edinburgh EH1 3HU
UNITED KINGDOM
Tel: (44) 131-557-1284
Fax: (44) 131-556-0723
Reference Standards

SOTAX Ltd.
13 Station Road
GB-London N3 2SB
UNITED KINGDOM
Tel: (+44) 020-8349 6947
Fax: (+44) 020-8349 6948
www.sotax.com
E-mail: sales@sotax.ch
Dissolution Calibrator Products

The Stationery Office (TSO)
51 Nine Elms Lane
London SW8 5DR
UNITED KINGDOM
Tel: (44) 171-873-8236
Fax: (44) 171-873-8203
USP–NF (Print and Electronic);
Pharmacopeial Forum; USP
Dictionary; Chromatographic
Reagents

FRANCE

BEDI - Bureau d’etudes et de
documentation industrielle
8, place de la République
75011 Paris
FRANCE
Tel: (33) 1-47-00-62-63
Fax: (33) 1-47-00-04-69
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

LGC Promochem S.A.R.L.
6 rue Kastler - BP83076
67123 Molsheim
FRANCE
Tel: (33) 3-88-04-82-82
Fax: (33) 3-88-04-82-90
E-mail: fr@lgcpromochem.com
Reference Standards; USP–NF (Print
and Electronic); Pharmacopeial
Forum (Print and Electronic); USP
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AC (AFM)
Adolfo Prieto 1649-601
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This is an update based on the proposals published in this issue of PF.
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Chromatographic Reagents Used in USP−NF and 
 Pharmacopeial Forum 

September–October 2004 
  

  

 
 ACYCLOVIR  

   DSD Mgh #890 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(5)  L1  MicroBondapak C18  Assay and Limit of . . . .  Assay and limit of guanine. 25 cm x 4.6 mm, 10 
µm, manufacturer Waters Corp. 

  BUPIVACAINE HYDROCHLORIDE   DSD Mgh #10490 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(5)  S3  Porapak Q  Residual solvents  2 m x 4 mm. Manufacturer Waters Corp. 

  DALTEPARIN SODIUM  DSD Mgh #21930 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(5)  L##  Dowex 1X8  Molar ratio of sulfate to 
carboxylate 

 
1.5 cm x 2.5 cm 200-400 mesh. Fluka P/N 44462 

30(5)  L##  Dowex 50W2  Molar ratio of sulfate to 
carboxylate 

 
1.5 cm x 7.5 cm 100-200 mesh. Fluka Cat 

#44339 

  ETIDRONATE DISODIUM  DSD Mgh #32350 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(5)  L23  IC-Pak Anion  Assay  
15 cm x 4.6 mm, manufacturer Waters Corp. 

30(5)  L46  Ion Pac AS11  Phosphite  
25 cm x 4.6 mm, manufacturer Dionex. 

   FINASTERIDE TABLETS  DSD Mgh #33182 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(5)  L11  Zorbax SB Phenyl  Dissolution  
15 cm x 4.6 mm, 5 µm, manufacturer Agilent 

Technologies. 

   INSULIN  DSD Mgh #40520 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(5)  L20  Zorbax GF250   Limit of . . . . . . . . .  
Limit of high molecular weight proteins, 25 cm x 

9.4 mm. Manufacturer Agilent technologies. 

  MODAFINIL  DSD Mgh #54521 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(5)  L1  Inertsil ODS-2  Assay and Related 
Compounds 

 4.6 mm x 25 cm, 5 :m, 
15 cm x 4.6 mm, 5 µm, manufacturer GL 

Science. 

  MODAFINIL TABLETS  DSD Mgh #54523 

30(5)  L1  Inertsil ODS-2  Assay and Related 
Compounds 

 
15 cm x 4.6 mm, 5 µm, manufacturer GL 

Science. 

  PRILOCAINE  DSD Mgh #68980 

30(5)  L1  Symmetry C-18  Related compounds  
15 cm x 4.6 mm, 5 µm, manufacturer Waters 

Corp. 

30(5)  L1  Symmetry C-18  Limit of . . . . . . . . .  
Limit of prilocaine related compound A. 15 cm x 
4.6 mm, 5 µm, manufacturer Waters Corp.  
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  TAGATOSE  DSD Mgh #937 

30(5)  L19  Aminex HPX-87C  Assay  
30 cm x 7.8 mm, 9 µm, manufacturer BIO RAD 

Laboratories. 
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STANDARDS DEVELOPMENT

This section presents an overview of the public review and comment process, conducted through Pharmacopeial Forum

(PF), for the development of official pharmaceutical standards.

S
tandards

D
evelopm

ent



USP publishes Pharmacopeial Forum (PF) bimonthly as the working vehicle of the USP Council of Experts. PF provides

interested parties an opportunity to review and comment as the Council of Experts develops or revises standards for the

United States Pharmacopeia and the National Formulary (USP–NF).

PF includes the following:

1. Potential revisions—entirely new standards, revision ideas, and drafts not yet targeted for official adoption (Pharmaco-

peial Previews)

2. Proposed revisions—new or revised standards targeted for official adoption (In-Process Revision)

3. Adopted revisions—new or revised standards that become official and binding before the publication of the next USP–

NF or Supplement (Interim Revision Announcement)

USP welcomes comments and data on potential, proposed, or official standards.* Comments, along with USP’s responses,

will be published either in PF Briefings, the Commentary section of PF, the Commentary section of Supplements toUSP–NF,

or the Commentary section of USP–NF.

* If you are not immediately able to submit comments but you intend to do
so, please notify USP by using the Intent to Comment form provided before
the section Chromatographic Reagents Used in USP–NF and PF.
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The chart below shows the public review and comment process and its relationship to standards development.

Questions on the process should be addressed to John W. Gasper, M.A., J.D., Director, Office of the Executive Secretariat,

U.S. Pharmacopeia, 12601 Twinbrook Parkway, Rockville, MD 20852 (e-mail: jg@usp.org).
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HOW TO USE PF
This section provides descriptions of the various parts of PF. It also includes Committee Designations and the Staff Directory.

H
ow

to
U
se

P
F



The contents of the different sections of PF are briefly described below. Readers will get an idea of how each section is

relevant to their job functions. They may contact USP scientific staff liaisons or staff members of the Executive Secretariat

(listed in the Staff Directory) if they have any questions. A more detailed description of each section is provided at the begin-

ning of that section. A general description of the types and amount of information expected in a Request for Revision is

available on the USP website (www.usp.org/standards/revisionguideline/).

Proposed and Adopted Revisions

Section Content How Readers Can Respond

Pharmacopeial
Previews
Early ideas for revisions

�BRIEFING: Scientific rationale for potential inclusion or change.
May include other information useful to the analyst such as the
brand name of the column used in developing the proposed proce-
dure and the USP scientific staff liaison who handled the issue.
�Potential revisions not yet targeted for official adoption that re-
quire a longer public review and comment process because of is-
sues such as:

— the controversial nature of an item;
— the application of new technologies that require further

study; and
— articles produced by multiple sources.

Review drafts and provide comments
to the appropriate staff liaison cited in
the Briefing preceding each Preview.

In-Process Revision
Revisions targeted for
adoption

�BRIEFING: Scientific rationale for proposed changes. May include
other information useful to the analyst such as the brand name of
the column used in developing the proposed procedure and the
USP scientific staff liaison who handled the issue.
�New and revised standards that have been approved for publica-
tion by the appropriate USP Committee when it is considering
whether to advance standards to official status (see Standards De-
velopment). New or revised text is marked with symbols (&

&
or

.
. or

~

~
) to specify the tentative earliest date on which the revision

would be officially adopted.

Review material and send comments
promptly to USP staff liaison (see the
Staff Directory). Guidelines on how to
comment are found at the end of the Po-
licies and Announcements section.

Harmonization
Items the Pharmacopeial
Discussion Group (PDG)
is trying to harmonize in-
ternationally

�BRIEFING: Scientific rationale for the potential inclusion or
change or for the proposed change. The designated stage of harmo-
nization. The stage determines whether an item appears under
Pharmacopeial Previews or under In-Process Revision, both sep-
arate sections of Harmonization.
�For In-Process Revision, new or revised text is marked with sym-
bols (&

&
) to specify the tentative, earliest date on which the revi-

sion would be officially adopted.

Review material and provide com-
ments to the appropriate staff liaison ci-
ted in the Briefing preceding each
Preview or In-Process Revision.

Interim Revision
Announcement
Adopted standards

Standards that have been adopted and will become officially bind-
ing on the specified date. Effective date is specified in the section’s
introductory page or within parentheses following a particular
item. New or revised text is set off by the symbols .

..

Review to see if affected by any of the
changes. Note effective date when stan-
dards become official and ensure com-
pliance.
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Other Sections

Committee Designations

Names of the committees (composed of volunteer scientific experts) that USP staff work with on the development of stan-

dards.

Staff Directory

Names of all USP scientific staff liaisons with contact information.

Policies and Announcements
� General scientific and policy issues affecting USP–NF standards and processes
� Update on standards-related issues being considered by USP
� Summaries of meetings of the Council of Experts
� Guidelines on how to comment
� Publication and comment schedules

Stimuli to the Revision Process
� Articles on standards development issues authored by the USP Council of Experts, USP staff, or other interested parties
� Discussions of issues on which USP desires public input prior to further development

Nomenclature
� Latest adopted United States Adopted Names (USAN) and International Nonproprietary Names (INN) for drugs
� Revisions to existing names as a supplement to the USP Dictionary of USAN and International Drug Names
� Suggested, proposed, and recommended USAN and INN
� Information on how nonproprietary drug names are devised
� Articles relevant to compendial nomenclature issues

Index

Cumulative directory for the content of all issues of PF beginning with PF 30(1).

Reference Standards Catalog

List of official USP Reference Standards specified in USP–NF, along with availability and ordering information.

Chromatographic Reagents Used in USP–NF and Pharmacopeial Forum

Update of chromatographic reagents based on the proposals published in this issue of PF.
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EXPERT COMMITTEE DESIGNATIONS*

The names of the Committees and their abbreviations are as follows:

AER Aerosols

AMB Analytical Microbiology

BBP Blood and Blood Products

BNA Bioavailability and Nutrient Absorption

BNT Biotechnology and Natural Therapeutics and Diagnostics

BPC Biopharmaceutics

BST Biostatistics

CRX Compounding Pharmacy

DSB Dietary Supplements—Botanicals

DSI Dietary Supplements—Information

DSN Dietary Supplements—Non-Botanicals

EMC Excipient Monograph Content

ETM Excipients—Test Methods

GCT Gene Therapy, Cell Therapy, and Tissue Engineering

GTB General Toxicity and Biocompatibility

NL Nomenclature and Labeling

PA1 Pharmaceutical Analysis 1

PA2 Pharmaceutical Analysis 2

PA3 Pharmaceutical Analysis 3

PA4 Pharmaceutical Analysis 4

PA5 Pharmaceutical Analysis 5

PA6 Pharmaceutical Analysis 6

PA7 Pharmaceutical Analysis 7—Antibiotics

PDF Pharmaceutical Dosage Forms

PPC Parenteral Products—Compounding and Preparation

PPI Parenteral Products—Industrial

PSD Packaging, Storage, and Distribution

PW Pharmaceutical Waters

RMI Radiopharmaceuticals and Medical Imaging

SMU Safe Medication Use

VET Veterinary Drugs

VVI Vaccines, Virology, and Immunology

* HDQ Indicates USP Headquarters items.
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STAFF DIRECTORY

This is an updated directory that reflects assignment changes based on the reorganization of USP. The general

USP telephone number, (301) 881-0666, may still be used for general inquiries or when a particular Committee is

not identified. The Fax number is (301) 816-8373.

STAFF E-MAIL PHONE ASSIGNMENT

Clydewyn M. Anthony,
Senior Scientific Associate

cma@usp.org (301) 816-8139 Pharmaceutical Analysis 1
(PA1)

Frank P. Barletta, Consultant fpb@usp.org (301) 816-8328 Pharmaceutical Waters (PW)

Charles H. Barnstein, Consultant chbarnstein@
email.msn.com

(301) 774-9457 Nomenclature and Labeling
(NL)

Daniel K. Bempong,
Scientist

dkb@usp.org (301) 816-8143 Excipient Monograph
Content (EMC)

Lokesh Bhattacharyya, Director,
Non-Complex Actives and
Excipients

lb@usp.org (301) 816-8201

Barbara A. Bowman,
Manager, Administrative
Services

bab@usp.org (301) 816-8278 USP Correspondence

William E. Brown,
Senior Scientist

web@usp.org (301) 816-8380 Biopharmaceutics (BPC);
Biostatistics (BST)

Evelyn Bryant, Manager,
Editorial Services

eb@usp.org (301) 816-8302

Larry N. Callahan, Scientist lnc@usp.org (301) 816-8385 Biotechnology and Natural
Therapeutics and
Diagnostics (BNT)

Todd L. Cecil, Director,
Scientific Administration

tlc@usp.org (301) 816-8234

Roger Dabbah, Director,
Complex Actives

rd@usp.org (301) 816-8336

Behnam Davani,
Senior Scientist

bd@usp.org (301) 816-8394 Pharmaceutical Analysis
7—Antimicrobial
and Antivirals (PA7b)

Ian F. DeVeau, Senior Scientist ifd@usp.org (301) 816-8178 Cell Therapy, Gene
Therapy and Tissue
Engineering (CGT);
Veterinary Products
and Natural Products
Monographs

Lawrence Evans, Scientist le@usp.org (301) 816-8389 Pharmaceutical Analysis
6 (PA6); Dietary Supple-
ments—Non-Botanicals
(DSN)

L. Valentin Feyns, Director,
Reference Standards
Evaluation

lvf@usp.org (301) 816-8121 USP Reference Standards

John W. Gasper, Director,
Executive Secretariat

jg@usp.org (301) 816-8241 General Issues
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STAFF E-MAIL PHONE ASSIGNMENT

Gabriel I. Giancaspro,
Associate Director and
Latin American Liaison

gig@usp.org (301) 816-8343 Dietary Supplements—Botani-
cals (DSB); Dietary
Supplements—Bioavail-
ability and Nutrient
Absorption (BNA)

Elena Gonikberg, Scientist eg@usp.org (301) 816-8251 Pharmaceutical Analysis 4
(PA4)

James W. Kelly, Scientist jwk@usp.org (301) 816-8167 Pharmaceutical Analysis 2
(PA2); Parenteral Products—
Industrial (PPI)

Justin J. Lane, Senior Scientific
Associate

jl@usp.org (301) 816-8323 Excipients—Test Methods
(ETM)

Anju K. Malhotra, Manager,
Conferences and Meetings

akm@usp.org (301) 816-8346 USP Conferences and
Meetings

Ronald G. Manning, Vice
President, Standards
Operations

rgm@usp.org (301) 816-8562

Margareth R. Marques, Senior
Scientist and Latin American
Liaison

mrm@usp.org (301) 816-8106 Biopharmaceutics (BPC);
Reagents

Tina S. Morris, Senior Scientist tsm@usp.org (301) 816-8397 Vaccines, Virology, and Immu-
nology (VVI)

Alan W. Nichols, Director,
Reference Standards
Production

awn@usp.org (301) 816-8321 USP Reference Standards

Claudia C. Okeke, Associate
Director

cco@usp.org (301) 816-8243 Compounding Pharmacy
(CRX); Parenteral Products—
Compounding and Prepara-
tion (PPC); Packaging,
Storage, and Distribution
(PSD)

W. Larry Paul, Scientific Fellow wlp@usp.org (301) 816-8331 Nomenclature and Labeling
(NL); Pharmaceutical
Dosage Forms
(PDF)

Horacio Pappa, Scientist
and Latin American Liaison

hp@usp.org (301) 816-8319 Pharmaceutical Dosage Forms
(PDF)

David A. Porter, Associate
Director

dap@usp.org (301) 816-8225 Analytical Microbiology (AMB)

Ravi Ravichandran, Senior
Scientist

rr@usp.org (301) 816-8330 Pharmaceutical Analysis 3
(PA3);
Excipient Monograph
Content (EMC)

Gary E. Ritchie,
Scientific Fellow for PAT

ger@usp.org (301) 816-8353 Process Analytical Technology
(PAT)

David B. Roll, Director,
Dietary Supplements

dbr@usp.org (301) 816-8316

Karen A. Russo, Scientist kar@usp.org (301) 816-8379 Pharmaceutical Analysis 1
(PA1); Excipient
Monograph Content
(EMC)

Jennifer Salguero, Scientist jxs@usp.org (301) 816-8371 Dietary Supplement Information
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STAFF E-MAIL PHONE ASSIGNMENT

Salvador Salado, Scientist and
Latin American Liaison

ss@usp.org (301) 816-8165 Pharmaceutical Analysis 3
(PA3)

Stefan P. Schuber, Director,
Standards Development and
Administration

sps@usp.org (301) 816-8551

Catherine M. Sheehan, Senior
Scientific Associate

cxs@usp.org (301) 816-8262 Excipient Monograph Content
(EMC)

Eric B. Sheinin, Vice President,
Department of Standards
Development

es@usp.org (301) 816-8103

Radhakrishna S. Tirumalai,
Scientist

rst@usp.org (301) 816-8339 Blood & Blood Products
(BBP); General Toxicology
and Biocompatibility (GTB)

Andrzej Wilk, Scientist aw@usp.org (301) 816-8305 Pharmaceutical Analysis 5
(PA5); Radiopharmaceuticals
and Medical Imaging (RMI)

William W. Wright, Scientific
Fellow

www@usp.org (301) 816-8335 Pharmaceutical Analysis 7—
Antibiotics (PA7a)

Kahkashan Zaidi,
Scientist

kxz@usp.org (301) 816-8269 Aerosols (AER)
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POLICIES AND
ANNOUNCEMENTS

In this section, readers may find statements about general scientific and policy issues that may have an impact on USP–NF

standards and processes, announcements about issues being considered by USP, and summaries of Council of Experts meet-

ings. This section also includes publication and comment schedules. P
olicies

and
A
nnouncem

ents



In Memoriam

Leonard C. Bailey, Ph.D.

Last summer the United States Pharmacopeia lost a strong con-
tributor and friend—for 15 years Leonard C. Bailey, Ph.D.,
brought to USP both his considerable energy and commitment as
a member of the Committee of Revision/Expert Committees.
Dr. Bailey was foremost an educator, but he had experience in

the pharmaceutical industry and a strong background as a pharma-
cist. The latter experience stood him well in focusing the need for
standards that were meaningful in the physician/pharmacist/patient
interface.
Most distinctive were Dr. Bailey’s commitment to objective

science, his insistence on data in support of arguments, and his dis-
counting of merely institutional arguments. His areas of service to
USP were the Packaging and Stability and Chemistry Subcommit-
tees and later the Packaging, Storage, and Distribution Expert
Committee. He also chaired a USPAdvisory Panel on Compendial
Items Storage, Shipment, and Distribution and was a member of an
NF XIV Special Advisory Panel on Nuclear Magnetic Resonance
Spectroscopy.
He provided motivation for and contributed to Stimuli articles

and new general chapters that recognized the changing scientific
basis of pharmaceutical packaging and distribution. A notable con-
tribution was his work helping establish the concept of mean ki-
netic temperature (MKT) and the method of calculating it, which
are now part of the USP definition for General Chapter Controlled
Room Temperature and Pharmaceutical Stability h1150i.
Dr. Bailey was widely published in the area of pharmaceutical

analysis and control, and he also served as a referee for a number of
well-known journals in the field. Dr. Bailey was a popular speaker
and was frequently invited to make presentations at conferences
and seminars. As an educator, he was regularly recognized for
his contributions. As a major advisor or co-advisor to many stu-
dents, he played a key role in their development, and as a testament
to his influence, they are found throughout the pharmaceutical in-
dustry.
Leonard Bailey was both liked and respected by his coworkers,

students, and other USP volunteers. Our memory of him is warm,
and we are grateful for the opportunity to have known and worked
with him.
Some memories of Dr. Bailey by colleagues—
‘‘Dr. Leonard Bailey, a colleague of mine for over 40 years, was

an intelligent, kind, and empathetic man. As a professor, he set
high standards and was respected by students. As a research scien-
tist, he was innovative and thorough. In his work on the USP Ex-
pert Committee on Packaging, Storage, and Distribution, he was
insightful and energetic, dealing with all issues in a manner de-
signed to protect the public. I valued his thoughts and counsel al-
ways.
I am grateful for the privilege of knowing Leonard Bailey. I, like

many others, miss him very much.’’
—Thomas Medwick

* * *

‘‘As the liaison of the Committee, I have known and worked for
Len for almost 10 years. He worked very hard on any project given
to him, and he always made time to tackle difficult issues. When he
wasn’t sure, he took time to study the issue before dealing with it.
He always stood by his conviction especially when data were in-
volved. I remember his energy and desire to design a study ap-
proach for the shipping studies USP performed and to defend
USP’s position on MKT calculations. He was a nice, kind man, al-
ways willing to help, and easy going. I will miss him.’’

—Claudia Okeke

* * *

‘‘I will miss Len Bailey. He not only was knowledgeable, clever,
and intelligent, but a good person, with a good heart and a great
sense of humor. I remember him fondly, not only from my associa-
tion with him from USP but also from my many years of working
with him on various projects (along with Tom Medwick) from the
New Jersey Pharmaceutical Quality Control Association while he
was still active at Rutgers University.’’

—Herbert Letterman

* * *

‘‘What I will always remember is Len’s passion to see that the
right things were done for the patient. He never forgot that it is the
patient who ultimately matters, and I appreciated the enthusiasm he
brought to our work. I will miss him.’’

—Robert H. Seevers

* * *

‘‘USP lost a highly productive and reliable volunteer. Len was a
true scientist who followed where the data and facts led. He had a
large impact on the content of USP.’’

—Lee T. Grady

* * *

‘‘It was a pleasure to work with Dr. Bailey and to have met him.
USP and many, many others will miss his warm personality and
competence.’’

—Barry Coleman

* * *

‘‘I worked with Len for many years and always appreciated his
knowledge and his concern about doing the right things for the pa-
tient. I will miss him.’’

—Larry Paul

* * *

‘‘Very sad news. I liked Len and respected his science a lot. I
always thought of Len as the ‘Father of MKT’ at USP.’’

—David Newton

* * *

‘‘Len was the epitome of what a professional pharmaceutical
scientist should be. He brought to the workplace a perfect combi-
nation of good science, common sense, and professional concern
for the ultimate beneficiary of the USP, the public. This is a great
loss, and he will be missed by many.’’

—Edward M. Cohen
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USAN COUNCIL SECRETARIAT REVISES USAN FEE-
FOR-SERVICE CHARGES. A revised schedule of fee-

for-service charges has been placed in effect as of January

1, 2004. The increased fees appear on the USAN

submission forms that are provided under Appendix XI of

the 2004 edition of the USP Dictionary of USAN and

International Drug Names. This announcement will be

important to inform those who are not yet using the

revised 2004 edition of the changes in the USP Dictionary.

For further information please contact:

United States Adopted Names (USAN) Program
American Medical Association
515 North State Street
Chicago, IL 60610
Phone: 312-464-4046
Fax: 312-464-4028
Web site: http://www.ama-assn.org/go/usan

USP GUIDELINE FOR SUBMITTING REQUESTS FOR
REVISION TO THE USP–NF. We are pleased to

announce the availability of the USP Guideline for

Submitting Requests for Revision to the USP–NF. This

document was developed in conjunction with the USP

Council of Experts and its Expert Committees, USP Staff,

and the Drug Substance, Complex Actives, and Excipients

Project Teams of the Prescription/Nonprescription

Stakeholders Forum. This document includes information

to aid submission of new monographs and revisions to

existing monographs for Noncomplex Active Substances

and Products, Biological and Biotech Substances and

Products, Excipients, and Vaccines. It incorporates many

of the concepts and suggestions included in the ICH Q3A,

Q3B, Q3C, Q6A, and Q6B guidelines. These include the

definition of a specification and incorporate much of the

terminology of Q3A for the control of impurities. The

guideline clearly defines the information needed for the

USP’s Council of Experts and its Expert Committees to

evaluate a request for revision. The document is

approximately 75 pages in length with about 25 pages of

addenda and is available in PDF format from the USP

website at www.usp.org. Hard copies will be provided

upon request.

PHARMACOPEIAL EDUCATION COURSES. USP’s
Pharmacopeial Education series has been developed to
enhance the knowledge, ski l ls , and expert ise of
pharmaceutical industry personnel.

The following list indicates tentatively scheduled course

dates. For further information, contact Laura A. McCurry,

Manager, Pharmacopeial Education, lam@usp.org, 301-

816-8285; Diana Lenahan, Program Associate, dpl@

usp.org, 301-816-8530; or visit the website at www.usp.

org/education to register. Call 301-816-8530 to get informa-

tion on customized courses offered at USP or at your site.

Calendar of Pharmacopeial Education Courses, 2004

Date Name of course Location

November 11 Analytical Method Validation USP Headquarters, Rockville, MD

November 11 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

November 12 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

November 12 Fundamentals of Dissolution (Lecture) USP Headquarters, Rockville, MD

December 2 Analytical Method Validation USP Headquarters, Rockville, MD

December 8 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

December 9 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

VISIT THE USP WEB SITE AT hhttp://www.usp.orgi.
Various resources related to Pharmacopeial standards are
presented, including highlights from PF.

USP–NF AVAILABLE IN THREE ELECTRONIC

FORMATS . The t rus ted re fe rence fo r o ffic ia l

pharmaceutical standards is available in three convenient

electronic formats—CD, intranet, and online. The CD is

ideal for single users who prefer to have USP–NF on their

hard drives. The intranet format allows Web browser-based

access to multiple users within a company, through their

own intranet server. The online format can be accessed by

individual registered users through the World Wide Web.

All three electronic formats provide fast and easy access

to official USP–NF content. More information can be

obtained by visiting www.usp.org/products or by calling

USP’s Customer Service Department at 1-800-227-8772

or 301-881-0666.
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CHROMATOGRAPHIC REAGENTS NOW AVAILABLE.

Chromatographic Reagents lists the brand names of the
column reagents cited in every proposal for new or
revised gas- or liquid-chromatographic test methods that
has been published in Pharmacopeial Forum (PF) since
1980. Chromatographic Reagents also helps to track
which column reagents were used to validate methods that
have become official and are included in USP–NF. The
branded column reagents list is updated bimonthly
through Pharmacopeial Forum. Chromatographic
Reagents can be ordered by calling USP’s Customer
Service Department at 1-800-227-8772 or 301-881-0666.

INTERNATIONAL CORRESPONDENCE. Individuals

who wish to correspond with the European and Japanese

Pharmacopoeias concerning monographs in the Official

Inqu i ry and Consensus s t ages o f in t e rna t iona l

harmonization should address their comments to the

coordinating pharmacopeia for a given article. The

addresses for the European and Japanese Pharmacopoeias

are as follows:

Technical Secretariat of the
European Pharmacopoeia Commission
B.P. 907
F 67029 Strasbourg Cedex 1
France

NAKASHIMA Nobumasa
Evaluation and Licensing Division
Pharmaceutical and Medical Safety Bureau
Ministry of Health, Labour and Welfare, Japan
Tel. +81-3-3595-2431, Fax. +81-3-3597-9535
E-mail: nakashima-nobumasa@mhlw.go.jp

HOW TO SUBMIT COMMENTS. The USP welcomes

and encourages interested parties to submit comments and

data regarding potential, proposed, or adopted (official)

standards. Submissions concerning a particular item that

has appeared in a PF should be submitted to the

appropriate USP scientific staff liaison identified at the

end of the Briefing accompanying each item. To submit

comments and data to a liaison, use the e-mail address

and telephone numbers listed in the Staff Directory

included in every PF.

Please note that USP–NF is being published in an annual

edition with one main book and two Supplements a year.

In addition, the following schedule will repeat every year

so that users will know what to expect and become familiar

with the deadlines.

The publication and comment schedule for USP 27–NF 22 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2003 November 2003 January 2004

Supplement One October 15, 2003 February 2004 April 2004

Supplement Two February 17, 2004 June 2004 August 2004

The publication and comment schedule for USP 28–NF 23 is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2004 November 2004 January 2005

Supplement One October 15, 2004 February 2005 April 2005

Supplement Two February 17, 2005 June 2005 August 2005

In the future, USP anticipates including the comment sub-

mission deadline in each briefing of every revision proposal

when it is published for public review and comment.

For general inquiries or in cases where a particular liaison is

not identified, use the general USP telephone number 301-

881-0666 or FAX number 301-816-8373.
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All official revisions are published in Supplements to USP–NF (twice yearly). Between Supplements, official revisions are

published in PF in the Interim Revision Announcement; these revisions are also incorporated in the upcoming Supplement.

The electronic version of USP–NF is updated as each Supplement becomes available and, therefore, contains all official text

up to and including the contents of the latest Supplement.

PUBLICATION SCHEDULES

Publication Publication Date Official Date

1st Supplement Feb. 2004 Apr. 1, 2004

PF 30(2) [Mar.–Apr. 2004] Mar. 2004 Not Applicable

2nd IRA [published in PF 30(2)] Mar. 2004 Apr. 1, 2004

PF 30(3) [May–June 2004] May 2004 Not Applicable

3rd IRA [published in PF 30(3)] May 2004 June 1, 2004

2nd Supplement June 2004 Aug. 1, 2004

PF 30(4) [July–Aug. 2004] July 2004 Not Applicable

4th IRA [published in PF 30(4)] July 2004 Aug. 1, 2004

PF 30(5) [Sept.–Oct. 2004] Sept. 2004 Not Applicable

5th IRA [published in PF 30(5)] Sept. 2004 Oct. 1, 2004

PF 30(6) [Nov.–Dec. 2004] Nov. 2004 Not Applicable

6th IRA [published in PF 30(6)] Nov. 2004 Dec. 1, 2004
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INTERIM REVISION
ANNOUNCEMENT

In this section readers will find the following:
� The list of new USP Reference Standards that have become available
� The list of assays or tests that are adopted but held in abeyance pending availability of required USP Reference Standards
� New adopted (official) revisions to the USP–NF that become effective before the effective date of the next Supplement or

that were not ready for adoption by the closing date for the upcoming Supplement. (The effective date for these revisions is

stated on the next page.)

Readers should review this section to determine if they are affected by any of the changes.

Symbols—Interim revisions are shown with new text (if any) enclosed in circles, .new text.. Text enclosed in squares,
&new

text&, has already been adopted in a Supplement. Where the symbols appear together with no enclosed text, such as . . or
&

&,

it means that text has been deleted and no new text was proposed to replace it. In all revisions, the closing symbol is accom-

panied by a number that indicates the IRA or Supplement in which the revision first appeared. For example, .2 indicates that

the revision was officially adopted in the Second Interim Revision Announcement, and &2S (USP27) indicates that the revision was

officially adopted in the Second Supplement to USP 27.

Errata—At the end of the Interim Revision Announcement section is a list of errata and corrections to USP 27–NF 22. The

page number indicates where the item is found in USP–NF. If necessary, this list will be updated with every issue of PF. This

information will also be cumulative in the next available Supplement, and will appear in its corrected form in the next annual

edition of USP–NF. Errata are considered to be items erroneously published that have not received the approval of the Coun-

cil of Experts and that do not reflect the official requirement.

Interim
R
evision

A
nnouncem

ent



SIXTH INTERIM REVISION ANNOUNCEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1965
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USP–NF, 12601 Twinbrook Parkway, Rockville, MD 20852.
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New USP Reference Standards

The following USP Reference Standards, which were in-

dicated in past Supplements to USP–NF as being not yet

available, have since become available. Thus, the official

date of each USP 27 or NF 22 standard, test, or assay requir-

ing the use of the following Reference Standards is indi-

cated individually in this list. (AS) indicates Authentic

Substances, which are materials that have no specified use

in monographs or General Chapters and are offered for the

convenience of USF–NF users

USP Alcohol RS (May 1, 2005)
USP Alcohol Determination–Acetonitrile RS (March 1, 2005)
USP Alcohol Determination–Alcohol RS (March 1, 2005)
USP Amlodipine Besylate RS (May 1, 2005)
USP Ammonium Carbonate (AS)
USP Benazepril Related Compound C RS (January 1, 2005)
USP Positive Bioreaction RS (November 1, 2004)
USP Powdered Black Cohosh Extract RS (March 1, 2005)
USP Boric Acid (AS)
USP Butylated Hydroxytoluene RS (March 1, 2005)
USP Calcium Acetate (AS)
USP Calcium Carbonate (AS)
USP Calcium Choride (AS)
USP Calcium Hydroxide (AS)
USP Calcium Sulfate (AS)
USP Candelilla Wax RS (March 1, 2005)
USP Caprylocaproyl Polyoxylglycerides RS (March 1, 2005)
USP Cefpodoxime Proxetil RS (January 1, 2005)
USP Cellaburate (cellulose acetate butyrate) RS (May, 1, 2005)
USP Powdered Chaste Tree Extract RS (November 1, 2004)
USP Chlorhexidine Related Compounds RS (November 1, 2004)
USP Chlorogenic Acid RS (November 1, 2004)
USP Clonidine Related Compound B RS (November 1, 2004)
USP Corn Oil (AS)
USP Cottonseed Oil (AS)
USP Dehydrated Alcohol RS (May 1, 2005)
USP Dibutyl Phthalate RS (March 1, 2005)
USP Powdered Echinacea purpurea Extract RS (November 1,

2004)
USP Fenbendazole Related Compound A RS (January 1, 2005)
USP Fenbendazole Related Compound B RS (January 1, 2005)
USP Ferrous Sulfate (AS)
USP Gemcitabine Hydrochloride RS (March 1, 2005)
USP Glacial Acetic Acid (AS)
USP 2E,4E-Hexadienoic Acid Isobutylamide RS (November 1,

2004)
USP Homopolymer Polypropylene RS (January 1, 2005)
USP Lactase RS (May 1, 2005)
USP Lamivudine Resolution Mixture A RS (November 1, 2004)
USP Lauroyl Polyoxylglycerides (AS)
USP Leuprolide Acetate RS (January 1, 2005)
USP Linoleoyl Polyoxylglycerides RS (January 1, 2005)
USP Loratadine Related Compound A RS (May 1, 2005)
USP Loratadine Related Compound B RS (May1, 2005)
USP Magnesium Chloride (AS)
USP Magnesium Hydroxide (AS)
USP Magnesium Sulfate (AS)
USP Manganese Chloride (AS)
USP Manganese Sulfate (AS)
USP Medroxyprogesterone Acetate Related Compound A RS

(November 1, 2004)
USP Methylphenidate Hydrochloride Erythro Isomer Solution CII

RS (November 1, 2004)
USP Metoprolol Succinate RS (November 1, 2004)
USP Mirtazapine RS (March 1, 2005)

USP Mitoxantrone System Suitability Mixture RS (November 1,
2004)

USP Nabumetone Related Compound A RS (May 1, 2005)
USP Naratriptan Hydrochloride RS (November 1, 2004)
USP Nevirapine Anhydrous RS (March 1, 2005)
USP Nevirapine Hemihydrate RS (January 1, 2005)
USP Nevirapine Related Compound A RS (January 1, 2005)
USP Nevirapine Related Compound B RS (January 1, 2005)
USP Ondansetron Resolution Mixture RS (May 1, 2005)
USP Oxybutynin Related Compound B RS (January 1, 2005)
USP Oxybutynin Related Compound C RS (January 1, 2005)
USP Oleoyl Polyoxylglycerides RS (January 1, 2005)
USP Palm Oil (AS)
USP Paroxetine Related Compound F RS (May 1, 2005)
USP Paroxetine Related Compound G RS (May 1, 2005)
USP Phenothiazine (AS)
USP Polysorbate 20 (AS)
USP Polysorbate 40 (AS)
USP Polysorbate 60 (AS)
USP Polysorbate 80 (AS)
USP Potassium Benzoate (AS)
USP Potassium Bicarbonate RS (January 1, 2005)
USP Potassium Carbonate (AS)
USP Potassium Chloride (AS)
USP Potassium Iodide (AS)
USP Propionic Acid (AS)
USP Residual Solvent Class 1—Benzene RS (November 1, 2004)
USP Residual Solvent Class 1—1,2 Dichloroethane RS (Novem-

ber 1, 2004)
USP Residual Solvent Class 1—1,2 Dichloroethene RS (Novem-

ber 1, 2004)
USP Residual Solvent Class 1—Carbon Tetrachloride RS (Novem-

ber 1, 2004)
USP Residual Solvent Class 1—1,1,1-Trichloroethane RS (No-

vember 1, 2004)
USP Residual Solvent Class 2—Chlorobenzene RS (January 1,

2005)
USP Residual Solvent Class 2—Chloroform RS (May 1, 2005)
USP Residual Solvent Class 2—Cyclohexane RS (May 1, 2005)
USP Residual Solvent Class 2—1,2-Dichoroethene RS (March 1,

2005)
USP Residual Solvent Class 2—1,2-Dimethoxyethane RS (May 1,

2005)
USP Residual Solvent Class 2—N,N-Dimethylacetamide RS (May

1, 2005)
USP Residual Solvent Class 2—N,N-Dimethylformamide RS

(May 1, 2005)
USP Residual Solvent Class 2—1,4-Dioxane RS (January 1, 2005)
USP Residual Solvent Class 2—2-Ethoxyethanol RS (May 1,

2005)
USP Residual Solvent Class 2—Formamide RS (May 1, 2005)
USP Residual Solvent Class 2—Methanol RS (January 1, 2005)
USP Residual Solvent Class 2—Methylbutylketone RS (May 1,

2005)
USP Residual Solvent Class 2—Methylcyclohexane RS (March 1,

2005)
USP Residual Solvent Class 2—Methylene Chloride RS (January

1, 2005)
USP Residual Solvent Class 2—N-Methylpyrrolidone RS (May 1,

2005)
USP Residual Solvent Class 2—2-Methoxyethanol RS (May 1,

2005)
USP Residual Solvent Class 2—Mixture A RS (May 1, 2005)
USP Residual Solvent Class 2—Mixture C RS (May 1, 2005)
USP Residual Solvent Class 2—Nitromethane RS (May 1, 2005)
USP Residual Solvent Class 2—Pyridine RS (May 1, 2005)
USP Residual Solvent Class 2—Sulfolane RS (May 1, 2005)
USP Residual Solvent Class 2—Tetrahydrofuran RS (January 1,

2005)
USP Residual Solvent Class 2—Tetralin RS (May 1, 2005)
USP Residual Solvent Class 2—Toluene RS (January 1, 2005)
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USP Residual Solvent Class 2—Trichloroethylene RS (May 1,
2005)

USP Residual Solvent Class 2—Xylenes RS (January 1, 2005)
USP Residual Solvent Mixture—Class 1 RS (November 1, 2004)
USP Sodium Acetate (AS)
USP Sodium Carbonate Anhydrous (AS)
USP Sodium Citrate (AS)
USP Sodium Metabisulfite (AS)
USP Sodium Nitrite (AS)
USP Sodium Sulfate Anhydrous (AS)
USP Sodium Thiosulfate (AS)
USP Titanium Dioxide (AS)
USP Valsartan RS (November 1, 2004)
USP Zinc Oxide (AS)
USP Zinc Sulfate (AS)

The official dates of anyUSP 27 or NF 22 standards, tests,

or assays requiring the use of the following new USP Ref-

erence Standards are postponed until further notice pending

availability of the respective Reference Standards.

USP Alteplase RS
USP Amiloxate RS
USP Bupropion Hydrochloride Related Compound A RS
USP Bupropion Hydrochloride Related Compound B RS
USP Bupropion Hydrochloride Related Compound C RS
USP Bupropion Hydrochloride Related Compound D RS
USP Bupropion Hydrochloride Related Compound E RS
USP Bupropion Hydrochloride Related Compound F RS
USP Cinoxate RS
USP Decoquinate RS
USP Diethylstilbestrol Diphosphate RS

USP Enalapril Related Compound B RS
USP Enzacamene RS
USP Fludeoxyglucose RS
USP Ginseng Extract RS
USP Gonadorelin Hydrochloride RS
USP Hypericin RS
USP Lactase RS
USP Maltose Monohydrate RS
USP Menotropins RS
USP Methyldopa–Glucose Reaction Product RS
USP Mibolerone RS
USP Narasin RS
USP Ondansetron Related Compound B RS
USP Potassium Perchlorate RS
USP Propofol RS
USP Propofol Related Compound A RS
USP Propofol Related Compound B RS
USP Propofol Resolution RS
USP Propofol for System Suitability RS
USP Pyrethrum Extract RS
USP Sargramostim RS
USP Sulisobenzone RS
USP Terbutaline Related Compound A RS
USP D8-tetrahydrocannabinol RS
USP D9-tetrahydrocannabinol RS
USP Thiacetarsamide RS
USP Tilmicosin RS
USP Tinidazole Related Compound B RS
USP Trenbolone RS
USP Trenbolone Acetate RS
USP Powdered Valerian RS
USP Vasopressin RS
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NOTICE OF LIFTING OF POSTPONEMENT

In response to the request that USP reconsider the decision to postpone the offi-
cial date of the revision to the Doxorubicin Hydrochloride monograph published in
the First Supplement to USP–NF, the Noncomplex Actives and Excipients Execu-
tive Committee has considered this request and subsequently voted to lift the post-
ponement. This action makes the revision to the Doxorubicin Hydrochloride
monograph official as of September 7, 2004.

Doxorubicin Hydrochloride

Change to read:

Packaging and storage—Preserve in tight containers, .and store
at controlled room temperature, except where it is labeled as
amorphous, in which case it should be stored in the freezer..6

.(Official September 7, 2004).6

Add the following:

.Labeling—The amorphous form is so labeled..6
.(Official September 7, 2004).6

Change to read:

Crystallinity h695i: meets the requirements, .except that where
it is labeled as amorphous, most of the particles do not exhibit
birefringence and extinction positions..6

.(Official September 7, 2004).6
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MONOGRAPHS (USP)

Loratadine Oral Solution

Change to read:

Assay—

0.05 M Monobasic potassium phosphate solution—Transfer
about 6.8 g of monobasic potassium phosphate, accurately
weighed, to a 1-L volumetric flask, dissolve in and dilute with wa-
ter to volume, and mix. Adjust with phosphoric acid to a pH of
3.0+ 0.1.
Mobile phase—Prepare a filtered and degassed mixture of

0.05M Monobasic potassium phosphate solution and acetonitrile
(7 : 3). Make adjustments if necessary (see System Suitability under
Chromatography h621i).
Internal standard preparation—Dissolve an accurately weighed

quantity of butylparaben in a mixture of water and acetonitrile
(7 : 3), and dilute quantitatively, and stepwise if necessary, with a
mixture of water and acetonitrile (7 : 3) to obtain a solution having
a concentration of about 0.3 mg per mL.
Standard stock preparation—Dissolve an accurately weighed

quantity of USP Loratadine RS in acetonitrile, and dilute quantita-
tively, and stepwise if necessary, with acetonitrile to obtain a solu-
tion having a known concentration of about 1.0 mg per mL.
Standard preparation—Transfer 5.0 mL of Internal standard

preparation, 5.0 mL of Standard stock preparation, and 12 mL
of water into a 50-mL volumetric flask. Dilute with a mixture of
water and acetonitrile (7 : 3), and mix.
Assay preparation—Transfer an accurately measured quantity of

Oral Solution, equivalent to 5 mg of loratadine, into a 50-mL vol-
umetric flask. Pipet 5.0 mL of Internal standard preparation into
the flask, dilute with a mixture of water and acetonitrile (7 : 3) to
volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4-mm 6 30-cm column that contains .10-mm.6 packing L11.
The flow rate is about 2 mL per minute. The column temperature
is maintained between 208 and 308. Chromatograph the Standard
preparation, and record the peak responses as directed for Proce-
dure: the relative retention times are about 0.78 for butylparaben
and 1.0 for loratadine; the resolution, R, between loratadine and
butylparaben is not less than 1.9; the tailing factor is not more than
1.6 for the loratadine and butylparaben peaks; and the relative stan-
dard deviation for replicate injections is not more than 2%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg of loratadine
(C22H23ClN2O2) in the portion of Oral Solution taken by the formu-
la:

50C(RU /RS),

in which C is the concentration, in mg per mL, of USP Loratadine
RS in the Standard preparation; and RU and RS are the ratios of
loratadine to the internal standard peak responses obtained from
the Assay preparation and the Standard preparation, respectively.

GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

h11i USP REFERENCE
STANDARDS

Change to read:

USP Bendroflumethiazide RS—.Do not dry. Keep container
tightly closed. Store in a refrigerator. Protect from moisture..6

Change to read:

USP Bismuth Subsalicylate RS—.Do not dry..6 Keep container
tightly closed.

Change to read:

USP Dihydrocodeine Bitartrate RS—Dry portion at 1058 for 4
hours before using. Keep container tightly closed. .Protect from
light..6

Change to read:

USP Lactase RS—Do not dry before using..Keep container tight-
ly closed. Store in a refrigerator. Before opening, allow to attain
room temperature. Protect from air and humidity after opening..6

Change to read:

USP Mafenide Acetate RS—.Determine the water content titri-
metrically at the time of use..6 Keep container tightly closed. Pro-
tect from light. ..6

Change to read:

&USP Paroxetine Related Compound E RS—.(NAME CHANGE)
See USP Paroxetine Related Compound E Mixture RS..6 &2S (USP27)
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Add the following:

.USP Paroxetine Related Compound E Mixture RS (paroxe-
tine hydrochloride spiked with 1-methyl-4-(p-fluorophenyl)-
1,2,3,6-tetrahydropyridine)—Do not dry. Keep container tightly
closed. Protect from light..6

Change to read:

&USP Paroxetine Related Compound F RS [trans(–)-1-methyl-
3-[1,3-benzodioxol-5-yloxy)methyl]-4-(fluorophenyl)piperidine]
(C20H22FNO3 343.39)—.Do not dry. Keep container tightly
closed. Protect from light..6 &2S (USP27)

Change to read:

&USP Paroxetine Related Compound G RS [(+)trans-3-[(1,3-
benzodioxol-5-yloxy)methyl]-4-(4’’-fluorophenyl-4’-phenyl)piper-
idine hydrochloride] (C25H24FNO3 405.46)—.Do not dry. Keep
container tightly closed. Protect from light..6 &2S (USP27)

Change to read:

USP Resorcinol RS—.Do not dry..6 Keep container tightly
closed. Protect from light. Avoid contact with metals.

Change to read:

USP Salicylic Acid RS—.Do not dry..6 Keep container tightly
closed.

Change to read:

USP Alpha Tocopheryl Acid Succinate RS—.Do not dry. Keep
container tightly closed. Protect from light..6

Change to read:

USP Valproic Acid RS—Do not dry. .After opening ampul, store
in a tightly closed container..6
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IN-PROCESS REVISION

This section contains proposals for adoption as official USP or NF standards (either proposed new standards or proposed

revisions of current USP or NF standards). These may be any of the following: (1) items that previously appeared under

Pharmacopeial Previews and are now formally proposed as revisions, (2) proposed revisions placed directly under In-Pro-

cess Revision, or (3) modifications of revisions previously proposed under In-Process Revision. Readers should review ma-

terial in this section and provide comments to the staff liaison (use the Staff Directory to find the contact information).

Information on how to comment is found in the Policies and Announcements section. It is important to send comments

promptly so that the Committee members can consider readers’ input as they are deciding whether to advance standards

to official status.

Briefings Each Proposal is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for
the revision. Other relevant information. (For example, if a chromatographic method is being proposed,
column specifications and retention times for compounds of interest.) Finally, the Committee designation
(see How to Use PF ), the name of the scientific staff liaison who handled the particular issue, and the USP
tracking correspondence number, as shown in the example below:

(PA5: K. Russo) RTS—55678-1

Symbols Proposed revisions are shown with language proposed for deletion or replacement crossed off. New text (if any)

follows, and is enclosed in symbols and set off from the current official text by a paragraph break and by larger type, as shown

in the examples below:

.new text.

if slated for an Interim Revision Announcement to USP 27–NF 22 (IRA);

~

new text
~USP28

if slated for USP 28–NF 23; and

&new text&

if slated for a Supplement to USP–NF. The same symbols not set off by an extra paragraph break and enclosing text with no

increase in type size indicate recent revisions that are already official. Where the symbols appear together with no enclosed

text, such as . . or
&

& or
~

~
, it means that text has been deleted and no new text was proposed to replace it. In all revisions, the

closing symbol is accompanied by an identifier that indicates the particular IRA or Supplement or indicates the USP or NF as

the publication where the revision will appear if approved. For example, .2 indicates that the revision is proposed for the

Second Interim Revision Announcement, &2S (USP27) indicates that the proposed revision is slated for the Second Supplement to

USP 27, and
~USP28 and ~NF23 indicate that the revisions are proposed for USP 28 and NF 23, respectively.

Official Title Changes Where the specification ‘‘Monograph title change’’ is found, it indicates that the official title stated

after that specification will be substituted for the former title in the appropriate places throughout that monograph once this

revision becomes official.
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MONOGRAPHS (USP)

BRIEFING

Amifostine, USP 27 page 109 and page 52 of PF 30(1) [Jan.–
Feb. 2004]; Amifostine for Injection, USP 27 page 110. On the
basis of comments received, a new HPLC method is proposed for
the Related compounds test and the Assay. Improved peak shape
and resolution were observed. The tests were validated using the
Ultrasphere C18 5-mm (Beckman-Coulter) brand of L1 column.
Typical retention times in the Related compounds test are about
4.8 minutes for amifostine thiol and about 14 minutes for amifos-
tine disulfide. The typical retention time for amifostine in the Assay
is about 10 minutes.

(PA5: A. Wilk) RTS—41217-1

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)

Change to read:

USP Reference standards h11i—USP Amifostine RS. USP Ami-
fostine Thiol RS.

&USP Endotoxin RS.&1S (USP28)

Change to read:

Related compounds—

Mobile phase—Prepare as directed in the Assay.

&Dissolve 1.0 mL of nonafluorobutane sulfonic acid in 1200

mL of HPLC grade water, add 400 mL of trifluoroacetic ac-

id, and adjust with triethylamine to a pH of 2.5. Prepare a

degassed mixture of this solution and acetonitrile

(68 : 32).&2S (USP28)

Blank solution—Transfer 12.5 mL of water to a 25-mL volumet-
ric flask, dilute with methanol to volume, and mix.

&Use water.&2S (USP28)

Standard thiol solution—Transfer about 7 mg

&12.4 mg&2S (USP28)

of USPAmifostine Thiol RS, accurately weighed, to a 100-mL vol-
umetric flask. Dissolve in and dilute with Mobile phase

&water&2S (USP28)

to volume, and mix. [NOTE—Inject immediately after preparation,
or refrigerate until use.

&The solution is stable for 48 hours if maintained at about

58.]

System suitability solution—Dissolve about 5.0 mg of

USP Amifostine RS, accurately weighed, in 1 mL of Stan-

dard thiol solution, and mix. [NOTE—Inject immediately af-

ter preparation, or refrigerate until use. The solution is stable

for 12 hours if maintained at about 58.]&2S (USP28)

Test solution—Transfer about 150 mg

&50 mg&2S (USP28)

of Amifostine, accurately weighed, to a 10-mL

&1-mL&2S (USP28)

volumetric flask. Dissolve in 5.0 mL of water, dilute with methanol

&and dilute with water&2S (USP28)

to volume, and mix. [NOTE—Inject immediately after preparation,
or refrigerate until use.

&The solution is stable for 48 hours if maintained at about

58.]&2S (USP28)

Chromatographic system (see Chromatography h621i)—Pre-
pare as directed in the Assay.

&The liquid chromatograph is equipped with a 220-nm de-

tector and a 4.6-mm6 25-cm column that contains packing

L1. The column temperature is maintained at 308, and the

temperature of the solutions to be injected is maintained at

28–88. The flow rate is about 1.0 mL per minute.&2S (USP28)

Chromatograph the

&System suitability solution and the&2S (USP28)

Standard thiol solution, and record the peak responses as directed
for Procedure:

&the resolution between the amifostine and amifostine thiol

peaks is not less than 2.0; the column efficiency calculated

for the amifostine thiol peak is not less than 2300 theoretical

plates; the tailing factor is not more than 4.0; the capacity

factor, k’, is more than 0.5; and&2S (USP28)

the relative standard deviation for replicate injections is not more
than 4.0%.

Procedure—Separately inject equal volumes (about 10 mL) of
the Standard thiol solution, the Test solution, and the Blank solu-
tion into the chromatograph, record the chromatograms, and mea-

Pharmacopeial Forum
1974 IN-PROCESS REVISION Vol. 30(6) [Nov.–Dec. 2004]

#2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



sure the responses of all the peaks, excluding the peaks corre-
sponding to those obtained from the Blank solution. Calculate
the percentage of amifostine thiol in the portion of Amifostine tak-
en by the formula:

(134.24/207.17)1000(C/W)(rU / rS),

in which 134.24 and 207.17 are the molecular weights of amifos-
tine thiol and amifostine thiol dihydrochloride, respectively; C is
the concentration, in mg per mL, of amifostine thiol dihydrochlo-
ride in the Standard thiol solution; W is the weight, in mg, of Am-
ifostine taken to prepare the Test solution; and rU and rS are the
amifostine thiol peak responses obtained from the Test solution
and the Standard thiol solution, respectively. Calculate the percent-
age of each of the other impurities in the portion of Amifostine
taken by the formula:

100(ri / rA),

in which ri and rA are the peak responses for each impurity and am-
ifostine, respectively, obtained from the Test solution: not more
than 0.1% of any individual impurity, excluding amifostine thiol,
is found; and not more than 0.3% of total impurities, including am-
ifostine thiol, is found.

Add the following:

&Other requirements—Where the label states that Amifos-

tine is sterile, it meets the requirements for Sterility and Bac-

terial endotoxins under Amifostine for Injection. Where the

label states that Amifostine must be subjected to further pro-

cessing during the preparation of injectable dosage forms, it

meets the requirements for Bacterial endotoxins under Am-

ifostine for Injection.&1S (USP28)

Change to read:

Assay—
Mobile phase—Dissolve 0.54 g

&0.94 g&1S (USP28)

of sodium 1-octanesulfonate in 500 mL

&1-hexanesulfonate in 1000 mL&1S (USP28)

of water. Adjust with phosphoric acid to a pH of 2.5.

&3.0.&1S (USP28)

Prepare a filtered and degassed mixture of this solution and meth-
anol (1 : 1).

&(72 : 28).&1S (USP28)

Make adjustments if necessary (see System Suitability under Chro-
matography h621i).
&Dissolve 1.0 mL of nonafluorobutane sulfonic acid in 1200

mL of HPLC grade water. Prepare a degassed mixture of

this solution and acetonitrile (90 : 10).&2S (USP28)

Standard preparation—Transfer about 30 mg of USP Amifos-
tine RS, accurately weighed, to a 10-mL volumetric flask. Dissolve
in 5 mL of water, dilute with methanol

&and dilute with water&2S (USP28)

to volume, and mix. [NOTE—Inject immediately after preparation,
or refrigerate until use.

&The solution is stable for 48 hours if maintained at about

58.]&2S (USP28)

Assay preparation—Transfer about 30 mg of Amifostine, ac-
curately weighed, to a 10-mL volumetric flask. Dissolve in 5 mL
of water, dilute with methanol

&and dilute with water&2S (USP28)

to volume, and mix. [NOTE—Inject immediately after preparation,
or refrigerate until use.

&The solution is stable for 48 hours if maintained at about

58.]&2S (USP28)

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 220-nm detector and a
4.6-mm 6 25-cm column that contains 5-mm packing L1.

&L7.&1S (USP28)

The column temperature is maintained at 308, and the tem-

perature of the solutions to be injected is maintained at 28–

88.The flow rate is about 1.0 mL per minute. Chromato-

graph the Standard preparation and the Assay preparation,

and record the peak responses as directed for Procedure: the

column efficiency is not less than 1000

&7500&2S (USP28)

theoretical plates; the tailing factor is not more than 2; and the rel-
ative standard deviation for replicate injections is not more than
2.0%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C5H15N2O3PS
in the portion of Amifostine taken by the formula:

10C(rU / rS),

in which C is the concentration, in mg per mL, of USPAmifostine
RS in the Standard preparation; and rU and rS are the peak respon-
ses obtained from the Assay preparation and the Standard prepa-
ration, respectively.
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BRIEFING

Amifostine for Injection, USP 27 page 110—See briefing un-
der Amifostine.

(PA5: A. Wilk) RTS—41217-2

Change to read:

Related compounds—

TEST 1—

Mobile phase—Prepare as directed in the Assay under Amifos-
tine.
Standard thiol solution and Chromatographic system

&Mobile phase, Blank solution, and Test solution—&2S (USP28)

Prepare as directed in the test for Related compounds under Ami-
fostine.

&Standard thiol solution—Transfer about 40.1 mg of USP

Amifostine Thiol RS, accurately weighed, to a 50-mL vol-

umetric flask. Dissolve in and dilute with water to volume,

and mix. [NOTE—Inject immediately after preparation, or re-

frigerate until use. The solution is stable for 48 hours if

maintained at about 58.]

Standard disulfide solution—Transfer about 18.6 mg of

USP Amifostine Disulfide RS, accurately weighed, to a

100-mL volumetric flask. Dissolve in and dilute with water

to volume, and mix. [NOTE—Inject immediately after prep-

aration, or refrigerate until use. The solution is stable for 48

hours if maintained at about 58.]

System suitability solution—Dissolve about 5.0 mg of

USP Amifostine RS, accurately weighed, in 1 mL of Stan-

dard thiol solution, and mix. [NOTE—Inject immediately af-

ter preparation, or refrigerate until use. The solution is stable

for 12 hours if maintained at about 58.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a detector capa-

ble of recording at both 220 nm and 247 nm, and a 4.6-mm

6 25-cm column that contains packing L1. The column

temperature is maintained at 308, and the temperature of so-

lutions to be injected is maintained at 28–88. The flow rate is

about 1.0 mL per minute. Chromatograph the System suita-

bility solution, the Standard disulfide solution, and the Stan-

dard thiol solution, and record the peak responses as

directed for Procedure: the column efficiency calculated

for the amifostine thiol peak is not less than 2300 theoretical

plates; the tailing factor is not more than 4.0; the capacity

factor, k’, is more than 0.5; and the relative standard devia-

tion for replicate injections is not more than 4.0%. The col-

umn efficiency calculated for the amifostine disulfide peak

is not less than 2000 theoretical plates; the tailing factor is

not more than 4.5; the capacity factor, k’, is more than 2.2;

and the relative standard deviation for replicate injections is

not more than 4.0%.&2S (USP28)

Procedure—Proceed as directed in the test for Related com-
pounds under Amifostine.

&Separately inject equal volumes (about 10 mL) of the Stan-

dard thiol solution, the Standard disulfide solution, the Test

solution, and the Blank solution into the chromatograph, re-

cord the chromatograms, and measure the responses of all

the peaks except the peaks corresponding to those obtained

from the Blank solution.&2S (USP28)

Calculate the percentage of amifostine thiol in the portion of Am-
ifostine for Injection taken by the formula:

(134.24/207.17)(41.67C)(rU / rS),

&(134.24/207.17)1000(C/W)(rU / rS),&2S (USP28)

in which the terms are as defined therein.

&134.24 and 207.17 are the molecular weights of amifostine

thiol and amifostine thiol dihydrochloride, respectively; C is

the concentration, in mg per mL, of amifostine thiol dihy-

drochloride in the Standard thiol solution; W is the weight,

in mg, of amifostine taken to prepare the Test solution; and

rU and rS are the amifostine thiol peak responses recorded at

220 nm, obtained from the Test solution and the Standard
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thiol solution, respectively. Calculate the percentage of am-

ifostine disulfide in the portion of Amifostine for Injection

taken by the formula:

(266.47/412.31)(10C)(rU / rS),

in which 266.47 and 412.31 are the molecular weights of

amifostine disulfide and amifostine disulfide tetrahy-

drochloride, respectively; C is the concentration, in mg

per mL, of USP Amifostine Disulfide RS in the Standard

disulfide solution; and rU and rS are the peak responses re-

corded at 247 nm, obtained from the Test solution and the

Standard disulfide solution, respectively: not more than

2.0% of total impurities, including amifostine thiol and am-

ifostine disulfide, is found.&2S (USP28)

Calculate the percentage of each of the other impurities in the por-
tion of Amifostine for Injection taken by the formula:

100(ri / rA),

in which ri and rA are the peak responses for each impurity and am-
ifostine, respectively, obtained from the Test solution: not more
than 0.1% of any individual impurity except amifostine thiol is
found.

TEST 2—

Mobile phase—Dissolve 0.28 g of sodium 1-octanesulfonate in
700 mL of water. Adjust with trifluoroacetic acid to a pH of 2.5.
Prepare a filtered and degassed mixture of this solution and aceto-
nitrile (7 : 3). Make adjustments if necessary (see System Suitabil-
ity under Chromatography h621i).
Standard disulfide solution—Transfer about 4.6 mg of USP Am-

ifostine Disulfide RS, accurately weighed, to a 100-mL volumetric
flask. Dissolve in 70 mL of water, dilute with acetonitrile to vol-
ume, and mix.
Test solution—Transfer an accurately weighed quantity of Am-

ifostine for Injection, equivalent to about 500 mg of amifostine, to
a 50-mL volumetric flask, dissolve in 9 mL of water, dilute with
water to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 247-nm detector and a
4.6-mm 6 25-cm column that contains 5-mm packing L1. The
flow rate is about 1 mL per minute. Chromatograph the Standard
disulfide solution, and record the peak responses as directed for
Procedure: the column efficiency is not less than 1000 theoretical
plates; the tailing factor for the amifostine disulfide peak is not
more than 2.5; and the relative standard deviation for replicate in-
jections is not more than 4.0%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard disulfide solution and the Test solution into the chro-
matograph, record the chromatograms, and measure the responses
for the amifostine disulfide peaks. Calculate the percentage of am-
ifostine disulfide in the portion of Amifostine for Injection taken by
the formula:

(266.47 / 412.31)(10C)(rU / rS),

in which 266.47 and 412.31 are the molecular weights of amifos-
tine disulfide and amifostine disulfide tetrahydrochloride, respec-

tively; C is the concentration, in mg per mL, of USP Amifostine
Disulfide RS in the Standard disulfide solution; and rU and rS are
the peak responses obtained from the Test solution and the Stan-
dard disulfide solution, respectively: not more than 2.0% of total
impurities, including amifostine thiol and amifostine disulfide, is
found.

&

&2S (USP28)

BRIEFING

Amoxicillin Tablets, USP 27 page 141. It is proposed to revise
the Dissolution test to modify the Times and Tolerances in accor-
dance with those approved by FDA.

(BPC: M. Marques) RTS—40246-1

Change to read:

Dissolution h711i—
Medium: water; 900 mL.
Apparatus 2: 75 rpm
Time: 90

&30&2S (USP28)

minutes.
Determine the amount of C16H19N3O5S dissolved by employing

the following method.
pH 5.0 Buffer—Dissolve 27.2 g of monobasic potassium phos-

phate in 3 L of water, adjust with a 45% (w/w) solution of potas-
sium hydroxide to a pH of 5.0+ 0.1, dilute with water to obtain 4
L of solution, and mix.
Mobile phase—Prepare a mixture of pH 5.0 Buffer and acetoni-

trile (3900 : 100), and pass through a filter having a 0.5-mm or finer
porosity. Make adjustments if necessary (see System Suitability un-
der Chromatography h621i).
Standard solution—Dissolve an accurately weighed quantity of

USPAmoxicillin RS in pH 5.0 Buffer to obtain a solution having a
known concentration of about 0.05 mg per mL. Use this solution
within 6 hours.
Test solution—Pass a portion of the solution under test through a

filter having a 0.5-mm or finer porosity. Quantitatively dilute an ac-
curately measured volume of the filtrate with water to obtain a so-
lution having an estimated concentration of about 0.045 mg of
amoxicillin per mL. Use this solution within 6 hours.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 230-nm detector, a 3.9-
mm 6 30-cm analytical column that contains packing L1, and a
2-mm 6 2-cm guard column that contains packing L2. The ana-
lytical column is maintained at a constant temperature of about
40+ 18. The flow rate is about 0.7 mL per minute. Chromatograph
the Standard solution, and record the peak responses as directed for
Procedure: the capacity factor, k’, is between 1.1 and 2.8; the col-
umn efficiency is not less than 1700 theoretical plates; the tailing
factor is not more than 2.5; and the relative standard deviation for
replicate injections is not more than 1.5%.
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Procedure—Separately inject equal volumes (about 10 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the responses for the ma-
jor peaks. Calculate the quantity, in mg, of amoxicillin
(C16H19N3O5S) dissolved by the formula:

0.9DCP(rU / rS),

in whichD is the dilution factor used in preparing the Test solution;
C is the concentration, in mg per mL, of USPAmoxicillin RS in the
Standard solution; P is the stated content, in mg of amoxicillin
(C16H19N3O5S) per mg, of USP Amoxicillin RS; and rU and rS are
the amoxicillin peak responses obtained from the Test solution and
the Standard solution, respectively.
Tolerances—Not less than 80%

&75%&2S (USP28)

(Q) of the labeled amount of C16H19N3O5S is dissolved in 90

&30&2S (USP28)

minutes.
FOR PRODUCTS LABELED AS CHEWABLE TABLETS—Proceed as di-

rected above.

&Time: 20 minutes.&2S (USP28)

Tolerances—Not less than 70% (Q) of the labeled amount of
C16H19N3O5S is dissolved in 90

&20&2S (USP28)

minutes.

&FOR VETERINARY PRODUCTS—Proceed as directed

above, except to use Apparatus 2 at 100 rpm.&2S (USP28)

BRIEFING

Brompheniramine Maleate Tablets, USP 27 page 272. It is
proposed to specify the path length of the cuvette used in the Dis-
solution test.

(BPC: M. Marques) RTS—41779-1

Change to read:

Dissolution h711i—
Medium: water; 500 mL.
Apparatus 1: 100 rpm.
Time: 45 minutes.
Procedure—Determine the amount of C16H19BrN2 �C4H4O4 dis-

solved from UVabsorbances at the wavelength of maximum absor-
bance at about 264 nm on filtered portions of the solution under
test, suitably diluted with 3N hydrochloric acid,

&using 5-cm cuvettes,&2S (USP28)

in comparison with a Standard solution having a known concentra-
tion of USP Brompheniramine Maleate RS in the same medium.
Tolerances—Not less than 75% (Q) of the labeled amount of

C16H19BrN2 �C4H4O4 is dissolved in 45 minutes.

BRIEFING

Budesonide. Because there is no existing USP monograph for
this drug substance, a new monograph is being proposed. The liq-
uid chromatographic procedure in the Assay is based on analyses
performed with the Symmetry brand of L1 column. The typical re-
tention times are about 15.0 for the first eluted epimer of budeso-
nide (epimer B) and about 16.0 for the second eluted epimer of
budesonide (epimer A).

(PA1: C. Anthony) RTS—38281-1

Add the following:

&Budesonide

C25H34O6 430.53

Pregna-1,4-diene-3,20-dione, 16,17-butylidenebis(oxy)-

11,21-dihydroxy-, [11b,16a(R)];

16a,17-[(S)-Butylidenebis(oxy)]-11b,21-dihydroxypregna-

1,4-diene-3,20-dione;

(RS)-11b,16a,17,21-Tetrahydroxypregna-1,4-diene-3,20-

dione cyclic 16,17-acetal with butyraldehyde

[51372-29-3; 51372-28-2; 51333-22-3].

» Budesonide is a mixture of two epimeric forms,

epimer A and epimer B. It contains not less than

44.0 percent and not more than 51.0 percent of

epimer A, and the sum of both epimers is not less

than 98.0 percent and not more than 102.0 percent

of C25H34O6, calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant

containers. Store at controlled room temperature.

USP Reference standards h11i—USP Budesonide RS.
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Identification—

A: Infrared Absorption h197Ki.

B: Ultraviolet Absorption h197Ui—

Solution: 50 mg per mL.

Medium: methanol.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, and the total combined

molds and yeast count does not exceed 100 cfu per g.

Loss on drying h731i—Dry it at 1058 to constant weight. It

loses not more than 0.3% of its weight.

Organic volatile impurities, Method I h467i: meets the

requirements.

Limit of methanol—

Standard stock solution 1—Prepare a solution of about 50

mg per mL and 25 mg per mL, respectively, of methanol and

methylene chloride in N,N-dimethylacetamide.

Standard stock solution 2—Transfer 10.0 mL of Standard

stock solution 1 into a 100-mL volumetric flask, and dilute

with N,N-dimethylacetamide to volume.

Standard solution 1—Transfer 1.0 mL of Standard stock

solution 2 into a 100-mL volumetric flask, and dilute with

N,N-dimethylacetamide to volume.

Standard solution 2—Transfer 2.0 mL of Standard stock

solution 2 into a 100-mL volumetric flask, and dilute with

N,N-dimethylacetamide to volume.

Resolution solution—Transfer 1 mL of Standard stock so-

lution 1 and 4 mL of N,N-dimethylacetamide into a 10-mL

headspace vial.

Test solution 1—Transfer about 0.5 g of Budesonide, ac-

curately weighed, into a 10-mL headspace vial, add 5.0 ml

of N,N-dimethylacetamide, and seal.

Test solution 2—Transfer about 0.5 g of Budesonide, ac-

curately weighed, into a 10-mL headspace vial, add 5.0 ml

of Standard solution 1, and seal.

Test solution 3—Transfer about 0.5 g of Budesonide, ac-

curately weighed, into a 10-mL headspace vial, add 5.0 ml

of Standard solution 2, and seal.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a headspace injec-

tor, a flame-ionization detector, a 0.32-mm 6 30-m fused

silica column bonded with a 0.5 mm layer of phase G43,

and a split injection system. The carrier gas is helium; the

linear flow velocity is about 30 cm per second; the equilibra-

tion time is 10 minutes; and the bath and valve/loop temper-

atures are maintained at 808 and 858, respectively. The

chromatograph is programmed as follows. Initially the col-

umn temperature is equilibrated at 508 for 6 minutes, then

the temperature is increased at a rate of 308 per minute to

2208, and is maintained at 2208 for 2 minutes. The injection

port temperature is maintained at 2508, and the detector is

maintained at 3008. Chromatograph the Resolution solution,

and record the peak responses as directed for Procedure: the

resolution, R, between methanol and methylene chloride is

not less than 5.0.

Procedure—Separately inject equal volumes (about 1

mL) of the headspace of Test solution 1, 2, and 3 into the

chromatograph, record the chromatograms, and measure

the responses for the major peaks. Plot the response for

methanol in each test solution versus the quantity, in mg,

of methanol in each test solution. Draw the straight line best

fitting the three points, and extrapolate the line until it inter-

sects the quantity-of-methanol axis. From the intercept, de-

termine the quantity, in mg, of methanol in Test solution 1;

not more than 0.1 % is found.

Limit of 21-acetate of budesonide—

Buffer solution—Proceed as directed in the Assay.
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Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (55 : 45). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Standard solution—Prepare as directed for Standard

preparation in the Assay.

Test solution—Prepare as directed for Assay preparation

in the Assay.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L1. The flow rate is about 1.5 mL per minute. Chro-

matograph the Standard solution, and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 3.1 for the first eluted epimer of 21-acetate

of budesonide, about 3.2 for the second eluted epimer of 21-

acetate of budesonide, 1.0 for the first eluted epimer of bu-

desonide (epimer B), and about 1.1 for the second eluted

epimer of budesonide (epimer A); and the column efficiency

is not less than 5500 theoretical plates, determined from the

budesonide epimer B peak.

Procedure—Inject a volume (about 20 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure the peak responses. Calculate the percentage

of the 21-acetate of budesonide in the portion of Budesonide

taken by the formula:

100(ri / rS),

in which ri is the sum of the peak areas for the two epimers

of 21-acetate of budesonide; and rS is the sum of the areas of

the two budesonide peaks; not more than 0.1% of the 21-ac-

etate of budesonide is found.

Limit of 11-ketobudesonide—

Buffer solution—Proceed as directed in the Assay.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution, acetonitrile, and isopropanol (65 : 26 : 9).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard solution—Prepare as directed for Standard

preparation in the Assay.

Test solution—Proceed as directed for Assay preparation

in the Assay.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 3.5-mm

packing L1. The flow rate is about 1.5 mL per minute. Chro-

matograph the Standard solution, and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 0.73 and 0.78, respectively, for the two epi-

mers of 11-ketobudesonide, about 0.68 for 21-dehydrobu-

desonide, about 0.84 for 14,15-dehydrobudesonide, and

1.0 for the first eluted epimer of budesonide (epimer B);

the resolution, R, between the first epimer of 11-ketobude-

sonide and 21-dehydrobudesonide is not less than 1.0 and

between the second epimer of 11-ketobudesonide and

14,15-dehydrobudesonide is not less than 1.2; and the col-

umn efficiency is not less than 5500 theoretical plates, de-

termined from the budesonide epimer B peak.

Procedure—Inject a volume (about 20 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure the peak responses. Calculate the percentage

of 11-ketobudesonide in the portion of Budesonide taken

by the formula:

100(ri / rU),

in which ri is the sum of the areas of the two ketobudesonide

peaks; and rU is the sum of the areas of the two budesonide

peaks; not more than 0.2% of 11-ketobudesonide is found.
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Related compounds—

Buffer solution andMobile phase—Proceed as directed in

the Assay.

Standard solution—Prepare as directed for Standard

preparation in the Assay.

Test solution—Proceed as directed for Assay preparation

in the Assay.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 3.5-mm

packing L1. The flow rate is about 1.5 mL per minute. Chro-

matograph the Standard solution, and record the peak re-

sponses as directed for Procedure: the column efficiency

is not less than 5500 theoretical plates, determined from the

budesonide epimer B peak.

Procedure—Inject a volume (about 20 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure all of the peak responses. Calculate the per-

centage of each impurity in the portion of Budesonide taken

by the formula:

100(ri / rs),

in which ri is the peak area response for each impurity; and rs

is the sum of the responses of all the peaks: the impurities

meet the requirements listed in the table below.

Compound Name

Relative

Retention Time Limit %

16 a-hydroxylprednoislone 0.11 0.2

D-homobudesonide 0.36 0.1

21-dehydrobudesonide 0.61 0.07

14,15-dehydrobudesonide 0.86 0.1

Total specified impurities — 0.4

Any other individual impurity — 50.1

Total unspecified impurities — 0.4

Assay—

Buffer solution—Dissolve 3.17 g of sodium dihydrogen

phosphate in water, add 0.23g of phosphoric acid, dilute

with water to 1000 mL, and mix. The pH should be

3.2+ 0.1.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (68 : 32). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Budesonide RS in acetonitrile, and dilute

quantitatively and stepwise, if necessary, with Buffer

solution to obtain a solution having a known concentration

of about 0.5 mg per mL. [NOTE—The solution should be pro-

tected from light].

Assay preparation—Transfer about 25 mg of Budesonide,

accurately weighed, to a 50-mL volumetric flask, dissolve in

15 mL of acetonitrile, dilute with Buffer solution to volume,

and mix. [NOTE—The solution should be protected from

light.]
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L1. The flow rate is about 1.5 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the relative retention

time for epimer A is 1.1 with respect to epimer B; the reso-

lution, R, between the two budesonide epimer peaks is

greater than 1.5; and the column efficiency is not less than

5500 theoretical plates, determined from the budesonide

epimer B peak.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the peak area responses for the major peaks. Calcu-

late the quantity, in mg, of epimer A (C25H34O6) in the por-

tion of Budesonide taken by the formula:

50C[rUA / (rSA + rSB)],

in which C is the concentration, in mg per mL, of USP Bu-

desonide RS in the Standard preparation; rUA and rSA are the

peak area responses for epimer A obtained from the Assay

preparation and the Standard preparation, respectively; and

rSB is the peak area response for epimer B obtained from the

Assay preparation and the Standard preparation, respec-

tively. Calculate the quantity, in mg, of budesonide

(C25H34O6) in the portion of Budesonide taken by the formu-

la:

50C[(rUA + rUB) / (rSA + rSB)],

in which rUB is the peak area response of the epimer B ob-

tained from the Assay preparation, and the other terms are

as defined above.&2S (USP28)

BRIEFING

Clorazepate Dipotassium, USP 27 page 489. It is proposed to
replace the TLC Related compounds test with two HPLC proce-
dures, that, according to the validation data received, are more sen-
sitive and specific. The validation of the procedures was based on
analyses performed with a mBondapak C18 brand of L1 column.
For Test 1, the typicl retention time of the internal standard is about
8 minutes and about 11 minutes for 7-chloro-1,3-dihydro-5-phe-
nyl-2H-1,4-benzodiazepin-2-one. For Test 2, the typical retention
time of 2-amino-5-chlorobenzophenone is about 11 minutes. In
both methods, clorazepate dipotassium elutes in the solvent front.

(PA3: S. Salado) RTS—40998-1

Change to read:

USP Reference standards h11i—USP 2-Amino-5-chlorobenzo-
phenone RS.

&USP 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiaze-

pin-2-one RS.&2S (USP28)

USP Clorazepate Dipotassium RS.

Change to read:

Related compounds—[NOTE—Once the solutions are prepared,
they are unstable and should be used immediately.]

Diluting solution—Prepare a solution by dissolving 4 g of potas-
sium carbonate in 100 mL of water.

Standard solution A—Dissolve an accurately weighed quantity
of USP Clorazepate Dipotassium RS and dilute stepwise with Di-
luting solution to obtain a solution having a concentration of 0.1
mg per mL.

Standard solution B—Transfer an accurately weighed quantity
of about 10 mg of USP 2-Amino-5-chlorobenzophenone RS to a
100-mL volumetric flask, dissolve in acetone, dilute with acetone
to volume, and mix. Dilute 10.0 mL of this solution with acetone to
50.0 mL.

Test solution—Dissolve an accurately weighed quantity of about
100 mg of Clorazepate Dipotassium in 5.0 mL ofDiluting solution.

Procedure—Apply separately 5 mL of the Test solution and 5 mL
of each Standard solution to a suitable thin-layer chromatographic
plate (see Chromatography h621i) coated with a 0.25-mm layer of
chromatographic silica gel mixture. Allow the spots to dry, and de-
velop the chromatograms in a solvent system consisting of a mix-
ture of chloroform and acetone (85 : 15) until the solvent front has
moved about three-fourths of the length of the plate. Remove the
plate from the developing chamber, mark the solvent front, and al-
low the solvent to evaporate. Examine the plate under short-wave-
length UV light, and compare the intensities of any secondary
spots observed in the chromatogram of the Test solution with those
of the principal spots in the chromatograms of Standard solution A.
No secondary spot from the chromatogram of the Test solution is
larger or more intense than the principal spot obtained from Stan-
dard solution A (0.5%). Successively spray the plate with a freshly
prepared 1% solution of sodium nitrite in 1N hydrochloric acid.
Dry the plate in a current of air and spray with a 0.4% (w/v) solu-
tion of N-(1-naphthyl)ethylenediamine dihydrochloride in alcohol.
Any violet-colored spot present in the chromatogram of the Test
solution is not greater in size or intensity than the principal spot
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obtained from Standard solution B (0.1%), and the sum of the in-
tensities of all secondary spots obtained by both visualization tech-
niques from the Test solution corresponds to not more than 1%.

&TEST 1—

Phosphate buffer solution—Dissolve about 13.8 g of

monobasic sodium phosphate in 500 mL of water, adjust

with 2.5N sodium hydroxide to a pH of 8.0, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

water, acetonitrile, and Phosphate buffer solution (5 : 4 : 1).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Internal standard solution—Dissolve about 5 mL of 2,6-

dimethylaniline in 50 mL of hexane, and carefully add drop-

wise hydrochloric acid to precipitate the amine hydrochlo-

ride. Filter through a sintered-glass funnel, wash the solid

precipitate with hexane, and allow the precipitate to dry.

Transfer about 50 mg of the dried precipitate of 2,6-dimeth-

ylaniline hydrochloride to a 100-mL volumetric flask, add

10.0 mL of Phosphate buffer solution and 40 mL of water,

and dilute with acetonitrile to volume.

Standard solution—Dissolve an accurately weighed

quantity of USP 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-

benzodiazepin-2-one RS in acetonitrile, and dilute quantita-

tively, and stepwise if necessary, with acetonitrile to obtain a

solution having a known concentration of about 75 mg per

mL. Transfer 4.0 mL of this solution to a 50-mL conical

flask, add 4.0 mL of 0.7M potassium carbonate, 2.0 mL

of Internal standard solution, and 15.0 mL of water. Insert

a stopper, and mix.

Test solution—Transfer an accurately weighed quantity of

about 50 mg of Clorazepate Dipotassium to a 50-mL conical

flask. Add 4.0 mL of 0.7M potassium carbonate, and start

stirring the solution. Add 2 mL of Internal standard solution

and 19.0 mL of water. Stop stirring about 5 minutes after the

addition of the 0.7M potassium carbonate solution. [NOTE—

Prepare fresh immediately before each injection.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 232-nm detec-

tor and a 3.9-mm 6 30-cm column that contains packing

L1. The flow rate is about 1.0 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the relative retention time for 2,6-

dimethylaniline is about 0.8 and 1.0 for 7-chloro-1,3-dihy-

dro-5-phenyl-2H-1,4-benzodiazepin-2-one; the relative

standard deviation of the peak area ratio of 7-chloro-1,3-di-

hydro-5-phenyl-2H-1,4-benzodiazepin-2-one to 2,6-di-

methylaniline for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas. Calculate the percentage of 7-chloro-1,3-dihy-

dro-5-phenyl-2H-1,4-benzodiazepin-2-one in the portion

of Clorazepate Dipotassium taken by the formula:

2500(C/W) (Ri /RS),

in which C is the concentration, in mg per mL, of USP 7-

Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one

RS in the Standard solution; W is the weight, in mg, of Clor-

azepate Dipotassium taken to prepare the Test solution; Ri is

the peak area ratio of any impurity to 2,6-dimethylaniline

obtained from the Test solution; and RS is the peak area ratio

of 7-chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-

one to 2,6-dimethylaniline obtained from the Standard solu-

tion: not more than 0.5% of 7-chloro-1,3-dihydro-5-phenyl-

2H-1,4-benzodiazepin-2-one is found, and not more than

0.1% of any individual impurity is found.

TEST 2—

Diluent—Prepare a mixture of 0.001N sodium hydroxide

and acetonitrile (1 : 1).
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Mobile phase—Prepare a filtered and degassed mixture of

water, acetonitrile, and a 1M solution of tetrabutylammo-

nium hydroxide in methanol (110 : 90 : 1), adjust with

phosphoric acid to a pH of 7.7, and mix. Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP 2-Amino-5-chlorobenzophenone RS in

Diluent, and dilute quantitatively, and stepwise if necessary,

with Diluent, to obtain a solution having a known concen-

tration of about 0.0026 mg per mL.

Test solution—Transfer about 300 mg of Clorazepate Di-

potassium, accurately weighed, to a glass test tube. Add

10.0 mL of Diluent, and vigorously mix on a vortex mixer

for about 90 seconds.[NOTE—Prepare fresh immediately be-

fore each injection.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 238-nm detec-

tor and a 3.9-mm 6 30-cm column that contains packing

L1. The flow rate is about 2 mL per minute. Chromatograph

the Standard solution, and record the peak responses as di-

rected for Procedure: the relative standard deviation of the

peak height for replicate injections is not more than 3.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of each impurity in

the portion of Clorazepate Dipotassium taken formula:

1000(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP 2-

Amino-5-chlorobenzophenone RS in the Standard solution;

W is the weight, in mg, of sample taken; ri is the peak height

of each impurity obtained from the Test solution; and rS is

the peak height of 2-amino-5-chlorobenzophenone obtained

from the Standard solution: not more than 0.1% of 7-chloro-

1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one is

found, not more than 0.1% of any other individual impurity

is found, and not more than 1.0% of total impurities in Test 1

and Test 2 is found.&2S (USP28)

BRIEFING

Clozapine, USP 27 page 498 and page 3053 of the First Sup-
plement. It is proposed to revise the test for Chromatographic pur-
ity to include the chemical name corresponding to each approxi-
mate RF value specified in the Procedure.

(PA3: S. Salado) RTS—41679-1

Change to read:

Chromatographic purity—

Adsorbent: 0.25-mm layer of chromatographic silica gel mix-
ture.

Test solution—Dissolve an accurately weighed quantity of Clo-
zapine in chloroform to obtain a solution containing 10.0 mg per
mL.

Standard solutions—Dissolve an accurately weighed quantity of
USP Clozapine RS in chloroform, and mix to obtain a solution
having a known concentration of 0.1 mg per mL. Quantitatively
dilute portions of this solution with chloroform to obtain the fol-
lowing solutions.

Standard
solution Dilution

Concentration
(mg of RS
per mL)

Percentage
(%, for

comparison with
test specimen)

A 3 in 10 30 0.3
B 1 in 5 20 0.2
C 1 in 10 10 0.1
D 1 in 20 5 0.05

Application volume: 20 mL.
Developing solvent system: a mixture of chloroform and meth-

anol (3 : 1).
Procedure—Proceed as directed for Thin-Layer Chromatogra-

phy under Chromatography h621i. Examine the plate under
short-wavelength UV light, and compare the intensities of any sec-
ondary spots observed in the chromatogram of the Test solution
with those of the principal spots in the chromatograms of the Stan-
dard solutions: no spot from the chromatogram of the Test solution
with an RF value of

&about 0.82, 0.67, or 0.10&1S (USP27)
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&about 0.82, corresponding to 1,4-bis(8-chloro-5H-diben-

zo[b,e][1,4]diazepin-11-yl)piperazine; about 0.67, corre-

sponding to 8-chloro-5,10-dihydro-11H-dibenzo[b,e][1,4]-

diazepin-11-one; or about 0.10, corresponding to 8-chloro-

11-(1-piperazinyl)-5H-dibenzo[b,e][1,4]diazepine,&2S (USP28)

is larger or more intense than that obtained from Standard solution
B, Standard solution C, or Standard solution A, respectively; no
other secondary spot from the chromatogram of the Test solution
is larger or more intense than the principal spot obtained from Stan-
dard solution C (0.1%); and the sum of the intensities of all secon-
dary spots obtained from the Test solution corresponds to not more
than 0.6%.

BRIEFING

Cyclandelate, page 1023 of PF 29(4) [July–Aug. 2003]. On the
basis of comments received, it is proposed to revise Identification
test A to make corrections in the Solution and the Medium.

(PA5: A. Wilk) RTS—41810-1

Add the following:

&Cyclandelate

C17H24O3 276.38

3,3,5-Trimethylcyclohexanol a-phenyl-a-hydroxyacetate.

1,5-cis-3,3,5-Trimethylcyclohexyl 2-hydroxy-2-phenyl ac-

etate [456-59-7].

» Cyclandelate contains not less than 98.0 percent

of C17H24O3, calculated on the dried basis.

Packaging and storage—Preserve in well-closed tight,

light-resistant containers, and store below 408, preferably

between 158 and 308.

USP Reference standards h11i—USP Cyclandelate RS.

Identification—

A: Ultraviolet Absorption h197Ui—

Solution: 0.5 mg mg per mL.

Medium: 96 95 percent alcohol. The solution exhibits

absorption maxima between 250 and 254 nm, between

256 and 260 nm, and between 262 and 266 nm.

B: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Dissolve 10 mg of Cyclandelate in 1 mL of

alcohol.

Application volume: 5 mL.

Developing solvent system: a mixture of hexane, ethyl

acetate, and glacial acetic acid (8 : 2 : 1).

Loss on drying h731i—Dry 1 g over silica gel for 24 hours:

it loses not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Chromatographic purity—

Mobile phase and Chromatographic system—Prepare as

directed in the Assay.

Test solution—Transfer about 100 mg of Cyclandelate,

accurately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with Mobile phase to volume, and mix.

Standard solution—Pipet 3.0 mL of the Test solution into

a 100-mL volumetric flask, dilute withMobile phase to vol-

ume, and mix.

Procedure—Separately inject equal volumes (about 10

mL) of the Test solution and the Standard solution into the

chromatograph, record the chromatograms, and measure the

areas for all the peaks. Allow the chromatogram of the Test

solution to run for a period of time that is about 3 times the
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retention time of cyclandelate. The total area of all the peaks

from the Test solution, other than the peak obtained from

cyclandelate, is not greater than the peak area of cyclande-

late obtained from the Standard solution: not more than

3.0% of total impurities is found.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and water (4 : 1). Make adjustments if necessary

(see System Suitability under Chromatography h621i).

Resolution solution—Dissolve accurately weighed quan-

tities of USP Cyclandelate RS and dicyclohexyl phthalate in

Mobile phase to obtain a solution having known concentra-

tions of about 0.2 mg per mL and 0.08 mg per mL, respec-

tively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Cyclandelate RS in Mobile phase to obtain

a solution having a known concentration of about 1.0 mg

per mL. Pipet 10.0 mL of this solution into a 50-mL volu-

metric flask, dilute with Mobile phase to volume, and mix.

Assay preparation—Transfer about 100 mg of Cyclande-

late, accurately weighed, to a 100-mL volumetric flask, dis-

solve in and dilute with Mobile phase to volume, and mix.

Pipet 10.0 mL of this solution into a 50-mL volumetric

flask, dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 228-nm detec-

tor and a 4.0-mm 6 15-cm column that contains packing

L1. The flow rate is about 1.0 mL per minute. Chromato-

graph the Resolution solution, and record the peak responses

as directed for Procedure: the resolution, R, between cy-

clandelate and dicyclohexyl phthalate is not less than 7.

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the quan-

tity, in mg, of C17H24O3 in the portion of Cyclandelate taken

by the formula:

500C(rU / rS),

in which C is the concentration, in mg per mL, of USP Cy-

clandelate RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&2S (USP28)

BRIEFING

Diclofenac Sodium Delayed-Release Tablets, USP 27 page
596. It is proposed to make a correction in the Procedure in the test
for Drug release to be in accordance with the validation report.

(BPC: M. Marques) RTS—40477-4

Change to read:

Drug release, Method B h724i—
ACID STAGE—

Medium: 0.1N hydrochloric acid; 900 mL.
Apparatus 2 (paddles constructed of, or coated with, polytef be-

ing used): 50 rpm.
Procedure—At the end of 2 hours, remove each Tablet, or the

major portion thereof if the Tablet is not intact, from the individual
vessels, and subject them to the test in the Buffer stage. To the
0.1 N hydrochloric acid remaining in each vessel, add 20.0 mL
of 5N sodium hydroxide, and stir for 5 minutes. Determine the a-
mount of C14H10Cl2NNaO2 dissolved from UV absorbances at the
wavelength of maximum absorbance at about 276 nm on filtered
portions of the solution under test in comparison with a Standard
solution prepared as follows. Transfer about 68 mg of USP Diclo-
fenac Sodium RS, accurately weighed, to a 100-mL volumetric
flask, add 10.0 mL of 0.1N sodium hydroxide, dilute with water
to volume, and mix. Transfer 2.0 mL

&3.0 mL&2S (USP28)
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of this solution to a second 100-mL volumetric flask, dilute with a
mixture of 0.1 N hydrochloric acid and 5 N sodium hydroxide
(900 : 20) to volume, and mix. This Standard solution contains
about 13.6 mg of USP Diclofenac Sodium RS per mL.

BUFFER STAGE—

pH 6.8 Phosphate buffer—Dissolve 76 g of tribasic sodium
phosphate in water to obtain 1000 mL of solution. Mix 250 mL
of this solution with 750 mL of 0.1N hydrochloric acid, and, if
necessary, adjust with 2N hydrochloric acid or 2N sodium hydrox-
ide to a pH of 6.8+ 0.05.
Medium: pH 6.8 Phosphate buffer; 900 mL.
Apparatus 2: 50 rpm.
Procedure—At the end of 45 minutes, determine the amount of

C14H10Cl2NNaO2 dissolved from UVabsorbances at the wavelength
of maximum absorbance at about 276 nm on filtered portions of the
solutions under test, suitably diluted with Medium, in comparison
with a Standard solution prepared as follows. Transfer about 68 mg
of USP Diclofenac Sodium RS, accurately weighed, to a 100-mL
volumetric flask, add 10.0 mL of 0.1N sodium hydroxide, dilute
with water to volume, and mix. Transfer 3.0 mL of this solution to
a second 100-mL volumetric flask, dilute with Medium, as ob-
tained in the Buffer stage, to volume, and mix. This Standard so-
lution contains about 0.02 mg of USP Diclofenac Sodium RS per
mL.
Tolerances—Not less than 75% (Q) of the labeled amount of

C14H10Cl2NNaO2 is dissolved.

BRIEFING

Dimercaprol Injection, USP 27 page 632. It is proposed to add
a test for Bacterial endotoxins to this monograph.

(PA4: E. Gonikberg; AMB: D. Porter) RTS—41570-1

Add the following:

&USP Reference standards h11i—USP Endotoxin

RS.&2S (USP28)

Add the following:

&Bacterial endotoxins h85i—It contains not more than 1

USP Endotoxin Unit per mg of dimercaprol.&2S (USP28)

BRIEFING

Diphenoxylate Hydrochloride and Atropine Sulfate Oral So-
lution, USP 27 page 641 and page 3251 of the Second Supplement.
It is proposed to clarify that the test for Uniformity of dosage units
should be performed with respect to diphenoxylate hydrochloride
only.

(PA4: E. Gonikberg) RTS—41786-1

Change to read:

&Uniformity of dosage units h905i—
FOR ORAL SOLUTION PACKAGED IN SINGLE-UNIT CONTAINERS:

meets the requirements&2S (USP27)

&with respect to diphenoxylate hydrochloride.&2S (USP28)

BRIEFING

Doxepin Hydrochloride Capsules, USP 27 page 664. It is pro-
posed to revise the Identification test, changing the GC system
(which has a packed column that is difficult to find on the market)
for the HPLC system described in the Assay.

(PA3: S. Salado) RTS—41586-01

Change to read:

Identification—Transfer the contents of 2 Capsules to a suitable
flask. Add about 30 mL of chloroform, and shake by mechanical
means for 30 minutes. Dilute with chloroform to 50 mL, and mix.
Quickly filter a portion of the solution through Whatman No. 4 fil-
ter paper, rejecting the first 15 mL of the filtrate. Pipet an aliquot of
the filtered solution containing about 10 mg of doxepin into a se-
parator. Add, if necessary, additional chloroform to bring the vol-
ume to 25 mL. Extract with 50 mL of 1N sodium hydroxide, and
drain the chloroform into another separator. Discard the sodium
hydroxide washing. Wash the chloroform solution with 20 mL of
1N sodium hydroxide. Filter the chloroform layer through cotton
into a 100-mL volumetric flask, extract the aqueous layer with 25
mL of chloroform, and add the chloroform layer to the volumetric
flask. Dilute with chloroform to volume, and mix. Inject a portion
of the chloroform solution, equivalent to 0.5 mg of doxepin, dilut-
ing the chloroform solution, if necessary, into a gas chromatograph
equipped with a flame-ionization detector and a 3.1-m 6 2-mm

Pharmacopeial Forum
Vol. 30(6) [Nov.–Dec. 2004] IN-PROCESS REVISION 1987

#2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



column packed with 3% cyanomethylphenyl silicone liquid phase
on 80- to 110-mesh acid-washed, silanized diatomaceous earth.
The carrier gas is helium flowing at a rate of 30 mL per minute.
The column temperature is 2208, and the temperature of the injec-
tion port and the detector is 2508. The retention times obtained for
the (Z)- and (E)-isomer peaks in the chromatogram of the solution
from the Capsules are the same as those obtained for a 20-mg spec-
imen of USP Doxepin Hydrochloride RS treated and chromato-
graphed in a similar manner.

&The retention times for the major peaks for (E)- and (Z)-

isomers in the chromatogram of the Assay preparation cor-

respond to those in the chromatogram of the Standard prep-

aration, as obtained in the Assay.&2S (USP28)

BRIEFING

Enalapril Maleate and Hydrochlorothiazide Tablets, USP 27
page 703. It is proposed to make a correction in the procedure in
the Dissolution test.

(BPC: M. Marques) RTS—41753-1

Change to read:

Dissolution h711i—
Medium: water; 900 mL.
Apparatus 2: 50 rpm.
Time: 30 minutes.
Determine the amount of C20H28N2O5 �C4H4O4 dissolved, using

filtered portions of the solution under test and following the Pro-
cedure for content uniformity of enalapril maleate, making any
necessary volumetric adjustments, in comparison with a Standard
solution of USP Enalapril Maleate RS having similar concentra-
tions in the same medium.
Determine the amount of C7H8ClN3O4S2 dissolved by employing

UVabsorption at the wavelength of maximum absorbance at about
320 nm and at 360 nm

&

&2S (USP28)

in 1-cm cells, on filtered portions of the solution under test, suitably
diluted with Medium, in comparison with a Standard solution hav-
ing a known concentration of USP Hydrochlorothiazide RS dis-
solved in 20 mL of methanol and diluted with Medium.
Tolerances—Not less than 80% (Q) of the labeled amount of

enalapril maleate (C20H28N2O5 �C4H4O4) and not less than 60%
(Q) of the labeled amount of hydrochlorothiazide (C7H8ClN3O4S2)
are dissolved in 30 minutes.

BRIEFING

Ergotamine Tartrate and Caffeine Suppositories, USP 27
page 726; Ergotamine Tartrate and Caffeine Tablets, USP 27
page 727. It is proposed to replace the undefined term ‘‘fixed alka-
li’’ in Identification test B with the name of the actual reagent used.

(PA3: S. Salado) RTS—41195-2

Change to read:

Identification—Melt 1 Suppository in 10 mL of hot tartaric acid
solution (1 in 100), and mix. Chill the mixture until the layer of oil
has hardened, then filter, divide the filtrate into two parts, and use
this filtrate for the following tests.

A: To one part of the filtrate add 10 mL of p-dimethylamino-
benzaldehyde TS: a blue color develops (presence of ergotamine).

B: Transfer the remaining part of the filtrate to a small evapo-
rating dish, evaporate on a steam bath to dryness, add 1 mL of hy-
drochloric acid and 100 mg of potassium chlorate, and evaporate.
Invert the dish over a vessel containing ammonium hydroxide: the
residue acquires a purple color, which disappears upon the addition
of a solution of fixed alkali

&1N sodium hydroxide&2S (USP28)

(presence of caffeine).

BRIEFING

Ergotamine Tartrate and Caffeine Tablets, USP 27 page
727—See briefing under Ergotamine Tartrate and Caffeine Sup-
positories.

(PA3: S. Salado) RTS—41195-3

Change to read:

Identification—Crush 1 Tablet, shake with 10 mL of chloroform
and 3 drops of ammonium hydroxide, and filter. Divide the filtrate
into two parts in small evaporating dishes, evaporate on a steam
bath to dryness, and use the residues for the following tests.

A: Mix one of the residues with 5 mL of tartaric acid solution
(1 in 100), and add 10 mL of p-dimethylaminobenzaldehyde TS: a
blue color develops (presence of ergotamine).

B: To the other residue add 1 mL of hydrochloric acid and 100
mg of potassium chlorate, and evaporate on a steam bath to dry-
ness. Invert the dish over a vessel containing ammonium hydrox-
ide: the residue acquires a purple color, which disappears upon the
addition of a solution of fixed alkali

&1N sodium hydroxide&2S (USP28)

(presence of caffeine).
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BRIEFING

Estradiol and Norethindrone Acetate Tablets. Because there
is no existing USP monograph for this dosage form, a new mono-
graph is being proposed. The liquid chromatographic procedure is
based on analyses performed with the Waters Symmetry C18 brand
of L1 column.

(PA1: C. Anthony) RTS—39932-1

Add the following:

&Estradiol and Norethindrone Acetate
Tablets

» Estradiol and Norethindrone Acetate Tablets

contain not less than 90.0 percent and not more

than 110.0 percent of the labeled amount of estra-

diol (C18H24O2) and not less than 90.0 percent and

not more than 110.0 percent of the labeled amount

of norethindrone acetate (C22H28O3).

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Estradiol RS. USP

Estrone RS. USP Norethindrone Acetate RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Place 2 Tablets into a 10-mL vial, and add

0.2 mL of water. When the Tablets are partially disintegrat-

ed, add a few glass beads, and shake vigorously to disinte-

gration. Add 4.0 mL of dehydrated alcohol, and shake.

Centrifuge until the supernatant is clear before application

to the plate.

Standard solution—Dissolve accurately weighed quan-

tities, of USP Estradiol RS and USP Norethindrone Acetate

RS in dehydrated alcohol to obtain a solution having known

concentrations of 0.5 mg per mL and 0.25 mg per mL,

respectively.

Application volume: 2 mL.

Developing solvent solution: a mixture of chloroform

and acetone (9 : 1).

Procedure—Proceed as directed in the chapter, using the

Developing solvent system. After removal of the plate, mark

the solvent front, and allow the solvent to evaporate. Place

the plate on a heating plate at 1008 for 15 minutes. Allow the

plate to cool, and then immerse it in a mixture of dehydrated

alcohol and concentrated sulfuric acid (95 : 5). Place the

plate on a piece of thick horizontal paper until it is almost

dry. Heat the plate at 1008 until it has fully developed. Ex-

amine under UV light at 365 nm. The color and RF value of

the principal spots obtained from the Test solution corre-

spond to those obtained from the Standard solution.

B: The retention time and UV spectrum of the major

peaks in the chromatogram of the Assay preparation corre-

spond to those in the chromatogram of the Standard prepa-

ration, as obtained in the Assay.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 cfu per g, and the total combined

molds and yeasts count does not exceed 100 cfu per g.

The Tablets meet the requirements of the tests for the ab-

sence of Salmonella species and Escherichia coli.

Dissolution—[To come.]

Loss on drying h731i—Dry about 1200 mg of finely pow-

dered Tablets in a tared evaporating dish at a pressure not

exceeding 25 mm of mercury at 608 for 3 hours: it loses

not more than 7.5% of its weight.
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Chromatographic purity—

Solution A—Prepare a mixture of water and tetrahydrofu-

ran (200 : 1).

Solution B—Prepare a degassed solution of acetonitrile,

water, and tetrahydrofuran (160 : 40 : 1).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments, if necessary (see System Suitability under

Chromatography h621i).

Diluent—Prepare a mixture of water and dehydrated alco-

hol (1 : 1).

System suitability solution—Dissolve accurately weighed

quantities of USP Estradiol RS, USP Norethindrone Acetate

RS, and USP Estrone RS inDiluent to obtain a solution hav-

ing known concentrations of about 240 mg per mL, 60 mg

per mL, and 1 mg per mL, respectively.

Test solution—Accurately weigh and finely powder 20

Tablets. Transfer the equivalent of 12 Tablets to an appropri-

ate flask, and dissolve in a known volume of Diluent to ob-

tain a solution having known concentrations of estradiol and

norethindrone acetate of about 240 mg per mL and 120 mg

per mL, respectively. Filter the solution, if necessary.

Estradiol standard stock solution—Dissolve an ac-

curately weighed quantity of USP Estradiol RS in alcohol

to obtain a solution having a known concentration of estra-

diol of about 250 mg per mL.

Norethindrone acetate standard stock solution—Dissolve

an accurately weighed quantity of USP Norethindrone Ac-

etate RS in alcohol to obtain a solution having a known con-

centration of norethindrone acetate of about 150 mg per mL.

Standard solution—Combine 250 mL of Estradiol stan-

dard stock solution and 100 mL of Norethindrone acetate

standard stock solution, and dilute with 50.0 mL of Diluent.

Chromatographic system—The liquid chromatograph is

equipped with a dual wavelength detector (235 nm and

254 nm) and a 3.9- 6 30-cm column that contains 4-mm

packing L1. The flow rate is about 0.8 mL per minute. Pro-

gram the chromatogram as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 80 20 equilibration

0–2 80?65 20?35 linear gradient

2–35 65?20 35?80 linear gradient

35–49 20 80 isocratic

49–50 20?80 80?20 linear gradient

50–60 80 20 isocratic

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times are about 1.4 for estrone, about 3.0 for nor-

ethindrone acetate, and 1.0 for estradiol. The resolution, R,

between estrone and estradiol is not less than 1.3, measured

at 254 nm.

Procedure—Separately inject equal volumes (about 100

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of any estradiol

impurity in the portion of Tablets taken by the formula:

100F(CS /CT)(ri / rS),

in which F is the relative response factor of any estradiol

impurity relative to estradiol; CS and CT are the concentra-

tions of the Standard solution and the Test solution, respec-

tively; ri is the peak area at 235 nm for each impurity

obtained from the Test solution; and rS is the peak area at

235 nm obtained from the Standard solution. The Tablets

meet the requirements given in Table 1.
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Table 1

Compound

Relative

retention time

Relative

response factor

Limit

(%)

6-a Hydroxyl estradiol about 0.47 1.0 0.1

6-b Hydroxyl estradiol about 0.51 1.0 0.1

6-Keto estradiol about 0.62 1.0 0.1

16-Keto estradiol about 0.65 1.0 0.1

6-Keto estrone about 0.75 1.0 0.1

b-Equilenol about 0.88 0.04 0.1

6-Dehydro estradiol about 0.95 1.0 0.1

Estradiol 1.0 1.0 0.1

a-Estradiol about 1.06 1.0 0.1

Estrone about 1.17 1.0 0.1

4-Methyl estradiol about 1.24 1.0 0.1

Not more than 0.1% of any other impurity is found, and not

more than 1.0% of total impurities is found. Calculate the

percentage of any norethindrone acetate related impurities

in the portion of Tablets taken by the formula:

100F(CS /CT) (ri / rS),

in which F is the relative response factor of any norethin-

drone acetate related impurity relative to norethindrone ac-

etate; CS and CT are the concentrations of the Standard

solution and the Test solution, respectively; ri is the peak

area at 254 nm for each impurity obtained from the Test so-

lution; and rS is the peak area at 254 nm obtained from the

Standard solution. The Tablets meet the requirements given

in Table 2.

Table 2

Compound

Relative

retention time

Relative

response factor

Limit

(%)

6-b Hydroxy-norethindrone acetate about 0.58 1.0 0.05

Norethindrone about 0.66 1.0 0.05

6-Keto-norethindrone acetate about 0.79 1.8 0.05

19-Nor-17-alpha-preg-4-ene-3,20-dione about 0.90 1.0 0.05

6-Dehydro-norethindrone acetate about 0.97 2.2 0.05

Norethindrone acetate about 1.0 1.0 0.05
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Not more than 0.5% of any other impurity is found, and not

more than 1.0% of total impurities is found.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and water (55 : 45) (see Chromatography

h621i).

Diluent—Prepare a mixture of water and dehydrated alco-

hol (1 : 1).

Estrone standard stock solution—Transfer about 6.00 mg

of USP Estrone RS, accurately weighed, to a 50-mL volu-

metric flask, and dissolve in 10 mL of dehydrated alcohol.

Dilute with dehydrated alcohol to volume, and mix.

Estradiol standard stock solution—Prepare a solution of

USP Estradiol RS in dehydrated alcohol having a known

concentration of 0.25 mg per mL.

Norethindrone acetate standard stock solution—Prepare a

solution of USP Norethindrone Acetate RS in dehydrated

alcohol having a known concentration of 0.15 mg per mL.

System suitability preparation—Transfer 800 mL of Estra-

diol standard stock solution, 600 mL of Norethindrone ace-

tate standard stock solution, and 200 mL of Estrone

standard stock solution to a suitable flask containing 10.0

mL of Diluent.

Standard preparation—Prepare a solution of Estradiol

standard stock solution and Norethindrone acetate standard

stock solution in Diluent having an accurately known con-

centration of about 20 mL per ml and 10 mL per mL, respec-

tively.

Assay preparation—Add 12 Tablets into a measured

amount of Diluent, to obtain a solution having an estradiol

concentration of about 20 mL per mL and a norethindrone

acetate concentration of about 10 mL per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a diode array de-

tector and a 4.6- 6 150-mm column that contains packing

L1. The flow rate is about 1.0 mL per minute. Perform an

investigational run to determine the retention times for estra-

diol and norethindrone acetate. Thus, the absorption of es-

tradiol at 280 nm and norethindrone acetate at 254 nm can

be included in a single run by altering the wavelength. Chro-

matograph the System suitability preparation, and record

the peak areas as directed for Procedure: the resolution,

R, between estradiol and estrone acetate is not less than

1.8. Chromatograph the Standard preparation, and record

the peak area as directed for Procedure: the relative standard

deviation for replicate injections is not more than 3%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the estradiol and norethindrone acetate

peaks. Calculate the quantity, in mg, of estradiol (C18H24O2)

in each of the Tablets taken by the formula:

(VC/12)(rU / rS),

in which V is the volume, in mL, of Diluent taken to prepare

the Assay preparation; C is the concentration, in mg per mL,

of USP Estradiol RS in the Standard preparation; and rU

and rS are the peak areas obtained from the Assay prepara-

tion and the Standard preparation, respectively. Calculate

the quantity, in mg, of norethindrone acetate (C22H28O3) in

each of the Tablets taken by the formula:

(VC/12)(rU / rS),

in which V is the volume, in mL, of Diluent used in the As-

say preparation; C is the concentration, in mg per mL, of

USP Norethindrone Acetate RS in the Standard prepara-
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tion; and rU and rS are the peak areas obtained from the

Assay preparation and the Standard preparation, respec-

tively.&2S (USP28)

BRIEFING

Ethacrynic Acid Tablets, USP 27 page 755. It is proposed to
revise the Dissolution test to make a correction in the preparation
of the Medium.

(BPC: M. Marques) RTS—41591-1

Change to read:

Dissolution h711i—
Medium: 0.1M phosphate buffer, prepared by mixing 13.6 g

of monobasic potassium phosphate and 96.2 mL of 0.1N

&92.2 mL of 1N&2S (USP28)

sodium hydroxide with water to obtain 1000 mL of a solution hav-
ing a pH of 8.0+ 0.05; 900 mL.
Apparatus 2: 50 rpm.
Time: 45 minutes.
Procedure—Determine the amount of C13H12Cl2O4 dissolved

from UV absorbances at the wavelength of maximum absorbance
at about 277 nm on filtered portions of the solution under test, suit-
ably diluted with Medium, in comparison with a Standard solution
having a known concentration of USP Ethacrynic Acid RS in the
same medium.
Tolerances—Not less than 75% (Q) of the labeled amount of

C13H12Cl2O4 is dissolved in 45 minutes.

BRIEFING

Famotidine for Oral Suspension. Because there is no existing
USP monograph for this dosage form, a new monograph, based on
validated methods of analysis, is being proposed. The liquid chro-
matographic procedure in the test for Related compounds and the
Assay is based on analyses performed with the Inertsil ODS-3
brand of L1 column. The typical retention time for the famotidine
peak is about 14 minutes.

(PA4: E. Gonikberg; AMB: D. Porter; NL: C. Barnstein; PSD: C.
Okeke) RTS—41090-1

Add the following:

&Famotidine for Oral Suspension

» Famotidine for Oral Suspension contains the

equivalent of not less than 90.0 percent and not

more than 110.0 percent of the labeled amount

of famotidine (C8H15N7O2S3) when constituted

as directed. It contains one or more suitable buf-

fers, colors, diluents, flavors, and preservatives.

Packaging and storage—Preserve in tight containers, pro-

tected from light. Store at 258, excursions permitted be-

tween 158 and 308.

USP Reference standards h11i—USP Famotidine RS.

Identification—The retention time of the famotidine peak

in the chromatogram of the Assay preparation corresponds

to that in the chromatogram of the Standard preparation,

obtained as directed in the Assay.

Microbial limits h61i—The total aerobic microbial count is

not more than 100 cfu per g. The total combined molds and

yeasts count is not more than 100 cfu per g. It meets the re-

quirements of the tests for the absence of Salmonella species

and Escherichia coli.

pH h791i: between 6.5 and 7.5, in the suspension consti-

tuted as directed in the labeling.

Uniformity of dosage units h905i: meets the require-

ments for Content Uniformity.

Related compounds—

Buffer Solution, Solution A, Solution B, and Diluent—Pre-

pare as directed in the Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.
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System suitability stock solution—Weigh approximately

16 mg of Famotidine into a 50-mL volumetric flask, dis-

solve in 1.0 mL of 1N hydrochloric acid, heat at 808 for

30 minutes, and cool to room temperature. Add 2.0 mL of

1N sodium hydroxide, heat at 808 for 30 minutes, and cool

to room temperature. Add 1.0 mL of 1N hydrochloric acid

to neutralize, and dilute with Diluent to volume.

System suitability solution—Weigh approximately 16 mg

of Famotidine into a 50-mL volumetric flask, add 10 mL of

Diluent, and sonicate to dissolve. Add 5 drops of hydrogen

peroxide solution, heat at 808 for 15 minutes, and cool to

room temperature. Add 20 mL of System suitability stock

solution, and dilute with Diluent to volume.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay, with the following addi-

tion. Chromatograph the System suitability solution and

identify the famotidine peak and the peaks due to impurities

listed in Table 1. Record the peak responses as directed for

Procedure: the resolution, R, between the famotidine peak

and the impurity D peak is greater than 1.5.

Table 1

Name

Approximate Relative

Retention Time

Impurity A1 0.3

Impurity B2 0.5

Impurity C3 0.7

Impurity D4 1.2

1 3-[2-(diaminomethyleneamino)-1,3-thiazol-4-ylmethyl-
sulfinyl]-N-sulfamoyl-propanamidine
2 3-[2-(diaminomethyleneamino)-1,3-thiazol-4-yl-
methylthio]-propanoic acid
3 3-[2-(diaminomethyleneamino)-1,3-thiazol-4-yl-
methylthio]-N-sulfamoyl-propanamide
4 3-[2-(diaminomethyleneamino)-1,3-thiazol-4-yl-
methylthio]- propanamide

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the quantity, in per-

cent, of the total of impurities C and D in the portion of

Famotidine for Oral Suspension taken by the formula:

625CS (ru / rS),

in which CS is the concentration, in mg per mL, of USP

Famotidine RS in the Standard solution; ru is the sum of

the peak areas for impurities C and D obtained from the Test

solution; and rS is the famotidine peak area obtained from

the Standard solution: the total of impurities C and D is less

than 2%.

Assay—

Buffer solution—Dissolve 13.6 g of sodium acetate trihy-

drate in 900 mL of water, adjust with glacial acetic acid to a

pH of 6.0+ 0.1, and dilute with water to 1 L.

Solution A—Prepare a mixture of Buffer solution and ace-

tonitrile (93 : 7).

Solution B—Use acetonitrile.

Diluent—Dissolve 13.6 g of monobasic sodium phos-

phate in 900 mL of water, adjust with 1M sodium hydroxide

to a pH of 7.0+ 0.1, and dilute with water to 1 L. Mix 930

mL of this solution with 70 mL of acetonitrile.

Standard preparation—Dissolve an accurately weighed

quantity of USP Famotidine RS in Diluent to obtain a solu-

tion having a known concentration of about 0.16 mg per

mL.

Assay preparation—Transfer to a 100-mL volumetric

flask an accurately measured portion of Famotidine for Oral

Suspension, freshly mixed and free from air bubbles and

constituted as directed in the labeling, equivalent to about

40 mg of famotidine, based on the labeled amount per mL
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of the Suspension. Add 10 mL of methanol, sonicate for 5

minutes, add 70 mL of Diluent, sonicate for an additional 5

minutes, and dilute with Diluent to volume. Dilute 10.0 mL

of this solution with Diluent to 25.0 mL, and filter.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 268-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L1. The column temperature is maintained at 358.

The flow rate is about 1.5 mL per minute. The chromato-

graph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–15 100 0 isocratic

15–42 100?52 0?48 linear gradient

42–43 52?100 48?0 linear gradient

43–45 100 0 isocratic

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the tailing factor

is not more than 2; the column efficiency is greater than

2000 theoretical plates; and the relative standard deviation

for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of famotidine (C8H15N7O2S3) in the portion

of Famotidine for Oral Suspension taken by the formula:

CD(rU / rS),

in which C is the concentration, in mg per mL, of USP Fam-

otidine RS in the Standard preparation; D is the dilution

factor, in mL, for famotidine in the Assay preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respec-

tively.&2S (USP28)

BRIEFING

Famotidine Tablets, USP 27 page 776 and page 3057 of the
First Supplement. Several changes are proposed in the test for Re-
lated compounds and the Assay. The term ‘‘related compound’’ in
Table 1 is replaced with the term ‘‘impurity’’ to emphasize that
these compounds are not available as USP Reference Standards.
It is also proposed to round the relative retention times to one dec-
imal place. In addition, there are some minor changes in the prep-
aration of the System suitability solution.

(PA4: E. Gonikberg) RTS—41800-1

Change to read:

&Related compounds—

Buffer solution, Mobile phase, Diluent, System suitability solu-
tion, Standard preparation, Assay preparation,

&

&2S (USP28)

and Chromatographic system—Proceed as directed in the Assay.
Standard solution—Use the Standard preparation

&as prepared in the Assay.&2S (USP28)

Test solution—Use the Assay preparation

&as prepared in the Assay.&2S (USP28)

Procedure—Separately inject a volume

&equal volumes&2S (USP28)

(about 50 mL) of the

&Standard solution&2S (USP28)

and the Test solution into the chromatograph, record the chromat-
ograms, and measure the responses for the major peaks. Calculate
the percentage of each impurity in the portion of Tablets taken by
the formula:

100(1/F)C(D/LN)(ri / rS),

in which F is the relative response factor for each impurity peak
(see Table 1 for values); C is the concentration, in mg per mL,
of USP Famotidine RS in the Standard solution; L is the labeled
amount, in mg, of famotidine in each Tablet; N is the number of
tablets taken to prepare the Test solution; D is the dilution factor
used to prepare the Test solution; ri is the peak area obtained for
each individual impurity in the Test solution; and rS is the peak area
for famotidine in the Standard solution. In addition to not exceed-
ing the limits for each impurity in Table 1, not more than 1.5% of
total impurities is found.
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Table 1

&Approximate&2S (USP28)

Relative Retention Time
Relative Response

Factor (F) Name
Limit
(%)

0.38

&0.4&2S (USP28)

1.0 Famotidine related compound A

&Impurity A&2S (USP28)
1

1.0

0.65

&0.7&2S (USP28)

1.0 Famotidine related compound B

&Impurity B&2S (USP28)
2

0.5

0.85

&0.8&2S (USP28)

1.0 Famotidine related compound C

&Impurity C&2S (USP28)
3

0.5

1.21

&1.2&2S (USP28)

1.3 Famotidine related compound D

&Impurity D&2S (USP28)
4

0.5

1 3-[2-(diaminomethyleneamino)-1,3-thiazol-4-ylmethylsulfinyl]-N-sulfamoyl-propanamidine
2 3-[2-(diaminomethyleneamino)-1,3-thiazol-4-ylmethylthio]-propanoic acid
3 3-[2-(diaminomethyleneamino)-1,3-thiazol-4-ylmethylthio]-N-sulfamoyl-propanamide
4 3-[2-(diaminomethyleneamino)-1,3-thiazol-4-ylmethylthio]-propanamide&1S (USP27)

Change to read:

Assay—
&Buffer solution—Dissolve 13.6 g of sodium acetate trihydrate

in 750 mL of water. Add 1 mL of triethylamine, adjust with glacial
acetic acid to a pH of 6.0, and dilute with water to 1 L.
Mobile phase—Prepare a mixture of Buffer solution and aceto-

nitrile (93 : 7), mix, and degas. Make adjustments if necessary (see
System Suitability under Chromatography h621i).
Diluent—Dissolve 6.8 g of monobasic potassium phosphate in

750 mL of water, adjust with 1M potassium hydroxide to a pH
of 6.0, and dilute with water to 1 L.
System suitability stock solution—Transfer 10 mg of famotidine

to a 50-mL volumetric flask, add 1 mL of 0.1N hydrochloric acid,
heat at 808 for 30 minutes, and cool to room temperature. Add 2
mL of 0.1N sodium hydroxide, heat at 808 for 30 minutes, cool to
room temperature, and neutralize by adding 1 mL of 0.1N hydro-
chloric acid. Dilute with Diluent to volume. Transfer 10 mL of this
solution to a separate 50-mL volumetric flask containing 5 mg of
famotidine dissolved in 8 mL of methanol. Dilute with Diluent to
volume.

&Transfer 25 mL of this solution to a 50-mL volumetric

flask, and dilute with Diluent to volume. [NOTE—This solu-

tion is stable for up to 1 month.]&2S (USP28)

System suitability solution—Transfer about 1 mL

&approximately 1 to 1.5 mL&2S (USP28)

of the System suitability stock solution to a suitable container, add 1
mL of Diluent and

&

&2S (USP28)

1 drop of hydrogen peroxide solution, and mix well. [NOTE—Pre-
pare fresh daily.]
Standard preparation—Transfer about 10 mg of USP Famoti-

dine RS, accurately weighed, into a 100-mL volumetric flask,
add 20 mL of methanol, and sonicate for 5 minutes. Dilute with
Diluent to volume, and mix.
Assay preparation—Transfer not fewer than 10 Tablets to a 1-L

volumetric flask. Add 200 mL of Diluent, and swirl to erode the
Tablets. Add 200 mL of methanol, and stir by mechanical means

at 300 rpm for 1 hour. Dilute with Diluent to volume, mix, and
filter. Quantitatively dilute a portion of the clear filtrate with Dilu-
ent to obtain a solution containing about 0.1 mg of famotidine per
mL.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 275-nm detector and a
4.6-mm 6 15-cm column that contains packing L1. The column
temperature is maintained at 408. The flow rate is about 1.4 mL per
minute. Chromatograph the System suitability solution, and identi-
fy the famotidine peak and the peaks due to impurities and degra-
dation products

&

&2S (USP28)

listed in Table 1. Record the peak responses as directed for Proce-
dure: the resolution, R, between the famotidine related compound
C

&impurity C&2S (USP28)

and famotidine peaks is not less than 1.3; the resolution, R, be-
tween the famotidine and famotidine related compound D

&impurity D&2S (USP28)

peaks is not less than 1.3; and the capacity factor, k’, for the fam-
otidine peak is not less than 2.0. Chromatograph the Standard
preparation, and record the peak responses as directed for Proce-
dure: the relative standard deviation for replicate injections is less
than 2.0%.

Procedure—Separately inject equal volumes (about 50 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of famotidine
(C8H15N7O2S3) in each Tablet taken by the formula:

C(D/N)(rU / rS),

in which C is the concentration, in mg per mL, of USP Famotidine
RS in the Standard preparation; D is the dilution factor used to
prepare the Assay preparation; N is the number of Tablets taken
to prepare the Assay preparation; and rU and rS are the peak areas
obtained from the Assay preparation and the Standard prepara-
tion, respectively.&1S (USP27)
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BRIEFING

Fexofenadine Hydrochloride Tablets. Because there is no ex-
isting USP monograph for this drug product, a new monograph is
proposed. The liquid chromatographic system used for the Related
compounds and Assay procedures was validated using a Zorbax
SB-phenyl brand of L11 column. Typical retention times on this
system are 5.5 minutes and 8.8 minutes for fexofenadine and fex-
ofenadine related compound A, respectively. The Dissolution test
was validated using a Spherisorb ODS brand of L1 column. Typ-
ical retention times are about 3.1 minutes for fexofenadine.

(PA1: K. Russo; BPC: M. Marques; PSD: C. Okeke; NL: C. Barn-
stein) RTS—40720-1; 40720-2

Add the following:

&Fexofenadine Hydrochloride Tablets

» Fexofenadine Hydrochloride Tablets contain not

less than 95.0 percent and not more than 105.0

percent of the labeled amount of fexofenadine hy-

drochloride (C32H39NO4 �HCl).

Packaging and storage—Preserve in well-closed con-

tainers, and store at controlled room temperature.

USP Reference standards h11i—USP Fexofenadine Hy-

drochloride RS. USP Fexofenadine Related Compound A

RS.

Identification—

A: Infrared Absorption h197Ki—Weigh and finely

powder a sufficient number of Tablets. Transfer an ac-

curately weighed portion of the powder, equivalent to about

60 mg of fexofenadine hydrochloride, to a capped tube. Add

10 mL of a mixture of acetonitrile and methanol (10 : 1), and

shake or mix on a vortex mixer the sample for 1 to 2 minutes

to disperse the sample. Allow the solution to stand for 10

minutes or centrifuge for 2 to 3 minutes. Pass the liquid into

a 50-mL beaker using a 0.45-mm polytetrafluorethlyene sy-

ringe filter. Evaporate the solvent until about 0.5 mL re-

mains using a nitrogen stream with gentle heating (do not

exceed 758). Add 5 mL of water and 5 drops of dilute hy-

drochloric acid, and stir to induce precipitation. Chill in an

ice bath for about 30 minutes. Filter the solution through a

10- to 15-mm sintered-glass crucible. Dry the precipitate in

an air oven for 1 hour at 1058. The IR absorption spectrum

of a potassium bromide dispersion of the residue so obtained

exhibits maxima only at the same wavelengths as that of a

potassium bromide dispersion of a similar preparation using

USP Fexofenadine Hydrochoride RS. To prepare the refer-

ence standard potassium bromide dispersion, transfer about

60 mg of USP Fexofenadine Hydrochloride RS to a capped

test tube and proceed as directed beginning with ‘‘Add 10

mL of a mixture of acetonitrile and methanol (10 : 1).’’

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Dissolution h711i—

Medium: 0.001 N hydrochloric acid; 900 mL, deaer-

ated.

Apparatus 2: 50 rpm.

Times: 10 and 30 minutes.

Procedure—Determine the percentages of the labeled

amount of fexofenadine hydrochloride (C32H39NO4 �HCl)

dissolved by using the following method.

Buffer solution—Dissolve 1.0 g of monobasic sodium

phosphate, 0.5 g of sodium perchlorate, and 0.3 mL of con-

centrated phosphoric acid in 300 mL of water, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and Buffer solution (7 : 3). Make adjustments if

necessary (see System suitability under Chromatography

h621i).
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Standard solution—[NOTE—A small amount of methanol,

not exceeding 0.5% of the total volume, can be used to dis-

solve fexofenadine hydrochloride.] Dissolve an accurately

weighed quantity of USP Fexofenadine Hydrochloride RS

in Medium to obtain a solution having a known concentra-

tion similar to that expected for the solution under test.

Resolution solution—[NOTE—A small amount of acetic

acid, not exceeding 5% of the total volume, can be used

to dissolve fexofenadine hydrochloride related compound

A.] Dissolve an accurately weighed quantity of USP Fexo-

fenadine Related Compound A RS in water to obtain a so-

lution having a known concentration of about 0.44 mg per

mL. Transfer 1.0 mL of this solution into a vial, add 40 mL

of the Standard solution, and mix.

Test preparation—Use portions of the solution under test

filtered through a 0.45-mm glass fiber filter.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 10-cm column containing packing L1.

The flow rate is about 1.0 mL per minute. Chromatograph

the Resolution solution as directed for Procedure: the reso-

lution, R, between fexofenadine and fexofenadine related

compound A is not less than 2.0. Chromatograph the Stan-

dard solution as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than 2.0%

Procedure—Separately inject equal volumes (approxi-

mately 2 to 3 mg column load of fexofenadine hydrochlo-

ride) of the Standard solution and the Test solution into

the chromatograph, record the chromatograms, and measure

the responses for the fexofenadine peaks. Calculate the

quant i ty, in mg, of fexofenadine hydrochlor ide

(C32H39NO4 �HCl) dissolved in the Medium by the formula:

CD(rU / rS),

in which C is the concentration, in mg per mL, of USP Fex-

ofenadine Hydrochloride RS in the Standard solution; D is

the dilution factor used in preparing the Test preparation;

and rU and rS are the fexofenadine peak areas obtained from

the Test preparation and the Standard solution, respectively.

Tolerances—Not less than 60% (Q) of the labeled amount

of C32H39NO4 �HCl is dissolved in 10 minutes; and not less

than 80% (Q) of the labeled amount of C32H39NO4 �HCl is

dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the require-

ments.

Water, Method I h921i—Grind and finely powder a suffi-

cient number of Tablets, and transfer about 250 mg of the

powder to a titration vessel containing titration medium

heated to 508: not more than 8.5%.

Related compounds—

Diluent and Mobile phase—Prepare as directed in the As-

say.

Sensitivity solution—Dilute 4.0 mL of Standard stock

preparation, prepared as directed in the Assay, with Mobile

phase to 100 mL. Dilute 6.0 mL of this solution withMobile

phase to 100 mL.

Related compound solution—Dissolve an accurately

weighed quantity of USP Fexofenadine Related Compound

A RS in Diluent, and dilute quantitatively, and stepwise if

necessary, with Diluent to obtain a solution having a known

concentration of about 0.05 mg per mL.

Standard stock solution—Use the Standard stock prepa-

ration, prepared as directed in the Assay.

Standard solution—Dilute accurate volumes of the Re-

lated compound solution and the Standard stock solution

with Mobile phase to obtain a solution having known con-

centrations of about 0.015 and 0.0045 mg per mL of fexo-

fenadine hydrochloride and fexofenadine related compound

A, respectively.
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Test stock solution—Use the Assay stock preparation.

Test solution—Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

Proceed as directed for Chromatographic system under As-

say. Chromatograph the Sensitivity solution, and record the

peak responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than 6%.

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 1.6 for fexofenadine related compound A,

and 1.0 fexofenadine; the resolution, R, between fexofena-

dine and fexofenadine related compound A is not less than

7; the tailing factor is not more than 2.0; and the relative

standard deviation for replicate injections is not more than

1.4% and not more than 2.8% for fexofenadine and fexofe-

nadine related compound A, respectively.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution, the Test stock solution, and

the Test solution into the chromatograph, record the chro-

matograms, and measure the peak responses. Calculate the

percentage of fexofenadine related compound A in the por-

tion of Tablets taken by the formula:

100CD(ri / rS)/NL,

in which C is the concentration, in mg per mL, of fexofena-

dine related compound A in the Standard solution; D is the

dilution factor for the preparation of the Test stock solution

in mL; ri and rS are the peak area responses of fexofenadine

related compound A in the Test stock solution and Standard

solution, respectively; N is the number of Tablets used to

prepare the Test stock solution; and L is the label claim, in

mg per Tablet, of fexofenadine hydrochloride. Calculate the

percentage of the decarboxylated degradant [(+)-4-[1-hy-

droxy-4-[4-(hydroxydiphenylmethyl)-1-piperidinyl]-butyl]-

isopropylbenzene; the relative retention time is 6.7] in the

portion of Tablets taken by the formula:

100CD(ri / rS)/NLF,

in which C is the concentration, in mg per mL, of USP Fex-

ofenadine Hydrochloride RS in the Standard solution; D is

the dilution factor for the preparation of the Test stock solu-

tion in mL; ri is the peak area response of the decarboxylated

degradant in the Test stock solution; rS is the peak area re-

sponse of fexofenadine in the Standard solution; N is the

number of Tablets used to prepare the Test stock solution;

L is the label claim, in mg per Tablet, of fexofenadine hy-

drochloride; and F is the relative response factor (F is 1.1)

for the decarboxylated degradant (F is 1.0 for all other

known and unknown impurities). Calculate the percentage

of any other impurities in the portion of Tablets taken by

the formula:

100ri / (DrS + rT),

in which ri is the individual peak area response for an indi-

vidual unknown impurity in the Test stock solution; D is the

dilution factor, in mL, of the Test solution; rS is the peak area

response for fexofenadine in the Test solution; and rT is the

sum of the peak area responses of all unknown impurities in

the Test stock solution: disregard any peak below 0.05%; not

more than 0.35% of fexofenadine related compound A is

found; not more than 0.15% of the decarboxylated degra-

dant is found; not more than 0.1% of any individual other

impurity is found; not more than 0.15% total other impuri-

ties is found; and not more than 0.5% total impurities is

found.
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Assay—

Acid solution—Dilute 17 mL of glacial acetic acid with

water to 1 L, and mix. Dilute 100 mL of this solution with

water to 1 L.

Buffer solution—Dilute 15 mL of a solution containing

acetonitrile and triethylamine (1 : 1) with Acid solution to

1 L. Adjust with phosphoric acid to a pH of 5.25.

Diluent—Prepare a solution of acetonitrile and Acid solu-

tion (75 : 25).

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (64 : 36). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).
Standard stock preparation—Dissolve an accurately

weighed quantity of USP Fexofenadine Hydrochloride RS

in Diluent, and dilute quantitatively, and stepwise if neces-

sary, with Diluent to obtain a solution having a known con-

centration of about 0.25 mg per mL.

Standard preparation—Dilute an accurate volume of the

Standard stock preparation with Mobile phase to obtain a

solution having a known concentration of about 0.015 mg

per mL.

Assay stock preparation—Transfer a sufficient number of

whole Tablets (not fewer than 10) to a suitable volumetric

flask, add Acid solution (equivalent to about 20% of the total

flask volume), and shake by mechanical means at a high

speed for about 30 minutes or until the Tablets are fully dis-

integrated and finely dispersed. Add acetonitrile (equivalent

to about 80% of the total flask volume), and shake by me-

chanical means for 60 minutes. Dilute with Diluent to vol-

ume, and mix. Pass a portion of this solution through a

polytetrafluorethylene filter having a 0.45-mm or finer po-

rosity, and use the filtrate. Dilute quantitatively, and step-

wise if necessary, with Diluent to obtain a solution

containing about 1.2 mg of fexofenadine hydrochloride

per mL.

Assay preparation—Dilute an aliquot of the Assay stock

preparation quantitatively, and stepwise if necessary, with

Mobile phase to obtain a solution containing about 0.018

mg of fexofenadine hydrochloride per mL.

Chromatographic system (see Chromatography h621i)—
The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L11. The flow rate is about 1.5 mL per minute.

The column temperature is maintained at 358. Chromato-

graph the Standard preparation, and record the peak re-

sponses as directed for Procedure: the tailing factor is not

more than 2.0; and the relative standard deviation for repli-

cate injections is not more than 1.4%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the fexofenadine peaks. Calculate

the quantity, in mg per Tablet, of fexofenadine hydrochlo-

ride (C32H39NO4 � HCl) in the portion of Tablets taken by

the formula:

CD(rU / rS)/N,

in which C is the concentration, in mg per mL, of USP Fex-

ofenadine Hydrochloride RS in the Standard preparation;

D is the dilution factor used for the Assay preparation; rU

and rS are the peak responses obtained from the Assay prep-

aration and the Standard preparation, respectively; and N is

the number of Tablets used in the Assay prepara-

tion.&2S (USP28)
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BRIEFING

Fosinopril Sodium; Fosinopril Sodium Tablets; Fosinopril
Sodium and Hydrochlorothiazide Tablets. Because there are
no existing USP monographs for this drug substance and dosage
forms, new monographs, based on validated methods of analysis,
are being proposed. The liquid chromatographic procedures in the
test for Related compounds and in the Assay are based on analyses
performed with the Resolve Silica (Waters) 5-mm brand of L3
packing for Test 1 and the Assay, SAX (Whatman) 5-mm brand
of L12 packing for Test 2, and BDS Hypersil Phenyl (Keystone
Scientific) 5-mm brand of L11 packing for Test 3. Typical retention
times for fosinopril sodium are about 6, 7, and 9 minutes for Tests
1, 2, and 3, respectively.

(PA5: A. Wilk) RTS—40844-1

Add the following:

&Fosinopril Sodium

C30H45NNaO7P 585.64

L-Proline, 4-cyclohexyl-1-[[[2-methyl-1-(1-oxopropoxy)-

propoxy](4-phenylbutyl)phosphinyl]acetyl]-, sodium

salt, [1[S*(R*)],2a,4b]-.

(4S)-4-Cyclohexyl-1-[(R)-[(S)-1-hydroxy-2-methylpro-

poxy](4-phenylbutyl)phosphinyl]acetyl-L-proline pro-

pionate (ester), sodium salt [88889-14-9].

» Fosinopril Sodium contains not less than 97.5

percent and not more than 102.0 percent of

C30H45NNaO7P, calculated on the anhydrous ba-

sis.

Packaging and storage—Preserve in tight containers, and

store at controlled room temperature.

USP Reference standards h11i—USP Fosinopril Sodium

RS. USP Fosinopril Related Compound A RS. USP Fosino-

pril Related Compound B RS.USP Fosinopril Related Com-

pound C RS.USP Fosinopril Related Compound D RS.USP

Fosinopril Related Compound E RS. USP Fosinopril Re-

lated Compound F RS.

Identification—Infrared Absorption h197Mi.

Water, Method II h921i: not more than 0.2%.

Heavy metals, Method II h231i: 0.002%.

Related compounds—

TEST 1—

Mobile phase, Resolution solution, and Chromatographic

system—Proceed as directed in the Assay.

Test solution—Use the Assay preparation.

Procedure—Proceed as directed in the Assay, and mea-

sure the areas for each component in the chromatogram ob-

tained, carrying out the chromatography to four times the

retention time of the fosinopril sodium peak. Calculate the

percentage of each individual related compound by the for-

mula:

100(ri / rs),

in which ri is the response of any individual peak, other than

the fosinopril sodium peak, and rs is the sum of the

responses of all the peaks.

TEST 2—

Mobile phase—Prepare a degassed mixture of acetoni-

trile, water, and phosphoric acid (4000 : 15 : 2). Make ad-

justments if necessary (see System Suitability under

Chromatography h621i).
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Test solution—Use the Assay preparation.

Resolution solution—Transfer about 1 mg of each of USP

Fosinopril Related Compound C RS and USP Fosinopril

Related Compound D RS to a 100-mL volumetric flask.

Dissolve in and dilute with Standard solution to volume,

and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 214-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L12. The column temperature is maintained at 458. The flow

rate is about 0.9 mL per minute. Chromatograph the Reso-

lution solution, and record the peak responses as directed for

Procedure: the resolution, R, between the fosinopril sodium

and the fosinopril related compound C peaks is not less than

1.5.

Procedure—Inject about 20 mL of the Test solution into

the chromatograph, record the chromatogram, and measure

the peak areas, carrying out the chromatography to two

times the retention time of the fosinopril sodium peak. Cal-

culate the percentages of fosinopril related compounds C

and D only by the formula:

100(ri / rs),

in which ri is the peak of fosinopril related compound C or

D, and rs is the sum of the responses of all the peaks.

TEST 3—

Mobile phase—Prepare a degassed mixture of acetonitrile

and 0.2% phosphoric acid (560 : 440). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Resolution solution—Transfer about 1 mg of each of USP

Fosinopril Related Compound E RS and USP Fosinopril

Related Compound F RS to a 100-mL volumetric flask. Dis-

solve in and dilute with Mobile phase to volume, and mix.

Test solution—Transfer about 10 mg of Fosinopril Sodi-

um, accurately weighed, to a 50-mL volumetric flask. Dis-

solve in and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 205-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L11. The column temperature is maintained at 458. The flow

rate is about 1 mL per minute. Chromatograph the Resolu-

tion solution, and record the peak responses as directed for

Procedure: the resolution, R, between the fosinopril related

compound F and the fosinopril sodium peaks is not less than

1.5.

Procedure—Inject about 20 mL of the Test solution into

the chromatograph, record the chromatogram, and measure

the peak areas, carrying out the chromatography to four

times the retention time of the fosinopril sodium peak. Cal-

culate the percentages of fosinopril related compounds E

and F only by the formula:

100(ri / rs),

in which ri is the response of the peak of fosinopril related

compound E or F, and rs is the sum of the responses of all the

peaks. In addition to not exceeding the limits for impurities

in Table 1, not more than 0.1% of any other individual im-

purity is found, and not more than 1.5 % of total impurities

is found.
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Table 1

Relative

Retention Time

Fosinopril Re-

lated

Compound Test

Limit

(%)

2.0 A1 1 0.3

0.7 B2 1 1.0

1.2 C3 2 0.3

1.3 D4 2 0.3

0.8 E5 3 0.3

0.9 F6 3 0.3

1 (4S)-4-Cyclohexyl-1-[(4-phenylbutyl)phosphinyl]acetyl-
L-proline
2 (4R)-4-Cyclohexyl-1-[(R)-[(S)-1-hydroxy-2-methylpro-
poxy](4-phenylbutyl)phosphinyl]acetyl-D-proline propio-
nate (ester)
3 Mixture of (4S)-4-Cyclohexyl-1-[(S)-[(S)-1-hydroxy-2-
methylpropoxy](4-phenylbutyl)phosphinyl]acetyl-L-proline
propionate (ester), sodium salt and (4S)-4-Cyclohexyl-1-
[[(R)-[(R)-1-hydroxy-2-methylpropoxy](4-phenylbutyl)pho-
sphinyl]acetyl-L-proline propionate (ester), sodium salt
4 (4R)-4-Cyclohexyl-1-[(R)-[(S)-1-hydroxy-2-methylpro-
poxy](4-phenylbutyl)phosphinyl]acetyl-L-proline propio-
nate (ester), sodium salt
5 (4S)-4-Cyclohexyl-1-[(R)-[(S)-1-hydroxy-2-methylpro-
poxy](4-phenylbutyl)phosphinyl]acetyl-L-proline propio-
nate (ester), sodium salt
6 (4S)-4-Cyclohexyl-1-[(R)-[(S)-1-hydroxy-ethoxy](4-phe-
nylbutyl)phosphinyl]acetyl-L-proline propionate (ester)

Organic volatile impurities Method I h467i: meets the

requirements.

Assay—

Mobile phase—Prepare a degassed mixture of acetoni-

trile, water, and phosphoric acid (2000 : 10 : 1). Make ad-

justments if necessary (see System Suitability under

Chromatography h621i).

Resolution solution—Transfer about 1 mg of each of USP

Fosinopril Related Compound A RS and USP Fosinopril

Related Compound B RS to a 100-mL volumetric flask. Dis-

solve in and dilute with Mobile phase to volume, and mix.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fosinopril Sodium RS in Mobile phase to

obtain a solution having a known concentration of about

0.10 mg per mL.

Assay preparation—Transfer about 25 mg of Fosinopril

Sodium, accurately weighed, to a 250-mL volumetric flask.

Dissolve in and dilute with Mobile phase to volume, and

mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 214-nm detec-

tor and a 3.9-mm 6 15-cm column that contains packing

L3. The column temperature is maintained at 338. The flow

rate is about 1.2 mL per minute. Chromatograph the Reso-

lution solution, and record the peak responses as directed for

Procedure: the resolution, R, between the fosinopril related

compound B and the fosinopril sodium peaks is not less

than 2.0; and the relative standard deviation of the fosinopril

sodium peak response for replicate injections is not more

than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatogram, and mea-

sure the peak responses for the major peaks. Calculate the

amount, in mg, of C30H45NNaO7P in the portion of Fosino-

pril Sodium taken by the formula:

250CS (rU / rS),

in which CS is the concentration, in mg per mL, of USP Fo-

sinopril Sodium RS in the Standard preparation; and rU and

rS are the peak responses obtained from the Assay prepara-

tion and the Standard prepapration, respectively.&2S (USP28)
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BRIEFING

Fosinopril Sodium Tablets—See briefing under Fosinopril So-
dium. The chromatographic procedure in the Dissolution test was
developed with the Apex C18 brand of L1 packing.

(PA5: A. Wilk; BPC: M. Marques) RTS—40844-2

Add the following:

&Fosinopril Sodium Tablets

» Fosinopril Sodium Tablets contain not less than

90.0 percent and not more than 110.0 percent of

the labeled amount of fosinopri l sodium

(C30H45NNaO7P).

Packaging and storage—Preserve in tight containers, and

store at controlled room temperature.

USP Reference standards h11i—USP Fosinopril Sodium

RS. USP Fosinopril Related Compound A RS. USP Fosino-

pril Related Compound G RS.

Identification—

A: Infrared Absorption h197Fi—

Test specimen—Transfer a portion of the finely powdered

Tablets equivalent to about 25 mg of fosinopril sodium to a

100-mL beaker containing 40 mL of water. Heat at 258 for 5

minutes with stirring, and filter through a medium-porosity

fritted-disc funnel. Centrifuge the filtrate at 2500 rpm for 30

minutes. Adjust the filtrate to a pH of 3 with phosphoric acid

to precipitate the fosinopril, and filter through a fritted-disc

funnel. Dissolve the precipitate by passing chloroform

through the filter, and evaporate the chloroform solution

to dryness under a current of air. Proceed as directed, using

the oily residue so obtained and a similarly prepared residue

from 25 mg of USP Fosinopril Sodium RS.

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that of the

Standard preparation, as obtained in the Assay.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and 0.2% phosphoric acid (64 : 36). Make ad-

justments if necessary (see System Suitability under Chro-

matography h621i).

Resolution solution—Prepare a solution in Mobile phase

containing about 0.02 mg per mL of each of USP Fosinopril

Sodium RS and USP Fosinopril Related Compound G RS.

Test solution—Use portions of the solution under test

passed through a 1.2-mm acrylic filter. [NOTE—Do not use

glass filters.].

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.6-mm 6 15-cm column, maintained at 408, that

contains 5-mm packing L1. The flow rate is about 3 mL per

minute. Chromatograph the Resolution solution and the

Standard solution, and record the peak responses as directed

for Procedure: the resolution, R, between the fosinopril so-

dium peak and the fosinopril related compound G peak is

not less than 1.7; and the relative standard deviation for rep-

licate injections of the Standard solution is not more than

2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of a filtered portion of the solution under test and a Stan-

dard solution having a known concentration of USP Fosino-
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pril Sodium RS in the same medium, and record the chro-

matograms. Measure the responses for the major peaks, and

calculate the amount of C30H45NNaO7P dissolved.

Tolerances—Not less than 80% (Q) of the labeled amount

of C30H45NNaO7P is dissolved in 30 minutes.

Uniformity of dosage units: meet the requirements.

Limit of related compound A—

Mobile phase, Diluent, and Chromatographic system—

Proceed as directed in the Assay.

Standard solution—Dissolve an accurately weighed

quantity of USP Fosinopril Related Compound A RS in

methanol to obtain a solution having a known concentration

of about 0.1 mg per mL. Dilute with Diluent to obtain a so-

lution having a final known concentration of 0.0025 mg per

mL.

Test solution—Use the Assay preparation.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatogram, and measure the

peak responses for the major peaks. Calculate the percent-

age of fosinopril related compound A in the portion of Tab-

lets taken by the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of the fosi-

nopril related compound A in the Standard solution; and rU

and rS are the peak responses obtained from the Test solution

and the Standard solution, respectively. Not more than 4%

is found.

Assay—

Mobile phase—Prepare a degassed mixture of methanol

and 0.2% phosphoric acid (78 : 22). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Diluent—Prepare a mixture of 0.2M urea solution and

acetonitrile (80 : 20).

Resolution solution—Prepare a solution in Diluent con-

taining 30 mg of USP Fosinopril Related Compound A RS

and 70 mg of USP Fosinopril Sodium RS per mL.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fosinopril Sodium RS to obtain a solution

having a known concentration of about 0.1 mg per mL.

Assay preparation—Transfer not fewer than 10 Tablets to

a 500-mL volumetric flask, add 400 mL of Diluent, and stir

for 40 minutes. Dilute withDiluent to volume, mix, and cen-

trifuge. Quantitatively dilute an accurately measured vol-

ume (VS mL) of the clear supernatant with Diluent to

obtain a solution (VA mL) containing about 0.1 mg of fosi-

nopril sodium per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.0-mm 6 30-cm column that contains packing

L1. The flow rate is about 2 mL per minute. Chromatograph

the Resolution solution and the Standard preparation and

record the peak responses as directed for Procedure: the rel-

ative retention time is 0.4 for related compound A, and 1.0

for fosinopril sodium; the resolution, R, between the fosino-

pril sodium and fosinopril related compound A peaks is not

less than 2.0; and the relative standard deviation for repli-

cate injections of the Standard preparation is not more than

2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Continue the

chromatography up to 1.5 times the retention time of the fo-

sinopril sodium peak. Calculate the quantity, in mg, of fosi-
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nopril sodium (C30H45NNaO7P) in the portion of Tablets tak-

en by the formula:

50C(VA /VS)(rU / rS),

in which C is the concentration, in mg per mL, of USP

Fosinopril Sodium RS in the Standard preparation; VA is

the volume, in mL, of the Assay preparation; VS is the vol-

ume, in mL, of supernatant taken for the Assay preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respec-

tively.&2S (USP28)

BRIEFING

Fosinopril Sodium and Hydrochlorothiazide Tablets—See
briefing under Fosinopril Sodium. The chromatographic procedure
in the Dissolution test was developed with the Zorbax Stable Bond
CN brand of L10 packing.

(PA5: A. Wilk; BPC: M. Marques) RTS—40844-3

Add the following:

&Fosinopril Sodium and
Hydrochlorothiazide Tablets

» Fosinopril Sodium and Hydrochlorothiazide

Tablets contain not less than 90.0 percent and

not more than 110.0 percent of the labeled amount

of fosinopril sodium (C30H45NNaO7P) and of hy-

drochlorothiazide (C7H8ClN3O4S2).

Packaging and storage—Preserve in tight containers, and

store at controlled room temperature.

USP Reference standards h11i—USP Benzothiadiazine

Related Compound A RS. USP Fosinopril Sodium RS.

USP Fosinopril Related Compound A RS. USP Fosinopril

Related Compound H RS. USP Hydrochlorothiazide RS.

Identification—

A: Infrared Absorption h197Fi—

FOSINOPRIL SODIUM—Transfer a portion of the finely

powdered Tablets, equivalent to about 25 mg of fosinopril

sodium, to a 100-mL beaker containing 40 mL of water, heat

at 308 for 5 minutes with stirring, and filter through a funnel

having a medium-porosity fritted disk. Centrifuge the fil-

trate at 2500 rpm for 30 minutes. Adjust the filtrate with hy-

drochloric acid to a pH of 1 to precipitate the fosinopril, and

filter through a fritted-disk funnel. Dissolve the precipitate

by passing metyl iosobutyl ketone through the filter, and

evaporate the filtrate to dryness under a stream of nitrogen.

Proceed as directed, using the oily residue so obtained and a

similarly prepared residue from 25 mg of USP Fosinopril

Sodium RS.

HYDROCHLOROTHIAZIDE—Transfer a portion of the finely

powdered Tablets, equivalent to about 37.5 mg of hydro-

chlorothiazide, to a 250-mL beaker containing 120 mL of

water, heat at 308 for 5 minutes with stirring, and filter

through a funnel having a medium-porosity fritted disk.

Wash the precipitate with 60 mL of methylene chloride

and glacial acetic acid (90 : 10) mixture, and discard the fil-

trate. Dissolve the precipitate by passing 10 mL of methyl

isobutyl ketone through the filter, and evaporate the filtrate
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to dryness under a stream of nitrogen. Proceed as directed,

using the waxy residue so obtained and a similarly prepared

residue from 37 mg of USP Hydrochlorothiazide RS.

B: The retention times of the fosinopril sodium and hy-

drochlorothiazide peaks in the chromatogram of the Assay

preparation correspond to those of the Standard prepara-

tion, as obtained in the Assay for fosinopril sodium and As-

say for hydrochlorothiazide, respectively.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Mobile phase—Prepare a filtered and degassed mixture of

0.01M monobasic potassium phosphate (pH 3.0), metha-

nol, and acetonitrile (45 : 35 : 20). Make adjustments if nec-

essary (see System Suitability under Chromatography

h621i).

Standard stock solutions—Separately dissolve about 20

mg of USP Fosinopril Sodium RS and USP Hydrochlorothi-

azide RS accurately weighed in 6 mL of methanol, and di-

lute with water to obtain solutions (Standard stock solution

A and B) having known concentrations of about 0.1 mg per

mL of USP Fosinopril Sodium RS and USP Hydrochloro-

thiazide RS, respectively.

Standard solution—Mix 25 mL of Standard stock solu-

tion B and x25 mL of Standard stock solution A, and dilute

with water to 200 mL, x being the ratio of the respective la-

beled amounts, in mg, of fosinopril sodium to that of hydro-

chlorothiazide per Tablet.

Resolution solution—Transfer 5 mg of USP Fosinopril

Related Compound H RS into a 100-mL volumetric flask,

and dissolve in 5 mL of methanol. Add 2.0 mL of Standard

stock solution B, dilute with methanol to volume, and mix.

Test solution—Use portions of the solution under test

passed through a 1.2-mm acrylic filter. [NOTE—Do not use

glass filters.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a variable wave-

length detector set at 210 nm and 272 nm and a 4.6-mm 6

25-cm column, maintained at 408 that contains 5-mm pack-

ing L10. The flow rate is about 1.3 mL per minute. With the

detector set at 215 nm, chromatograph the Resolution solu-

tion and the Standard solution, and record the peak respon-

ses as directed for Procedure: the resolution, R, between the

fosinopril related compound H peak and hydrochlorothia-

zide peak is not less than 1.5; and the relative standard de-

viation for replicate injections of the Standard solution is

not more than 1.5%.

Procedure—Separately inject equal volumes (about 50

mL) of a filtered portion of the solution under test and the

Standard solution, and record the chromatograms with the

detector set at 272 nm from 0 to 5 minutes and at 210 from 5

to 9 minutes, for hydrochlorothiazide and fosinopril sodium,

respectively. Measure the responses for the major peaks, and

ca l cu la t e the amount of C3 0H4 5NNaO7P and of

C7H8ClN3O4S2 dissolved.

Tolerances—Not less than 80% (Q) of the labeled amount

of C30H45NNaO7P and not less than 75% (Q) of the labeled

amount of C7H8ClN3O4S2 are dissolved in 30 minutes.

Uniformity of dosage units: meet the requirements.

Related compounds—

TEST 1—

Mobile phase, Diluent, and Chromatographic system—

Proceed as directed in the Assay for fosinopril sodium.
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Standard solution—Dissolve an accurately weighed

quantity of USP Fosinopril Related Compound A RS in

methanol to obtain a solution having a known concentration

of about 0.1 mg per mL. Dilute an aliquot (5 in 200) in Dil-

uent to obtain a solution containing 0.0025 mg per mL.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay for fosinopril sodium.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses for the major peaks. Disregard the peak for

hydrochlorothiazide. Calculate the percentage of fosinopril

related compound A in the portion of Tablets taken by the

formula:

20C(D/L)(rU / rS),

in which C is the concentration, in mg per mL, of fosinopril

related compound A in the Standard solution; D is the vol-

ume, in mL, of the Test solution; L is the labeled amount, in

mg per Tablet, of fosinopril sodium; and rU and rS are the

peak responses of fosinopril related compound A obtained

from the Test solution and the Standard solution, respec-

tively. Not more than 4% of fosinopril sodium related com-

pound A is found. Calculate the percentage of any other

impurity in the portion of Tablets taken by the formula:

100(ri / rs),

in which ri is the peak response for each impurity; and rs is

the sum of the responses of all of the peaks: not more than

0.1% of any other individual impurity is found, and not

more than 5.0% of total impurities is found.

TEST 2—

Mobile phase and Chromatographic system—Proceed as

directed in the Assay for hydrochlorothiazide.

Standard solution—Dissolve an accurately weighed

quantity of USP Benzothiadiazine Related Compound A

RS in methanol to obtain a solution having a known concen-

tration of about 0.2 mg per mL. Dilute an aliquot (2 in 100)

in Mobile phase to obtain a solution containing 0.004 mg

per mL.

Test solution—Use the Assay preparation, prepared as di-

rected in the Assay for hydrochlorothiazide.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Disregard the peak for fosi-

nopril. Calculate the percentage of benzothiadiazine related

compound A in the portion of Tablets taken by the formula:

20C(D/L)(rU / rS),

in which C is the concentration, in mg per mL, of benzothi-

adiazine related compound A in the Standard solution; D is

the volume, in mL, of the Test solution; L is the labeled a-

mount, in mg per Tablet, of hydrochlorothiazide; and rU and

rS are the peak responses of benzothiadiazine related com-

pound A obtained from the Test solution and the Standard

solution, respectively. Not more than 0.5% of benzothiadi-

azine related compound A is found.

Assay for fosinopril sodium—

Mobile phase—Prepare a degassed mixture of methanol

and 0.2% phosphoric acid (75 : 25). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).
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Diluent: a mixture of 0.2 M urea and acetonitrile

(80 : 20).

Resolution solution—Prepare a solution in Mobile phase

having a known concentration of about 0.1 mg per mL of

each of USP Fosinopril Related Compound A RS and

USP Fosinopril Sodium RS.

Standard preparation—Dissolve an accurately weighed

quantity of USP Fosinopril Sodium RS in Diluent to obtain

a solution having a known concentration of about 0.1 mg

per mL.

Assay preparation—Place 5 Tablets in each of two 500-

mL volumetric flasks, add 400 mL of Diluent to each flask,

shake for 45 minutes, dilute with Diluent to volume, and

mix. Centrifuge a portion of the solution at 2000 rpm for

20 minutes. Mix equal volumes of the supernatant, ac-

curately measured, and dilute, if necessary, to give an ex-

pected fosinopril sodium concentration of about 0.1 mg

per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a variable wave-

length detector set at 215 nm and a 3.9-mm 6 30-cm col-

umn that contains packing L1. The flow rate is about 2 mL

per minute. Chromatograph the Resolution solution and the

Standard preparation, and record the peak responses as di-

rected for Procedure: the relative retention times are 0.4 for

related compound A and 1.0 for fosinopril sodium; the re-

solution, R, between the fosinopril sodium and fosinopril re-

lated compound A peaks is not less than 4.0; and the relative

standard deviation for replicate injections of the Standard

preparation is not more than 1.5%.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Continue the

chromatography up to 1.5 times the retention time of the fo-

sinopril sodium peak. Calculate the quantity, in mg, of fosi-

nopril sodium (C30H45NNaO7P) in the portion of each Tablet

taken by the formula:

100(CD)(rU / rS),

in which C is the concentration, in mg per mL, of USP Fo-

sinopril Sodium RS in the Standard preparation; D is the

dilution factor of the Assay preparation; and rU and rS are

the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.

Assay for hydrochlorothiazide—

Mobile phase—Prepare a degassed mixture of 0.2%

phosphoric acid and methanol (85 : 15). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Resolution solution—Prepare a solution in Mobile phase

having a known concentration of about 12.5 mg per mL of

USP Hydrochlorothiazide RS and 10 mg per mL of USP

Benzothiadiazine Related Compound A RS.

Standard preparation—Dissolve an accurately weighed

quantity of USP Hydrochlorothiazide RS in Mobile phase

to obtain a solution having a known concentration of about

12.5 mg per mL.

Assay preparation—Place 5 Tablets in each of two 500-

mL volumetric flasks, add 50 mL of water to each flask,

and shake for 15 minutes to disintegrate the Tablets. Add

about 350 mL of methanol, shake for 45 minutes, dilute with

methanol to volume, and mix. Mix 5.0 mL of each superna-

tant and dilute with Mobile phase to 100 mL, and mix, to

give an expected hydrochlorothiazide concentration of

about 12.5 mg per mL. Centrifuge a portion of the solution

at 2000 rpm for 20 minutes.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a variable wave-

length detector set at 271 nm and a 3.9-mm 6 30-cm col-

umn that contains packing L1. The flow rate is about 2 mL

per minute. Chromatograph the Resolution solution and the

Standard preparation, and record the peak responses as di-

rected for Procedure: the relative retention times are 0.7 for

benzothiadiazine related compound A and 1.0 for hydro-

chlorothiazide; the resolution, R, between the hydrochloro-

thiazide and benzathiadiazine related compound A peaks is

not less than 2.0; and the relative standard deviation for rep-

licate injections of the Standard preparation is not more

than 1.5%.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Continue the

chromatography up to 1.5 times the retention time of the hy-

drochlorothiazide peak. Calculate the quantity, in mg, of hy-

drochlorothiazide (C7H8ClN3O4S2) in the portion of each

Tablet taken by the formula:

100(CD)(rU / rS),

in which C is the concentration, in mg per mL, of USP Hy-

drochlorothiazide RS in the Standard preparation; D is the

dilution factor of the Assay preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&2S (USP28)

BRIEFING

Lansoprazole, USP 27 page 1068. On the basis of comments
received, it is proposed to establish limits for individual impurities
under the test for Chromatographic purity, and to lower the limit of
total impurities from 1.0% to 0.6%. Because Lansoprazole has lim-
ited stability in the sample diluent, it is proposed to specify that
both Standard solution and Test solution should be injected within
10 minutes of preparation. It is also proposed to make changes in
the Packaging and storage section.

(PA4: E. Gonikberg; PSD: C. Okeke) RTS—41341-1

Change to read:

Packaging and storage—Preserve in well-closed,

&tight,&2S (USP28)

light-resistant containers.

&Store at room temperature and protect from excessive

heat.&2S (USP28)

Change to read:

Chromatographic purity—

Solution A: water.
Solution B—Prepare a filtered and degassed mixture of acetoni-

trile, water, and triethylamine (160 : 40 : 1). Adjust with phosphoric
acid to a pH of 7.0.

Diluent—Prepare a mixture of Solution A and Solution B (9 : 1).
Blank solution—Prepare a mixture of Diluent and methanol

(9 : 1).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).

Resolution solution—[NOTE—Prepare immediately before us-
ing.] Dissolve 5 mg each of USP Lansoprazole RS and USP Lan-
soprazole Related Compound A RS in 200 mL of methanol. Pipet 1
mL of this solution into a 10-mL volumetric flask, dilute with Dil-
uent to volume, and mix.

System suitability solution—Dissolve a suitable quantity of USP
Lansoprazole Related Compound A RS in methanol, and dilute
quantitatively, and stepwise if necessary, to obtain a solution hav-
ing a known concentration of about 0.025 mg per mL. Pipet 1 mL
of this solution into a 10-mL volumetric flask, dilute with Diluent
to volume, and mix.

Standard solution—

&[NOTE—Inject within 10 minutes of preparation.]&2S (USP28)

Dissolve an accurately weighed quantity of USP Lansoprazole RS
in methanol, and dilute quantitatively, and stepwise if necessary,
with methanol to obtain a solution having a known concentration
of about 25 mg per mL. Pipet 1 mL of this solution into a 10-mL
volumetric flask, dilute with Diluent to volume, and mix.
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&The final concentration of the Standard solution is about

2.5 mg per mL.&2S (USP28)

Test solution—[NOTE—Prepare immediately before using.

&Inject within 10 minutes of preparation.]&2S (USP28)

Transfer about 125 mg of Lansoprazole, accurately weighed, to a
50-mL volumetric flask, dissolve in and dilute with methanol to
volume, and mix. Pipet 1 mL of this solution into a 10-mL volu-
metric flask, and dilute with Diluent to volume.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 285-nm detector and a
4.6-mm 6 15-cm column that contains 5-mm packing L1. The
flow rate is about 0.8 mL per minute. The chromatograph is pro-
grammed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0–40 90?20 10?80 linear gradient
40–50 20 80 isocratic
50–51 20?90 80?10 linear gradient
51–60 90 10 isocratic

Chromatograph the Resolution solution, and record the peak re-
sponses as directed for Procedure: the resolution, R, between lan-
soprazole and lansoprazole related compound A is not less than 6.
Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure: the relative standard deviation
for replicate injections is not more than 3%.

Procedure—Separately inject equal volumes (about 40 mL) of
the Blank solution, the Standard solution, and the Test solution into
the chromatograph, record the chromatograms, and

&identify the lansoprazole peak and the peaks due to impu-

rities listed in Table 1.&2S (USP28)

Measure the areas for the major peaks, excluding the peaks ob-
tained from the Blank solution. Calculate the percentage of each
impurity in the portion of Lansoprazole taken by the formula:

50(C/W)(ri / rS),

&50(CF /W)(ri / rS),&2S (USP28)

in which

&F is the relative response factor for each impurity peak (see

Table 1 for values);&2S (USP28)

C is the concentration, in mg per mL, of USP Lansoprazole RS in
the Standard solution; W is the weight, in mg, of Lansoprazole tak-
en for the Test solution; ri is the peak response for each impurity
obtained from the Test solution; and rS is the peak response for lan-
soprazole obtained from the Standard solution: not more than
1.0% of total impurities is found.

&In addition to not exceeding the limits for impurities in Ta-

ble 1, not more than 0.6% of total impuri t ies is

found.

Table 1

Approximate Relative

Retention Time Relative Response Factor (F) Name Limit (%)

1.1 1.22 Lansoprazole related compound A 0.4

0.8 0.76 Impurity B 0.1

1.2 1.27 Impurity C 0.1

— 1.00 Other individual impurity 0.1

&2S (USP28)

BRIEFING

Loratadine, page 3065 of the First Supplement and page 891 of
PF 30(3) [May–June 2004]. It is proposed to revise the Labeling
statement to indicate that it is necessary to state with which Related
compounds test the article complies only if a test other than Test 1
is used.

(PA1: K. Russo; NL: C. Barnstein) RTS—41792-1

Add the following:

&Labeling—If a test for Related compounds other than Test

1 is used, then the labeling states with which Related com-

pounds test the article complies.&2S (USP28)
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Change to read:

USP Reference standards h11i—USP Loratadine RS.

&USP Loratadine Related Compound A RS. USP Lorata-

dine Related Compound B RS.&2S (USP28)

Change to read:

Related compounds—

&NOTE—On the basis of the synthetic route, perform either

Test 1 or Test 2. Test 2 is recommended if 4,8-dichloro-6,11-

dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one is a

potential related compound.

TEST 1—&2S (USP28)

Mobile phase and Diluent—Prepare as directed in the Assay.
Standard stock solution—Prepare as directed for Standard prep-

aration in the Assay.
Standard solution—Pipet 5.0 mL of Standard stock solution into

a 100-mL volumetric flask, dilute withDiluent to volume, and mix.
Dilute quantitatively, and stepwise if necessary, with Diluent to ob-
tain a solution having a known concentration of about 0.8 mg per
mL.
Test solution—Use the Assay preparation.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm6 15-cm column that contains 5-mm packing L7. The col-
umn temperature is maintained between 258 and 358. The flow rate
is about 1 mL per minute. Chromatograph the Test solution, and
record the peak areas as directed for Procedure: the relative reten-
tion times are about 0.79 for 4-(8-chloro-11-fluoro-6,11-dihydro-
5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-1-piperidinecar-
boxylate ethyl and 1.0 for loratadine. Chromatograph the Standard
solution, and record the peak area of the main peak as directed for
Procedure: the relative standard deviation for replicate injections is
not more than 4.0%.
Procedure—Separately inject equal volumes (about 50 mL) of

the Test solution and the Standard solution into the chromatograph,
record the chromatograms, and measure all the peak areas in the
Test solution and the area of the main peak in the Standard solu-
tion. Calculate the percentage of each impurity in the portion of
Loratadine taken by the formula:

10,000(C/F)(ri / rS)/W,

in which C is the concentration, in mg per mL, of USP Loratadine
RS in the Standard solution; F is the relative response factor for
each impurity, if known (F is 0.25 for 4-(8-chloro-11-fluoro-
6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-1-pi-
peridinecarboxylate ethyl); ri is the peak area response for each im-
purity in the Test solution; rS is the peak area response of loratadine
in the Standard solution; and W is the quantity, in mg, of Lorata-
dine taken to prepare the Test solution: not more than 0.2% of 4-(8-
chloro-11-fluoro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-
b]pyridin-11-yl)-1-piperidinecarboxylate ethyl is found; not more
than 0.1% of any other individual impurity is found; and not more
than 0.3% of total impurities is found.

&TEST 2—

Solution A—Dissolve 0.96 g of 1-pentanesulfonic acid so-

dium salt in 900 mL of water. Adjust with phosphoric acid

solution (1 in 10) to a pH of 3.00+ 0.05, dilute with water

to 1 L, filter, and degas.

Solution B—Use acetonitrile.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Standard solution—Dissolve accurately weighed quan-

tities of USP Loratadine RS, USP Loratadine Related Com-

pound A RS, and USP Loratadine Related Compound B RS

in methanol, and dilute quantitatively, and stepwise if nec-

essary, with methanol to obtain a solution containing about

0.1 mg of each compound per mL. Transfer 1.0 mL of this

solution to a 10-mL volumetric flask, add 2 mL of Solution

A, dilute with methanol to volume, and mix to obtain a so-

lution having a known concentration of about 0.01 mg of

each per mL.

Test solution—Transfer about 100 mg of Loratadine, ac-

curately weighed, to a 10-mL volumetric flask, and dissolve

in 2 mL of methanol. Add 2 mL of Solution A, then dilute

with methanol to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 25-cm column containing 5-mm pack-

ing L1. The flow rate is about 1.2 mL per minute. The

chromatograph is programmed as follows.

Time

(min)

Solution A

(%)

Solution B

(%) Elution

0 75 25 isocratic

0–20 75?50 25?50 linear gradient

20–30 50?40 50?60 linear gradient

30–35 40?30 60?70 linear gradient
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Time

(min)

Solution A

(%)

Solution B

(%) Elution

35–45 30 70 isocratic

45–50 30?75 70?25 step gradient

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the relative retention

times and response factors are as follows in the table below.

The resolution, R, between loratadine related compound A

and loratadine related compound B is not less than 1.5; and

the relative standard deviation of the loratadine peak re-

sponse from replicate injections is not more than 10%.

Related Compound

Relative Retention Time

with respect to Loratadine

Relative Response Factor (F)

with respect to Loratadine

Loratadine related compound A 0.50 1.00

Loratadine related compound B 0.53 0.89

8-Chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta-

[1,2-b]pyridin-11-one

0.70 0.60

8-Chloro-6,11-dihydro-11-[N-methyl-4-piperidinyl]11-

hydroxy-5H-benzo[5,6]cyclohepta[1,2-b]pyridine

0.75 0.46

4,8-Dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta-

[1,2-b]pyridin-11-one

1.23 0.92

8-Chloro-6,11-dihydro-11-[N-ethoxy carbonyl-4-

piperidinyl]-11-hydroxy-5H-benzo[5,6]cyclohepta-

[1,2-b]pyridine

1.60 0.42

4,8-Dichloro-6,11-dihydro-11-[N-ethoxy carbonyl-4-

piperidylidene]-5H-benzo[5,6]cyclohepta-

[1,2-b]pyridine

1.83 1.08

Loratadine 1.00 1.00

Procedure—Inject a volume (about 20 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure the peak responses. Calculate the percentage

of each impurity in the portion of Loratadine taken by the

formula:

(100/F)(CS /CT)(ri / rS),

in which CS is the concentration, in mg per mL, of USP Lor-

atadine RS in the Standard solution; CT is the concentration,

in mg per mL of the Test solution; F is the relative response

factor as indicated in the table (F = 1.0 for unknown impu-

rities); ri is the peak area response for the individual impu-

rity in the Test solution; and rS is the peak response for

loratadine in the Standard solution: not more than 0.1%

of loratadine related compound A is found; not more than
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0.1% of loratadine related compound B is found; less than

0.1% for each individual unknown impurity is found; and

not more than 0.3% of total impurities is found.&2S (USP28)

BRIEFING

Loratadine Oral Solution, page 3271 of the Second Supple-
ment and page 1258 of PF 30(4) [July–Aug. 2004]. It is proposed
to revise the preparation of the Resolution solution in the test for
Related compounds by adding a dilution step. This dilution is need-
ed so that the resolution requirement can be met.

(PA1: K. Russo) RTS—41792-2

Change to read:

Related compounds—

Mobile phase—Prepare a mixture of 15 mmol of sodium dode-
cyl sulfate in a mixture of water and acetonitrile (1 : 1). Adjust with
phosphoric acid to a pH of 2.6+ 0.1, filter, and degas. Make ad-
justments if necessary (see System Suitability under Chromatogra-
phy h621i).
Diluent—Prepare a mixture of Mobile phase and water (2 : 1).
System suitability solution 1—Dissolve an accurately weighed

quantity of USP Loratadine RS, and dilute quantitatively, and step-
wise if necessary, to obtain a solution having a known concentra-
tion of about 0.002 mg per mL.
System suitability solution 2—Quantitatively transfer 5.0 mL of

System suitability solution 1 into a suitable container, dilute with
Diluent to 50 mL, and mix.
Resolution solution—Transfer an amount of Oral Solution,

equivalent to 20 mg of loratadine, into a screw-cap glass container.
Add 1 mL of 3% aqueous hydrogen peroxide, and mix. Cap, and
heat at 658 for 18 to 24 hours.

&Allow to cool to room temperature, then dilute 5 mL with

Diluent to 25 mL.&2S (USP28)

Test solution—Transfer an accurately measured volume of Oral
Solution, equivalent to about 5 mg of loratadine, to a 25-mL vol-
umetric flask, dilute with Diluent to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains 5-mm packing L7. The
flow rate is about 2 mL per minute. The column temperature is
maintained between 308 and 408. Chromatograph the Resolution
solution, and record the peak areas as directed for Procedure: the
relative retention times are about 0.70 for ethyl 4-[8-chloro-5,6-
dihydro-4-(hydroxymethyl)-11H-benzo[5,6]cyclohepta[1,2-b]pyr-
idin-11-ylidene]-1-piperidinecarboxylate, 0.84 for ethyl 4-[8-chlo-
ro-5,6-dihydro-2-(hydroxymethyl)-11H-benzo[5,6]cyclohep-
ta[1,2-b]-pyridin-11-ylidene]-1-piperidinecarboxylate, and 1.0 for

loratadine; and the resolution, R, between loratadine and ethyl 4-
[8-chloro-5,6-dihydro-2-(hydroxymethyl)-11H-benzo[5,6]cyclo-
hepta[1,2-b]pyridin-11-ylidene]-1-piperidinecarboxylate is not
less than 3.0. Chromatograph System suitability solution 1, and re-
cord the peak area response of the loratadine peak as directed for
Procedure: the tailing factor is not less than 0.7 and not greater
than 1.1. Chromatograph System suitability solution 2, and record
the peak area response of the loratadine peak as directed for Pro-
cedure: the relative standard deviation for replicate injections of
System suitability solution 2 is not more than 10%.

Procedure—Inject about 50 mL of the Test solution into the chro-
matograph, record the chromatogram, and measure all the peak ar-
ea responses. Calculate the percentage of each individual related
compound in the portion of Oral Solution taken by the formula:

100(ri / rs),

in which ri is the individual peak response of each related com-
pound in the Test solution; and rs is sum of the responses of all
the peaks, excluding excipient peaks: not more than 0.3% of ethyl
4-[8-chloro-5,6-dihydro-4-(hydroxymethyl)-11H-benzo[5,6]cy-
clohepta[1,2-b]-pyridin-11-ylidene]-1-piperidinecarboxylate is
found; not more than 0.3% of ethyl 4-[8-chloro-5,6-dihydro-2-(hy-
droxymethyl)-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-yli-
dene]-1-piperidinecarboxylate is found; not more than 0.2% of any
other individual impurity is found; and the sum of all impurities is
not more than 0.5%.

BRIEFING

Mangafodipir Trisodium, USP 27 page 1131, page 3272 of the
Second Supplement, and page 1921 of PF 29(6) [Nov.–Dec. 2003].
On the basis of comments received, storage conditions in the Pack-
aging and storage section are corrected.

(PA5: A.Wilk; PSD: C. Okeke) RTS—40966-1

Change to read:

Packaging and storage—Preserve in well-closed containers.
&Store at 258, excursions permitted between 158 and 308

&in a cold place.&2S (USP28) &2S (USP27)

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&2S (USP28)
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Add the following:

&Other requirements—Where the label states that Manga-

fodipir Trisodium is sterile, it meets the requirements under

Sterility Tests h71i.&2S (USP28)

BRIEFING

Megestrol Acetate Oral Suspension, USP 27 page 1153. On
the basis of comments received that some approved products could
not meet the Tolerances in the current Dissolution test, it is pro-
posed to replace this test with separate tests for each of the ap-
proved products. In the absence of any adverse comments, it is
proposed to implement this revision via the Second Interim Revi-
sion Announcement pertaining to USP 28–NF 23, with an official
date of April 1, 2005.

(BPC: M. Marques) RTS—41682-1; 41739-1

Add the following:

.Labeling—When more than one test forDissolution is giv-

en, the labeling states the test used only if Test 1 is not

used..2

Change to read:

Dissolution h711i—
Medium: 0.5% sodium lauryl sulfate in water; 900 mL.
Apparatus 2: 50 rpm.
Procedure—[NOTE—Use a separate syringe for each vessel.]

Withdraw more than 10 mL of the Oral Suspension using a 10-
mL syringe with a long cannula. Remove air bubbles from the sy-
ringe. Adjust the volume to the 10-mL mark on the syringe, and
remove the needle. Wipe the tip of the syringe, and accurately
weigh (gross weight). Operate the apparatus, and rapidly dispense
the Oral Suspension to the side of the vessel at about half way from
the bottom. Similarly dispense the Oral Suspension into other ves-
sels. Accurately weigh each syringe after dispensing the sample
(tare weight). Record sample weights. After completion of the dis-
solution, pass an aliquot through a filter having a 0.45-mm porosity,
and dilute 2.0 mL of the filtrate to 50.0 mL with Dissolution Me-
dium to obtain a solution having a concentration of about 18 mg per
mL. Determine the amount of C24H32O4 dissolved by employing
UVabsorption at the wavelength of maximum absorbance at about
292 nm on filtered portions of the solution under test, in compar-
ison with a Standard solution having a known concentration of
USP Megestrol Acetate RS in the same Medium.
Time: 20 minutes.
Tolerances: Not less than 75% (Q) of the labeled amount of

C24H32O4 is dissolved in 20 minutes.

.
TEST 1—

Medium: 0.5% sodium lauryl sulfate in water; 900 mL.

Apparatus 2: 25 rpm.

Time: 30 minutes.

Standard solution—Transfer about 45 mg, accurately

weighed, of USP Megestrol Acetate RS to a 250-mL volu-

metric flask, add about 12 mL of methanol, and put the flask

in a warm water bath until the solid is dissolved. Dilute with

Medium to volume. The final concentration is about 18 mg

of megestrol acetate per mL.

Procedure—Transfer to the surface of the Medium in the

dissolution vessel an accurately measured volume of Oral

Suspension, freshly mixed and free from air bubbles, equiv-

alent to about 160 mg of megestrol acetate. Determine the

amount of C24H32O4 dissolved by employing UVabsorption

at the wavelength of maximum absorbance at about 292 nm

on filtered portions of the solution under test, in comparison

with the Standard solution. Calculate the percentage of me-

gestrol acetate (C24H32O4) released by the formula:

in which AU and AS are the absorbances obtained from the

Test solution and Standard solution, respectively; CS is the

concentration, in mg per mL, of the Standard solution; V is

the sample volume, in mL, of Oral Suspension taken; 900 is

the volume, in mL, ofMedium; 100 is the conversion factor

to percentage; and LC is the label claim, in mg per mL.

Tolerances—Not less than 80% (Q) of the labeled amount

of C24H32O4 is dissolved in 30 minutes.

TEST 2—If the product complies with this test, the labeling

indicates that it meets USP Dissolution Test 2.

Medium: 0.5% sodium lauryl sulfate in water; 900 mL.

Apparatus 2: 25 rpm.

Pharmacopeial Forum
Vol. 30(6) [Nov.–Dec. 2004] IN-PROCESS REVISION 2015

#2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Time: 30 minutes.

Standard solution—Transfer about 45 mg, accurately

weighed, of USP Megestrol Acetate RS to a 250-mL volu-

metric flask. Add about 5 mL of methanol, and mix. Dilute

withMedium to volume. Transfer 10 mL of this solution to a

100-mL volumetric flask, and dilute with Medium to vol-

ume. The final concentration is about 18 mg per mL.

Test solution—[NOTE—Use a separate syringe for each

vessel.] Withdraw more than 10 mL of the Oral Suspension

using a 10-mL syringe with a long cannula. Remove air

bubbles from the syringe. Adjust the volume to the 10-mL

mark on the syringe, and remove the needle. Wipe the tip of

the syringe, and accurately weigh (gross weight). Operate

the apparatus, and rapidly dispense the Oral Suspension to

the side of the vessel at about half way from the bottom.

Similarly dispense the Oral Suspension into other vessels.

Accurately weigh each syringe after dispensing the sample

(tare weight). Record sample weights. After completion of

the dissolution, pass an aliquot through a nylon filter having

a 0.45-mm porosity, and dilute 2.0 mL of the filtrate with

Medium to 50.0 mL to obtain a solution having a theoretical

concentration of about 18 mg per mL.

Procedure—Determine the amount of C24H32O4 dissolved

by employing UV absorption at the wavelength of maxi-

mum absorbance at about 292 nm, using 0.5-cm pathlength

cuvettes, on the Test solution in comparison with the Stan-

dard solution. Calculate the percentage of megestrol acetate

(C24H32O4) released by the formula:

in which AU and AS are the absorbances obtained from the

Test solution and Standard solution, respectively; CS is the

concentration, in mg per mL, of the Standard solution; d is

the density, in mg per mL, of the Oral Suspension obtained

by dividing the weight of Oral Suspension taken by 10 mL;

WU is the weight, in mg, of Oral Suspension taken; 900 is the

volume, in mL, of Medium; 100 is the conversion factor to

percentage; and LC is the label claim, in mg per mL.

Tolerances—Not less than 80% (Q) of the labeled amount

of C24H32O4 is dissolved in 30 minutes.

TEST 3—If the product complies with this test, the labeling

indicates that it meets USP Dissolution Test 3.

Medium: 0.5% sodium lauryl sulfate in degassed water;

900 mL. Use ultrapure sodium lauryl sulfate with an assay

content of not less than 99.0%.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Determine the amount of C24H32O4 dissolved employing

the following method.

Mobile phase—Proceed as directed in the Assay.

Standard solution—Transfer about 11.5 mg, accurately

weighed, of USP Megestrol Acetate RS to a 25-mL volu-

metric flask, and dilute with Mobile phase to volume.

Test solution—Proceed as directed for Test 2, introducing

the sample into the vessel over a 10- to 15-second time pe-

riod (about 1 mL per second).

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the percentage of

megestrol acetate (C24H32O4) released by the formula:
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in which rU and rS are the peak responses obtained from the

Test solution and Standard solution, respectively; CS is the

concentration, in mg per mL, of the Standard solution; d is

the density, in mg per mL, of the Oral Suspension obtained

by dividing the weight of Oral Suspension taken by 10 mL;

WU is the weight, in mg, of Oral Suspension taken; 900 is the

volume, in mL, of Medium; 100 is the conversion factor to

percentage; and LC is the label claim, in mg per mL.

Tolerances—Not less than 80% (Q) of the labeled amount

of C24H32O4 is dissolved in 30 minutes..2

BRIEFING

Mepivacaine Hydrochloride Injection, USP 27 page 1164. It
is proposed to revise the Chromatographic system in the Assay to
clarify the solutions used to determine the system suitability pa-
rameters.

(PA1: K. Russo) RTS—41678-1

Change to read:

Assay—

pH 6.3 Phosphate buffer—Dissolve 3.40 g of monobasic potas-
sium phosphate and 4.35 g of dibasic potassium phosphate in 1000
mL of water, and adjust, if necessary, with potassium hydroxide or
phosphoric acid to a pH of 6.3.
Mobile phase—Prepare a filtered and degassed mixture of pH

6.3 Phosphate buffer and acetonitrile (65 : 35). Make adjustments
if necessary (see System Suitability under Chromatography h621i).
System suitability preparation—Dissolve suitable amounts of

methylparaben and USP Mepivacaine Hydrochloride RS in an ap-
propriate volume of Mobile phase to obtain a solution containing
about 0.05 mg per mL and 1.0 mg per mL, respectively.
Standard preparation—Dissolve an accurately weighed quantity

of USP Mepivacaine Hydrochloride RS in Mobile phase, and di-
lute quantitatively, and stepwise if necessary, withMobile phase to
obtain a solution having a known concentration of about 1.0 mg
per mL.
Assay preparation—Transfer a volume of Injection, equivalent

to about 100 mg of mepivacaine hydrochloride, to a 100-mL vol-
umetric flask, dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 263-nm detector and a
4.6-mm 6 25.0-cm column that contains 5-mm packing L1.*

The flow rate is about 1.0 mL per minute. The column temperature
is maintained at 408. Chromatograph the System suitability prepa-
ration, and record the peak responses as directed for Procedure:
the relative retention times are about 1.4 for methylparaben and
1.0 for mepivacaine; the resolution, R, between methylparaben
and mepivacaine is not less than 2.0; the capacity factor, k’, for
the mepivacaine peak is not less than 1.0; and the tailing factor
for the mepivacaine peak is not more than 2.0.

&Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure:&2S (USP28)

the relative standard deviation for replicate injections is not more
than 2.0%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the mepivacaine peaks. Calculate the quantity, in mg, of mepiv-
acaine hydrochloride (C15H22N2O �HCl) in the volume of Injection
taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Mepiva-
caine Hydrochloride RS in the Standard preparation; and rU and
rS are the peak responses obtained from the Assay preparation and
the Standard preparation, respectively.

BRIEFING

Morantel Tartrate. Because there is no existing USP mono-
graph for this article, a new monograph is being proposed. The Re-
lated compounds test is an HPLC procedure utilizing a 4.6-mm6
25-cm column that contains 5-mm L1 packing and a 226-nm detec-
tor. The Assay is a titrimetric method with the test material being
dissolved in anhydrous acetic acid and titrated with 0.1N perchlo-
ric acid. Interested parties are encouraged to submit comments.

(VET: I. DeVeau) RTS—41471-1

* AWhatman Partisphere RTF C18 brand of L1 column has been shown to
be an appropriate column.
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Add the following:

&Morantel Tartrate

C12H16N2S � C4H6O6 370.42

Pyrimidine, 1,4,5,6-tetrahydro-1-methyl-2-[2-(3-methyl-2-

thienyl)ethenyl]-, (E)-,[R-(R*,R*)]-2,3-dihydroxybuta-

nedioate (1 : 1).

(E)-1,4,5,6-Tetrahydro-1-methyl-2-[2-(3-methyl-2-thienyl)-

vinyl]pyrimidine tartrate (1 : 1). [26155-31-7].

Morantel [20574-50-9].

» Morantel Tartrate contains not less than 98.5

percent and not more than 101.5 percent of

C12H16N2S � C4H6O6, calculated on the dried ba-

sis.

Packaging and storage—Preserve in well-closed, light-re-

sistant containers. Store at 258, excursions permitted be-

tween 158 and 308.

Labeling—Label it to indicate it is for veterinary use only.

USP Reference standards h11i—USP Morantel Tartrate

RS.

Clarity and color of solution—Dissolve and dilute 0.25 g

to 25.0 mL in carbon dioxide-free water. Solution is clear

and yellow to greenish yellow in color.

Identification—

A: Infrared Absorption h197Ki.

B: It meets the requirements of the test for Tartrate

h191i.

C: The retention time of the morantel peak in the chro-

matogram of the Test solution corresponds to that in the

chromatogram of Standard solution 1, as obtained in the test

for Related compounds.

Melting temperature h741i: 1678 to 1728.

pH h791i: between 2.8 and 3.2.

Solution: Dissolve and dilute 0.25 g to 25.0 mL in car-

bon dioxide-free water.

Loss on drying h731i—Dry it at 1008 to 1058 to constant

weight: it loses not more than 1.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i—not more than 20 ppm.

Related compounds—[NOTE—Conduct this test without

exposure to daylight, and with the minimum necessary ex-

posure to artificial light.]

Mobile phase—Mix 3.5 mL of triethylamine and 850 mL

of water. Adjust with phosphoric acid to a pH of 2.5. Add 50

mL of tetrahydrofuran and 100 mL of methanol, and mix.

Tartrate solution—Prepare a solution containing about

0.15 mg tartaric acid per mL in Mobile phase.

Standard solution 1—Dissolve an accurately weighed

quantity of USP Morantel Tartrate RS in Mobile phase to

obtain a solution having a known concentration of about

5.0 mg per mL.

Standard solution 2—Dilute 2.0 mL of Standard solution

1 to 100.0 mL with Mobile phase.

System suitability solution—Expose 10 mL of Standard

solution 1 to daylight for 15 minutes before injection.

Test solution—Dissolve an accurately weighed quantity of

Morantel Tartrate in Mobile phase to obtain a solution hav-

ing a concentration of about 0.5 mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 226-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm
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packing L1. The flow rate is about 0.75 mL per minute.

Chromatograph the Tartrate solution, Standard solution 1,

and System suitability solution, and record the peak areas

as directed for Procedure: using the System suitability solu-

tion, the resolution between morantel and its preceding peak

((Z)-isomer) is not less than 2.

Procedure—Separately inject equal volumes (about 20

mL) of the Tartrate solution, Standard solution 1, Standard

solution 2, and the Test solution into the chromatograph, re-

cord the chromatograms, and measure the areas for the ma-

jor peaks. Disregarding the tartrate peak and any peak in the

chromatogram of the Test solution less than the area of the

principal peak in the chromatogram of Standard solution 2,

calculate the area percentage of each impurity, relative to

morantel, in the portion of Morantel Tartrate taken by the

formula:

100(CS /CU)(ri / rS),

in which CS and CU are the concentration of morantel tar-

trate, in mg per mL, of Standard solution 1 and Test solu-

tion, respectively; and ri and rS are the peak areas of each

individual impurity and morantel obtained from the Test so-

lution and Standard solution 1, respectively: not more than

0.5% of any individual impurity is found, and not more than

1% of total impurities is found.

Assay—

Dissolve 0.280 g in 40 mL of anhydrous acetic acid. Titrate

with 0.1N perchloric acid VS, determining the endpoint po-

tentiometrically (see Titrimetry h541i). One mL of 0.1 N

pe r ch l o r i c a c i d i s equ i v a l e n t t o 37 . 04 mg o f

C12H16N2S � C4H6O6.&2S (USP28)

BRIEFING

Nabumetone Tablets, USP 27 page 1268. It is proposed to clar-
ify the instructions in the Procedure for the Dissolution test.

(BPC: M. Marques) RTS—41725-1

Change to read:

Dissolution h711i—
Medium: sodium lauryl sulfate solution (2 in 100); 900 mL.
Apparatus 2: 50 rpm.
Time: 45 minutes.
Procedure—Determine the amount of C15H16O2 dissolved by

employing UV absorption

&from the difference between UV absorbances&2S (USP28)

at the wavelengths of maximum and minimum absorbance at about
270 nm and 296 nm, respectively, on filtered portions of the solu-
tion under test, suitably diluted withMedium, if necessary, in com-
parison with a Standard solution having a known concentration of
USP Nabumetone RS in the same medium.
Tolerances—Not less than 75% (Q) of the labeled amount of

C15H16O2 is dissolved in 45 minutes.

BRIEFING

Naltrexone Hydrochloride, USP 27 page 1277. In the test for
Limit of total solvents, it is proposed to (1) revise the concentration
of isopropyl alcohol in the Internal standard stock solution; (2)
provide the concentration, in mg per mL, for the alcohol and meth-
anol used to prepare the Standard solution; and (3) revise the for-
mula for calculating the limit of solvents to reflect these changes. In
addition, minor editorial style changes have been made.

(PA2: D. Bempong) RTS—41665-1

Change to read:

Limit of total solvents—

Internal standard stock solution—Prepare a solution of isopro-
pyl alcohol, which has been tested and found to be free of methanol
and alcohol, having a concentration of about 0.12 mg per mL.

&Transfer 6.0 mL of isopropyl alcohol to a 500-mL volu-

metric flask, dilute with water to volume, and mix.

[NOTE—The isopropyl alcohol must be free of alcohol im-

purities.]&2S (USP28)
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Internal standard solution—Transfer 5.0 mL of the Internal
standard stock solution to a 100-mL volumetric flask, dilute with
water to volume, and mix.
Standard solution—Transfer 2.0 mL of anhydrous methanol and

2.0 mL of alcohol to a 100-mL volumetric flask, dilute with water
to volume, and mix.

&Prepare a solution of methanol and alcohol (C2H5OH) in

water to obtain a solution having a known concentration

of about 16 mg of each per mL.&2S (USP28)

Transfer 3.0 mL of this solution and 5.0 mL of Internal standard
stock solution to a 100-mL volumetric flask, dilute with water to
volume, and mix.
Test solution—Transfer about 75 mg of Naltrexone Hydrochlo-

ride, accurately weighed, to a suitable container, add 5.0 mL of In-
ternal standard solution, and shake to dissolve.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector
and a 4-mm 6 1.8-m glass column packed with 80- to 100-mesh
support S3. The column temperature is maintained at 1508, and the
injection port and detector temperatures are maintained at 1708.
Chromatograph the Standard solution, and record the peak
responses as directed for Procedure: the relative retention times
are about 0.24 for methanol, 0.53 for alcohol, and 1.0 for isopropyl
alcohol.
Procedure—Separately inject equal volumes (about 5 mL) of the

Standard solution and the Test solution into the gas chromato-
graph, record the chromatograms, and measure the responses for
the major peaks. Calculate the percentages of methanol and alcohol
in the portion of Naltrexone Hydrochloride taken by the formula:

(240/W)(RU /RS),

&100(CS /CU)(RU /RS),&2S (USP28)

in which W is the weight, in mg, of Naltrexone Hydrochloride in
the Test solution;

&CS is the concentration, in mg per mL, of methanol or al-

cohol (C2H5OH) in the Standard solution; CU is the concen-

tration, in mg per mL, of Naltrexone Hydrochloride in the

Test solution;&2S (USP28)

and RU and RS are the peak response ratios of methanol or alcohol to
isopropyl alcohol obtained from the Test solution and the Standard
solution, respectively. To the sum of the percentages of methanol
and alcohol, add the percentage of water as determined in the test
forWater: the sum of water and alcoholic solvents is not more than
5.0% for the anhydrous form, and not more than 11.0% for the di-
hydrate form.

BRIEFING

Nystatin, Neomycin Sulfate, Thiostrepton, and Triamcino-
lone Acetonide Ointment, USP 27 page 1353. It is proposed to
revise the Assay for nystatin to replace the microbially based pro-
cedure with an HPLC method. This method is based on analysis
performed with a 3.9 mm 6 15.0 cm Waters Nova-Pak brand of
column that contains 4-mm packing L1. Interested parties are en-
couraged to validate the analytical methods using other chromato-
graphic columns and to submit comments to the USP Expert
Committee on Veterinary Drugs (Standards).

(VET: I. DeVeau) RTS—41603-1; 41603-2

Change to read:

Assay for nystatin—Proceed as directed for nystatin under Anti-
biotics—Microbial Assays h81i, blending a suitable, accurately
weighed portion of Ointment in a high-speed blender for 3 to 5
minutes with a sufficient, accurately measured volume of dimeth-
ylformamide to give a convenient concentration. Dilute an ac-
curately measured volume of the solution so obtained
quantitatively with dimethylformamide to obtain a stock solution
containing about 400 USP Nystatin Units per mL. Dilute an ac-
curately measured volume of this stock solution quantitatively with
Buffer No. 6 to obtain a Test Dilution having a concentration of
nystatin assumed to be equal to the median dose level of the Stan-
dard.

&NOTE—Protect solutions that contain nystatin from ambi-

ent light.

Ammonium acetate buffer—Dissolve 10.8+ 1.0 g of am-

monium acetate in 2500 mL of water. Adjust with acetic ac-

id to a pH of 6.50+ 0.05.

Mobile phase—Mix 2500 mL of Ammonium acetate buf-

fer, 1000 mL of acetonitrile, and 500 mL of methanol. Pass

through a 0.45-mm nylon filter.

BHT solution—Weigh about 1.0 g of butylated hydroxy-

toluene, and transfer to a 1000-mL volumetric flask. Dilute

with methanol to volume, and mix well.

Standard preparation—In duplicate, dissolve an ac-

curately weighed quantity of USP Nystatin RS in BHT so-

lution to obtain a solution having a known concentration of

about 5400 USP Nystatin Units per mL. Store in low-actinic

glassware.
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System suitability solution—Weigh about 50 mg of USP

Nystatin RS, and transfer to a 50-mL low-actinic volumetric

flask. Add 0.5 mL of 0.01N sodium hydroxide, and allow to

sit for 1 minute. Add 5 mL of Ammonium acetate buffer.

Add about 25 mL of methanol, and sonicate to dissolve. Di-

lute with methanol to volume, and store in low-actinic glass-

ware.

Assay preparation—Thoroughly mix the Ointment prior

to sampling. In duplicate, accurately weigh about 1.0 g of

Ointment having a known density into a low-actinic sample

bottle. Add 20.0 mL of BHT solution, and insert a polytef-

coated magnetic stir bar having dimensions of about 12.7

mm 6 7.9 mm. Clamp the bottles onto a suitable mixer

mill,1 and mix for a minimum of 5 minutes at about 30

Hz. Centrifuge at about 1350 6 g for 5 minutes, or until

the supernatant is clear. Transfer the supernatant to low-ac-

tinic glassware.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 304-nm detec-

tor and a 3.9-mm 6 15-cm column that contains 4-mm

packing L1. The column temperature is maintained at 408,

and the flow rate is about 2.0 mL per minute. [NOTE—Solu-

tions containing nystatin should be stored at 88 until they

can be injected into the chromatograph.] Chromatograph

the Standard preparation and the System suitability solu-

tion, and record the peak areas as directed for Procedure:

using the System suitability solution, the relative retention

times for the nystatin A1 and nystatin A2 peaks are about

1.0 and 1.4, respectively; the column efficiency, using the

nystatin A1 peak, is not less than 1200 theoretical plates;

the tailing factor is not more than 2.0; and the relative stan-

dard deviation for replicate injections is not more than 3.0%.

[NOTE—After the conclusion of the run, rinse the column

with a mixture of acetonitrile and water (85 : 15) until the

baseline is stable, and store in this solution. At the beginning

of the next run, rinse withMobile phase until the baseline is

stable.]

Procedure—Separately inject equal volumes (about 15

mL) of the duplicate Standard preparation and Assay prep-

aration into the chromatograph, record the chromatograms,

and measure the peak areas for nystatin A1 and nystatin A2.

Calculate the quantity, in USP Nystatin Units, of nystatin in

the portion of Ointment taken by the formula:

20(CS /WU)(ru / rs),

in which CS is the concentration of USP Nystatin RS, in USP

Nystatin Units per mL, of the Standard preparation; WU is

the weight, in g, of Ointment taken to prepare the Assay

preparation; and ru and rs are the average peak areas of

the sum of nystatin A1 and nystatin A2 obtained from the

Assay preparation and the Standard preparation, respec-

tively.&2S (USP28)

BRIEFING

Ondansetron; Ondansetron Orally Disintegrating Tablets.
Because there is no existing USP monograph for this article, these
new monographs are being proposed. The liquid chromatographic
procedure in the Assay and in the tests for Limit of ondansetron
related compound D and Related compounds is based on analyses
performed with a Sperisorb Cyano brand of 4.6 mm 6 25 cm, 5.0
mm L10 column. Typical retention times for ondansetron and on-
dansetron related compound A are about 8.2 minutes and 9.2 min-
utes, respectively, in the Assay and the test for Related compounds.
Typical retention times for ondansetron related compound C, on-
dansetron related compound D, and ondansetron are about 6.7 min-
utes, 7.8 minutes and 20.0 minutes, respectively, in the test for
Limit of ondansetron related compound D.

(PA3: S. Salado) RTS—41043-1; 41043-2; 41613-1; 41613-2

1 A suitable mixer mill can be obtained from Retsch Inc., 74
Walker Lane, Newtown, PA 18940 (www.retsch-us.com;
267-757-0351), product number MM 301.
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Add the following:

&Ondansetron

C18H19N3O 293.36

4H-Carbazol-4-one, 1,2,3,9-tetrahydro-9-methyl-3-[(2-

methyl-1H-imidazol-1-yl)methyl]- (+)-.

(+)-2,3-Dihydro-9-methyl-3-[(2-methylimidazol-1-yl)-

methyl]carbazol-4(1H)-one [99614-02-5].

» Ondansetron contains not less than 98.0 percent

and not more than 102.0 percent of C18H19N3O,

calculated on the anhydrous basis.

Packaging and storage—Preserve in light-resistant con-

tainers.

USP Reference standards h11i—USP Ondansetron RS.

USP Ondansetron Related Compound C RS. USP Ondanse-

tron Related Compound D RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak for ondansetron

in the chromatogram of the Assay preparation corresponds

to that in the chromatogram of the Standard preparation, as

obtained in the Assay

Water, Method Ia h921i: not more than 3.0%.

Residue on ignition h281i: not more than 0.1%.

Chloride h221i— To 1-g of the substance under test, add 30

to 40 mL of water, and warm gently, if necessary, until no

more dissolves. Mix well, and pass through a filter paper

that gives a negative test for chloride. Add I mL of nitric

acid and 1 mL of silver nitrate TS. Dilute with water to

50 mL. Mix well, and allow to stand for 5 minutes protected

from direct sunlight: any turbidity formed is not greater than

that produced in a similarly treated control solution contain-

ing 0.3 mL of 0.020N hydrochloric acid (0.02%).

Limit of ondansetron related compound D—

Phosphate buffer—Dissolve about 2.72 g of potassium

phosphate monobasic in 900 mL of water. Adjust with

1N sodium hydroxide or 0.5N sodium hydroxide to a pH

of 5.4, dilute to 1000 mL, and mix well.

Mobile phase—Prepare a filtered and degassed mixture of

phosphate buffer and acetonitrile (80 : 20). Make adjust-

ments if necessary (see System Suitability under Chroma-

tography h621i).

Standard solution—Dissolve an amount of USP Ondanse-

tron Related Compound D RS in Mobile phase, and dilute

stepwise with Mobile phase, to obtain a solution having a

known concentration of about 0.4 mg per mL.

Resolution solution—Prepare a solution of USP Ondanse-

tron Related Compound D RS and USP Ondansetron Re-

lated Compound C RS in Mobile phase having a known

concentration of about 0.6 mg per mL and 1.0 mg per mL,

respectively.

Test solution—Transfer about 50 mg of Ondansetron, ac-

curately weighed, to a 100-mL volumetric flask, dissolve in

and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 328-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L10. The column temperature is maintained at 308. The flow

rate is about 1.5 mL per minute. Chromatograph the Reso-
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lution solution, and record the peak responses as directed for

Procedure: the relative retention times are about 0.8 for on-

dansetron related compound C and 1.0 for ondansetron re-

lated compound D; the resolution, R, between ondansetron

related compound C and ondansetron related compound D

is not less than 1.5. Chromatograph the Standard solution,

and record the peak responses as directed for Procedure: the

column efficiency is not less than 8000 theoretical plates;

and the relative standard deviation for replicate injections

is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the percentage of

ondansetron related compound D in the ondansetron taken

by the formula:

10(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP On-

dansetron Related Compound D RS in the Standard solu-

tion; W is the weight, in mg, of ondansetron taken to

prepare the Test solution; and rU and rS are the peak

responses of ondansetron related compound D obtained

from the Test solution and the Standard solution, respec-

tively: not more than 0.10% is found.

Related compounds—

Phosphate buffer, Mobile phase, Resolution solution,

Standard preparation, and Chromatographic system—Pre-

pare as directed in the Assay.

Test solution—Use the Assay preparation prepared as di-

rected in the Assay.

Procedure—Inject a volume (about 10 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure the peak responses. Calculate the percentage

of each impurity in the portion of Ondansetron taken by

the formula:

100(ri / rs),

in which ri is the peak area for each impurity; and rs is the

sum of the areas of all the peaks: not more than 0.1% of any

individual impurity is found; and not more than 0.5% of to-

tal impurities is found, including ondansetron related com-

pound D. [NOTE—Disregard the peak corresponding to

ondansetron related compound D at a relative retention time

of about 0.4.]

Organic volatile impurities h467i: meets the require-

ments.

Assay—

Phosphate buffer—Dissolve about 2.72 g of potassium

phosphate monobasic in 900 mL of water. Adjust with

1N sodium hydroxide or 0.5N sodium hydroxide, to a pH

of 5.4, dilute to 1000 mL, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (52 : 48). Make adjust-

ments if necessary (see System Suitability under Chroma-

tography h621i).

Resolution solution—Prepare a solution of USP Ondanse-

tron RS and USP Ondansetron Related Compound A RS in

Mobile phase having a known concentration of about 0.09

mg per mL and 0.05 mg per mL, respectively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Ondansetron RS in Mobile phase, and di-

lute quantitatively, and stepwise if necessary, with Mobile

phase to obtain a solution having a known concentration

of about 0.090 mg per mL.
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Assay preparation—Transfer about 45 mg of Ondanse-

tron, accurately weighed, to a 50-mL volumetric flask, dis-

solve in and dilute with Mobile phase to volume, and mix.

Pipet 5.0 mL of this solution into a 50-mL volumetric flask.

Dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 216-nm detec-

tor and a 4.6-mm 25-cm column that contains packing L10.

The flow rate is about 1.5 mL per minute. The column tem-

perature is maintained at 308. Chromatograph the Resolu-

tion solution, and record the peak responses as directed

for Procedure: the relative retention times are about 1.1

for ondansetron related compound A and 1.0 for ondanse-

tron; the resolution, R, between ondansetron related com-

pound A and ondanse t ron is not l e ss than 1 .5 .

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the tailing factor

is not more than 2.0; and the relative standard deviation for

replicate injections is not more than 1.5%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the ondansetron peaks. Calculate

the quantity, in mg, of C18H19N3O in the portion of Ondan-

setron taken by the formula:

500C(rU / rS)

in which C is the concentration, in mg per mL, of USP On-

dansetron RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&2S (USP28)

BRIEFING

Ondansetron Orally Disintegrating Tablets—See briefing un-
der Ondansetron.

(PA3: S. Salado) RTS—41043-2; 41613-2

Add the following:

&Ondansetron Orally Disintegrating
Tablets

» Ondansetron Orally Disintegrating Tablets con-

tain the equivalent of not less than 90.0 percent

and not more than 110.0 percent of the labeled a-

mount of ondansetron (C18H19N3O).

Packaging and storage—Preserve in light-resistant con-

tainers. Store at controlled room temperature

USP Reference standards h11i—USP Ondansetron RS.

USP Ondansetron Related Compound A RS. USP Ondanse-

tron Related Compound D RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Disintegration—[To come.]

Dissolution h711i—[To come.]

Uniformity of dosage units h905i: meet the require-

ments.

Water, h921i: not more than 4.0%.
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Related compounds—

Phosphate buffer—Prepare as directed in the Assay.

Mobile phase—Prepare a filtered and degassed mixture of

Phosphate buffer and acetonitrile (8 : 2). Make adjustments

if necessary (see System Suitability under Chromatography

h621i).

Ondansetron related compound D solution—Dissolve an

amount of USP Ondansetron Related Compound D RS in

acetonitrile, and dilute stepwise with Mobile phase, to ob-

tain a solution having a known concentration of about

0.04 mg per mL.

2-Methylimidazole solution—Dissolve an amount of 2-

methylimidazole in acetonitrile, dilute quantitatively, and

stepwise if necessary, withMobile phase to obtain a solution

having a known concentration of about 0.04 mg per mL.

Standard stock solution—Dissolve an accurately weighed

quantity of USP Ondansetron RS in acetonitrile, dilute

quantitatively, and stepwise if necessary, withMobile phase

to obtain a solution having a known concentration of about

0.04 mg per mL.

System suitability solution—Transfer 5.0 of each, Stan-

dard stock solution, 2-Methylimidazole solution, and On-

dansetron related compound D solution, to a 100-mL

volumetric flask. Dilute with Mobile phase to volume, and

mix.

Standard solution—Pipet 5.0 mL of the Standard Stock

solution into a 100-mL volumetric flask, dilute with Mobile

phase to volume, and mix.

System sensitivity solution—Pipet 10.0 mL of the Stan-

dard solution into a 100-mL volumetric flask, dilute with

Mobile phase to volume, and mix.

Test solution—Transfer 10 Tablets to an appropriate vol-

umetric flask so that the final concentration is about 400 mg

of ondansetron per mL. AddMobile phase to fill about 60%

of the flask capacity. Shake by mechanical means for about

5 minutes, and dilute withMobile phase to volume. Centri-

fuge a portion of this solution at 3000 rpm for 10 minutes.

Use the supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 216-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L10. The flow rate is about 1.5 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are given in the Table 1; the resolution, R, between

ondansetron and any adjacent peak is not less than 1.5;

the column efficiency is not less than 8000 theoretical plates

for ondansetron; and the tailing factor for the ondasetron

peak is not more than 2.0. Chromatograph the System sen-

sitivity solution, and record the peak responses as directed

for Procedure: the signal-to-noise ratio for the ondansetron

peak is not less than 15. Chromatograph the Standard solu-

tion, and record the peak responses as directed for Proce-

dure: the relative standard deviation for replicate

injections is not more than 5.0%.

Procedure—Inject a volume (about 20 mL) of the Test

solution and the Standard solution into the chromatograph,

record the chromatogram, and measure the peak responses.

Calculate the percentage of each impurity in the portion of

Tablets taken by the formula:

100(C/F)(V/D)(ri / rs),

in which C is the concentration, in mg per mL, of USP On-

dansetron RS in the Standard solution; F is the relative re-

sponse factor for each impurity as described in Table 1; V is

the volume, in mL, of the volumetric flask used to prepare

the Test solution; D is the amount, in mg, of ondansetron in

the sample based on the labeled amount and number of dis-
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integrating tablet taken; ri is the peak area of any impurity in

the Test solution; and rs is peak area of ondansetron in the

Standard solution: it meets the requirements specified in Ta-

ble 1. [NOTE—The run time is about 60 minutes.]

Table 1

Compound name

Relative

Retention

time

Relative

Response

Factor

Limit

(%)

2-Methylimidazol 0.16 0.5 0.15

Ondansetron Re-

lated Compound

D

0.45 1.2 0.12

Ondansetron 1.0 — —

Individual Unknown

Impurity

— 1.0 0.1

Total impurities — — 0.5

Assay—

Diluent: 0.01N hydrochloric acid

Phosphate buffer—Dissolve about 2.72 g of monobasic

potassium phosphate in 1000 mL of water. Adjust with

1N sodium hydroxide or 0.5N sodium hydroxide to a pH

of 5.4.

Mobile phase—Prepare a filtered and degassed mixture of

phosphate buffer and acetonitrile (52 : 48). Make adjust-

ments if necessary (see System Suitability under Chroma-

tography h621i).
Ondansetron related compound A solution—Dissolve an

amount of USP Ondansetron Related Compound A RS in

Diluent, and dilute stepwise with Diluent, to obtain a solu-

tion having a known concentration of about 0.14 mg per

mL.

Assay preparation concentrated—Transfer 10 Tablets to

an appropriate volumetric flask so that the final concentra-

tion is about 400 mg of ondansetron per mL. Add Diluent to

fill about 60% of the flask capacity. Shake by mechanical

means for about 5 minutes, and dilute with Diluent to vol-

ume. Filter a portion of this solution through a 0.45-mm

polypropylene membrane, discarding the first 5 mL.

System suitability solution—Transfer 8.0 mL of ondanse-

tron related compound A solution and 8.0 mL of the Assay

preparation concentrated to a 50-mL volumetric flask. Di-

lute with Diluent to volume, and mix.

Standard preparation—Dissolve an accurately weighed

quantity of USP Ondansetron RS in Diluent, and dilute

quantitatively, and stepwise if necessary, with Diluent to ob-

tain a solution having a known concentration of about 40 mg

per mL.

Assay preparation—Transfer 5.0 mL of the Assay prepa-

ration concentrated to a 50-mL volumetric flask. Dilute

with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—
The liquid chromatograph is equipped with a 216-nm detec-

tor and a 4.6-mm 6 25-cm column that contains packing

L10. The flow rate is about 1.5 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 1.1 for ondansetron related compound A,

and 1.0 for ondansetron; the resolution, R, between ondan-

setron related compound A and ondansetron is not less than

1.5; and the tailing factor is not more than 2.0 for the ondan-

setron peak. Chromatograph the Standard preparation, and

record the peak responses as directed for Procedure: the rel-

ative standard deviation for replicate injections is not more

than 2.0%.
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Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the ondansetron peaks. Calculate

the quantity, in mg, of ondansetron (C18H19N3O) in the por-

tion of Tablets taken by the formula :

(10V)C(rU / rS),

in which C is the concentration, in mg per mL, of USP On-

dansetron RS in the Standard preparation; V is the volume

used to prepare the Assay preparation concentrated; and rU

and rS are the peak responses obtained from the Assay prep-

aration and the Standard preparation, respectively.&2S (USP28)

BRIEFING

Oxycodone Hydrochloride, USP 27 page 1375. It is proposed
to revise the test for Limit of alcohol to provide the concentration,
in mg per mL, of alcohol in the Standard solution. It is also pro-
posed to reflect this change in the formula for calculating the limit
of alcohol in the Procedure.

(PA2: D. Bempong) RTS—41437-1

Change to read:

Limit of alcohol (C2H5OH)—

Internal standard stock solution—Transfer 6.0 mL of isopropyl
alcohol to a 500-mL volumetric flask, dilute with water to volume,
and mix. [NOTE—The isopropyl alcohol must be free of alcohol im-
purities.]

Internal standard solution—Transfer 5.0 mL of Internal stan-
dard stock solution to a 100-mL volumetric flask, dilute with water
to volume, and mix.
Standard solution—Transfer 2 mL of alcohol to a 100-mL vol-

umetric flask, dilute with water to volume, and mix.

&Prepare a solution of alcohol in water to obtain a solution

having a known concentration of about 16 mg of alcohol

(C2H5OH) per mL.&2S (USP28)

Pipet 3.0 mL of this solution and 5.0 mL of the Internal standard
stock solution into a 100-mL volumetric flask, dilute with water to
volume, and mix.
Test solution—Transfer about 240 mg of Oxycodone Hydrochlo-

ride, accurately weighed, to a 15-mL centrifuge tube, add 5.0 mL
of Internal standard solution, and mix to dissolve.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector
and a 4-mm 6 1.8-m glass column that is packed with 80- to
100-mesh support S3, helium being used as the carrier gas. Prior
to use, condition the column overnight at 2358 with a slow flow of
carrier gas. The column is maintained at 1508, and the injection
port and detector temperatures are maintained at 1708. Chromato-
graph the Standard solution, and record the peak responses as di-
rected for Procedure: the resolution, R, between isopropyl alcohol
and alcohol is not less than 2; the tailing factor for alcohol is not
more than 1.5; and the relative standard deviation for replicate in-
jections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 5 mL) of the

Standard solution and the Test solution into the chromatograph, re-
cord the chromatograms, and measure the responses for the major
peaks. Calculate the percentage of C2H5OH in the portion of Oxy-
codone Hydrochloride taken by the formula:

(240/W)(RU /RS),

&100(CS /CU)(RU /RS),&2S (USP28)

in which W is the weight, in mg, of Oxycodone Hydrochloride in
the Test solution;

&CS is the concentration, in mg per mL, of alcohol (C2H5OH)

in the Standard solution; CU is the concentration, in mg per

mL, of oxycodone hydrochloride in the Test solu-

tion;&2S (USP28)

and RU and RS are the ratios of the alcohol peak to the isopropyl
alcohol peak obtained from the Test solution and the Standard so-
lution, respectively. [NOTE—The density of alcohol, 800 mg per
mL, has been accounted for in the calculations.]

&

&2S (USP28)

Not more than 1.0% (w/w) of alcohol (C2H5OH) is found.
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BRIEFING

Phenylephrine Bitartrate, page 923 of PF 30(3) [May–June
2004]. On the basis of comments received, it is proposed to make
extensive revisions in the test for Chromatographic purity and also
to revise the concentration of the Test solution in the test for Spe-
cific rotation.

(PA2: D. Bempong) RTS—41799-1

Add the following:

&Phenylephrine Bitartrate

C9H13NO2 �C4H6O6 317.3

R-2-(Methylamino)-1-(3-hydroxyphenyl)ethanol, hydrogen

tartrate.

(–)-1-(3-Hydroxyphenyl)-2-methylaminoethanol, hydrogen

tartrate.

(–)-3 Hydroxy-a-[(methylamino)methyl] benzenemetha-

nol, hydrogen tartrate.

1-m-Hydroxy-a-[(methylamino) methyl]benzyl alcohol,

hydrogen tartrate [17162-39-0].

» Phenylephrine Bitartrate contains not less than

99.0 percent and not more than 100.5 percent of

C9H13NO2 �C4H6O6, calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant

containers. Store at controlled room temperature.

USP Reference standards h11i—USP Norphenylephrine

Hydrochloride RS. USP Phenylephrine Hydrochloride RS.

Identification—

A: Infrared Absorption h197Ki.

B: The alkaline of tartrate filtrate from the test for Spe-

cific rotation responds positively to the test for Tartrate

h191i.

Specific rotation h781Si: between –538 and –578 for the

prepared sample.

Test solution—Prepare a sample solution of about 24 240

mg per mL in water. Make the solution slightly alkaline by

adding concentrated ammonium hydroxide dropwise. Rub

the wall of the vessel with a glass rod so that the base pre-

cipitates out. Filter the base under suction, wash with a little

water and acetone, and dry at 1058 for 2 hours. Prepare and

measure a 50 mg per mL solution of base precipitate in 1M

hydrochloric acid.

pH h791i: between 3.0 and 4.0 in 10% w/v aqueous solu-

tion.

Loss on drying h731i—Dry at 1058 to a constant weight: it

loses not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Chromatographic purity—

Buffer solution—Dissolve 3.25 g of 1-octanesulfonic acid

sodium salt monohydrate in 1 L of water. Adjust slowly

with 3M phosphoric acid to a pH of 2.8.

Solution A—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (9 : 1).

Solution B—Prepare a filtered and degassed mixture of

acetonitrile and Buffer solution (9 : 1).

Diluent—Prepare a mixture of Solution A and Solution B

(8 : 2).

System suitability solution—Dissolve accurately weighed

quantities of USP Phenylephrine Hydrochloride RS, nor-

phenylephrine hydrochloride, 1-benzylphenylepherine

base, and benzylphenylepherine hydrochloride and USP

Norphenylephrine Hydrochloride RS in Diluent, and dilute
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quantitatively, and stepwise if necessary, to obtain a solution

having known concentrations of about 0.06 mg per mL,

0.09 mg per mL, 0.07 mg per mL, and 0.05 mg per mL

1.0 mg per mL and 0.9 mg per mL, respectively.

Blank solution—Prepare a solution containing 0.8 mg per

mL L(+)-tartaric acid in Diluent.

Test solution—Transfer 78 mg of Phenylephrine Bitar-

trate, accurately weighed, to a 50-mL volumetric flask. Dis-

solve in and dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4-mm6 5.5-cm column that contains packing L1.

The column temperature and injector temperature are main-

tained at 45+ 28. The flow rate is about 1.5 mL per minute.

The chromatograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 93 7 equilibration

0–10 93?30 70 7?70 30 linear gradi-

ent

10–18 10.1 30 70?93 70 30?7 isocratic lin-

ear gradient

10.1–18 93 7 equilibration

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times are about 0.9 for norphenylephrine, about

1.0 for (–)-phenylephrine, about 1.2 for phenylephrone,

about 2.9 for 1-benzylphenylepherine, and about 3.1 for

benzylphenylepherine HCl. the resolution, R, between nor-

phenylephrine and (–)-phenylephrine is not less than 1.5;

the tailing factor of (–)-phenylephrine is less than 1.8; and

the relative standard deviation for replicate injections is not

more than 6% 5%.

Procedure—Inject about 10 mL of Separately inject equal

volumes (about 4 mL) of the Blank solution and the Test so-

lution into the chromatograph, record the chromatograms,

and measure all of the peak responses. Calculate the per-

centage of each impurity in the portion of Phenylephrine Bi-

tartrate taken by the formula:

100(ri / rs),

in which ri is the peak response for each impurity, and rs is

the sum of the responses of all the peaks: not more than

0.2% of any individual impurity is found, and not more than

0.5% of total impurities is found. [NOTE—Examine the chro-

matogram of the Blank solution for peaks and disregard any

corresponding peaks observed in the chromatogram of the

Test solution.] The limits of impurities are specified in the

accompanying table.

Compound

Approximate

Relative Reten-

tion Time Limit (%)

Phenylephrine 1.0 —

Norphenylephrine 0.9 0.2

Phenylephrone 1.2 0.1

Benzylphenylephrine 2.9 0.2

Benzylphenyl-

ephrone

3.1 0.1

Individual unknown

impurity

— 0.2

Total impurity — 0.5

Assay—Transfer about 280 mg of Phenylephrine Bitartrate,

accurately weighed, to a 100-mL beaker, and dissolve by

stirring in 60 mL of glacial acetic acid. Titrate with 0.1 N

perchloric acid, determining the endpoint potentiometrical-
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ly. Perform a blank determination (see Titrimetry h541i),

and make the necessary correction. Each mL of 0.1N per-

chloric acid is equivalent to 31.73 mg of C9H13NO2 �

C4H6O6.&2S (USP28)

BRIEFING

Phenytoin Sodium, USP 27 page 1480 and page 1967 of PF
29(6) [Nov.–Dec. 2003]. Several changes are proposed to clarify
and correct the System suitability parameters in the test for Related
compounds and the Assay. A revision of the calculation formula for
other impurities in the test for Related compounds is proposed to
include the molecular weights.

(PA3: S. Salado) RTS—41190-1

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)

Change to read:

USP Reference standards h11i—
&USP Endotoxin RS.&1S (USP28)

USP Phenytoin RS. USP Phenytoin Related Compound A RS. USP
Phenytoin Related Compound B RS.

Change to read:

Related compounds—

Mobile phase, Standard stock preparation, System suitability
stock solution, and System suitability solution—Prepare as directed
in the Assay.
Standard solution—Dissolve accurately weighed quantities of

benzophenone, USP Phenytoin RS, USP Phenytoin Related Com-
pound A RS, and USP Phenytoin Related Compound B RS inMo-
bile phase, and dilute quantitatively, and stepwise if necessary,
with Mobile phase to obtain a solution having known concentra-
tions of 0.5 mg per mL, 1 mg per mL, 9 mg per mL, and 9 mg per mL,
respectively.
Test solution—Use the Assay stock preparation.
Chromatographic system—Proceed as directed in the Assay, ex-

cept to only use the System suitability solution to evaluate the sys-
tem suitability requirements.

&inject the Standard solution instead of the Standard prep-

aration: the relative standard deviation for replicate injec-

tions is not more than 5.0% for each compound.&2S (USP28)

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the peak responses. Cal-
culate the percentage of phenytoin related compound A, phenytoin
related compound B, and benzophenone in the portion of Pheny-
toin Sodium taken by the formula:

100(C/D)(ri / rS),

in which C is the concentration, in mg per mL, of the respective
analyte in the Standard solution; D is the concentration, in mg
per mL, of Phenytoin Sodium in the Test solution; and ri and rS
are the peak responses for phenytoin related compound A, pheny-
toin related compound B, or benzophenone obtained from the Test
solution and the Standard solution, respectively: not more than
0.9% each of phenytoin related compound A and phenytoin related
compound B is found, and not more than 0.1% of benzophenone is
found. Calculate the percentage of every other impurity in the por-
tion of Phenytoin Sodium taken by the formula:

100(C/D)(ri / rS),

&100(274.25/252.27)(C/D)(ri / rS),&2S (USP28)

in which C is the concentration, in mg per mL, of USP Phenytoin
RS in the Standard solution;

&274.25 and 252.27 are the molecular weights of phenytoin

sodium and phenytoin, respectively;&2S (USP28)

ri and rS are the peak responses of each impurity obtained from the
Test solution and the Standard solution, respectively; and the other
term is as defined above. Not more than 0.9% of total impurities is
found, excluding benzophenone.

Add the following:

&Other requirements—Where the label states that Pheny-

toin Sodium is sterile, it meets the requirements for Sterility

and Bacterial endotoxins under Phenytoin Sodium Injection.

Where the label states that Phenytoin Sodium must be sub-

jected to further processing during the preparation of inject-

able dosage forms, it meets the requirements for Bacterial

endotoxins under Phenytoin Sodium Injection.&1S (USP28)

Change to read:

Assay—
Mobile phase—Prepare a filtered and degassed mixture of

0.05M monobasic ammonium phosphate buffer, adjusted to a
pH of 2.5 with phosphoric acid, acetonitrile, and methanol
(45 : 35 : 20). Make adjustments if necessary (see System Suitability
under Chromatography h621i).

Standard stock preparation—Transfer about 100 mg of USP
Phenytoin RS, accurately weighed, to a 100-mL volumetric flask,
dissolve in Mobile phase, and sonicate, if necessary, to dissolve.
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System suitability stock solution—Transfer 5.0 mL of the Stan-
dard stock preparation to a 50-mL volumetric flask, and dilute
with Mobile phase to volume to obtain a solution having a known
concentration of about 100 mg per g.
System suitability solution—Prepare a solution

&Transfer about 75.0 mg of benzoin to a 50-mL volumetric

flask, dissolve&2S (USP28)

in 10 mL of methanol, containing 1.5 mg of benzoin per mL,

&

&2S (USP28)

and dilute with a mixture of 0.05M monobasic ammonium phos-
phate buffer, previously adjusted with phosphoric acid to a pH of
2.5 and acetonitrile (45 : 35), to volume. Transfer 1.0 mL of the
solution so obtained to a 10-mL volumetric flask, and dilute with
the System suitability stock solution to volume.
Standard preparation—Transfer 5 mL of the Standard stock

preparation to a 100-mL volumetric flask, and dilute with Mobile
phase to volume.
Assay stock preparation—Transfer about 100 mg of Phenytoin

Sodium, accurately weighed, to a 100-mL volumetric flask, dis-
solve in and dilute with Mobile phase to volume, and mix.
Assay preparation—Transfer 5.0 mL of the Assay stock prepa-

ration to a 100-mL volumetric flask, dilute with Mobile phase to
volume, and mix.
Chromatographic system—The liquid chromatograph is

equipped with a 220-nm detector and a 4.6-mm 6 25-cm column
that contains 5-mm packing L1. The flow rate is about 1.5 mL per
minute. Chromatograph the Standard preparation, and record the
responses as directed for Procedure: the relative standard deviation
for replicate injections is not more than 0.6%.

&1.0%.&2S (USP28)

Chromatograph the System suitability solution, and record the peak
responses as directed for Procedure:

&the relative retention times are 1.0 for phenytoin and about

1.3 for benzoin;&2S (USP28)

the column efficiency is not less than 9960

&9400&2S (USP28)

theoretical plates

&for the phenytoin peak;&2S (USP28)

the tailing factor is not more than 1.5; and the relative standard de-
viation for replicate injections determined from the benzophenone
peaks is not more than 7.0%.

&resolution, R, between phenytoin and benzoin is not less

than 1.5.&2S (USP28)

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses for the major peaks. Calculate the quantity, in mg, of
C15H11N2NaO2 in the portion of Phenytoin Sodium taken by the for-
mula:

2000C(274.25/252.27)(rU / rS),

in which C is the concentration, in mg per mL, of USP Phenytoin
RS in the Standard preparation; 274.25 and 252.27 are the molec-
ular weights of phenytoin sodium and phenytoin, respectively; and
rU and rS are the peak responses obtained from the Assay prepara-
tion and the Standard preparation, respectively.

BRIEFING

Physostigmine Salicylate Injection, USP 27 page 1486. It is
proposed to to revise the USP Reference standards section and
the Assay to reflect the use of USP Benzyl Alcohol RS in the prep-
aration of the Benzyl alcohol–benzaldehyde solution. In addition,
minor editorial changes have been made.

(PA3: S. Salado) RTS—41361-1

Change to read:

USP Reference standards h11i—
&USP Benzyl Alcohol RS.&2S (USP28)

USP Endotoxin RS. USP Physostigmine Salicylate RS.

Change to read:

Assay—

0.05M Ammonium acetate—Dissolve 3.85 g of ammonium ac-
etate in 1 L of water, and adjust, if necessary, with glacial acetic
acid or ammonium hydroxide to a pH of 6+ 0.1.
Mobile phase—Prepare a filtered and degassed mixture of equal

volumes of acetonitrile and 0.05M Ammonium acetate. Make ad-
justments if necessary (see System Suitability under Chromatogra-
phy h621i).
Benzyl alcohol–benzaldehyde solution—Prepare a mixture of

100 mL of benzyl alcohol

&USP Benzyl Alcohol RS&2S (USP28)

and 1 mL of benzaldehyde in each 400 mL of acetonitrile.
Standard preparation—Dissolve an accurately weighed quantity

of USP Physostigmine Salicylate RS in Benzyl alcohol–benzalde-
hyde solution, and dilute quantitatively, and stepwise if necessary,
with Benzyl alcohol–benzaldehyde solution to obtain a solution
having a known concentration of about 30 mg per mL.
Assay preparation—Transfer an accurately measured volume of

Injection, equivalent to about 3 mg of physostigmine salicylate, to
a 100-mL volumetric flask, dilute with acetonitrile to volume, and
mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
3.9-mm 6 30-cm column that contains packing L1. The flow rate
is about 2 mL per minute. Separately chromatograph 10-mL por-
tions of the Benzyl alcohol–benzaldehyde solution and the Stan-
dard preparation, and record the peak responses as directed for
Procedure [NOTE—If the components of the Benzyl alcohol–ben-
zaldehyde solution co-elute, the Standard preparation will exhibit
only two peaks instead of three]: in a suitable system, benzyl alco-
hol and benzaldehyde elute before physostigmine, the resolution,
R, between the physostigmine peak and the adjacent peak (benzyl
alcohol or benzaldehyde or the combination of these) is not less
than 2.0, the column efficiency determined from the analyte peak
is not less than 1200 theoretical plates, and the relative standard
deviation for replicate injections is not more than 2.0%.
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Procedure—Separately inject equal volumes (about 10 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C15H21N3O2 �
C7H6O3 in each mL of the Injection taken by the formula:

0.1(C/V)(rU / rS),

in which C is the concentration, in mg per mL, of USP Physostig-
mine Salicylate RS in the Standard preparation; V is the volume,
in mL, of Injection taken; and rU and rS are the peak responses ob-
tained from the Assay preparation and the Standard preparation,
respectively.

BRIEFING

Propoxycaine Hydrochloride, USP 27 page 1576 and page
1567 of PF 29(5) [Sept.–Oct. 2003]. Because of potential safety
issues regarding picrates, it is proposed to delete Identification test
C.

(PA1: K. Russo) RTS—41743-1

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)

Change to read:

USP Reference standards h11i—
&USP Endotoxin RS.&1S (USP28)

USP Propoxycaine Hydrochloride RS.

Change to read:

Identification—

A: Infrared Absorption h197Ki.
B: Ultraviolet Absorption h197Ui—
Solution: 10 mg per mL.
Medium: water.
Absorptivities at 303 nm, calculated on the dried basis, do not

differ by more than 3.0%.
C: Dissolve about 100 mg in 10 mL of water, heat almost to

boiling, and add, with stirring, 1 mL of a saturated solution of tri-
nitrophenol in 20 percent alcohol. Cool slowly, collect the precipi-
tate on a filter, wash with a few small portions of water, and dry in a
vacuum desiccator over phosphorus pentoxide for 18 hours: the pi-
crate so obtained melts between 1308 and 1388, with decomposi-
tion (see Melting h741i). [Caution—Picrates may explode.]

D:

&C:&2S (USP28)

A solution (1 in 100) responds to the tests for Chloride h191i.

Add the following:

&Other requirements—Where the label states that Pro-

poxycaine Hydrochloride is sterile, it meets the require-

ments for Sterility and Bacterial endotoxins under

Propoxycaine and Procaine Hydrochlorides and Levonor-

defrin Injection. Where the label states that Propoxycaine

Hydrochloride must be subjected to further processing dur-

ing the preparation of injectable dosage forms, it meets the

requirements for Bacterial endotoxins under Propoxycaine

and Procaine Hydrochlorides and Levonordefrin Injec-

tion.&1S (USP28)

BRIEFING

Ramipril, USP 27 page 1623. On the basis of comments re-
ceived, it is proposed to replace the titration method in the Assay
with a stability-indicating HPLC procedure. The new procedure is
based on analyses performed using a Kromasil 100 C-18 brand of
column containing 3-mm packing L1. The typical retention time for
ramipril is about 13 minutes.

(PA5: A.Wilk) RTS—40611-1

Change to read:

» Ramipril contains not less than 98.0 percent and not
more than 101.0

&102.0&2S (USP28)

percent of C23H32N2O5, calculated on the dried basis.

Change to read:

Assay—Dissolve about 300 mg of Ramipril, accurately weighed,
in 25 mL of methanol, add 25 mL of water, and titrate with 0.1N
sodium hydroxide VS, determining the endpoint potentiometrical-
ly. Perform a blank determination, and make any necessary correc-
tion (see Titrimetry h541i). Each mL of 0.1N sodium hydroxide is
equivalent to 41.65 mg of C23H32N2O5.
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&Sodium dodecyl sulfate solution—Prepare a 1% solution

of sodium dodecyl sulfate. Adjust with phosphoric acid to a

pH of 2.4+ 0.1, filter, and degas.

Mobile phase—Prepare a mixture of Sodium dodecyl sul-

fate solution and acetonitrile (55 : 45). Adjust with phos-

phoric acid to a pH of 2.75+ 0.1, filter, and degas. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

System suitability preparation—Dissolve accurately

weighed quantities of USP Ramipril RS and USP Ramipril

Related Compound A RS in Mobile phase to obtain a solu-

tion having known concentrations of about 0.2 mg per mL

and 0.01 mg per mL, respectively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Ramipril RS in Mobile phase to obtain a

solution having a known concentration of about 0.2 mg

per mL.

Assay preparation—Transfer about 100 mg of Ramipril,

accurately weighed, to a 100-mL volumetric flask, dissolve

in about 10 mL of acetonitrile, dilute with Mobile phase to

volume, and mix. Pipet about 10 mL of this stock solution to

a 50-mL volumetric flask, dilute with Mobile phase to vol-

ume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 210-nm detec-

tor and a 4.6-mm 6 15-cm column that contains packing

L1. The flow rate is about 1.8 mL per minute. Chromato-

graph the System suitability preparation, and record the

peak responses as directed for Procedure: the resolution,

R, between ramipril and ramipril related compound A is

not less than 2.0; the column efficiency determined from

the ramipril peak is not less than 4000 theoretical plates;

and the relative standard deviation for replicate injections

determined from the ramipril peak is not more than 1.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for all the peaks. Calculate the quan-

tity, in mg, of C23H32N2O5 in the portion of Ramipril taken

by the formula:

500C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ra-

mipril RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&2S (USP28)

BRIEFING

Ranitidine Hydrochloride, USP 27 page 1624 and page 1569
of PF 29(5) [Sept.–Oct. 2003]; Ranitidine Oral Solution, USP 27
page 1626. It is proposed to replace the thin-layer chromatographic
procedure in the test for Chromatographic purity and the liquid
chromatographic procedure in the Assay with a single liquid chro-
matographic method. This proposed new procedure is based on a-
nalyses performed with the Waters Xterra MS brand of L1 column.
The typical retention time for ranitidine is about 6.5 minutes. The
new method requires an additional reference standard, USP Rani-
tidine Resolution Mixture RS, which contains Ranitidine Hydro-
chloride and four related impurities.

(PA4: E. Gonikberg) RTS—40648-1

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP28)
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Change to read:

USP Reference standards h11i—
&USP Endotoxin RS.&1S (USP28)

USP Ranitidine Hydrochloride RS. USP Ranitidine Related Com-
pound A RS. USP Ranitidine Related Compound B RS. USP Rani-
tidine Related Compound C RS.

&USP Ranitidine Resolution Mixture RS.&2S (USP28)

Change to read:

Chromatographic purity—

Test solution—Prepare a solution in methanol containing 22.3
mg per mL of Ranitidine Hydrochloride.
Standard solutions—Dissolve an accurately weighed quantity of

USP Ranitidine Hydrochloride RS in methanol, and dilute with
methanol to obtain Standard solution A, having a known concen-
tration of about 0.22 mg per mL. Dilute portions of Standard so-
lution A quantitatively with methanol to obtain Standard solutions
B, C, and D, having concentrations of 110, 66, and 11 mg per mL,
respectively.
Resolution solution—Dissolve an accurately weighed quantity

of USP Ranitidine Related Compound A RS in methanol to obtain
a solution having a known concentration of about 1.27 mg per mL.
Identification preparation—Dissolve an accurately weighed

quantity of USP Ranitidine Related Compound B RS in methanol
to obtain a solution having a known concentration of about 1 mg
per mL.
Procedure—Separately apply 10 mL each of the Test solution,

each of the Standard solutions, and the Identification solution to
a thin-layer chromatographic plate (see Chromatography h621i)
coated with a 0.25-mm layer of chromatographic silica gel mixture.
Separately apply an additional 10 mL of the Test solutionto the
same plate, and on top of this application, apply 10 mL of the Re-
solution solution. Allow the spots to dry, and develop the chromat-
ograms in a solvent system consisting of a mixture of ethyl acetate,
isopropyl alcohol, ammonium hydroxide, and water (25 : 15 : 5 : 1)
until the solvent front has moved not less than 15 cm from the or-
igin. Remove the plate from the developing chamber, mark the sol-
vent front, and allow to air-dry. Expose the plate to iodine vapors in
a closed chamber until the chromatogram is fully revealed. Exam-
ine the plate, and compare the intensities of any secondary spots
observed in the chromatogram of the Test solution with those of
the principal spots in the chromatograms of Standard solutions A,
B, C, and D, and the Identification solution: the system suitability
requirements are met if there is complete resolution between the
primary spots in the chromatogram of the combined Test solution
and Resolution solution, and if a spot is observed in the chromato-
gram of Standard solution D. Any spot observed in the chromato-
gram of the Test solution at the RF value corresponding to that of
the principal spot produced by the Identification solution, is not
greater in size or intensity than the principal spot obtained from
Standard solution B, corresponding to not more than 0.5%; and
no other spot in the chromatogram of the Test solution exceeds
the size or intensity of the principal spot obtained from Standard
solution C (0.3%). The sum of the intensities of all secondary spots
obtained from the Test solution corresponds to not more than 1.0%.

&Diluent, Mobile phase, Resolution solution, and Chro-

matographic system—Proceed as directed in the Assay.

Standard solution—Prepare as directed for Standard

preparation.

Test solution—Prepare as directed for Assay preparation.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and identify the

ranitidine peak and the peaks due to impurities and degrada-

tion products listed in the table below.

Relative

Retention Time Name

0.14 Ranitidine simple nitroacetamide

0.21 Ranitidine oxime

0.45 Ranitidine amino alcohol

hemifumarate

0.57 Ranitidine diamine hemifumarate1

0.64 Ranitidine S-oxide2

0.72 Ranitidine N-oxide

0.84 Ranitidine complex nitroacetamide

1.36 Ranitidine formaldehyde

1.75 Adduct ranitidine bis-compound3

1 Ranitidine related compound A
2 Ranitidine related compound C
3 Ranitidine related compound B

Measure the responses for the major peaks, and calculate the

percentage of each impurity in the portion of Ranitidine Hy-

drochloride taken by the formula:

20,000C/W(ri / rS),

in which C is the concentration, in mg per mL, of ranitidine

hydrochloride in the Standard solution; W is the weight, in

mg, of Ranitidine Hydrochloride taken to prepare the Test

solution; ri is the peak response for each impurity obtained

from the Test solution; and rS is the ranitidine peak response

obtained from the Standard solution: not more than 0.3% of
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ranitidine bis-compound is found, not more than 0.1% of

any other single impurity is found, and not more than

0.5% of total impurities is found.&2S (USP28)

Add the following:

&Other requirements—Where the label states that Raniti-

dine Hydrochloride is sterile, it meets the requirements for

Sterility and Bacterial endotoxins under Ranitidine Injec-

tion. Where the label states that Ranitidine Hydrochloride

must be subjected to further processing during the prepara-

tion of injectable dosage forms, it meets the requirements

for Bacterial endotoxins under Ranit idine Injec-

tion.&1S (USP28)

Change to read:

Assay—
Mobile phase—Prepare a filtered and degassed mixture of meth-

anol and 0.1M aqueous ammonium acetate (85 : 15). Make adjust-
ments if necessary (see System Suitability under Chromatography
h621i).
Standard preparation—Dissolve an accurately weighed quantity

of USP Ranitidine Hydrochloride RS in Mobile phase to obtain a
solution having a known concentration of about 0.112 mg (equiv-
alent to 0.100 mg of ranitidine base) per mL.
System suitability solution—Dissolve accurately weighed quan-

tities of USP Ranitidine Hydrochloride RS and USP Ranitidine Re-
lated Compound C RS inMobile phase to obtain a solution having
known concentrations of about 0.112 mg per mL and 0.01 mg per
mL, respectively.
Assay preparation—Transfer about 112 mg of Ranitidine Hy-

drochloride, accurately weighed, to a 100-mL volumetric flask.
Dissolve in and dilute with Mobile phase to volume, and mix.
Transfer 1.0 mL of this solution to a 10-mL volumetric flask, dilute
with Mobile phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—The li-

quid chromatograph is equipped with a 322-nm detector and a 4.6-
mm 6 20- to 30-cm column that contains packing L1. The flow
rate is about 2 mL per minute. Chromatograph the System suitabil-
ity solution, and record the peak responses as directed for Proce-
dure: the resolution, R, between ranitidine hydrochloride and N-[2-
[[[5-[(dimethylamino)methyl]-2-furanyl]methyl]sulfinyl]ethyl]-
N’-methyl-2-nitro-1,1-ethenediamine (ranitidine related compound
C) is not less than 1.5. Chromatograph the Standard preparation,
and record the peak responses as directed for Procedure: the tailing
factor for the ranitidine hydrochloride peak is not more than 2.0;
the column efficiency determined from the ranitidine hydrochlo-
ride peak is not less than 700 theoretical plates; and the relative
standard deviation for replicate injections is not more than 2%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the areas for

t he ma jo r peaks . Ca l cu l a t e t he quan t i t y, i n mg , o f
C13H22N4O3S �HCl in the portion of Ranitidine Hydrochloride tak-
en by the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ranitidine
Hydrochloride RS in the Standard preparation; and rU and rS are
the peak responses obtained from the Assay preparation and the
Standard preparation, respectively.

&Phosphate buffer—Place approximately 1900 mL of

water in a 2.0-L volumetric flask, accurately add 6.8 mL

of phosphoric acid, and mix. Accurately add 8.6 mL of

50% sodium hydroxide solution, and dilute with water to

volume. If necessary, adjust with 50% sodium hydroxide so-

lution or phosphoric acid to a pH of 7.1, and filter.

Solution A—Prepare a mixture of Phosphate buffer and

acetonitrile (98 : 2).

Solution B—Prepare a mixture of Phosphate buffer and

acetonitrile (78 : 22).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Diluent—Use Solution A.

Standard preparation—Dissolve an accurately weighed

quantity of USP Ranitidine Hydrochloride RS in Diluent

to obtain a solution having a known concentration of about

0.125 mg of ranitidine hydrochloride per mL.

Resolution solution—Dissolve an accurately weighed

quantity of USP Ranitidine Resolution Mixture RS in Dilu-

ent to obtain a solution having a known concentration of

about 0.003 mg of each related impurity per mL and about

0.13 mg of ranitidine hydrochloride per mL. [NOTE—USP

Ranitidine Resolution Mixture RS contains ranitidine hy-

drochloride and four related impurities: ranitidine N-oxide,

ranitidine complex nitroacetamide, ranitidine diamine hemi-

fumarate, and ranitidine amino alcohol hemifumarate.]
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Assay preparation—Transfer about 25 mg of Ranitidine

Hydrochloride, accurately weighed, to a 200-mL volumetric

flask. Dissolve in and dilute with Diluent to volume, and

mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 4.6-mm 6 10-cm column containing 3.5-mm

packing L1 that is stable from pH 1 to 12. The flow rate

is about 1.5 mL per minute. The column temperature is

maintained at 358. The chromatograph is programmed as

follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–10 100?0 0?100 linear gradient

10–15 0 100 isocratic

15–16 0?100 100?0 linear gradient

16–20 100 0 re-equilibration

Chromatograph the Resolution solution, identify the peaks

using the table of impurities and degradation products

(found above), and record the peak responses as directed

for Procedure: the resolution, R, between the peaks for ra-

nitidine N-oxide and ranitidine complex nitroacetamide is

not less than 1.5. Chromatograph the Standard preparation,

and record the peak responses as directed for Procedure: the

relative standard deviation for replicate injections is not

more than 1.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the quan-

tity, in mg, of C13H22N4O3S �HCl in the portion of Ranitidine

Hydrochloride taken by the formula:

200C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ra-

nitidine Hydrochloride RS in the Standard preparation; and

rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respec-

tively.&2S (USP28)

BRIEFING

Ranitidine Oral Solution, USP 27 page 1626. Comments were
received that the HPLC method published in PF 28(2) on page 360
did not separate all known impurities and degradation products of
Ranitidine Hydrochloride. This proposal is now being canceled.
The proposed new liquid chromatographic procedure is based on
analyses performed with Waters Xterra MS brand of L1 column.
The typical retention time for ranitidine is about 12 minutes.
[NOTE—The HPLC method is different from the one proposed for
Ranitidine Hydrochloride because of the need to separate the
sweetener (saccharine).] In addition, the revision in the test for
Chromatographic purity necessitates the deletion of Identification
test A. It is also proposed to delete the test for Antimicrobial effect-
iveness testing. This test is a formulation development and stabil-
ity-indicating test, not a release test; deletion of this test is
consistent with other USP monographs for oral solutions. See also
the briefing under Ranitidine Hydrochloride.

(PA4: E. Gonikberg; AMB: D. Porter) RTS—40648-2;
40648-3

Change to read:

USP Reference standards h11i—USP Ranitidine Hydrochloride
RS. USP Ranitidine Related Compound A RS. USP Ranitidine Re-
lated Compound C RS

&USP Ranitidine Resolution Mixture RS.&2S (USP28)
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Change to read:

Identification—

A: The RF value of the principal spot observed in the chroma-
togram of the Test preparation obtained as directed in the Chroma-
tographic purity test corresponds to that obtained from the
Standard preparation.
B:

&

&2S (USP28)

The retention time of the major peak in the chromatogram of the
Assay preparation corresponds to that in the chromatogram of the
Standard preparation, as obtained in the Assay.

Delete the following:

&Antimicrobial effectiveness testing h51i: meets the require-
ments.&2S (USP28)

Change to read:

Chromatographic purity—
Test preparation—[NOTE—Apply a quantity of extractives from

Oral Solution to the chromatographic plate so as to achieve a nom-
inal loading of 200 mg of ranitidine.] Transfer a weighed quantity
of Oral Solution, equivalent to 10 mg of ranitidine, to a suitable
syringe. Attach the tip of the syringe to the top of a cartridge
(11-mm 6 12-mm) of volume 0.5 mL containing 0.4 g of an L1
packing for high-pressure liquid chromatography that has been
previously prepared by passage of 10 mL of methanol followed
by passage of 20 mL of 0.5M ammonia solution. Add 2.0 mL of
0.5M ammonia solution to the syringe and force the mixture slow-
ly through the cartridge. Repeat with 2 further 3-mL portions of
0.5M ammonia solution. Discard all the liquid that has traversed
the cartridge. Pass 5 mL of a mixture of 0.1M hydrochloric acid
and methanol (3 : 1) through the cartridge, and collect the eluant in
a clean round-bottom, 25-mL flask. Repeat this with another 5-mL
portion of the same eluting mixture and collect the eluant in the
same flask. Evaporate the contents of the flask to dryness at a tem-
perature not exceeding 308. Redissolve the residue in 1.0 mL of a
mixture of methanol and water (50 : 50).
Standard preparation—Dissolve USP Ranitidine Hydrochloride

RS in a mixture of methanol and water (50 : 50) to obtain a solution
having a known concentration of 448 mg (equivalent to 400 mg of
ranitidine) per mL. Dilute portions of this Standard preparation
quantitatively with the mixture of methanol and water (50 : 50) to
obtain solutions having concentrations of 224 mg per mL (Diluted
standard preparation A), 112 mg per mL (Diluted standard prepa-
ration B), 56 mg per mL (Diluted standard preparation C), 22 mg
per mL (Diluted standard preparation D), and 11 mg per mL (Di-
luted standard preparation E), respectively.
Resolution preparation—Dissolve USP Ranitidine Related

Compound A RS, 5-[[(2-aminoethyl)thio]methyl]-N,N-dimethyl-
2-furanmethanamine, hemifumarate salt, in methanol to obtain a
solution having a known concentration of 1.27 mg per mL.
Procedure—Apply separately 10 mL of the Standard prepara-

tion, the Diluted standard preparations (A, B, C, D, and E) and
20 mL (superposition of 26 10 mL) of the Test preparation to a
suitable thin-layer chromatographic plate (see Chromatography
h621i) coated with a 0.25-mm layer of chromatographic silica
gel mixture. In addition, apply separately a further loading of 10
mL of the Test preparation to the same plate, and on top of this
application, apply 10 mL of the Resolution preparation. Perform
the chromatography as described in Chromatographic purity under
Ranitidine Hydrochloride. Examine the plate and compare the in-

tensities of any secondary spots observed in the chromatogram of
the Test preparation with those of the principal spots in the chro-
matograms of the Standard preparation and Diluted standard pre-
parations (A, B, C, D, and E): the system suitability requirements
are met when there is complete resolution between the primary
spots of the Test preparation and the Resolution preparation and
if a spot is observed in the chromatogram ofDiluted standard prep-
aration E. The major secondary spot is not greater in size or inten-
sity than the principal spot produced by the Standard preparation
(2.0%), and no other secondary spot is greater in size or intensity
than the principal spot produced by Diluted standard preparation
A (1.0%). The sum of the intensities of all secondary spots obtained
from the Test preparation corresponds to not more than 5.0%.
[NOTE—Spots established as arising from other components in
the formulation are to be ignored.]

&[NOTE—All solutions should be transferred into polypro-

pylene HPLC vials for analysis.]

Mobile phase, Resolution solution, and Chromatographic

system—Proceed as directed in the Assay.

Standard solution—Prepare as directed for the Standard

preparation in the Assay.

Test solution—Prepare as directed for the Assay prepara-

tion.

Procedure—Separately inject equal volumes (about 15

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and identify the

ranitidine peak and the peaks due to impurities and degrada-

tion products listed in the table below.

Relative

Retention Time Name

0.11 Ranitidine simple nitroacetamide

0.17 Ranitidine oxime

0.55 Ranitidine N-oxide

0.60 Ranitidine amino alcohol hemifumarate

0.67 Ranitidine diamine hemifumarate1

0.77 Ranitidine S-oxide2

0.80 Ranitidine complex nitroacetamide

1.13 Ranitidine formaldehyde

1 Ranitidine related compound A
2 Ranitidine related compound C
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Measure the responses for the major peaks, and calculate the

percentage of each impurity in the portion of Oral Solution

taken by the formula:

50,000C/W(ri / rS),

in which C is the concentration, in mg per mL, of ranitidine

in the Standard solution; W is the weight, in mg, of raniti-

dine in the Test solution, based on the label claim; ri is the

peak response for each impurity, obtained from the Test so-

lution; and rS is the ranitidine peak response obtained from

the Standard solution. Disregard any peak corresponding to

the excipients present in the formulation. [NOTE—Relative

retention times for sodium saccharin, propylparaben, and

butylparaben are approximately 0.43, 1.52, and 1.59,

respectively.] Not more than 1.0% of any single impurity

is found; and not more than 3.0% of total impurities is

found.&2S (USP28)

Change to read:

Assay—[NOTE—Where peak responses are indicated, use peak ar-
eas.]
Mobile phase, Standard preparation, System suitability solution,

and Chromatographic system—Prepare as directed in the Assay un-
der Ranitidine Hydrochloride, the chromatographic column being
fitted with a suitable pre-column also containing packing L1.
Assay preparation—Dilute an accurately measured quantity of

Oral Solution, quantitatively, and stepwise if necessary, with Mo-
bile phase to obtain a solution having a concentration of 0.1 mg of
ranitidine per mL.
Procedure—Separately inject an equal quantity (about 10 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C13H22N4O3S
in the portion of Oral Solution taken by the formula:

(314.40/350.86)(L/D)(C)(rU / rS),

in which 314.40 and 350.86 are the molecular weights of ranitidine
and ranitidine hydrochloride respectively, L is the labeled quantity
of ranitidine in the Oral Solution taken, D is the concentration, in
mg per mL, of ranitidine in the Assay preparation, on the basis of
the labeled quantity and the extent of dilution, C is the concentra-
tion, in mg per mL, of USP Ranitidine Hydrochloride RS in the
Standard preparation, and rU and rS are the peak responses ob-
tained from the Assay preparation and the Standard preparation,
respectively.

&[NOTE—All solutions should be transferred into polypro-

pylene HPLC vials for analysis.]

Carbonate buffer—Dissolve 16 g of anhydrous sodium

carbonate in water to make 1 L, adjust with hydrochloric

acid to a pH of 7.1, and filter.

Solution A—Prepare a mixture of water and Carbonate

buffer (60 : 40). Adjust if necessary to a pH of 7.1+0.2.

Solution B—Prepare a mixture of acetonitrile and Carbo-

nate buffer (60 : 40). For each 1000 mL of Solution B, add

3.0 mL of hydrochloric acid, and mix thoroughly.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under Chro-

matography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Ranitidine Hydrochloride RS in water to

obtain a solution having a known concentration of about

0.13 mg of ranitidine hydrochloride per mL. Calculate the

concentration, C, in mg of ranitidine per mL, the molecular

weights of ranitidine and ranitidine hydrochloride being

314.40 and 350.86, respectively.

Resolution solution—Dissolve an accurately weighed

quantity of USP Ranitidine Resolution Mixture RS in Dilu-

ent to obtain a solution having a known concentration of

about 0.003 mg of each related impurity per mL and about

0.13 mg of ranitidine hydrochloride per mL. [NOTE—USP

Ranitidine Resolution Mixture RS contains ranitidine hy-

drochloride and four related impurities: ranitidine N-oxide,

ranitidine complex nitroacetamide, ranitidine diamine hemi-

fumarate, and ranitidine amino alcohol hemifumarate.]

Assay preparation—Using ‘‘to contain’’ pipet, transfer

the accurately measured volume of Oral Solution, equiva-

lent to about 60 mg of ranitidine, based on the label claim,

to a 500-mL volumetric flask. Rinse the pipet with small

portions of water, adding the rinsings to the flask, dilute with

water to volume, and mix.

Pharmacopeial Forum
2038 IN-PROCESS REVISION Vol. 30(6) [Nov.–Dec. 2004]

#2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 4.6-mm 6 10-cm column containing 3.5-mm

packing L1 that is stable from pH 1 to 12. The flow rate

is about 1.0 mL per minute. The column temperature is

maintained at 408. The chromatograph is programmed as

follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–12 100?70 0?30 linear gradient

12–17 70?0 30?100 linear gradient

17–21 0 100 isocratic

21–21.1 0?100 100?0 linear gradient

21.1–25 100 0 re-equilibration

Chromatograph the Resolution solution, identify the peaks

using the table of impurities and degradation products

(found above), and record the peak responses as directed

for Procedure: the resolution, R, between the peaks for ra-

nitidine diamine hemifumarate and ranitidine complex ni-

troacetamide is not less than 1.5, and the resolution

between the peaks for ranitidine N-oxide and ranitidine ami-

no alcohol hemifumarate is not less than 1.5. Chromato-

graph the Standard preparation, and record the peak

responses as directed for Procedure: the relative standard

deviation for replicate injections is not more than 1.5%.

Procedure—Separately inject equal volumes (about 15

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of ranitidine (C13H22N4O3S) in each mL of

Oral Solution taken by the formula:

500(C/V)(rU / rS),

in which C is the concentration, in mg per mL, of ranitidine

in the Standard preparation; V is the volume of Oral Solu-

tion taken to prepare the Assay preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&2S (USP28)

BRIEFING

Ropivacaine Hydrochloride. Because there is no existing USP
monograph for this drug substance, a new monograph is being pro-
posed. The reverse phase HPLC method used in the tests for Limit
of ropivacaine related compound A and Related compounds was
validated using a Nova-pak C18 brand of L1 column. Ropivacaine
related compound A (2,6-dimethylaniline) and ropivacaine elute at
approximately 2.4 minutes and 5.4 minutes, respectively. The test
for Enantiomeric purity is evaluated using a validated capillary
electrophoresis procedure with UV detection. Ropivacaine (S en-
antiomer) and ropivacaine related compound B ( R enantiomer) are
separated using a fused silica column (Hewlett-Packard) and a run
buffer containing 2,6-di-O-methyl-b-cyclodextrins; the migration
times are approximately 24 and 25 minutes for the R and S enan-
tiomers, respectively.

(PA1: K. Russo; AMB: D. Porter; PSD: C. Okeke; NL: C. Barn-
stein) RTS—40282-1; 40282-2; 40282-3; 40282-4; 41020-1;
41020-2

Add the following:

&Ropivacaine Hydrochloride

C17H26N2O �HCl �H2O 328.89

(S)-(-)-1-Propylpiperidine-2-carboxylic acid (2,6-di-

methylphenyl)-amide hydrochloride monohydrate.
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(S)-(-)-1-Propyl-2’,6’-pipecoloxylidine hydrochloride

monohydrate [132112-35-7].

» Ropivacaine Hydrochloride contains not less

than 98.5 percent and not more than 101.0 percent

of C17H26N2O �HCl, calculated on the anhydrous

basis.

Packaging and storage—Preserve in well-closed con-

tainers. Store at room temperature.

Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.

USP Reference standards h11i—USP Bupivacaine Hydro-

chloride RS. USP Endotoxin RS. USP Ropivacaine Hydro-

chloride RS. USP Ropivacaine Related Compound A RS.

USP Ropivacaine Related Compound B RS.

Identification—

A: Infrared Absorption h197Ki.

B: A solution (1 in 100) responds to the test for Chlo-

ride h191i.

Bacterial endotoxins h85i—The level of bacterial endotox-

ins is such that the requirements under the relevant dosage

form monograph(s) in which Ropivacaine Hydrochloride is

used can be met. Where the label states that Ropivacaine

Hydrochloride must be subjected to further processing dur-

ing the preparation of injectable dosage forms, the level of

bacterial endotoxins is such that the requirements under the

relevant dosage form monograph(s) in which Ropivacaine

Hydrochloride is used can be met.

Color—Transfer an accurately weighed aliquot of Ropiva-

caine Hydrochloride, about 480 to 500 mg, into a 25-mL

volumetric flask, and dissolve in and dilute with water to

volume. Pass the solution through a 5-mm polyvinylidene

filter (PVDF). Immediately measure the absorbance at 405

nm and at 436 nm, using a suitable spectrophotometer and a

path length of 5 cm, and using water as the reference: the

absorbance at 405 nm is not more than 0.030, and the absor-

bance at 436 nm is not more than 0.025.

Clarity—

Hydrazine sulfate solution—Dissolve 1.0 g of hydrazine

sulfate in water and dilute with water to 100 mL. Allow

to stand 4 to 6 hours.

Hexamethylenetetramine solution—Transfer 2.5 g of hex-

amethylenetetramine to a 100-mL glass-stoppered flask and

dissolve in 25 mL of water. Do not dilute to volume.

Stock opalescence standard suspension—To the flask

containing the Hexamethylenetetramine solution, add 25.0

mL of Hydrazine sulfate solution, mix, and allow to stand

for 24 hours. This suspension is stable for up to 2 months

when stored in a glass container free from surface defects.

The suspension must not adhere to the flask and must be

well mixed before use.

Opalescence standard suspension—Dilute 15.0 mL of the

Stock opalescence standard suspension with water to 1000

mL. This suspension should be freshly prepared and may be

stored for not more than 24 hours.

Reference suspension 1—Combine 5.0 mL of the Opales-

cence standard suspension and 95.0 mL of water. Shake be-

fore use.

Reference suspension 2—Combine 10.0 mL of the Opal-

escence standard suspension and 90.0 mL of water. Shake

before use.

Test solution—Transfer about 480 to 500 mg of Ropiva-

caine Hydrochloride, accurately weighed, to a 25-mL volu-

metric flask, and dilute with water to volume.
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Procedure—Use identical tubes of colorless, transparent,

neutral glass with a flat base and an internal diameter of 15

to 25 mm. The depth of the layer is 40 mm. Compare the

solutions in diffused daylight 5 minutes after the preparation

of Reference suspension 1 and Reference suspension 2,

viewing vertically against a black background. The diffu-

sion of light must be such that Reference suspension 1 can

readily be distinguished from water, and Reference suspen-

sion 2 can readily be distinguished from Reference suspen-

sion 1. The Test solution is considered clear if its clarity is

the same as that of water or if its opalescence is not more

pronounced than that of Reference suspension 1.

Specific rotation h781Si:

Solvent: Dissolve about 200 g of sodium hydroxide in

water, and dilute with water to 1 L. Combine 20 mL of this

solution and 300 mL of water in a 1-L volumetric flask. Di-

lute with alcohol to volume.

Test solution: 10 mg per mL, in Solvent.

Procedure: Obtain readings at 365 nm: between –2108

and –2558.

pH h791i: between 4.5 and 6.0, in a solution (1 in 100).

Water, Method Ia h921i: between 5.0% and 6.0%. Per-

form the determination on 0.0900 to 0.1100 g of sample.

Heavy metals—

pH 3.5 Acetate Buffer and Standard Lead Solution—Pre-

pare as directed under Heavy Metals h231i.

Dilute lead standard solution—Dilute 10.0 mL of the

Standard Lead Solution with water to 100 mL. Each mL

of Dilute lead standard solution contains the equivalent of

1 mg of lead.

0.25M Sodium sulfide solution—Dissolve about 6.0 g of

sodium sulfide in 40 g of glycerol, then dilute with water to

100 mL. Filter using a cotton pad and store in a glass con-

tainer protected from light.

Test Preparation—Prepare as directed under Heavy Met-

als, Method II h231i, using 3.97 to 4.00 g of ropivacaine hy-

drochloride.

Standard solution—Combine 10.0 mL of the Dilute lead

standard solution with 2 mL of the Test Preparation and 2

mL of pH 3.5 Acetate Buffer, and mix.

Test solution—Combine 12 mL of the Test Preparation

with 2 mL of pH 3.5 Acetate Buffer and mix.

Blank—Combine 10 mL of water, 2 mL of pH 3.5 Acetate

Buffer, and 2 mL of the Test Preparation.

Procedure—Transfer the Blank to a color-comparison

tube. Transfer the Standard solution and the Test solution

to individual color-comparison tubes each containing 1 drop

of 0.25M Sodium sulfide solution. After 1 minute, compare

the colors, viewing downward over a white surface: the

Standard solution shows a slight brown color compared to

the Blank; and the Test solution is not darker than the Stan-

dard solution (0.001%).

Limit of ropivacaine related compound A—

Buffer solution, Mobile phase, System suitability solution,

and Chromatographic system—Prepare as directed for Re-

lated compounds.

Standard solution—Dissolve an accurately weighed

quantity of USP Ropivacaine Related Compound A RS in

Mobile phase, and dilute quantitatively, and stepwise if nec-

essary, with Mobile phase to obtain a solution having a

known concentration of about 0.13 mg per mL.

Test solution—Transfer about 100 mg of Ropivacaine Hy-

drochloride, accurately weighed, to a 10-mL volumetric

flask, dissolve in and dilute with Mobile phase to volume,

and mix.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

responses for the major peaks: the signal-to-noise ratio of
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the principal peak in the Standard solution is at least 10; and

the response for any peak corresponding to ropivacaine re-

lated compound A (2,6-dimethylaniline) in the chromato-

gram obtained from the Test solution is not greater than

the response of the major peak in the chromatogram ob-

tained from the Standard solution (10 mg per g).

Related compounds—

Buffer solution—Combine 1.3 mL of sodium phosphate

monobasic solution (138 g per L) and 32.5 mL of disodium

hydrogen phosphate dihydrate solution (89 g per L), and di-

lute with water to 1 L. The pH of this solution is 8.0. Make

adjustments if necessary.

Mobile phase—Prepare a degassed mixture of Buffer so-

lution and acetonitrile (50 : 50). Make adjustments if neces-

sary (see System suitability under Chromatography h621i).

System suitability solution—Dissolve accurately weighed

quantities of USP Ropivacaine Hydrochloride RS and USP

Bupivacaine Hydrochloride RS in Mobile phase, and dilute

quantitatively, and stepwise if necessary, to obtain a solution

having known concentrations of about 10 mg per mL of each

compound.

Test solution—Transfer about 27.5 mg of Ropivacaine

Hydrochloride, accurately weighed, to a 10-mL volumetric

flask, dissolve in and dilute with Mobile phase to volume,

and mix.

Dilute test solution—Dilute 1.0 mL of the Test solution

withMobile phase to 100 mL. Dilute 1.0 mL of this solution

with Mobile phase to 10 mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 240-nm detec-

tor and a 3.9-mm 6 15-cm column that contains 4-mm

packing L1. The flow rate is about 1 mL per minute. Check

the stability of the baseline by injecting Mobile phase. Run

the chromatogram for at least 15 minutes. Chromatograph

the System suitability solution and the Dilute test solution,

and record the peak responses as directed for Procedure:

the relative retention times are 1.6 for bupivacaine and 1.0

for ropivacaine; the resolution, R, between ropivacaine and

bupivacaine is not less than 6 (from the System suitability

solution); and the signal-to-noise ratio of ropivacaine is at

least 10 (from the Dilute test solution).

Procedure—Inject equal volumes (about 20 mL) of the

System suitability solution and the Test solution into the

chromatograph, record the chromatograms, and measure

the responses for the major peaks. Calculate the percentage

of each impurity in the portion of Ropivacaine Hydrochlo-

ride taken by the formula:

100(rU / rS),

in which rU is the peak response for each impurity obtained

from the Test solution; and rS is the sum of all peak respon-

ses obtained from the Test solution: not more than 0.2% of

bupivacaine is found, less than 0.1% for any other individ-

ual impurity is found, and not more than 0.5% of total im-

purities is found.

Enantiomeric purity—

Background electrolyte solution—Transfer 9.31 to

10.29 g of phosphoric acid to a 1-L volumetric flask, and

dilute with water to volume. The pH is between 2.9 and

3.1. If necessary, adjust the pH with triethanolamine.

Run buffer—Prepare a solution containing approximately

13.3 mg of heptakis-(2,6-di-O-methyl)-b-cyclodextrin per

mL of Background electrolyte solution. [NOTE—This solu-

tion is freshly prepared and passed through a 0.45-mm filter.]

System suitability solution—Dissolve accurately weighed

quantities of USP Ropivacaine Hydrochloride RS and USP

Ropivacaine Related Compound B RS in water, and dilute
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quantitatively, and stepwise if necessary, to obtain a solution

having known concentrations of about 15 mg per mL of each

compound.

Test solution—Transfer about 50 mg of Ropivacaine Hy-

drochloride, accurately weighed, to a 25-mL volumetric

flask, and dissolve in and dilute with water.

Dilute test solution—Dilute 1.0 mL of the Test solution

with water to 200 mL.

Capillary rinsing procedure—Use separate run buffer vi-

als for capillary rinse and sample analysis. Rinse the capil-

lary with water for 1 minute, with 0.1 N sodium hydroxide

for 10 minutes, and with water for 3 minutes. If a new or dry

capillary is being used, increase the sodium hydroxide rinse

time to 30 minutes. Rinse the capillary between injections as

follows: water for 1 minute, 0.1N sodium hydroxide for 4

minutes, and water for 1 minute, then run buffer for 4 min-

utes. Rinse times are based on a rinse pressure of 1 bar.

System setup (see Capillary Electrophoresis h727i)—The

system is equipped with a 206-nm detector and a 50-mm 6

72-cm fused silica column. The temperature is maintained at

308. Avoltage of 375 V/cm is applied. The initial ramping is

500 V/s, positive polarity, and a resulting current of 40 to 45

mA. Inject the Dilute test solution: the signal-to-noise ratio

is at least 10. Inject the System suitability solution, and re-

cord the peak responses as directed for Procedure: the rela-

tive migration times are about 0.96 for ropivacaine related

compound B (R enantiomer) and 1.0 for ropivacaine (S en-

antiomer); the resolution, R, between ropivacaine related

compound B and ropivacaine is not less than 3.7. The anal-

ysis run time is about 30 minutes. If needed, increase the

resolution by increasing the concentration of heptakis-

(2,6-di-O-methyl)-b-cyclodextrin or by lowering the system

temperature.

Procedure—Separately inject equal volumes of the Run

buffer and of water to ensure there are no interfering peaks

(50 mbar for 5.0 seconds followed by injection of Run buf-

fer at 50 mbar for 1.0 second). Inject the Test solution into

the electrophoresis system, record the electropherograms,

and measure the peak responses for ropivacaine and ropiva-

caine related compound B. Calculate the percentage of ropi-

vacaine related compound B in the portion of Ropivacaine

Hydrochloride taken by the formula:

100(rR /MR)/(rS /MS),

where rR is the peak response of ropivacaine related com-

pound B obtained from the Test solution; rS is the peak re-

sponse of ropivacaine obtained from the Test solution; and

MR and MS are the migration times, in minutes, of ropiva-

caine related compound B and ropivacaine, respectively:

not more than 0.5% ropivacaine related compound B is

found.

System shutdown—After the analysis, rinse the capillary

for 10 minutes with 0.1 N sodium hydroxide, then for 10

minutes with water. Dry the capillary before storage.

Other requirements—Where the label states that Ropiv-

acaine Hydrochloride is sterile, it meets the requirements

for Sterility Tests h71i and Labeling under Injections h1i.

Assay—Dissolve an accurately weighed quantity of Ropiv-

acaine Hydrochloride, approximately 1000 mg, in 10 mL of

water and 40 mL of alcohol. Add 1.0 mL of 1 N hydro-

chloric acid, and titrate with 1 N sodium hydroxide VS.

Two equivalence points are obtained; the difference in

titrant volume corresponds to the amount of ropivacaine hy-

drochloride. Each mL of 1N sodium hydroxide is equiva-

lent to 310.9 mg of anhydrous ropivacaine hydrochloride

(C17H26N2O �HCl).&2S (USP28)
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BRIEFING

Sargramostim, USP 27 page 1674. It is proposed to make mi-
nor changes in the Definition to better describe the product.

(BNT: L. Callahan) RTS—41798-1

Change to read:

» Sargramostim is a highly purified glycosylated pro-
tein consisting of 127 amino acids. It has the property
to generate granulocyte, macrophage, and mixed gran-
ulocyte-macrophage colonies from hematopoietic pro-
genitor cells found in bone marrow. It is produced by
recombinant DNA synthesis in yeast culture, and

&Sargramostin is a single chain, glycosylated

polypeptide of 127 amino acid residues expressed

from Saccharomyces cerevisiae. The glycoprotein

primarily consists of three molecular species hav-

ing relative molecular weights of approximately

19,500, 16,800, and 15,500 due to different levels

of glycosylation. Sargramostim has the property

to generate granulocyte, macrophage, and mixed

granulocyte macrophage colonies from hemato-

poietic progenitor cells found in bone marrow.

It&2S (USP28)

possesses the primary sequence of the natural form of
granulocyte-macrophage colony-stimulating factor
with a substitution in the amino acid residue at position
23 (Leu23 in place of Arg23). It has a biological potency
of not less than 73.0 percent and not more than 146.0
percent of the potency stated on the label, the potency
being 5.6 million USP Sargramostim Units per mg of
protein. The presence of host cell DNA and host cell
protein impurities in Sargramostim is process-specific;
the limits of these impurities are determined by vali-
dated methods.

BRIEFING

Sotalol Hydrochloride, USP 27 page 1716 and page 3084 of
the First Supplement. It is proposed to correct the formulas in
the test for Related compounds to express the value of the results
in percent.

(PA5: A. Wilk) RTS—41775-1

Change to read:

Related compounds—

Mobile phase—Proceed as directed in the Assay.
Standard solution—Dissolve accurately weighed quantities of

USP Sotalol Hydrochloride RS, USP Sotalol Related Compound
A RS, USP Sotalol Related Compound B RS, and USP Sotalol Re-
lated Compound C RS in Mobile phase, and dilute quantitatively,
and stepwise if necessary, with Mobile phase to obtain a solution
having known concentrations of about 6 mg of each per mL.

Test solution—Transfer about 200 mg of Sotalol Hydrochloride,
accurately weighed, to a 100-mL volumetric flask, dissolve in and
dilute with Mobile phase to volume, and mix.

Chromatographic system—Prepare as directed in the Assay.
Chromatograph the Standard solution, and record the peak heights
as directed for Procedure: the relative retention times are about
0.65 for sotalol hydrochloride related compound B, 1.0 for sotalol
hydrochloride, 1.2 for sotalol hydrochloride related compound A,
and 1.4 for sotalol hydrochloride related compound C; the resolu-
tion, R, between sotalol hydrochloride related compound A and so-
talol hydrochloride is not less than 2.0; and the relative standard
deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 25 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the heights for the major
peaks. Calculate the percentage of each sotalol hydrochloride re-
lated compound in the portion of Sotalol Hydrochloride taken by
the formula:

0.1(C/W)(ri / rS),

&10(C/W)(ri / rS),&2S (USP28)

in which C is the concentration, in mg per mL, of the appropriate
USP Related Compound Reference Standard in the Standard solu-
tion; W is the weight, in mg, of Sotalol Hydrochloride taken to
prepare the Test solution; and ri and rS are the peak heights for
the corresponding related compound obtained from the Test solu-
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tion and the Standard solution, respectively. Calculate the percent-
age of other impurities in the portion of Sotalol Hydrochloride tak-
en by the formula:

0.1(C/W)(rsi / rS),

&10(C/W)(rsi / rS),&2S (USP28)

in which C is the concentration, in mg

&mg&2S (USP28)

per mL, of USP Sotalol Hydrochloride RS in the Standard solu-
tion; W is the weight, in mg, of Sotalol Hydrochloride taken to
prepare the Test solution; rsi is the sum of the peak heights for all
impurities, other than the related compounds, obtained from the
Test solution; and rS is the peak height of sotalol obtained from
the Standard solution. Not more than 0.3% each of sotalol hydro-
chloride related compound A and sotalol hydrochloride related
compound B is found; not more than 0.4% of sotalol hydrochloride
related compound C is found; not more than 0.3% of other impu-
rities is found; and not more than 0.5% of total impurities is found.

BRIEFING

Sufentanil Citrate Injection, USP 27 page 1731. It is proposed
to add a note to the Ultraviolet Absorption h197Ui test under Iden-
tification to clarify that in cases where sample dilution withMobile
phase is not required, Water for Injection is used as the medium for
preparing the Standard solution.

(PA2: D. Bempong) RTS—41675-1

Change to read:

Identification—

A: Ultraviolet Absorption h197Ui—
Solution: 50 mg per mL.
Medium: Use Mobile phase prepared as directed in the Assay.

&[NOTE—For samples that do not require dilution to achieve

50 mg per mL, use Water for Injection as the medium for the

Standard solution.]&2S (USP28)

B: The retention time of the major peak in the chromatogram
of the Assay preparation corresponds to that in the chromatogram
of the Standard preparation, as obtained in the Assay.

BRIEFING

Sumatriptan Nasal Spray, page 119 of PF 29(1) [Jan.–Feb.
2003]. Several modifications are made to this proposed monograph
to identify the compounds quantified, and to clarify the procedures
used.

(PA3: S. Salado) RTS—39992-1

Add the following:

&Sumatriptan Nasal Spray

» Sumatriptan Nasal Spray is an aqueous, buffered

solution of Sumatriptan. It is supplied in a form

suitable for nasal administration. It contains not

less than 90.0 percent and not more than 110.0

percent of the labeled amount of sumatriptan

(C14H21N3O2S).

Packaging and storage—Preserve in tight, light-resistant

containers, and store between 28 and 308.

USP Reference standards h11i—USP Sumatriptan Succi-

nate RS. USP Sumatriptan Succinate Related Compound A

RS. USP Sumatriptan Succinate Related Compound B C RS.

USP Sumatriptan Succinate Related Impurities RS.

Identification, Infrared Absorption h197Mi—

Test specimen—To the contents of 1 vial of Nasal Spray

add 1 mL of a saturated sodium chloride solution. Add 1 mL

of a saturated solution of sodium carbonate, and shake vig-

orously for about 30 seconds. To the solution so obtained,

add 2 mL of isopropyl alcohol, shake vigorously for about

30 seconds, and allow to stand until the phases separate.

Transfer the organic phase to a suitable glass vial. Repeat

the extraction with a second 2-mL portion of isopropyl al-
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cohol, and transfer the organic phase to the same vial. Evap-

orate the solution under a stream of nitrogen. Dry the resi-

due in an oven at 1008 for 30 minutes, allow to cool to room

temperature in a desiccator, and prepare a mull by the addi-

tion of 1 to 2 drops of mineral oil.

Microbial limits h61i—It meets the requirements of the

tests for absence of Staphylococcus aureus, Pseudomonas

aeruginosa, and Bile Tolerant Organisms. The total aerobic

microbial count does not exceed 100 per mL. The total aer-

obic microbial count does not exceed 100 cfu per mL, and it

meets the requirements of the tests for absence of Staphylo-

coccus aureus and Pseudomonas aeruginosa in 1 mL.

pH h791i: between 5.0 and 6.0.

Deliverable volume—Test 10 vials separately. Weigh each

vial before and after actuation, and calculate the individual

volume delivered, in mL, by the formula:

(W1 – W2)/D,

in whichW1 andW2 are the weights, in mg, of the individual

vials before and after actuation, respectively; and D is the

density of the nasal solution. Calculate the mean volume de-

livered. The volume of each spray delivered is between 80

and 120 mL, and the mean volume is between 90 and 110

mL.

Limit of sumatriptan related compound A—

10M Ammonium acetate solution, Mobile phase, and

Chromatographic system—Proceed as directed in the test

for Limit of related compound A under Sumatriptan.

10M Ammonium acetate solution—Dissolve 77.1 g of

ammonium acetate in 100 mL of water.

Mobile phase—Prepare a filtered and degassed mixture of

methanol and 10M Ammonium acetate solution (9 : 1).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Diluent—Proceed as described in the Assay.

Standard solution—Dissolve an accurately weighed

quantity of USP Sumatriptan Succinate Related Compound

A RS inMobile phase, Diluent and dilute quantitatively, and

stepwise if necessary, withMobile phase Diluent to obtain a

solution having a known concentration of about 0.007 mg

per mL (equivalent to about 0.005 mg per mL of

C14H21N3O2).

Test solution—Dissolve an appropriate volume of Nasal

Spray in Mobile phase Diluent to obtain a solution having

a concentration of about 1.0 mg of sumatriptan per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 282-nm detec-

tor and a 4.6-mm 6 20-cm column that contains packing

L3. The flow rate is about 2.0 mL per minute. Chromato-

graph the Standard solution, and record the peak responses

as directed for Procedure: the relative standard deviation for

replicate injections is not more than 5%.

Procedure—Proceed as directed in the test for Limit of re-

lated compound A under Sumatriptan. Separately inject

equal volumes (about 20 mL) of the Standard solution and

the Test solution into the chromatograph, record the chro-

matograms, and measure the responses for the major peaks.

Calculate the percentage of sumatriptan succinate related

compound A in the portion of Nasal Spray taken by the for-

mula:

100(495.7/613.8)(CS /CU)(rU /rS),

in which the terms are as defined therein. 495.7 and 613.8

are the molecular weights of sumatriptan related compound

A and sumatriptan succinate related compound A, respec-

tively; CS is the concentration, in mg per mL, of USP Suma-

triptan Succinate Related Compound A RS in the Standard

solution; CU is the concentration, in mg per mL, of sumatrip-

tan in the Test solution; and rU and rS are the peak responses
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for sumatriptan related compound A from the Test solution

and the Standard solution, respectively: Not more than

1.5% is found.

Chromatographic purity Related compounds—

Diluent, Buffer solution, Mobile phase, Standard prepa-

ration, System suitability solution, and Chromatographic

system—Prepare as directed in the Assay under Sumatriptan.

Diluent—Proceed as directed in the Assay.

Buffer solution—Dissolve about 1.7 mL of dibutylamine,

about 0.6 mL of phosphoric acid, and about 3.9 g of mono-

basic sodium phosphate dihydrate in water. Adjust with a

solution of 50 % (w/v) sodium hydroxide to a pH of about

7.5, dilute with water to 1000 mL, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (3 : 1). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

System suitability solution—Dissolve accurately weighed

quantities of USP Sumatriptan Succinate RS and USP Su-

matriptan Succinate Related Compound C RS in Diluent

to obtain a solution having known concentrations of about

1.4 mg per mL and 0.001 mg per mL, respectively.

Identification solution—Prepare a solution of USP Suma-

triptan Succinate Related Impurities RS in Diluent having a

concentration of about 3 mg per mL.

System suitability solution—Dissolve accurately weighed

quantities of USP Sumatriptan Succinate RS and USP Su-

matriptan Succinate Related Compound B RS in Diluent

to obtain a solution having known concentrations of about

1.4 mg per mL and 0.001 mg per mL, respectively.

Test solution—Dissolve an appropriate volume of Nasal

Spray in Diluent to obtain a solution having a concentration

of about 1.0 mg of sumatriptan per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 282-nm detec-

tor and a 4.6-mm 6 20-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.9 for sumatriptan succinate related com-

pound C and 1.0 for sumatriptan; and the resolution, R, be-

tween sumatriptan succinate related compound C and

sumatriptan is not less than 1.5. Chromatograph the Identi-

fication solution, and record the peak responses as directed

for Procedure: identify the peaks according to Table 1.

Table 1

Compound Name Relative

Retention

Time

[3-[2-(Dimethylamino-N-oxide)ethyl]-1H-

indol-5-yl]-N-methylmethanesulfonamide

about 0.3

[3-[2-(Methylamino)ethyl]-1H-indol-5-yl]-

N-methylmethanesulfonamide

about 0.6

Sumatriptan succinate related compound C about 0.9

Sumatriptan 1.0

[3-[2-(Aminoethyl)-1H-indol-5-yl]-

N-methylmethanesulfonamide

about 0.4

Procedure—Proceed as directed for Chromatographic

purityRelated compounds under Sumatriptan. Inject a vol-

ume (about 10 mL) of the Test solution into the chromato-

graph, record the chromatogram, and measure all of the
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peak responses. Calculate the percentage of each impurity in

the portion of Nasal Spray taken by the formula:

100Fi(ri /rs),

in which F is the relative response factor, which is equal to

2.89 for any impurity with a 1-[3-[2-dimethylamino)ethyl]-

3-hydroxy-2-oxo-2,3-dihydro-1H-indol-5-yl]-N-methyl-

methanesulfonamide that has a relative retention time of

0.46, 4.55 for any impurity with 3a-hydroxy-1,1-dimethyl-

5-{[methylamino)sulfonyl]methyl}-1,2,3,3a,8,8a,hexahy-

dropyrrolo[2,3-b]indol-1-ium that has a relative retention

time of 0.64, and 1.0 for all other impurities; and the other

terms are as defined therein. ri is the peak response for each

impurity; and rs is the sum of the responses of all the peaks:

not more than 1.5% of any impurity is found, and the total of

all impurities, including the amount found in the test for

Limit of sumatriptan related compound A, is not more than

4.0%.

Assay—

Diluent, Buffer solution, Mobile phase, System suitability

solution, Standard preparation, and Chromatographic sys-

tem—Proceed as directed in the Assay under Sumatriptan.

Diluent—Dissolve 3.9 g of monobasic sodium phosphate

dihydrate in water. Adjust with a solution of 50% (w/v) so-

dium hydroxide to a pH of about 6.5, and dilute with water

to 1000 mL. Mix 750 mL of this solution with 250 mL of

acetonitrile.

Buffer solution—Dissolve about 1.7 mL of dibutylamine,

about 0.6 mL of phosphoric acid, and about 3.9 g of mono-

basic sodium phosphate dihydrate in water. Adjust with a

solution of 50% (w/v) sodium hydroxide to a pH of about

6.5, dilute with water to 1000 mL, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution and acetonitrile (3 : 1). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

System suitability solution—Dissolve accurately weighed

quantities of USP Sumatriptan Succinate RS and USP Su-

matriptan Succinate Related Compound C RS in Diluent

to obtain a solution having known concentrations of about

0.14 mg per mL and 0.07 mg per mL, respectively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Sumatriptan Succinate RS, and dissolve

in Diluent to obtain a solution having a known concentra-

tion of about 0.14 mg per mL.

Assay preparation—Dissolve an appropriate volume of

Nasal Spray in Diluent to obtain a solution having a known

concentration of about 1.0 0.1 mg of sumatriptan per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 282-nm detec-

tor and a 4.6-mm 6 20-cm column that contains packing

L1. The flow rate is about 1.5 mL per minute. Chromato-

graph the System suitability solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.9 for sumatriptan succinate related com-

pound C and 1.0 for sumatriptan; and the resolution, R, be-

tween sumatriptan succinate related compound C and

sumatriptan is not less than 1.5. Chromatograph the Stan-

dard preparation, and record the peak responses as directed

for Procedure: the relative standard deviation for replicate

injections is not more than 1.5%.

Procedure—Proceed as directed in the Assay under Su-

matriptan. Separately inject equal volumes (about 10 mL)

of the Standard preparation and Assay preparation into
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the chromatograph, record the chromatograms, and measure

the areas for the major peaks. Calculate the amount of suma-

triptan (C14H21N3O2S), in mg, in the portion of Nasal Spray

taken by the formula:

(295.4/413.5)CSD(rU / rS),

in which CS is the concentration, in mg per mL, of sumatrip-

tan succinate in the Standard preparation; D is the dilution

factor used in preparing the Assay preparation; and the oth-

er terms are as defined therein.&2S (USP28)

BRIEFING

Thioguanine, USP 27 page 1831. It is proposed to revise the
Assay by replacing the current UV method with an HPLC method.
This method has greater specificity and accuracy, and it also detects
the guanine impurity; therefore, a test for Limit of guanine is being
introduced. Finally, it is proposed that the specification ranges of
the Assay and the test for Nitrogen content be increased to account
for the guanine impurity. In the proposed procedures for the Assay
and the test for Limit of guanine, the liquid chromatograph is
equipped with a 248-nm detector and a 4.6-mm 6 5-cm column
that contains 5-mm packing L1.

(PA6: L. Evans) RTS—40236-1; 41766-1

Change to read:

» Thioguanine is anhydrous or contains one-half mol-
ecule of water of hydration. It contains not less than
97.0

&96.0&2S (USP28)

percent and not more than 100.5 percent of C5H5N5S,
calculated on the dried basis.

Change to read:

Nitrogen content—Determine the nitrogen content as directed un-
der Nitrogen Determination, Method II h461i, using about 100 mg,
accurately weighed. Each mL of 0.1N sulfuric acid is equivalent to
1.401 mg of N. Not less than 40.6%

&40.2%&2S (USP28)

and not more than 43.1%, calculated on the dried basis, is found.

Add the following:

&Limit of guanine—

Mobile phase—Proceed as directed in the Assay.

Standard solution—Dissolve an accurately weighed

quantity of guanine in 0.01N sodium hydroxide, and dilute

quantitatively, and stepwise if necessary, to obtain a solution

having a known concentration of about 0.04 mg per mL. Pi-

pet 1.0 mL of this solution into a 100-mL volumetric flask,

and dilute with Mobile phase to volume to obtain a solution

having a known concentration of 0.4 mg per mL.

Test solution—Transfer about 40 mg of Thioguanine, ac-

curately weighed, to a 100-mL volumetric flask, dissolve in

and dilute with 0.01 N sodium hydroxide to volume, and

mix. Transfer 10.0 mL of this solution into a 100-mL volu-

metric flask, dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 248-nm detec-

tor and a 4.6-mm6 5-cm column that contains packing L1.

The flow rate is about 2.0 mL per minute. Chromatograph

the Standard solution, and record the peak responses as di-

rected for Procedure: the relative retention times are about

0.60 for guanine and 1.0 for thioguanine; the resolution, R,

between guanine and thioguanine is not less than 3.0; the

tailing factor is not more than 2.0; and the relative standard

deviation for replicate injections is not more than 5.0% for

the guanine peak.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the
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responses for the major peaks. Calculate the percentage of

guanine in the portion of Thioguanine taken by the formula:

100(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of guanine in

the Standard solution; W is the weight, in mg, of Thiogua-

nine taken to prepare the Test solution; and rU and rS are the

peak responses of guanine obtained from the Test solution

and the Standard solution, respectively: not more than

2.5% is found.&2S (USP28)

Change to read:

Assay—Transfer about 100 mg of Thioguanine, previously dried
and accurately weighed, to a 100-mL volumetric flask, dissolve in
a mixture of 15 mL of water and 1.5 mL of 1N sodium hydroxide,
dilute with water to volume, and mix. Transfer 10.0 mL of this so-
lution to a second 100-mL volumetric flask, add dilute hydrochlo-
ric acid (1 in 100) to volume, and mix. Finally, transfer 5.0 mL of
the last solution to a third 100-mL volumetric flask, then add dilute
hydrochloric acid (1 in 100) to volume, and mix. Concomitantly
determine the absorbances of this solution and a solution of USP
Thioguanine RS, in the same medium, having a known concentra-
tion of about 5 mg per mL, in 1-cm cells at the wavelength of max-
imum abso rbance a t abou t 348 nm, wi th a su i t ab l e
spectrophotometer, using dilute hydrochloric acid (1 in 100) as
the blank. Calculate the quantity, in mg, of C5H5N5S in the portion
of Thioguanine taken by the formula:

20C(AU / AS),

in which C is the concentration, in mg per mL, of USP Thioguanine
RS in the Standard solution; and AU and AS are the absorbances of
the solution from Thioguanine and the Standard solution, respec-
tively.

&Phosphoric acid solution—Carefully add 1 mL of

phosphoric acid to 99 mL of water, and mix.

Mobile phase—Prepare a filtered and degassed solution of

0.05Mmonobasic sodium phosphate. Adjust with phospho-

ric acid to a pH of 3.0. Make adjustments if necessary (see

System Suitability under Chromatography h621i).
Standard preparation—Dissolve an accurately weighed

quantity of USP Thioguanine RS in 0.01N sodium hydrox-

ide, and dilute quantitatively, and stepwise if necessary, to

obtain a solution having a known concentration of about 0.4

mg per mL. Pipet 10.0 mL of this solution into a 100-mL

volumetric flask, and dilute with Phosphoric acid solution

to volume to obtain a solution having a known concentra-

tion of 0.04 mg per mL.

Assay preparation—Transfer about 40 mg of Thiogua-

nine, accurately weighed, to a 100-mL volumetric flask, dis-

solve in and dilute with 0.01 N sodium hydroxide to

volume, and mix. Transfer 10.0 mL of this solution to a

100-mL volumetric flask, dilute with Phosphoric acid solu-

tion to volume, and mix.

Chromatographic system (see Chromatography h621i)—
The liquid chromatograph is equipped with a 248-nm detec-

tor and a 4.6-mm6 5-cm column that contains packing L1.

The flow rate is about 2.0 mL per minute. Chromatograph

the Standard preparation, and record the peak responses as

directed for Procedure: the relative retention times are about

0.60 for guanine and 1.0 for thioguanine, and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C5H5N5S in the portion of Thioguanine

taken by the formula:

1000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Thio-

guanine RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&2S (USP28)
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BRIEFING

Tolcapone, page 939 of PF 30(3) [May–June, 2004]. Several
changes are proposed to indicate the actual experimental condi-
tions used in the tests for Absorptivity and Related compounds.

(PA3: S. Salado) RTS—41735-1

Add the following:

&Tolcapone

C14H11NO5 273.24

Methanone, (3,4-dihydroxy-5-nitrophenyl)(4-methylphe-

nyl).

3,4-Dihydroxy-4’-methyl-5-nitrobenzophenone

[134308-13-7].

Change to read:

» Tolcapone contains not less than 98.5 percent

and not more than 101.5 percent of C14H11NO5,

calculated on the dried &anhydrous&2S (USP28) and

solvent-free basis.

Packaging and storage—Preserve in tight, light-resistant

containers between 208 and 258.

USP Reference standards h11i—USP Tolcapone RS. USP

Tolcapone Related Compound A RS. USP Tolcapone Re-

lated Compound B RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Change to read:

Absorptivity—

&Diluent—Dilute 100 mL of 1N hydrochloric acid with

dehydrated alcohol to 1000 mL.&2S (USP28)

Test preparation—Prepare a solution of Tolcapone having

a concentration of 0.01 mg per mL in 0.1N alcoholic hydro-

chloric acid &Diluent.&2S (USP28)

Procedure—Proceed as directed under Spectrophotome-

try and Light-Scattering h851i, and measure the absor-

bance: the maximum is between 265.2 and 269.3, and the

absorptivity is between 752.9 and 799.3 &75.29 and

79.93.&2S (USP28)

Water, Method I h921i: not more than 0.1%.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Limit of residual solvents—

Alcohol stock solution—Transfer 6.3 mL of dehydrated al-

cohol, using a microsyringe, to a 50-mL volumetric flask

containing dimethylformamide, and mix.

Methylene chloride stock solution—Transfer 3.8 mL of

methylene chloride, using a microsyringe, to a 50-mL vol-

umetric flask containing dimethylformamide, and mix.

Standard solution—Transfer 10.0 mL of Alcohol stock so-

lution and 1.0 mL of Methylene chloride stock solution to a

50-mL volumetric flask. Dilute with dimethylformamide to

volume, and mix.
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Test solution—Transfer about 200 mg of Tolcapone, ac-

curately weighed, to a 10-mL volumetric flask, add 7 mL

of dimethylformamide, and sonicate to dissolve. Dilute with

dimethylformamide to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a 0.53-mm 6 30-m fused-silica column coated

with 3.0-mm G43 stationary phase, and a 0.53-mm 6 5-m

fused silica column coated with 3.0-mm G3 stationary

phase. The carrier gas is helium, flowing at a rate of 5 mL

per minute. The column temperature is maintained at 358.

The injection port and detector temperatures are maintained

at 1208 and 2608, respectively. Chromatograph the Standard

solution, and record the peak responses as directed for Pro-

cedure: the relative retention time is about 0.7 for alcohol

and 1.0 for methylene chloride; and the relative standard de-

viation for replicate injections is not more than 10.0%.

Procedure—Separately inject equal volumes (about 1 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the

peak responses. Calculate the percentages (w/w) of alcohol

and methylene chloride in the portion of Tolcapone taken by

the formula:

(1000D)(C/W)(rU / rS),

in which C is the concentration, in mL per mL, of each sol-

vent in the Standard solution; D is the density, in mg per mL,

of each solvent at 208; W is the weight, in mg, of Tolcapone

taken to prepare the Test solution; and rU and rS are the peak

areas of the appropriate analyte obtained from the Test solu-

tion and the Standard solution, respectively: not more than

0.25% of alcohol is found; and not more than 0.01% of

methylene chloride is found. [NOTE—Condition the column

at 2208 for 15 minutes after each injection.]

Change to read:

Related compounds—

TEST 1—

Adsorbent: 0.25-mm layer of chromatographic 5-mm

&

&2S (USP28) silica gel mixture with a suitable fluorescing sub-

stance (see Chromatography h621i).

Standard solution 1—Dissolve an accurately weighed

portion of USP Tolcapone RS in chloroform, and dilute

quantitatively, and stepwise if necessary, with chloroform

to obtain a solution having a known concentration of 0.4

mg per mL.

Standard solution 2—Transfer 2.0 mL of Standard solu-

tion 1 to a 10-mL volumetric flask, dilute with chloroform to

volume, and mix.

Standard solution 3—Transfer 1.0 mL of Standard solu-

tion 1 to a 10-mL volumetric flask, dilute with chloroform to

volume, and mix.

Standard solution 4—Transfer 5.0 mL of Standard solu-

tion 3 to a 100-mL &10-mL&2S (USP28) volumetric flask, dilute

with chloroform to volume, and mix.

Test solution—Transfer about 200 mg of Tolcapone, ac-

curately weighed, to a 5-mL volumetric flask, dissolve in

and dilute with chloroform to volume, and mix. [NOTE—Pre-

pare this solution last and chromatograph immediately.]

Application volume: 10 mL.

Developing solvent system: a mixture of chloroform,

&anhydrous&2S (USP28 ) formic acid, and ethyl acetate

(83 : 15 : 2).

Procedure—Apply the Test solution and each of the Stan-

dard solutions as directed for Thin-Layer Chromatography

under Chromatography h621i &at about 4 cm from the low-

er edge of the plate.&2S (USP28) Dry the plate in a current of

Pharmacopeial Forum
2052 IN-PROCESS REVISION Vol. 30(6) [Nov.–Dec. 2004]

#2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



cold air, and view it under short-wavelength UV light. The

RF values of analytes are as follows.

Compound RF

Tolcapone related compound A about 0.2

Tolcapone about 0.5

Tolcapone related compound B about 0.7

Compare any spot at RF of 0.0 in the chromatogram obtained

from the Test solution with the principal spot of Standard

solution 2, Standard solution 3, and Standard solution 4,

and obtain the approximate amount: not more than 0.1%

of any impurity at RF of 0.0 is found. [NOTE—The RF of tol-

capone related compound A and tolcapone related com-

pound B are given just for reference. They are quantified

in Test 2.]

TEST 2—

Diluent, System suitability solution, Mobile phase, and

Chromatographic system—Proceed as directed in the Assay.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay.

Test solution—Use the Assay preparation.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas. Calculate the percentage of each impurity in the

portion of Tolcapone taken by the formula:

(50,000F)(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Tol-

capone RS in the Standard solution; F is the relative re-

sponse factor of the impurity according to the table below;

W is the weight, in mg, of Tolcapone, calculated on the sol-

vent- and water-free basis, used to prepare the Test solution;

ri is the peak area for any impurity in the Test solution; and rS

is the peak area for tolcapone in the Standard solution: the

impurities meet the requirements given in the table below.

Compound Name

Relative

Retention

Time

Relative

Response

Factor Limit (%)

Tolcapone related

compound A

about 0.6 1.14 0.1

Tolcapone 1.0 — —

Tolcapone related

compound B

1.36 0.98 0.2

Unknown impuri-

ties

— 1.0 0.1 indi-

vidual, 0.2

total un-

known

Total impurities — — 0.5

Assay—

Diluent—Prepare a mixture of methanol and acetonitrile

(24 : 15).

System suitability solution—Dissolve an accurately

weighed quantity of USP Tolcapone Related Compound

A RS, USP Tolcapone RS, and USP Tolcapone Related

Compound B RS in Diluent; and dilute quantitatively, and

stepwise if necessary, with Diluent to obtain a solution hav-

ing a known concentration of about 5 mg per mL, 5 mg per

mL, and 10 mg per mL, respectively. Transfer 2.0 mL of this

solution to a 100-mL volumetric flask, add about 63 mL of

Diluent, dilute with water to volume, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

methanol, 0.05M monobasic potassium phosphate having a

pH of 2.0+ 0.1, and acetonitrile (8 : 7 : 5). Make adjust-

ments if necessary (see System Suitability under Chroma-

tography h621i).
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Standard preparation—Dissolve an accurately weighed

quantity of USP Tolcapone RS in Diluent; and dilute quan-

titatively, and stepwise if necessary, with Diluent to obtain a

solution having a known concentration of about 1.0 mg per

mL. Transfer 5.0 mL of this solution to a 50-mL volumetric

flask, add about 27.5 mL of Diluent, dilute with water to

volume, and mix.

Assay preparation—Transfer about 50 mg of Tolcapone,

accurately weighed, to a 50-mL volumetric flask, dissolve in

and dilute withDiluent to volume, and mix. Transfer 5.0 mL

of this solution to a 50-mL volumetric flask, add about 27.5

mL of Diluent, dilute with water to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 4.0-mm 6 25-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the System suitability solution, and record the peak respon-

ses as directed for Procedure: the relative retention times are

about 0.6 for tolcapone related compound A, 1.0 for tolca-

pone, and about 1.4 for tolcapone related compound B; and

the resolution, R, between tolcapone related compound B

and tolcapone is not less than 4.0. Chromatograph the Stan-

dard preparation, and record the peak responses as directed

for Procedure: the relative standard deviation for replicate

injections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major tolcapone peaks. Calculate

the quantity, in mg, of C14H11NO5 in the portion of Tolca-

pone taken by the formula:

500C(rU / rS),

in which C is the concentration, in mg per mL, of USP Tol-

capone RS in the Standard preparation; and rU and rS are the

peak responses obtained from the Assay preparation and the

Standard preparation, respectively.&1S (USP28)

BRIEFING

Triclosan, USP 27 page 1888. It is proposed to replace the re-
agents (4-chlorophenol; 2-4-dichlorophenol; 1,3,7-trichlorodiben-
zo-p-dioxin; 2,8-dichlorodibenzo-p-dioxin; 2,8-dichlorodi-
benzofuran; 2,4,8-trichlorodibenzofuran) with the corresponding
USP Reference Standards in the test for Limit of monochlorophe-
nols and 2,4-dichlorophenol and in the test for Limit of 1,3,7-tri-
chlorodibenzo-p-dioxin, 2,8-dichlorodibenzo-p-dioxin, 2,8-
dichlorodibenzofuran, and 2,4,8-trichlorodibenzofuran.

(PA7b: B. Davani) RTS—41691-1

Change to read:

USP Reference standards h11i—
&USP 2,4-Dichlorophenol RS. USP Parachlorophenol

RS.&2S (USP28)

USP Triclosan RS.

&USP Triclosan Related Compounds Mixture A RS.&2S (USP28)

Change to read:

Limit of monochlorophenols and 2,4-dichlorophenol—

Phosphate buffer—Transfer about 1.38 g of anhydrous monoba-
sic sodium phosphate and about 1.42 g of dibasic sodium phos-
phate to a 1-L volumetric flask, dissolve in and dilute with water
to volume, and mix.

Mobile phase—Prepare a filtered and degassed mixture of ace-
tonitrile and Phosphate buffer (1 : 1). Make adjustments if neces-
sary (see System Suitability under Chromatography h621i).

Standard solution—Quantitatively dissolve accurately weighed
quantities of 4-chlorophenol and 2,4-dichlorophenol

&USP Parachlorophenol RS and USP 2,4-Dichlorophenol

RS&2S (USP28)

in acetonitrile, dilute with an equal volume of water, and mix.
Transfer a portion of this solution to a suitable container, and dilute
quantitatively, and stepwise if necessary, with a mixture of aceto-
nitrile and water (1 : 1) to obtain a solution having known concen-
trations of about 0.5 mg of 4-chlorophenol
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&parachlorophenol&2S (USP28)

and 0.1 mg of 2,4-dichlorophenol per mL.
Test solution—Transfer about 250 mg of Triclosan, accurately

weighed, to a 25-mL low-actinic volumetric flask, dissolve in 20
mL of acetonitrile, dilute with water to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a coulometric electrochem-
ical detector with electrode 1 set at 0.45 V and electrode 2 set at
0.75 V, both having a positive (oxidative) polarity and a 4.6-mm
6 25-cm column that contains packing L1. The flow rate is about 1
mL per minute. Chromatograph the Standard solution, and record
the peak responses as directed for Procedure: the relative standard
deviation for replicate injections is not more than 9.0% for 2,4-di-
chlorophenol.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the peak responses. The
peak responses for 4-chlorophenol

&parachlorophenol&2S (USP28)

and 2,4-dichlorophenol in the chromatogram of the Test solution
are not greater than the corresponding peaks in the chromatogram
of the Standard solution.

Change to read:

Limit of 1,3,7-trichlorodibenzo-p-dioxin, 2,8-dichlorodibenzo-
p-dioxin, 2,8-dichlorodibenzofuran, and 2,4,8-trichlorodiben-
zofuran—
Mobile phase—Prepare a filtered and degassed mixture of ace-

tonitrile, water, and glacial acetic acid (70 : 30 : 0.1). Make adjust-
ments if necessary (see System Suitability under Chromatography
h621i).
Standard solution—Transfer accurately weighed quantities of

2,8-dichlorodibenzofuran, and 2,4,8-trichlorodibenzofuran to a
volumetric flask, add accurately measured volumes of 1,3,7-tri-
chlorodibenzo-p-dioxin and 2,8-dichlorodibenzo-p-dioxin, and
dissolve in methanol. Dilute quantitatively, and stepwise if neces-
sary, with methanol to obtain a solution having concentrations of
about 0.5, 1.0, 0.5, and 1.0 mg per mL, respectively.

&

&2S (USP28)

Test solution—Transfer about 2.0 g of Triclosan, accurately
weighed, to a screw-capped centrifuge tube, add 5 mL of 2N po-
tassium hydroxide, and shake for 10 minutes to dissolve. Add 3
mL of n-hexane, shake for 10 minutes, and allow the phases to
separate. Transfer the organic layer to a suitable container, add an-
other 3 mL of n-hexane to the aqueous layer, shake for 10 minutes,
and allow the phases to separate. Transfer the organic layer to the
previous extract, discard the aqueous layer, add 3 mL of 2N potas-
sium hydroxide to the combined organic layers, shake for 10 min-
utes, and allow the phases to separate. Discard the aqueous layer,
add another 3 mL of 2N potassium hydroxide to the combined or-
ganic layers, shake for 10 minutes, and allow the phases to separ-
ate. Transfer the organic layer to a suitable container, and
evaporate with the aid of a stream of nitrogen to dryness. Dissolve
the residue in 1.0 mL of methanol, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 220-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is about 1.5 mL per minute. Chromatograph the Standard solution,

&USP Tric losan Rela ted Compounds Mixture A

RS,&2S (USP28)

and record the peak responses as directed for Procedure: the rela-
tive retention times are about 0.59 for 2,8-dichlorodibenzofuran,
0.71 for 2,8-dichlorodibenzo-p-dioxin, 0.88 for 2,4,8-trichlorodi-

benzofuran, and 1.0 for 1,3,7-trichlorodibenzo-p-dioxin; and the
relative standard deviation for replicate injections is not more than
15.0%, determined from the 2,8-dichlorodibenzo-p-dioxin peak.
Procedure—Inject a volume (about 20 mL) of the Test solution

into the chromatograph, record the chromatograms, and measure
the peak responses. The peak responses for 2,8-dichlorodibenzo-
furan, 2,8-dichlorodibenzo-p-doxin, 2,4,8-trichlorodibenzofuran,
and 1,3,7-trichlorodibenzo-p-dioxin obtained from the Test solu-
tion are not greater than the corresponding peaks obtained from
the Standard solution

&Calculate the concentration of each analyte in the portion

of Triclosan taken by the formula:

(C /W)(ri / rS),

in which C is the concentration, in mg per mL, of the respec-

tive analyte in the USP Triclosan Related Compounds Mix-

ture A RS; W is the weight, in g, of Triclosan taken; and ri

and rS are the peak responses for the respective analyte ob-

tained from the Test solution and the USP Triclosan Related

Compounds Mixture A RS, respectively: not more than 0.25

ppm of 2,8-dichlorodibenzofuran is found; not more than

0.5 ppm of 2,4,8-trichlorodibenzofuran is found; not more

than 0.25 ppm of 1,3,7-trichlorodibenzo-p-dioxin is found;

and not more than 0.5 ppm of 2,8-dichlorodibenzo-p-dioxin

is found.&2S (USP28)

BRIEFING

Vancomycin Hydrochloride, USP 27 page 1930. It is proposed
to add a new test and acceptance criteria to monitor the amount of
monodechlorovancomycin present in Vancomycin Hydrochloride.
The liquid chromatographic procedures in the test for Limit of
monodechlorovancomycin are based on analyses performed with
the RP18 XTerratm brand of L1 column. In the test for Chromato-
graphic purity, it is proposed to clarify the peak integration in the
Procedure section. In addition, editorial style changes have made
in the test for Chromatographic purity.

(PA7b: B. Davani) RTS—41790-1
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Change to read:

USP Reference standards h11i—USP Vancomycin Hydrochlo-
ride RS.

&USP Vancomycin B with Monodechlorovancomycin

RS.&2S (USP28)

Change to read:

Chromatographic purity—

Triethylamine buffer—Mix 4 mL of triethylamine and 2000 mL
of water, and adjust with phosphoric acid to a pH of 3.2.
Solution A—Prepare a mixture of Triethylamine buffer, acetoni-

trile, and tetrahydrofuran (92 : 7 : 1), and degas briefly.
Solution B—Prepare a suitable mixture of Triethylamine buffer,

acetonitrile, and tetrahydrofuran (70 : 29 : 1), and degas briefly.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see Chromatography h621i), changing the acetonitrile
proportion in Solution A to obtain a retention time of 7.5 to 10.5
minutes for the main vancomycin peak.
Resolution solution—Prepare a solution of USP Vancomycin

Hydrochloride RS in water containing 0.5 mg per mL, heat at
658 for 48 hours, and allow to cool.
Test preparation A—Prepare a solution of Vancomycin Hydro-

chloride in Solution A containing 10 mg per mL.
Test preparation B—Transfer 2.0 mL of Test preparation A to a

50-mL volumetric flask, dilute with Solution A to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 280-nm detector and a
4.6-mm 6 25-cm column that contains 5-mm packing L1. The
flow rate is about 2 mL per minute. The chromatograph is pro-
grammed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0–12 100 0 isocratic
12–20 100?0 0?100 linear gradient
20–22 0 100 isocratic
22–23 0?100 100?0 linear gradient
23–30 100 0 isocratic

Chromatograph the Resolution solution, and record the peak re-
sponses as directed for Procedure: the elution order is resolution
compound 1, vancomycin B, and resolution compound 2. The re-
solution, R, between resolution compound 1 and vancomycin B is
not less than 3.0; and the column efficiency, calculated from the
vancomycin B peak, is not less than 1500 theoretical plates. Reso-
lution compound 2 is eluted at between 3 and 6 minutes after the
start of the period when the percentage of Solution B is increasing
from 0% to 100%.
Procedure—[NOTE—Where baseline separation is not achieved,

peak areas are defined by vertical lines extended from the valleys
between peaks to the baseline.

&The main component peak may include a fronting shoul-

der, which is attributed to monodechlorovancomycin. This

shoulder should not be integrated separately.]&2S (USP28)

Separately inject equal volumes (about 20 mL) of Test preparation
A and Test preparation B into the chromatograph, record the chro-
matograms, and measure the area responses for all of the peaks.
[NOTE—Correct any peak observed in the chromatograms obtained
from Test preparation A and Test preparation B by subtracting the

area response of any peak observed in the chromatogram of Solu-
tion A at the corresponding elution time.] Calculate the percentage
of vancomycin B in the specimen tested by the formula:

2500rB /(25rB+ rA),

in which rB is the corrected area response of the main peak obtained
in the chromatogram of Test preparation B; and rA is the sum of the
corrected area responses of all the peaks, other than the main peak,
in the chromatogram obtained from Test preparation A: not less
than 80.0% of vancomycin B is found. Calculate the percentage
of each other peak taken by the formula:

100rAi / (25rB+ rA),

in which rAi is the corrected area response of any individual peak,
other than the main peak, obtained in the chromatogram of Test
preparation A: not more than 9.0% of any peak other than the main
peak is found.

Add the following:

&Limit of monodechlorovancomycin—[NOTE—The Sys-

tem suitability solution, Working standard solution, and Test

solution are to be refrigerated immediately after preparation

and during analysis, using a refrigerated autosampler. The

solutions are stable at refrigerated conditions for 4 days.]

Mobile phase—Prepare a filtered and degassed mixture in

a 1-L volumetric flask that is initially half filled with water.

Dissolve 2.2 g of 1-heptanesulfonic acid sodium salt, add

125 mL of acetonitrile and 10 mL of acetic acid, and dilute

with water to volume, making adjustments if necessary (see

System Suitability under Chromatography h621i).

Rinse solution—Prepare a solution containing approxi-

mately 10% (v/v) acetonitrile in water, to be used as the

rinse solution for the needle and column.

System suitability solution—Dissolve an accurately

weighed quantity of USP Vancomycin B with Monode-

chlorovancomycin RS that contains approximately 50 mg

of vancomycin B in water in a 50-mL volumetric flask to

obtain a solution having a known concentration of about 1

mg of vancomycin B per mL.

Working standard solution—Transfer 5.0 mL of the Sys-

tem suitability solution to a 100-mL volumetric flask, and

dilute with water to volume. The final concentration is ap-

proximately 0.05 mg of vancomycin B per mL.
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Test solution—Transfer about 100 mg of Vancomycin Hy-

drochloride, accurately weighed, to a 100-mL volumetric

flask, dilute with water to volume, and mix.

Blank: water

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 280-nm detec-

tor and a 4.6-mm6 25-cm column that contains packing L1

and is maintained at a constant temperature of about 608.

The flow rate is about 1.5 mL per minute. The autosampler

cooler temperature is maintained at 58. The Blank andWork-

ing standard solution run time is 90 minutes, and the System

suitability solution and Test solution run time is 120 min-

utes. [NOTE—This test is sensitive to temperature changes.

To preheat the Mobile phase, Working standard solution,

and Test solution, a length of tubing of at least 3 feet should

be placed preceding the column within the column heater.]

Chromatograph the Blank and the System suitability solu-

tion. There should be no peaks in the Blank chromatogram

that interfere with the vancomycin B and monodechlorovan-

comycin peaks. The retention time of the vancomycin B

peak is between 32 and 42 minutes. The monodechlorovan-

comycin elutes at a retention time ratio of approximately 1.1

compared to 1.0 for the main component, vancomycin B.

The retention time of the monodechlorovancomycin peak

in the Test solution chromatogram must be within +3.0%

of the mean retention time of the monodechlorovancomycin

peaks in the chromatogram of the Working standard solu-

tion. The resolution, R, between vancomycin B and mono-

dechlorovancomycin is not less than 1.9, using the

chromatogram from the System suitability solution; and

the relative standard deviation for replicate injections of

the Working standard solution is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Blank, System suitability solution, Working stan-

dard solution and Test solution into the chromatograph, re-

cord the chromatograms, and measure the peak area

responses. Calculate the percentage of monodechlorovanco-

mycin in the portion of Vancomycin Hydrochloride taken by

the formula:

0.1 (WS /WU)(rU / rS)P,

in whichWS is the weight, in mg, of the USP Vancomycin B

with Monodechlorovancomycin RS in the Working stan-

dard solution; WU is the weight, in mg, of Vancomycin Hy-

drochloride taken to prepare the Test solution; rU is the peak

area response of the monodechlorovancomycin peak in the

Test solution; rS is the average peak area response of the van-

comycin B peaks in theWorking standard solution; and P is

the vancomycin B purity of the USP Vancomycin B with

Monochlorovancomycin RS: not more than 4.7% of mono-

dechlorovancomycin is found.&2S (USP28)

BRIEFING

Vecuronium Bromide, page 193 of PF 30(1) [Jan.–Feb. 2004].
It is proposed to make minor changes to the Diluent in the Assay to
minimize the degradation of Vecuronium Bromide. A Note is pro-
posed to be added when preparing the Mobile phase in the test for
Related compounds and when preparing Solution B in the Assay to
prevent the loss of volatile components. An equilibration time is
proposed in the test for Related compounds, and the chemical
and IUPAC names for Vecuronium Bromide are added under the
Procedure. In addition, editorial style changes have been made.

(PA3: R. Ravichandran) RTS—41189-1
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Add the following:

&Vecuronium Bromide

C34H57BrN2O4 637.75 637.73

Piperidinium, 1-[(2b,3a,5a,16b,17b)-3,17-bis(acetyloxy)-

2-(1-piperidinyl)androstan-16-yl]-1-methyl-, bromide.

1-(3a,17b-Dihydroxy-2b-piperidino-5a-androstan-16b,5a-

yl)-1-methylpiperidinium bromide, diacetate

[50700-72-6].

»Vecuronium Bromide contains not less than 98.0

percent and not more than 102.0 percent of

C34H57BrN2O4, calculated on the dried basis.

Packaging and storage—Preserve in tight containers, and

store at room temperature.

USP Reference standards h11i—USP Endotoxin RS. USP

Pancuronium Bromide RS. USP Vecuronium Bromide RS.

USP Vecuronium Bromide Related Compound A RS. USP

Vecuronium Bromide Related Compound B RS. USP Vecur-

onium Bromide Related Compound C RS. USP Vecuronium

Bromide Related Compound D F RS. USP Vecuronium Bro-

mide Related Compound E RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chromat-

ogram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Specific rotation h781Si: between –168 and –208, at 208.

Test solution: 10 mg per mL, in dehydrated alcohol.

Bacterial endotoxins h85i: not more than 10 USP Endo-

toxin Units per mg of vecuronium bromide.

Loss on drying h731i—Dry it at 808 for 2 hours to constant

weight: it loses not more than 2.0% of its weight. Dry it at

1058 for two hours: it loses not more than 2.0% 2.5% of its

weight.

Related compounds—

Solution A, Solution B, Mobile phase, and Diluent—Pro-

ceed as directed in the Assay.

System suitability solution—Dissolve accurately weighed

quantities of USP Vecuronium Bromide RS and USP Vecur-

onium Bromide Related Compound A RS in Diluent to ob-

tain a solution having known concentrations of about 0.5

mg per mL and 0.4 mg per mL, respectively.

Test solution—Dissolve an accurately weighed quantity of

Vecuronium Bromide in Diluent to obtain a solution having

a concentration of about 4 mg per mL.

Chromatographic system—Prepare as directed in the As-

say. Chromatograph the System suitability solution, and re-

cord the peak responses as directed for Procedure: the

relative retention times are about 0.85 for vecuronium bro-

mide related compound A and 1.0 for vecuronium bromide;

the resolution, R, between vecuronium bromide and vecur-

onium bromide related compound A is not less than 5.0; the

column efficiency is not less than 5000 theoretical plates;

the tailing factors for vecuronium bromide and vecuronium

bromide related compound A are not more than 2.0; and the

relative standard deviation for replicate injections is not

more than 2.0%.
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Procedure—Inject a volume (about 20 mL) of the Test so-

lution into the chromatograph, record the chromatogram,

and measure the peak responses. Calculate the percentage

of any impurity in the portion of Vecuronium Bromide taken

by the formula:

100(ri / rs),

in which ri is the peak response for each individual impurity,

and rs is the sum of the responses of all the peaks: not more

than 2% of total impurities is found.

TEST 1—

Dragendorff’s reagent—Mix 850 mg of bismuth subni-

trate with 40 mL of water and 10 mL of glacial acetic acid

(Solution A). Dissolve 8 g of potassium iodide in 20 mL of

water (Solution B). Mix Solution A and Solution B. Dilute

1.0 mL of the solution so obtained with 10 mL of 50% (v/

v) glacial acetic acid solution.

5% Hydrogen peroxide solution—Dilute about 16.6 mL

of 30% hydrogen peroxide with water to 100 mL.

Sodium iodide solution—Dissolve 1.5 g of sodium iodide

in 50 mL of acetone.

Diluent—Prepare a mixture of acetonitrile and chloroform

(9 : 1).

Adsorbent: 0.1-mm layer of chromatographic 5-mm sil-

ica gel mixture (see Chromatography h621i).

Test solution—Transfer about 50 mg of Vecuronium Bro-

mide, accurately weighed, to a 5-mL volumetric flask. Dis-

solve in and dilute with Diluent to volume, and mix.

Standard solution 1—Dissolve an accurately weighed

portion of USP Vecuronium Bromide RS in Diluent, and di-

lute quantitatively, and stepwise if necessary, with Diluent

to obtain a solution having a known concentration of 10

mg per mL.

Standard solution 2—Dissolve accurately weighed por-

tions of USP Vecuronium Bromide Related Compound D

A RS, USP Vecuronium Bromide Related Compound B

RS, USP Vecuronium Bromide Related Compound E D

RS, and USP Pancuronium Bromide RS in Diluent, and di-

lute quantitatively, and stepwise if necessary, with Diluent

to obtain a solution having known concentrations of about

20 mg per mL, 20 mg per mL, 20 mg per mL, and 10 mg per

mL, respectively.

Application volume: 10 mL.

Developing solvent system: a mixture of Sodium iodide

solution, acetone, and methyl ethyl ketone (5 : 5 : 1).

Procedure—Proceed as directed for Thin-Layer Chroma-

tography under Chromatography h621i. Dry the plate for 2

minutes in a current of cold air, and spray it with 5% Hydro-

gen peroxide solution. Dry it in a current of air and then

spray with Dragendorff’s reagent. Repeat the procedure be-

ginning with ‘‘spray it with 5% Hydrogen peroxide solu-

tion’’: the spot corresponding to the principal spot

obtained from Standard solution 1 is visible; the RF values

of analytes are as follows:

Analyte RF

pancuronium bromide about 0.25

vecuronium bromide about 0.50

vecuronium bromide related

compound D A about 0.70

vecuronium bromide related

compound B about 0.60

vecuronium bromide related

compound E D about 0.85

Any spot in the chromatogram obtained from the Test solu-

tion, except for the principal spot, is not more intense than

the corresponding spot in the chromatogram obtained from

Standard solution 2: not more than 0.2% each of vecuro-

nium bromide related compound D A, vecuronium bromide
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related compound B, and vecuronium bromide related com-

pound E D is found; and not more than 0.1% of pancuro-

nium bromide is found. Any unknown spot obtained in

the chromatogram of the Test solution is not more intense

than the principal spot in the chromatogram obtained from

the Standard solution 1: not more than 0.1% of any individ-

ual unknown impurity is found.

TEST 2—

Dragendorff’s reagent, Diluent, Test solution, and 5%Hy-

drogen peroxide solution—Proceed as directed in Test 1.

Sodium iodide solution 1—Dissolve 1.5 g of sodium io-

dide in 95 mL of isopropyl alcohol.

Sodium iodide solution 2—Proceed as directed for Sodi-

um iodide solution in Test 1.

Adsorbent: 0.1-mm layer of chromatographic 5-mm sil-

ica gel mixture (see Chromatography h621i).

Standard solution—Dissolve an accurately weighed por-

tion of USP Vecuronium Bromide Related Compound C RS

in Diluent to obtain a solution having a known concentra-

tion of 20 mg per mL.

Application volume: 10 mL.

Developing solvent system 1: a mixture of Sodium io-

dide solution 1 and water (95 : 5).

Developing solvent system 2: a mixture of Sodium io-

dide solution 2, acetone, and methyl ethyl ketone (5 : 5 : 1).

Procedure—Apply the Test solution on the right corner of

the plate at 1.5 cm from each side. Introduce the plate into

the unsaturated developing chamber containing Developing

solvent system 1. Cover, and maintain the system until the

solvent front has moved to a point about 10 cm above the

initial application. Dry the plate in a current of cold air until

the isopropyl alcohol odor disappears. Rotate the plate 908,

considering the side of the previous deposition of the Test

solution as base. Apply the Standard solution at 1.5 cm from

the base and at not less than 1.5 cm from the line to which

the solvent front has moved previously. Introduce the plate

into the saturated developing chamber containing Develop-

ing solvent system 2. Cover, and maintain the system until

the solvent ascends to a point about 8 cm above the initial

spots. Dry the plate for 2 minutes in a current of cold air, and

spray it with 5% Hydrogen peroxide solution. Dry it in a

current of cold air, and then spray with Dragendorff’s re-

agent. Repeat the procedure, starting from ‘‘spray it with

5% Hydrogen peroxide solution’’: the spot corresponding

to the principal spot obtained from the Standard solution

is visible. Any spot in the chromatogram obtained from

the Test solution is not more intense than the respective spot

in the chromatogram obtained from the Standard solution:

not more than 0.2% of vecuronium bromide related com-

pound C is found; and not more than 1.0 % of total impuri-

ties is found, the results of Test 1 and Test 2 being added.

Cation suppressor regeneration solution: 0.02M tetra-

butylammonium hydroxide.

Mobile phase—Mix 1500 mL of filtered water, 250 mL of

filtered methanol, 45 mL of filtered tetrahydrofuran, and 1

mL of hydrochloric acid in a 2000-mL volumetric flask.

Leave at room temperature for few minutes, and dilute with

water to volume. Mix, filter, and degas. [NOTE—Avoid

evaporation of tetrahydrofuran during degassing.]

Standard solution—Dissolve an accurately weighed

quantity of USP Vecuronium Bromide RS, USP Pancuro-

nium Bromide RS, USP Vecuronium Bromide Related

Compound A RS, USP Vecuronium Bromide Related Com-

pound B RS, USP Vecuronium Bromide Related Compound

C RS, and USP Vecuronium Bromide Related Compound F

RS in 0.0025N hydrochloric acid, and dilute quantitatively

and stepwise if necessary, to obtain a solution having a

known concentration of about 5 mg 0.005 mg of each com-

pound per mL.
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Test solution—Transfer about 25 mg of Vecuronium Bro-

mide, accurately weighed, to a 25-mL volumetric flask. dis-

solve in and Add 0.5 mL of acetonitrile, dilute with

0.0025N hydrochloric acid to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid-ion chromatograph is equipped with a conductiv-

ity detector, a 4-mm cation suppressor and a 4.6-mm6 25-

cm column that contains packing L1. The flow rate is about

1.5 mL per minute. The flow rate for the cation suppressor is

about 2 mL per minute. Chromatograph the Standard solu-

tion, and record the peak responses as directed for Proce-

dure: the relative retention times are given in Table 1; the

ratio of the height of the vecuronium bromide related com-

pound A F peak to the height of the valley between the ve-

curonium bromide related compound A F peak and the

pancuronium bromide peak is not less than 2.0; and the rel-

ative standard deviation for replicate injections is not more

than 10.0% for each compound. [NOTE—The system may

need equilibration for 4 hours.]

Procedure—Separately inject equal volumes (about 25

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the percentage of each vecuro-

nium bromide related compound in the portion of Vecuro-

nium Bromide taken by the formula:

2.5 (C/W)(rU / rS),

2500(C/W)(rU / rS),

in which C is the concentration, in mg mg per mL, of the

relevant USP Reference Standard in the Standard solution;

W is the weight, in mg, of Vecuronium Bromide taken to

prepare the Test solution; and rU and rS are the peak areas

for the correspondent vecuronium bromide related com-

pound obtained from the Test solution and Standard solu-

tion, respectively: the limits of impurities are specified in

Table 1. [NOTE—Use the peak area of vecuronium bromide

in the Standard solution as rS to calculate any unknown im-

purity.]

Table 1

Compound

Name

Relative

Retention

Time

Limit

%

Pancuronium bromide about 0.5 0.5

Vecuronium bromide related

compound F1

about 0.6 0.5

Vecuronium bromide related

compound C2

about 0.86 0.5

Vecuronium bromide 1.0 —

Vecuronium bromide related

compound A3

about 2.0 0.3

Vecuronium bromide related

compound B4

about 2.6 0.5

Unknown — 0.1

Total — 1.0

1 3-deacetyl vecuronium bromide, (Piperidinium, 1-
[(2b,3a,5a,16b,17b)-17-acetyloxy-3-hydroxy-2-(1-piperi-
dinyl)androstan-16-yl]-1-methyl bromide)
2 3,17- Bis deacetyl vecuronium bromide; (Piperidinium, 1-
[(2b,3a,5a,16b,17b)-3,17-dihydroxy-2-(1-piperidinyl)an-
drostan-16-yl]-1-methyl bromide)
3 Dipiperidino diol diacetate; (3a,17b-diacetyl-oxy-2b,16b-
bispiperidinyl-5a-androstan)
4 17-deacetyl vecuronium bromide; (Piperidinium, 1-
[(2b,3a,5a,16b,17b)-3-acetyloxy-17-hydroxy-2-(1-piperi-
dinyl)androstan-16-yl]-1-methyl bromide)

Assay—

Solution A—Transfer 8.0 g of sodium perchlorate to a

1000-mL volumetric flask, dissolve in 6.0 mL of water, di-

lute with acetonitrile to volume, and mix, filter, and degas.

Solution B—Prepare a mixture of methanol and 25% am-

monium hydroxide containing 0.03M ammonium chloride

(992 : 8) Transfer 3.2 g of ammonium chloride to a 2000-mL
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volumetric flask, dissolve in 16 mL of ammonium hydrox-

ide, dilute with methanol to volume, mix, filter, and degas.

[NOTE—Avoid excessive degassing to prevent the loss of

ammonium hydroxide.].

Mobile phase—Prepare a filtered and degassed mixture of

Solution A and Solution B (3 : 2). Make adjustments if nec-

essary (see System Suitability under Chromatography

h621i).

Diluent—Pipet 10.0 1.0 mL of 1 M N hydrochloric acid

into a 1000-mL volumetric flask, dilute with acetonitrile to

volume, and mix.

Standard preparation—Dissolve an accurately weighed

quantity of USP Vecuronium Bromide RS in Diluent to ob-

tain a solution having a known concentration of about 0.5

mg per mL.

Assay preparation—Dissolve an accurately weighed

quantity of Vecuronium Bromide in Diluent to obtain a so-

lution having a concentration of about 0.5 mg per mL.

Transfer about 50 mg of Vecuronium Bromide, accurately

weighed, to a 100-mL volumetric flask, dissolve in and di-

lute with Diluent, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L3. The flow rate is about 0.5 mL per minute.

The column temperature is maintained at 408. Chromato-

graph the Standard preparation, and record the peak re-

sponses as directed for Procedure: the column efficiency

is not less than 5000 theoretical plates; and the relative stan-

dard deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C34H57BrN2O4 in the portion of Vecuro-

nium Bromide taken by the formula:

C(rU / rS),

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ve-

curonium Bromide RS in the Standard preparation; and rU

and rS are the peak responses obtained from the Assay prep-

aration and the Standard preparation, respectively.&2S (USP28)

BRIEFING

Excipients, USP and NF Excipients, Listed by Category, NF
22 page 2809, page 3355 of the Second Supplement, and page 1659
of PF 30(5) [Sept.–Oct. 2004]. It is proposed to add an introduc-
tory paragraph to the section Excipients, USP and NF Excipients,
Listed by Category and to add a number of excipients to some of
the following categories: Buffering Agent, Coating Agent, Emulsi-
fying and/or Solubilizing Agent, Flavors and Perfumes, Ointment
Base, Plasticizer, Solvent, Suspending and/or Viscosity-increasing
Agent, Tablet Binder, Tablet Disintegrant, Tablet and/or Capsule
Lubricant, Vehicle, andWetting and/or Solubilizing Agent. It is also
proposed to delete Ferric Oxide, Black from the Color section; to
change Charcoal to Charcoal, Activated in the Sorbent section;
and to replace Lactose with Lactose, Anhydrous and Lactose
Monohydrate in the Tablet and/or Capsule Diluent section.

(EMC) RTS—41670-1

Add the following:

&In the following reference table, the grouping of excip-

ients by functional category is intended to summarize the

most typically identified purpose that these excipients serve

in drug product formulations. The list of substances includ-

ed in each category is not comprehensive. The statement of
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category is intended neither to limit in any way the choice or

use of the substance nor to indicate that it has no other

utility.&2S (NF23)

Change to read:

Acidifying Agent
Acetic Acid
Acetic Acid, Glacial
Citric Acid
~

Citric Acid, Anhydrous~NF23

~

Citric Acid Monohydrate~NF23

Fumaric Acid
Hydrochloric Acid
Hydrochloric Acid, Diluted
Malic Acid
Nitric Acid
Phosphoric Acid
Phosphoric Acid, Diluted
Propionic Acid
Sulfuric Acid
Tartaric Acid

Change to read:

Antifoaming Agent
Dimethicone

&Myristic Acid&2S (NF23)

&Palmitic Acid&1S (NF23)

Simethicone

Change to read:

Antimicrobial Preservative
Benzalkonium Chloride
Benzalkonium Chloride Solution
Benzethonium Chloride
Benzoic Acid
Benzyl Alcohol
Butylparaben
~

Cetrimonium Bromide~NF22

Cetylpyridinium Chloride
Chlorobutanol
Chlorocresol
Cresol
Ethylparaben
Methylparaben
Methylparaben Sodium
Phenol

~

2-Phenoxyethanol~NF23

Phenylethyl Alcohol
Phenylmercuric Acetate
Phenylmercuric Nitrate
Potassium Benzoate
Potassium Sorbate
Propylparaben
Propylparaben Sodium
Sodium Benzoate

Sodium Dehydroacetate
Sodium Propionate
Sorbic Acid
Thimerosal
Thymol

Change to read:

Antioxidant
Ascorbic Acid
Ascorbyl Palmitate
Butylated Hydroxyanisole
Butylated Hydroxytoluene
Hypophosphorous Acid
Monothioglycerol
Potassium Metabisulfite
Propyl Gallate
Sodium Formaldehyde Sulfoxylate
Sodium Metabisulfite

~

Sodium Sulfite~NF23

Sodium Thiosulfate
Sulfur Dioxide
Tocopherol
Tocopherols Excipient

Change to read:

Buffering Agent
Acetic Acid

~

Adipic Acid~NF23

Ammonium Carbonate
Ammonium Phosphate
Boric Acid
Citric Acid

~

Citric Acid, Anhydrous~NF23

~

Citric Acid Monohydrate~NF23

Lactic Acid
Phosphoric Acid
Potassium Citrate
Potassium Metaphosphate

&Potassium Phosphate, Dibasic&2S (NF23)

Potassium Phosphate, Monobasic
Sodium Acetate
Sodium Citrate
Sodium Lactate Solution
Sodium Phosphate, Dibasic
Sodium Phosphate, Monobasic

~

Succinic Acid~NF23

Change to read:

Coating Agent

&Ammonio Methacrylate Copolymer&1S (NF23)
&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

Carboxymethylcellulose, Sodium
Cellacefate (formerly Cellulose Acetate Phthalate)
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Cellulose Acetate
Cellulose Acetate Butyrate

~

Cellaburate~NF23

Cellulose Acetate Phthalate (see Cellacefate)

&Copovidone&1S (NF23)

&Corn Syrup Solids&1S (NF23)

Ethylcellulose
Ethylcellulose Aqueous Dispersion
Gelatin
Glaze, Pharmaceutical
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22

Hydroxypropyl Methylcellulose Phthalate (see Hypromellose
Phthalate)
~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

&Hypromellose Acetate Succinate&1S (NF23)

Hypromellose Phthalate (formerly Hydroxypropyl Methylcellu-
lose Phthalate)

&Maltodextrin&2S (NF23)

Methacrylic Acid Copolymer
Methacrylic Acid Copolymer Dispersion
Methylcellulose
Polyethylene Glycol
Polyvinyl Acetate Phthalate
Shellac

&Starch, Pregelatinized Modified&1S (NF23)

Sucrose
Titanium Dioxide
Wax, Carnauba
Wax, Microcrystalline
Zein

Change to read:

Color
Caramel
Ferric Oxide, red, yellow, black,

&

&2S (NF23)

or blends

Change to read:

Emollient
Alkyl (C12-15) Benzoate
&Hydrogenated Soybean Oil&1S (NF22)

&Polydecene&1S (NF23)

Change to read:

Emulsifying and/or Solubilizing Agent
Acacia
Cholesterol
Diethanolamine (Adjunct)
&Diethylene Glycol Stearates&1S (NF22)

&Ethylene Glycol Stearates&1S (NF22)
~

Glyceryl Distearate~NF22
~

Glyceryl Monolinoleate~NF22
~

Glyceryl Monooleate~NF22

Glyceryl Monostearate
Lanolin Alcohols
Lecithin
Mono- and Di-glycerides
Monoethanolamine (Adjunct)
Oleic Acid (Adjunct)
Oleyl Alcohol (Stabilizer)
Poloxamer
Polyoxyethylene 50 Stearate
Polyoxyl 10 Oleyl Ether
Polyoxyl 20 Cetostearyl Ether
Polyoxyl 35 Castor Oil
Polyoxyl 40 Hydrogenated Castor Oil
Polyoxyl 40 Stearate
&Polyoxyl Lauryl Ether&1S (NF22)
&Polyoxyl Stearyl Ether&1S (NF22)

Polysorbate 20
Polysorbate 40
Polysorbate 60
Polysorbate 80
Propylene Glycol Monostearate
&Sodium Cetostearyl Sulfate&1S (NF22)

Sodium Lauryl Sulfate
Sodium Stearate
Sorbitan Monolaurate
Sorbitan Monooleate
Sorbitan Monopalmitate
Sorbitan Monostearate

&Sorbitan Sesquioleate&2S (NF23)

&Sorbitan Trioleate&2S (NF23)

Stearic Acid
Trolamine
Wax, Emulsifying

Change to read:

Flavors and Perfumes

&Almond Oil&2S (NF23)

Anethole
Benzaldehyde
Ethyl Vanillin

&Ethyl Acetate&2S (NF23)

&Maltol&1S (NF23)

Menthol
Methyl Salicylate
Monosodium Glutamate
Peppermint
Peppermint Oil
Peppermint Spirit
Rose Oil
Rose Water, Stronger
Thymol
Vanillin
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Change to read:

Humectant

&Corn Syrup Solids&1S (NF23)

Glycerin
Hexylene Glycol
Propylene Glycol
Sorbitol

&Sorbitol, Anhydrized Liquid&1S (NF23)

&Tagatose&2S (NF23)

Change to read:

Ointment Base
Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&1S (NF23)

Diethylene Glycol Monoethyl Ether

&Lauroyl Macrogolglycerides&1S (NF23)

Lineoyl Macrogolglycerides

&Lineoyl Polyoxylglycerides&1S (NF23)

Lanolin
Ointment, Hydrophilic
Ointment, White
Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&1S (NF23)

Ointment, Yellow
Polyethylene Glycol Ointment

&Monomethyl Ether&2S (NF23)

Petrolatum
Petrolatum, Hydrophilic
Petrolatum, White

&Polydecene&1S (NF23)

Rose Water Ointment
Squalane
Stearoyl Macrogolglycerides

&Stearoyl Polyoxylglycerides&1S (NF23)

Vegetable Oil, Hydrogenated, Type II

Change to read:

Plasticizer
Acetyltributyl Citrate
Acetyltriethyl Citrate
Castor Oil
Diacetylated Monoglycerides
Dibutyl Sebacate
Diethyl Phthalate
Glycerin
Polyethylene Glycol

&Polyethylene Glycol Monomethyl Ether&2S (NF23)

Propylene Glycol

&Sorbitol, Anhydrized Liquid&1S (NF23)

Triacetin
Tributyl Citrate
Triethyl Citrate

Change to read:

Polymer Membrane

&Ammonio Methacrylate Copolymer&1S (NF23)
&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

Cellulose Acetate
Cellulose Acetate Butyrate

~

Cellaburate~NF23

Change to read:

Sequestering Agent
Beta Cyclodextrin (see Betadex)
Betadex (formerly Beta Cyclodextrin)

~

Sodium Tartrate~NF23

Change to read:

Solvent
Acetone
Alcohol
Alcohol, Diluted
Amylene Hydrate
Benzyl Benzoate
Butyl Alcohol
Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&1S (NF23)

Corn Oil
Cottonseed Oil
Diethylene Glycol Monoethyl Ether
Ethyl Acetate
Glycerin
Hexylene Glycol
Isopropyl Alcohol

&Lauroyl Macrogolglycerides&1S (NF23)

Lineoyl Macrogolglycerides

&Lineoyl Polyoxylglycerides&1S (NF23)

Methyl Alcohol
Methylene Chloride
Methyl Isobutyl Ketone
Mineral Oil
Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&1S (NF23)

Peanut Oil

&Polydecene&1S (NF23)

Polyethylene Glycol

&Polyethylene Glycol Monomethyl Ether&2S (NF23)

Propylene Glycol
Sesame Oil
Stearoyl Macrogolglycerides

&Stearoyl Polyoxylglycerides&1S (NF23)
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Water for Injection
Water for Injection, Sterile
Water for Irrigation, Sterile
Water, Purified

Change to read:

Sorbent
Cellulose, Powdered
Charcoal,

&Activated&2S (NF23)

Siliceous Earth, Purified

Change to read:

Suspending and/or Viscosity-increasing Agent
Acacia
Agar

&Alamic Acid&2S (NF23)

Alginic Acid
Aluminum Monostearate
Attapulgite, Activated
Attapulgite, Colloidal Activated
Bentonite
Bentonite, Purified
Bentonite Magma
Carbomer 910
Carbomer 934
Carbomer 934P
Carbomer 940
Carbomer 941
Carbomer 1342

&Carbomer Homopolymer&1S (NF23)

Carboxymethylcellulose Calcium
Carboxymethylcellulose Sodium
Carboxymethylcellulose Sodium 12
Carrageenan
Cellulose, Microcrystalline, and Carboxymethylcellulose

Sodium

&Corn Syrup Solids&1S (NF23)

Dextrin
Gelatin
&Gellan Gum&1S (NF22)

Guar Gum
Hydroxyethyl Cellulose
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose

~

(see Hypromellose)~NF22
~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22

Magnesium Aluminum Silicate

&Maltodextrin&2S (NF23)

Methylcellulose
Pectin
Polyethylene Oxide
Polyvinyl Alcohol
Povidone
Propylene Glycol Alginate
Silicon Dioxide
Silicon Dioxide, Colloidal
Sodium Alginate

&Starch, Corn&1S (NF23)

&Starch, Potato&1S (NF23)
~

Starch, Tapioca~NF22

&Starch, Wheat&1S (NF23)

Tragacanth
Xanthan Gum

Change to read:

Sweetening Agent

~

Acesulfame Potassium~NF23

Aspartame
~

Aspartame Acesulfame~NF22

&Corn Syrup Solids&1S (NF23)

Dextrates
Dextrose
Dextrose Excipient
Fructose

~

Galactose~NF23
&Maltose&2S (NF22)

Mannitol
Saccharin
Saccharin Calcium
Saccharin Sodium
Sorbitol
Sorbitol Solution
Sucralose
Sucrose
Sugar, Compressible
Sugar, Confectioner’s
Syrup

&Tagatose&2S (USP28)

Change to read:

Tablet Binder
Acacia
Alginic Acid

&Ammonio Methacrylate Copolymer&1S (NF23)
&Ammonio Methacrylate Copolymer Dispersion&2S (NF22)

~

Carbomer Homopolymer~NF23

Carboxymethylcellulose, Sodium
Cellulose, Microcrystalline

&Copovidone&1S (NF23)

&Corn Syrup Solids&1S (NF23)

Dextrin
Ethylcellulose
Gelatin
Glucose, Liquid
Guar Gum

&Low-Substituted Hydroxypropyl Cellulose&2S (NF23)

Hydroxypropyl Methylcellulose
~

(see Hypromellose)~NF22
~

Hypromellose (formerly Hydroxypropyl Methylcellu-
lose)~NF22
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&Hypromellose Acetate Succinate&1S (NF23)

&Maltodextrin&2S (NF23)

&Maltose&2S (NF22)

Methylcellulose
Polyethylene Oxide
Povidone

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&1S (NF23)
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Syrup

Change to read:

Tablet and/or Capsule Diluent
Calcium Carbonate
Calcium Phosphate, Dibasic
Calcium Phosphate, Tribasic
Calcium Sulfate
Cellulose, Microcrystalline
Cellulose, Powdered

&Corn Syrup Solids&1S (NF23)

Dextrates
Dextrin
Dextrose Excipient
Fructose
Kaolin
Lactitol
Lactose

&Lactose, Anhydrous&2S (NF23)

&Lactose Monohydrate&2S (NF23)

&Maltodextrin&2S (NF23)

&Maltose&2S (NF23)

Mannitol
Sorbitol
Starch

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&1S (NF23)
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Sucrose
Sugar, Compressible
Sugar, Confectioner’s

Change to read:

Tablet Disintegrant
Alginic Acid
Cellulose, Microcrystalline
Croscarmellose Sodium
Crospovidone

&Low-Substituted Hydroxypropyl Cellulose&2S (NF23)
&Maltose&2S (NF22)

Polacrilin Potassium
Sodium Starch Glycolate
Starch

~

Starch, Corn~NF23

~

Starch, Potato~NF23

Starch, Pregelatinized

&Starch, Pregelatinized Modified&1S (NF23)
~

Starch, Tapioca~NF22

~

Starch, Wheat~NF23

Change to read:

Tablet and/or Capsule Lubricant
Calcium Stearate
Glyceryl Behenate
Magnesium Stearate
Mineral Oil, Light
Polyethylene Glycol

&Polyoxyl 10 Oleyl Ether&2S (NF23)

&Polyoxyl 20 Cetostearyl Ether&2S (NF23)

&Polyoxyl 35 Castor Oil&2S (NF23)

&Polyoxyl 40 Hydrogenated Castor Oil&2S (NF23)

&Polysorbate 20&2S (NF23)

&Polysorbate 40&2S (NF23)

&Polysorbate 60&2S (NF23)

&Polysorbate 80&2S (NF23)

&Sodium Lauryl Sulfate&2S (NF23)

Sodium Stearyl Fumarate

&Sorbitan Monolaurate&2S (NF23)

&Sorbitan Monooleate&2S (NF23)

&Sorbitan Monopalmitate&2S (NF23)

&Sorbitan Monostearate&2S (NF23)

&Sorbitan Sesquioleate&2S (NF23)

&Sorbitan Trioleate&2S (NF23)
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Stearic Acid
Stearic Acid, Purified
Talc
Vegetable Oil, Hydrogenated, Type I
Zinc Stearate

Change to read:

Tonicity Agent

&Corn Syrup Solids&1S (NF23)

Dextrose
Glycerin
Mannitol
Potassium Chloride
Sodium Chloride

Change to read:

Vehicle

FLAVORED AND/OR SWEETENED

Aromatic Elixir
Benzaldehyde Elixir, Compound

&Corn Syrup Solids&1S (NF23)

&Dextrose&2S (NF23)

Peppermint Water
Sorbitol Solution
Syrup

OLEAGINOUS

Alkyl (C12-15) Benzoate
Almond Oil
Corn Oil
Cottonseed Oil
Ethyl Oleate
Isopropyl Myristate
Isopropyl Palmitate
Mineral Oil
Mineral Oil, Light
Octyldodecanol
Olive Oil
Peanut Oil

&Polydecene&1S (NF23)

Safflower Oil
Sesame Oil
Soybean Oil
Squalane

SOLID CARRIER

Sugar Spheres

STERILE

Sodium Chloride Injection, Bacteriostatic
Water for Injection, Bacteriostatic

Change to read:

Wetting and/or Solubilizing Agent
Benzalkonium Chloride
Benzethonium Chloride
Cetylpyridinium Chloride

Docusate Sodium
Nonoxynol 9
Octoxynol 9
Poloxamer
Polyoxyl 35 Castor Oil
Polyoxyl 40 Hydrogenated Castor Oil
Polyoxyl 10 Oleyl Ether
Polyoxyl 20 Cetostearyl Ether
Polyoxyl 40 Stearate
Polysorbate 20
Polysorbate 40
Polysorbate 60
Polysorbate 80
Sodium Lauryl Sulfate
Sorbitan Monolaurate
Sorbitan Monooleate
Sorbitan Monopalmitate
Sorbitan Monostearate

&Sorbitan Sesquioleate&2S (NF23)

&Sorbitan Trioleate&2S (NF23)

Tyloxapol

DIETARY SUPPLEMENTS—
MONOGRAPHS

BRIEFING

Chondroitin Sulfate Sodium, USP 27 page 1980, page 3093 of
the First Supplement, and page 197 of PF 30(1) [Jan.–Feb. 2004].
It is proposed to modify the language of the Labeling section. See
also briefing under Chondroitin Sulfate Sodium Tablets.

(DSB: G. Giancaspro) RTS—41084-3

Change to read:

Labeling—Label it to indicate the species of the source from
which the article was derived.

&Label it to state the source(s) from which the article was

derived, whether bovine, porcine, avian, or a mixture of

any of them.&2S (USP28)
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Delete the following:

~

Test for absence of clostridium species—

Test Preparation—Provide separate 10-g specimens for each of
the tests called for below. Dissolve Chondroitin Sulfate Sodium in
pH 7.2 Phosphate buffer. [NOTE—On the basis of results for Pre-
paratory Testing, modify the Test Preparation as appropriate.]
Preparatory Testing—Incubate Clostridium sporogenes (ATCC

No. 11437) for 18 to 24 hours, and then dilute with pH 7.2 Phos-
phate Buffer. Inoculate the Test Preparation, to obtain a final con-
centration of less than 100 cfu per mL. Controls containing the
inoculum but without the material under test are prepared at the
same time. Proceed as directed under Procedure, making sure to
evaluate the growth after each time a medium is added.
Results—Proceed as directed for Preparatory Testing under Mi-

crobial Limit Tests—Dietary Supplements h2021i.

REINFORCED MEDIUM FOR CLOSTRIDIA

Beef Extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 g
Peptone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 g
Yeast Extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 g
Soluble Starch . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 g
Glucose Monohydrate . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Cysteine Hydrochloride . . . . . . . . . . . . . . . . . . . . . 0.5 g
Sodium Chloride . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Sodium Acetate . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 g
Agar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 g
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 mL

Dissolve agar in water by heating to boiling, while stirring con-
tinuously. Adjust the pH if necessary, and sterilize.
pH after sterilization: 6.8+ 0.2.

COLUMBIA AGAR

Pancreatic Digest of Casein . . . . . . . . . . . . . . . . . . 10.0 g

Meat Peptic digest . . . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Heart Pancreatic digest . . . . . . . . . . . . . . . . . . . . . 3.0 g
Yeast Extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Corn Starch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 g
Sodium Chloride . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Agar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0 g
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 mL

Dissolve agar in water by heating to boiling with continuous stir-
ring. If necessary, adjust the pH. Sterilize, and allow to cool to 458
to 508. Add gentamicin sulfate, equivalent to about 20 mg of gen-
tamicin base, and pour into Petri dishes.
pH after sterilization: 7.3+ 0.2.
Procedure—Take two equal portions of the Test Preparation,

heat one to 808 for 10 minutes, and cool rapidly. Transfer 10 mL
of each portion to separate containers, each containing each 100
mL of Reinforced Medium for Clostridia, and incubate under an-
aerobic conditions at 358 to 378 for 48 hours. After incubation sub-
culture each specimen on Columbia Agar Medium to which
gentamicin has been added, and incubate under anaerobic condi-
tions at 358 to 378 for 48 hours. Examine the plates, and interpret
as follows: if no growth of Gram-positive rods is detected, the test
specimen meets the requirement for the absence of Clostridium
species.
If growth occurs, subculture each distinct colony on Columbia

Agar Medium, and separately incubate in aerobic and in anaerobic
conditions at 358 to 378 for 48 hours. The occurrence of only an-
aerobic growth of Gram-positive bacilli, giving a negative catalase
reaction, indicates the presence of Clostridium sporogenes species.
To perform the catalase test, transfer discrete colonies to glass
slides, and apply a drop of dilute hydrogen peroxide solution:

the reaction is negative if no gas bubbles evolve. If the test speci-
men exhibits none of these characteristics, it meets the requirement
for the absence of Clostridium species.~USP28

Change to read:

Electrophoretic purity (see Electrophoresis h726i)—
1M

~

0.1M~USP28

Barium acetate buffer, pH 5.0—Dissolve about 225.43 g

~

25.24 g~USP28

of barium acetate in water, and dilute with water to 900 mL. Adjust
with acetic acid to a pH of 5.0, dilute with water to 1 L, and mix.
0.4M Barium acetate buffer, pH 5.0—Dissolve about 90.17 g of

barium acetate in water, and dilute with water to 900 mL. Adjust
with acetic acid to a pH of 5.0, dilute with water to 1 liter, and mix.

~

~USP28

Staining reagent: 0.08% azure A solution.

~

0.1% toluidine blue in acetic acid; dissolve 1 g of toluidine

blue in 1000 mL of 0.1M acetic acid.~USP28

Standard solution 1—Prepare a solution of USP Chondroitin
Sulfate Sodium RS in water having a known concentration of
about 3 mg per mL.

~

30 mg per mL.~USP28

Standard solution 2—Dilute 1 mL of Standard solution 1 with
water to 100 mL,

~

50 mL,~USP28

and mix.
Standard solution 3—Prepare a solution containing 1.0 g of phe-

nol red TS in 100 mL water.

~

~USP28

Test solution—Transfer 150 mg of Chondroitin Sulfate Sodium,
accurately weighed, to a 50-mL

~

5.0-mL~USP28

volumetric flask, dissolve in and dilute with water to volume, and
mix.
Procedure—Adhere a cellophane sheet to the top of a cooling

plate of the electrophoretic equipment by means of some water
drops. Remove any air bubbles. Soak a cut 6- 6 12-cm cellulose
nitrate gel having a 0.45-mm porosity in 0.4M Barium acetate buf-
fer, pH 5.0 for 5 minutes, and remove any excess solution between
the filter paper and the cellulose strip. Apply 10 mL each of Stan-
dard solution 1, Standard solution 2, Standard solution 3, and the
Test solution as bands to the gel near the cathode. [NOTE—Back the
cellophane sheet with a plastic sheet for protection to prevent the
gel from breaking; otherwise use a supported nitrocellulose
membrane, and place it on top of the cellophane sheet.] Attach
the strip to the support bridge of an electrophoresis chamber con-
taining 1M Barium acetate buffer, pH 5.0 in each side of the cham-
ber. Ensure that each end of the strip is in contact with 1M Barium
acetate buffer, pH 5.0. Connect the electrodes, close the cover, start
the water circulation for gel cooling until the temperature of the
plate is about 108, and apply a 20-mA current at about 330 V for
1 hour. Switch off the current, disconnect the electrodes, remove
the plastic sheet, and immerse the gel in the Staining reagent for
10 minutes. Wash with water to remove any unbound Staining re-
agent, and compare the bands: the electropherogram obtained from
the Test solution exhibits a major band that is similar in position to
the band obtained from Standard solution 1. The band obtained
from Standard solution 3 remains red (pH buffering capacity),
and the band corresponding to Standard solution 2 is clearly visible
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at a mobility similar to the band obtained from Standard solution 1.
Any secondary band in the electropherogram of the Test solution is
not more intense than the band obtained from Standard solution 2.
Not more than 1% of any individual impurity is found.

~

Fill the chambers of an electrophoresis apparatus suitable

for separations on cellulose acetate membranes1 (a small

submarine gel chamber or one dedicated to membrane me-

dia) with 0.1M Barium acetate buffer, pH 5.0. Soak a cel-

lulose acetate membrane about 5 to 6 cm 6 12 to 14 cm in

0.1M Barium acetate buffer, pH 5.0 for 10 minutes, or until

evenly wetted, then blot dry between two sheets of absor-

bent paper. Using an applicator2 suitable for electrophoresis,

apply equal volumes (about 0.5 mL) of the Test solution,

Standard solution 1, and Standard solution 2 to the brighter

side of the membrane, held in position in an appropriate ap-

plicator stand or on a separating bridge in the chamber. En-

sure that both ends of the membrane are dipped at least 0.5

to 1.0 cm deep into the buffer chambers. Apply a constant

60 V (about 6 mA at the start) for 2 hours. [NOTE—Perform

the application of solutions and voltage within 5 minutes,

because further drying of the blotted paper reduces sensitiv-

ity.] Place the membrane in a plastic staining tray, and with

the application side down, float or gently immerse in Stain-

ing reagent for 5 minutes. Then stir the solution gently for 1

minute. Remove the membrane, and destain in 5% acetic ac-

id until the background clears. Compare the bands. The

electropherogram obtained from the Test solution exhibits

a major band that is identical in position to the band ob-

tained from Standard solution 1. The band obtained from

Standard solution 2 is clearly visible at a mobility similar

to the band obtained from Standard solution 1. Any secon-

dary band in the electropherogram of the Test solution is not

more intense than the band obtained from Standard solution

2. Not more than 2% of any individual impurity is found.

Document the results by taking a picture within 15 minutes

of completion of destaining.~USP28

Change to read:

Limit of protein—
~

Alkaline cupric tartaric reagent—Dissolve 200 mg of sodium
tartrate dihydrate in 10 mL of water, and mark as Solution A. Dis-
solve 100 mg of cupric sulfate in 10 mL of water, and mark as So-
lution B. Dissolve 2.0 g of anhydrous sodium carbonate in 0.1M
sodium hydroxide, dilute with 0.1M sodium hydroxide to 100 mL,
and mark as Solution C. Mix well 1 mL of Solution A and 1 mL of
Solution B, and to the mixture slowly add 100 mL of Solution C
with stirring. Use within 24 hours, and discard afterwards.~USP27

Standard solution—Transfer an accurately measured volume of
7 percent bovine serum albumin certified standard to a suitable
container, and dilute quantitatively and stepwise with water to ob-
tain a solution having a known concentration of about 35 mg per
mL.

Test solution—Transfer an accurately weighed amount of Chon-
droitin Sulfate Sodium, equivalent to 60 mg of the dried substance,
to a 100-mL volumetric flask, dissolve in and dilute with water to
volume, and mix.

Procedure—Add 2.0 mL of freshly prepared
~

Alkaline cupric
tartaric reagent~USP27 to test tubes containing 2.0 mL of water,
2.0 mL of the Test solution, or 2.0 mL of the Standard solution,
and mix. After about 10 minutes, add 1.0 mL of Folin-Ciocalteu
phenol TS,

~

diluted with water (1 : 5) and~USP28

prepared immediately before use, to each test tube, and mix

~

immediately and vigorously.~USP28

After 30 minutes, measure the absorbance of each solution at 750
nm against the blank. The absorbance of the Test solution is not
greater than the absorbance of the Standard solution: not more than
6.0% of proteins is found, calculated on the dried basis.

Change to read:

Content of
~

chondroitin sulfate sodium—~USP27

Cetylpyridinium chloride solution—Prepare a solution of cetyl-
pyridinium chloride in water having a concentration of about 1 mg
per mL.

~

Degas before use.

Diluent—Weigh about 297 mg of monobasic potassium

phosphate, 492 mg of dibasic potassium phosphate, and

250 mg of polysorbate 80, and transfer into a 1-L beaker.

Dissolve in 1000 mL of water, and adjust with potassium

hydroxide or phosphoric acid to a pH of 7.0+ 0.2.~USP28

Standard solutions—Transfer about 30 mg of USP Chondroitin
Sulfate Sodium RS, accurately weighed, to a 25-mL volumetric
flask. Dissolve in 6 mL of water, add 1 mL of pH 7.2 phosphate
buffer solution (see Buffer Solutions under Solutions in the section
Reagents, Indicators, and Solutions),

1 Suitable cellulose acetate membranes for electrophoresis
are available from Malta Chemetron SRL, Milan, Italy
(www.maltachemetron.com); Fluka Chemical Corp., Mil-
waukee, WI; and DiaSys Corp., Waterbury, CT (www.dia-
sys.com).
2 Suitable applications are available from DiaSys Corp.,
Waterbury, CT (www.diasys.com); and Helena Laborato-
ries, Beaumont, TX (www.helena.com).
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~

Prepare a solution having a known concentration of USP

Chondroitin Sulfate Sodium RS in water,~USP28

and dilute with water, quantitatively and stepwise if necessary, to
obtain three Standard solutions having known concentrations of
about 1.2 mg per mL, 0.8 mg per mL, and 0.4 mg per mL, respec-
tively.

~

1.5 mg per mL, 1.0 mg per mL, and 0.5 mg per mL, respec-

tively.~USP28

Test solution—Transfer about 100 mg of dried Chondroitin Sul-
fate Sodium, accurately weighed, to a 100-mL volumetric flask,
dissolve in 30 mL of water, add 5 mL of pH 7.2 phosphate buffer
solution (see Buffer Solutions under Solutions in the section Re-
agents, Indicators, and Solutions),

~

~USP28

dilute with water to volume, and mix.
Procedure—Transfer 5.0 mL of each Standard solution and the

Test solution to four separate titration vessels, and add about 30 mL
of water. Stir until a steady reading is obtained using a phototrode
to determine the endpoint turbidimetrically, either at 420 nm, 550
nm, or 660 nm. Set the instrument to zero if absorbance is being
monitored or not less than 70% if transmittance is used. Titrate
with Cetylpyridinium chloride solution. From a linear regression
equation calculated using the volumes of Cetylpyridinium chloride
solution consumed, and the mass, in mg, of USP Chondroitin Sul-
fate Sodium RS,

~

and add about 25 mL of Diluent. Use a phototrode to de-

termine the endpoint turbidimetrically, at 420 nm, 550 nm,

or 660 nm. Stir until a steady reading is obtained. Set the

instrument to zero in absorbance mode. Titrate with Cetyl-

pyridinium chloride solution. From a linear regression equa-

tion derived from the volumes of Cetylpyridinium chloride

solution consumed, and the masses, in mg, of USP Chon-

droitin Sulfate Sodium RS in the aliquots of the respective

Standard solutions,~USP28

determine the mass of
~

~USP27 chondroitin sulfate sodium in the
aliquot of the Test solution taken. Calculate the percentage of
~

~USP27 chondroitin sulfate sodium in the portion
~

~USP27 taken
by the formula:

2000(M/W),

in which M is the mass of
~

Chondroitin Sulfate Sodium~USP27

~

found~USP28

in the aliquot of the Test solution; and W is the weight, in mg, of
Chondroitin Sulfate Sodium taken to prepare the Test solution.

BRIEFING

Chondroitin Sulfate Sodium Tablets, USP 27 page 1982, page
3093 of the First Supplement, and page 200 of PF 30(1) [Jan.–Feb.
2004]. The current label requires declaration of the species used to
prepare the chondroitin sulfate sodium. The monograph allows
preparation from bovine, avian, and porcine cartilages. A request
to remove species declaration, based on the lack of validated tests
to determine the origin, was received at USP. After consideration of
the request, the committee decided to retain the declaration of the
sources in the labeling section of the monograph with minor clar-
ifying language. The current official monograph for Chondroitin
Sulfate Sodium Tablets directs that the label state the content of
chondroitin sulfate sodium on the dried basis, but also allows the
label to state the content on the hydrous basis. Because prominence
could be given to either the dried weight or the hydrous weight,
leading to consumer confusion, it is proposed to modify the label-
ing statement by requiring declaration of the dried content on the
front panel of the labels.

(DSB: G. Giancaspro) RTS—41084-1

Change to read:

Labeling—Label it to indicate the species of the source from
which the chondroitin used to prepare the Tablets was derived.
&The label states the content of chondroitin sulfate sodium on
the dried basis; the corresponding content of chondroitin sulfate
sodium on the hydrous basis may also be stated.&1S (USP27)

&Label it to state the source(s) of chondroitin sulfate sodi-

um, whether bovine, porcine, avian, or a mixture of any

of them. The label states on the front panel the content of

chondroitin sulfate sodium on the dried basis.&2S (USP28)

Change to read:

Identification—

1M

~

0.1M~USP28

Barium acetate buffer, pH 5.0; 0.4M Barium acetate buffer, pH
5.0;

~

~USP28

Staining reagent; and Procedure—Proceed as directed in Electro-
phoretic purity under Chondroitin Sulfate Sodium.
Standard solution—Use the Standard solution of middle con-

centration in the test for Content of chondroitin sulfate sodium.
Test solution—Prepare as directed in the test for Content of chon-

droitin sulfate sodium. The principal spot obtained from the Test
solution has the same migration as the principal spot obtained from
the Standard solution.
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Change to read:

Disintegration and dissolution h2040i: meet the requirements
for Dissolution.
Medium: water; 900 mL.
Apparatus 2: 75 rpm.
Time: 60 minutes.
Cetylpyridinium chloride solution, Standard solution,

~

Standard solutions,~USP28

and Test solution—Prepare as directed in the test for Content of
chondroitin sulfate sodium

~

under Chondroitin Sulfate Sodium.~USP28

Procedure—Proceed as directed in the test for Content of chon-
droitin sulfate sodium, adjusting the volume of the aliquot

~

and the concentrations of the Standard solutions,~USP28

if necessary. Calculate the quantity, in mg, of chondroitin sulfate
sodium dissolved in the portion of Tablets taken

~

~USP28

by the formula:

900C,

in which C is the concentration, in mg per mL, of chondroitin sul-
fate sodium in the solution under test.
Tolerances—Not less than 75% of the labeled amount of chon-

droitin sulfate sodium is dissolved in 60 minutes.

Change to read:

Content of chondroitin sulfate sodium—
Cetylpyridinium chloride solution—Prepare a solution of cetyl-

pyridinium chloride in water having a concentration of about 1 mg
per mL.

~

Diluent—Weigh about 297 mg of monobasic potassium

phosphate, 492 mg of dibasic potassium phosphate, and 250

mg of polysorbate 80, and transfer into a 1-L beaker. Dis-

solve in approximately 900 mL of water, and adjust with po-

tassium hydroxide or phosphoric acid to a pH of 7.0+0.2.

Dilute with water to 1 L, and mix thoroughly.~USP28

Standard solutions—Prepare as directed in the test for Content of
~

chondroitin sulfate sodium~USP27 under Chondroitin Sulfate Sodi-
um.
Test solution—Weigh and finely powder not fewer than 20 Tab-

lets. Transfer an accurately weighed portion of the powder, equiv-
alent to about 100 mg of chondroitin sulfate sodium, to a 100-mL
volumetric flask, add 30 mL of water and 5 mL of pH 7.2 phos-
phate buffer solution (see Buffer Solutions under Solutions in the
section Reagents, Indicators, and Solutions),

~

60 mL of water,~USP28

and shake to suspend the powder in solution. Sonicate in a 658 wa-
ter bath for 20 minutes. Remove from the bath, stir with a magnetic
stirrer

~

or shake~USP28

for 5 minutes, dilute with water to volume, and centrifuge

~

or pass through a suitable filter.~USP28

Procedure—Separately transfer 5.0 mL of each Standard solu-
tion and the Test solution to separate titration vessels, and add
about 30 mL of water

~

25 mL of Diluent~USP28

to each. Stir until a steady reading is obtained, using a phototrode
to determine the endpoint turbidimetrically, at 420, 550, or 660 nm.
Set the instrument to zero if

~

in~USP28

absorbance is being monitored or to not less than 70% if transmit-
tance is used.

~

mode.~USP28

From a linear regression equation calculated using the volumes of
Cetylpyridinium chloride solution consumed and the mass, in mg,
of USP Chondroitin Sulfate Sodium RS, determine the mass of
chondroitin sulfate sodium in the aliquot of the Test solution taken.
Calculate the amount, in mg, of chondroitin sulfate sodium in the
portion of Tablets taken by the formula:

20M,

in which M is the mass of Chondroitin Sulfate Sodium in the ali-
quot of the Test solution.

BRIEFING

Glucosamine and Chondroitin Sulfate Sodium Tablets, USP
27 page 2012, page 3093 of the First Supplement, and page 201 of
PF 30(1) [Jan.–Feb. 2004]—See briefing under Chondroitin Sul-
fate Sodium Tablets.

(DSB: G. Giancaspro) RTS—41084-2

Change to read:

Labeling—The label indicates the types of glucosamine salts con-
tained in the article and the species source from which chondroitin
was derived. &The label states the content of chondroitin sulfate
sodium on the dried basis; the corresponding content of chondro-
i t in sulfate sodium on the hydrous basis may also be
stated.&1S (USP27)

&Label it to state the source(s) of chondroitin sulfate sodi-

um, whether bovine, porcine, avian, or a mixture of any

of them. The label states on the front panel the content of

chondroitin sulfate sodium on the dried basis.&2S (USP28)
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Change to read:

Disintegration and dissolution h2040i: meet the requirements
for Dissolution.

Medium: water; 900 mL.
Apparatus 2: 75 rpm.
Time: 60 minutes.
Determine the amount of C6H13NO5 dissolved by employing the

following method.
Diluent, 0.2 M Borate buffer, Derivatizing reagent, Mobile

phase, and Chromatographic system—Proceed as directed in the
test for Content of glucosamine.
Standard solution—Prepare as directed in the test for Content of

glucosamine. Dilute with a suitable quantity of water, if necessary.
Test solution—Use the solution under test.
Procedure—Proceed as directed in the test for Content of gluco-

samine. Calculate the quantity, in mg, of C6H13NO5 dissolved by
the formula:

(179.17/215.63)(900C)(rU / rS),

in which the terms are as defined therein.
Tolerances—Not less than 75% of the labeled amount of

C6H13NO5 is dissolved in 60 minutes.
Determine the amount of chondroitin sulfate

~

sodium~USP27 dis-
solved by employing the following method.
Cetylpyridinium chloride solution, Standard solution, and Test

solution

~

Diluent, Standard solutions, and Test solution~USP28

—Prepare as directed in the test for Content of chondroitin sulfate
sodium

~

under Chondroitin Sulfate Sodium Tablets.~USP28

Procedure—Proceed as directed in the test for Content of chon-
droitin sulfate sodium

~

under Chondroitin Sulfate Sodium Tablets,~USP28

adjusting the volume of the sample

~

or the concentrations of the standards,~USP28

if necessary. Calculate the quantity, in mg, of chondroitin sulfate
sodium dissolved by the formula:

900C,

in which C is the concentration, in mg per mL, of chondroitin sul-
fate sodium in the solution under test.
Tolerances—Not less than 75% of the labeled amount of chon-

droitin sulfate sodium is dissolved in 60 minutes.

Change to read:

Content of chondroitin sulfate sodium—
Cetylpyridinium chloride solution, Standard solution,

~

Diluent, Standard solutions,~USP28

Test solution, and Procedure—Proceed as directed in the test for
Content of chondroitin sulfate sodium under Chondroitin Sulfate
~

Sodium~USP27 Tablets.

BRIEFING

Lycopene, page 574 of PF 30(2) [Mar.–Apr. 2004]. The Expert
Committee has received new data on the isomer ratio of this article.
Therefore, it is proposed to change the limits for other related com-
pounds calculated as lycopene in the test for Content of all-E-lyco-
pene, 5Z-lycopene, and related compounds under Procedure.

(DSB: G. Giancaspro) RTS—41813-1

Add the following:

&Lycopene

C40H56 536.88 [502-65-8].

» Lycopene is a mixture of geometrical isomers of

lycopene. It contains not less than 96.0 percent

and not more than 101.0 percent of lycopene

(C40H56), calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant

containers, under inert gas, and store in a cool place.

USP Reference standards h11i—USP Lycopene RS.

Labeling—Label it to indicate whether the article is ob-

tained from natural sources or is prepared synthetically. If

obtained from natural sources, label it to indicate the natural

source, including its Latin binomial.

Identification—

A: Ultraviolet-Visible Absorption h197Ui—

Spectral range: 300 to 700 nm.

Solution—Prepare as directed below for the Test solution

in the test for Content of lycopene.

Ratio: A476 /A508, between 1.10 and 1.14.
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B: The retention time of the major peak in the chromat-

ogram of the Test solution corresponds to that in the chro-

matogram of the Standard solution, as obtained in the test

for Content of all-E-lycopene, 5Z-lycopene, and related

compounds.

Loss on drying h731i—Dry it in vacuum over phosphorus

pentoxide at 408 for 4 hours: it loses not more than 0.2% of

its weight.

Residue on ignition h281i: not more than 0.2%.

Heavy metals, Method II h231i: not more than 10 mg per

g.

Organic volatile impurities, Method IV h467i: meets the

requirements.

Content of all-E-lycopene, 5Z-lycopene, and related

compounds—

Mobile phase—Prepare a filtered and degassed mixture of

tert-butyl methyl ether, methanol, and tetrahydrofuran

(784 : 665 : 74). Make adjustments if necessary (see System

Suitability under Chromatography h621i).

Standard solution—Dissolve a suitable quantity of USP

Lycopene RS in Mobile phase to obtain a solution contain-

ing about 2 mg per 100 mL.

Test solution—Transfer about 15 mg of Lycopene to a 25-

mL volumetric flask, and dissolve in tetrahydrofuran con-

taining 50 mg of butylated hydroxytoluene per L. Dilute

with the same solvent to volume. Pipet 2 mL into a 50-

mL volumetric flask, and add 8 mL tetrahydrofuran. Dilute

with tert-butyl methyl ether to volume. Use this solution for

injection.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 472-nm detec-

tor, a 4.6-mm 6 25-cm column that contains 5-mm packing

L61, and a second column connected in series containing 3-

mm packing L61. The flow rate is about 1.0 mL per minute.

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the relative retention

times are about 1.07 for 5Z-lycopene, and 1.0 for all-E-ly-

copene; the resolution, R, between all-E-lycopene and 5Z-

lycopene is not less than 1.0; the tailing factor is not less

than 0.8 and not more than 2.0; and the relative standard de-

viation for replicate injections for the all-E-lycopene is not

more than 2.0 %. [NOTE—New columns may require up to

30 injections before the system suitability requirements are

met.]

Procedure—Inject about 10 mL of the Test solution into

the chromatograph, record the chromatogram, and measure

the peak area responses. Calculate the percentage of related

compounds in the portion of Lycopene taken by the formu-

la:

T(rs / rT),

in which T is the percentage of total lycopene isomers ob-

tained in the test for Content of lycopene; rs is the sum of the

responses of all peaks except the peak for all-E-lycopene

and the peak for 5Z-lycopene; and rT is the total detected

area. Not more than 7.0% 9.0% of other related compounds

calculated as lycopene are found. Calculate the percentage

of the 5Z-lycopene isomer in the portion of Lycopene taken

by the formula:

T(r5Z / rT),

in which r5Z is the peak response for the 5Z-lycopene isomer,

and the other terms are as described above. Not more than
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23.0% of the 5Z-lycopene isomer is found. Calculate the

percentage of all-E-lycopene taken by the formula:

T(rE / rT),

in which rE is the peak response of the all-E-lycopene iso-

mer, and the other terms are as described above. Not less

than 70.0% of all-E-lycopene is found.

Content of lycopene—

Test stock solution—Transfer about 25 mg of Lycopene to

a 100-mL volumetric flask, add about 25 mg of butylated

hydroxytoluene and about 60 mL of methylene chloride,

and sonicate to dissolve. Dilute with methylene chloride

to volume.

Test solution—Transfer 2.0 mL of the Test stock solution

to a 200-mL volumetric flask, and dilute with cyclohexane

to volume.

Procedure—Determine the absorbance of the Test solu-

tion at the wavelength of maximum absorbance at about

476 nm, using cyclohexane as the blank. Calculate the per-

centage of C40H56 in the portion of Lycopene taken by the

formula:

1000A/331W,

in which A is the absorbance of the Test solution; W is the

weight, in g, of Lycopene taken to prepare the Test stock so-

lution; and 331 is the absorptivity of the pure lycopene in

cyclohexane.&2S (USP28)

BRIEFING

Lycopene Preparation, page 576 of PF 30(2) [Mar.–Apr.
2004]. The Expert Committee has received new data on the isomer
ratio of this article. Therefore, it is proposed to change the limits for
other related compounds calculated as lycopene and for the 5Z-ly-
copene isomer in the tests for Content of all-E-lycopene, 5Z-lyco-
pene, and related compounds under Procedure. In addition, it is
proposed to delete the test Residue on ignition and relax the limit
forWater because the natures of different suitable carriers influence
the results of these tests.

(DSB: G. Giancaspro) RTS—41813-2; 41198-2

Add the following:

&Lycopene Preparation

» Lycopene Preparation is a combination of Lyco-

pene with one or more inert substances and suit-

able antioxidants. It may be in a solid or oily

liquid form. It contains not less than 95.0 percent

and not more than 120 percent of the labeled

amount of lycopene (C40H56), calculated on the

anhydrous basis.

Packaging and storage—Preserve in tight, light-resistant

containers under inert gas. Store the oil preparations in a

cool place and the solid preparations at controlled room

temperature.

Labeling—Label it to state the name and content of added

antioxidants and inert substances. Label it to indicate wheth-

er the article is prepared with lycopene from natural sources

or with synthetic lycopene. If prepared with lycopene from

natural sources, label it to indicate the natural source, in-

cluding its Latin binomial.
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USP Reference standards—USP Lycopene RS.

Identification, Ultraviolet-Visible Absorption h197Ui—

FOR OILY PREPARATIONS—

Spectral range: 300 to 700 nm.

Solution—Prepare as directed below for the Test solution

in Content of lycopene (test for oily preparations).

Ratio: A476 /A508 between 1.10 and 1.14 in cyclohexane.

FOR SOLID PREPARATIONS—

Spectral range: 300 to 700 nm.

Solution—Prepare as directed below for the Test solution

in Content of lycopene (test for solid preparations).

Ratio: A472 /A504 between 1.09 and 1.13 in isopropyl al-

cohol.

Water, Method I h921i: not more than 1.0%. 8.0%.

Residue on ignition h281i: not more than 1.0%.

Organic volatile impurities, Method IV h467i: meets the

requirements.

Solvent—Use dimethylformamide.

Content of all-E-lycopene, 5Z-lycopene, and related

compounds—

Mobile phase, Standard solution, and Chromatographic

system—Proceed as directed for Content of all-E-lycopene,

5Z-lycopene, and related compounds under Lycopene.

Test solution for oil preparations—Transfer a quantity of

oil preparation, equivalent to about 15 mg of lycopene, to a

25-mL volumetric flask, and dissolve in tetrahydrofuran

containing 50 mg of butylated hydroxytoluene per L. Dilute

with the same solvent to volume. Pipet 2 mL into a 50-mL

volumetric flask, and add 8 mL of tetrahydrofuran. Dilute

with tert-butyl methyl ether to volume. Use this solution

for injection.

Test solution for solid preparations—Transfer a quantity

of solid preparation, equivalent to 5 mg of lycopene, into a

250-mL volumetric flask, and add about 60 units of bacterial

alkaline protease preparation or another suitable enzyme

and about 25 mg of butylated hydroxytoluene. Add 2.5

mL of water, place in an ultrasonic bath at 508 for 10 min-

utes, and shake occasionally until the material is finely di-

vided with no lumps. Add 5 mL of tetrahydrofuran and 40

mL of dehydrated alcohol, and place again for about 1 min-

ute in the ultrasonic bath. Cool to room temperature, and di-

lute with tert-butyl methyl ether to volume. Shake vigorous-

ly. Allow the precipitate to settle, and filter the supernatant.

Procedure—Proceed as directed for Content of all-E-lyco-

pene, 5Z-lycopene, and related compounds under Lycopene.

Calculate the percentage of related compounds in the por-

tion of Lycopene Preparation taken by the formula:

rs / rT ,

in which rs is the sum of the responses of all peaks except the

peak for all-E-lycopene and the peak for 5Z-lycopene, and rT

is the total detected area in the chromatogram: not more than

7.0% 14.0% of other related compounds calculated as lyco-

pene is found. Calculate the percentage of 5Z-lycopene iso-

mer in the portion of Lycopene Preparation taken by the

formula:

r5Z / rT ,

in which r5Z is the peak response for the 5Z-lycopene isomer,

and the other terms are as described above: not more than

23.0% 30.0% 23.0% of the 5Z-lycopene isomer is found.

Calculate the percentage of all-E-lycopene in the portion

of Lycopene Preparation taken by the formula:

rE / rT ,

in which rE is the peak response of the all-E-lycopene iso-

mer, and the other terms are as described above: not less

than 70.0% 65.0% of all-E-lycopene is found.
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Content of lycopene—

TEST FOR OILY PREPARATIONS—

Test stock solution—Transfer an accurately weighed

quantity of Lycopene Preparation containing about 25 mg

of lycopene to a 100-mL volumetric flask, and add about

25 mg of butylated hydroxytoluene and about 60 mL of

methylene chloride. Sonicate to dissolve, and dilute with

methylene chloride to volume.

Test solution—Transfer 2.0 mL of the Test stock solution

to a 200-mL volumetric flask, and dilute with cyclohexane

to volume.

Procedure—Determine the absorbance of the Test solu-

tion at the wavelength of maximum absorbance at about

476 nm, using cyclohexane as the blank. Calculate the per-

centage of lycopene in the portion of Lycopene Preparation

taken by the formula:

1000A/331W,

in which A is the absorbance of the Test solution; W is the

weight, in g, of the portion of Lycopene Preparation taken to

prepare the Test stock solution; and 331 is the absorptivity of

the pure lycopene in cyclohexane.

TEST FOR SOLID PREPARATIONS—

Test stock solution—Transfer an accurately weighed

quantity of Lycopene Preparation containing about 5 mg

of lycopene into a 200-mL volumetric flask. Add about 60

units of bacterial alkaline protease preparation or another

suitable enzyme and about 25 mg of butylated hydroxytol-

uene. Add 2.5 mL of diluted ammonium hydroxide (2 in

100). Incubate in a water bath (about 408) until the matrix

has dissolved (about 1 to 2 minutes), while rotating the flask

to avoid having material stick to the glass surface. Add 5 mL

of tetrahydrofuran, and shake until no colored precipitate re-

mains. Add another portion of 2 mL of tetrahydrofuran. Add

40 mL of dehydrated alcohol, and shake until the mixture is

homogeneous. Add 100 mL of diethyl ether, and shake vig-

orously. Dilute with diethyl ether to volume, shake vigor-

ously, and allow to stand until the solid has settled.

Test solution—Transfer 2.0 mL of the supernatant from

the Test stock solution to a 25-mL volumetric flask, and di-

lute with isopropyl alcohol to volume.

Procedure—Determine the absorbance of the Test solu-

tion at the wavelength of maximum absorbance at about

472 nm, using isopropyl alcohol as the blank. Calculate

the percentage of lycopene in the portion of Lycopene Prep-

aration taken by the formula:

250A/320W,

in which A is the absorbance of the Test solution; W is the

weight, in g, of the portion of Lycopene Preparation taken to

prepare the Test stock solution; and 320 is the absorptivity of

the pure lycopene in isopropyl alcohol.&2S (USP28)

BRIEFING

Psyllium Husk, USP 27 page 1602. The tests for Heavy extra-
neous matter and Light extraneous matter are being proposed for
revision to eliminate the use of the solvent carbon tetrachloride, a
highly toxic solvent that is banned from many laboratories. Sili-
cates (sand) account for much of the Heavy extraneous matter that
is also detected by the test for Acid-insoluble ash, another test in
this monograph. Based on that fact, the deletion of the test for
Heavy extraneous matter is proposed. In the test for Light extrane-
ous matter, the use of the solvent mixture of carbon tetrachloride
and dichloroethylene is replaced by the use of the less hazardous
solvent trichloroethylene, which has a similar specific gravity of
1.45. In addition, it is proposed to revise the limit for Light extra-
neous matter to represent the quality of the commercially available
material. Changes in the Definition reflect the standard names in
Herbs of Commerce 2nd Ed.

(DSB: G. Giancaspro) RTS—41674-1
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Change to read:

» Psyllium Husk is the cleaned, dried seed coat (epi-
dermis) separated by winnowing and thrashing from
the seeds of Plantago ovata Forskal

&Forssk.,&2S (USP28)

known in commerce as Blond Psyllium or Indian Psyl-
lium or Ispaghula, or from Plantago psyllium Linné or
from Plantago indica Linné (Plantago arenariaWald-
stein et Kitaibel)

&Plantago arenaria Waldst. & Kit. (Plantago

psyllium L.)&2S (USP28)

known in commerce as Spanish or French Psyllium
(Fam. Plantaginaceae), in whole or in powdered form.

Change to read:

Light extraneous matter—[NOTE—Perform this test in a well-
ventilated hood.] Transfer 15.0 g to a 250-mL separator. Add about
90 mL of a liquid mixture of carbon tetrachloride and ethylene di-
chloride (about 2:1), having a specific gravity of 1.45. Shake for 30
seconds, and allow to settle for 30 seconds. Repeat the shaking and
settling twice more. Drain all the material and liquid except the
floating layer. Add 25 mL of the liquid mixture, stir carefully, allow
to settle, and drain as before. Repeat the washing of the floating
layer twice more, but use only 10 mL of the liquid mixture each
time. Transfer the washed floating layer to a tared beaker, heat
on a steam bath until the odor of the liquid no longer persists,
dry at 408 for 3 hours, allow to cool in a desiccator, and weigh:
the limit is 15%.

&Transfer 99 to 101 g of Psyllium Husk, weighed to 0.1 g

accuracy, to a 1000-mL tall-form beaker. Add about 800

mL of trichloroethylene, previously adjusted to a tempera-

ture of 248 to 268, and maintain this temperature throughout

the test. Stir the husk for about 5 seconds, and allow it to

settle while protecting the surface from drafts in the hood.

Remove the floating material with a spoon made of 50-mesh

screen, and transfer the material to a piece of filter paper in a

dish. Stir the husk mixture again, allow it to settle, remove

the floating material again, and combine it with the material

on the paper. Repeat this procedure until no more material

appears on the surface. Dry the removed material with the

paper in a hood and then in an oven at 408 for 3 hours. Cool

to room temperature. Weigh the filter paper with the mate-

rial. Brush the material off the paper, weigh the paper, and

then calculate the percent of light extraneous matter: no

more than 5% is found.&2S (USP28)

Delete the following:

&Heavy extraneous matter—[NOTE—Perform this test in a well-
ventilated hood.] Transfer 10.0 g to a 250-mL separator. Add about
80 mL of carbon tetrachloride, and shake for 1 minute. Allow to
stand for 5 minutes. Drain into a tared 1000-mL beaker the nonmu-
cilaginous material that sinks to the bottom, taking care not to drain
any of the floating material. Heat in a hot air oven, at a temperature
not exceeding 908, until the odor of the liquid no longer persists,
a l low to cool in a desiccator, and weigh: the l imit is
1.1%.&2S (USP28)

MONOGRAPHS (NF)

BRIEFING

Acetyltributyl Citrate, NF 22 page 2816; Acetyltriethyl Ci-
trate, NF 22 page 2817; Tributyl Citrate, NF 22 page 2948; Tri-
ethyl Citrate, NF 22 page 2949. In response to comments
received regarding the unavailability of the temperature program-
mable injector required for the Assay, it is proposed to replace the
temperature programmable injector in the Assay with a split injec-
tion system.

(EMC: D. Bempong) RTS—41597-4

Change to read:

Assay—

System suitability solution—Prepare a solution in toluene con-
taining about 30 mg each of USP Acetyltributyl Citrate RS and
USP Tributyl Citrate RS per mL.

Assay preparation—Transfer about 300 mg of Acetyltributyl Ci-
trate, accurately weighed, to a 10-mL volumetric flask, dissolve in
and dilute with toluene to volume, and mix.

Chromatographic system (see Chromatography h621i)—The
gas chromatograph is equipped with an on-column, temperature-
programmable injector,

&

&2S (NF23)

a flame-ionization detector maintained at about 2758,

&a split injection system with a split ratio of about

30 : 1,&2S (NF23)
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and a 0.32-mm 6 30-m column bonded with a 0.5-mm layer of
phase G42. The column temperature is programmed to be main-
tained at about 808 for 0.5 minute, then to increase to about 2208
at a rate of 208 per minute, and to hold at about 2208 for 10 min-
utes. The injection port temperature is programmed to be

&

&2S (NF23)

maintained at about 858. for 0.5 minute, then to increase to about
2258 at a rate of 208 per minute, and to hold at about 2258 for 10
minutes.

&

&2S (NF23)

Helium is used as the carrier gas at a flow rate of about 2.3 mL per
minute. Chromatograph the System suitability solution, and record
the peak responses as directed for Procedure: the relative retention
times are about 0.9 for tributyl citrate and 1.0 for acetyltributyl ci-
trate; the resolution, R, between tributyl citrate and acetyltributyl
citrate is not less than 1.5; and the relative standard deviation for
replicate injections is not more than 2.0% determined from both the
tributyl citrate and acetyltributyl citrate peaks, based on area per-
cent calculation.
Procedure—Inject 1 mL of the Assay preparation into the chro-

matograph, record the chromatogram, and measure all of the peak
areas, excluding the solvent peak. Calculate the percentage of
C20H34O8 in the portion of Acetyltributyl Citrate taken by the for-
mula:

100(A/B),

in which A is the acetyltributyl citrate peak area response; and B is
the sum of the area responses of all the peaks.

BRIEFING

Acetyltriethyl Citrate, NF 22 page 2817—See briefing under
Acetyltributyl Citrate.

(EMC: D. Bempong) RTS—41597-3

Change to read:

Assay—

System suitability solution—Prepare a solution in toluene con-
taining about 30 mg each of USP Acetyltriethyl Citrate RS and
USP Triethyl Citrate RS per mL.
Assay preparation—Transfer about 300 mg of Acetyltriethyl Ci-

trate, accurately weighed, to a 10-mL volumetric flask, dissolve in
and dilute with toluene to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with an on-column, temperature-
programmable injector,

&

&2S (NF23)

a flame-ionization detector maintained at about 2758,

&a split injection system with a split ratio of about

30 : 1,&2S (NF23)

and a 0.32-mm 6 30-m column bonded with a 0.5-mm layer of
phase G42. The column temperature is programmed to be main-
tained at about 808 for 0.5 minute, then to increase to about 2208
at a rate of 208 per minute, and to hold at about 2208 for 10 min-
utes. The injection port temperature is programmed to be

&

&2S (NF23)

maintained at about 858. for 0.5 minute, then to increase to about
2258 at a rate of 208 per minute, and to hold at about 2258 for 10
minutes.

&

&2S (NF23)

Helium is used as the carrier gas at a flow rate of about 2.3 mL per
minute. Chromatograph the System suitability solution, and record
the peak responses as directed for Procedure: the relative retention
times are about 0.9 for triethyl citrate and 1.0 for acetyltriethyl ci-
trate; the resolution, R, between triethyl citrate and acetyltriethyl
citrate is not less than 1.5; and the relative standard deviation for
replicate injections is not more than 2.0% determined from both the
triethyl citrate and acetyltriethyl citrate peaks, based on area per-
cent calculation.
Procedure—Inject 1 mL of the Assay preparation into the chro-

matograph, record the chromatogram, and measure all of the peak
areas, excluding the solvent peak. Calculate the percentage of
C14H22O8 in the portion of Acetyltriethyl Citrate taken by the for-
mula:

100(A/B),

in which A is the acetyltriethyl citrate peak area response; and B is
the sum of the area responses of all the peaks.

BRIEFING

Hypromellose Acetate Succinate, page 976 of PF 30(3) [May–
June 2004]. It is proposed to revise the Definition to indicate that
the content of methoxy, hydroxypropoxy, acetyl, and succinoyl
groups are determined on the dried basis. It is also proposed to re-
vise the Identification test to include germanium crystal ATR tip as
an alternative to diamond crystals, and also remove a requirement
to prepare duplicate samples in the test for Limit of free acetic and
succinic acids.

(EMC: D. Bempong) RTS—41804-1

Add the following:

&Hypromellose Acetate Succinate

Hydroxypropyl methylcellulose acetate succinate.

Cellulose, 2-hydroxypropyl methyl ether, acetate hydrogen

butanedioate.
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Cellulose, 2-hydroxypropyl methyl ether, acetate succi-

nate [71138-97-1].

» Hypromellose Acetate Succinate is a mixture of

acetic acid and monosuccinic acid esters of hy-

droxypropyl methylcellulose. When dried at

1058 for 1 hour, it It contains not less than 12.0

percent and not more than 28.0 percent of meth-

oxy groups (–OCH3), not less than 4.0 percent

and not more than 23.0 percent of hydroxypro-

poxy groups (–OCH2CHOHCH3), not less than

2.0 percent and not more than 16.0 percent of ace-

tyl groups (–COCH3), and not less than 4.0 per-

cent and not more than 28.0 percent of

succinoyl groups (–COC2H4COOH), calculated

on the dried basis.

Packaging and storage—Preserve in tight containers.

Store at room temperature. Avoid excessive heat and freez-

ing. Protect from moisture. No storage requirements speci-

fied.

Labeling—Label it to indicate its nominal viscosity type.

USP Reference standards h11i—USP Hypromellose Ace-

tate Succinate RS.

Identification, Infrared Absorption h197Ki, on undried

specimen. Infrared Absorption h197Ai—Do not dry speci-

mens. Use a Fourier transform infrared spectrometer fitted

with a suitable accessory for single bounce attenuated total

reflectance (see Spectrophotometry and Light-Scattering

h851i) with a diamond or germanium crystal. Acquire a

background single-beam spectrum with a clean diamond

or germanium crystal sampling plate in place. Place the

sample on the diamond or germanium crystal sampling sur-

face with a microspatula or equivalent. For best results, the

sample should cover the crystal surface under the pressure

point tip. Using the pressure device, apply pressure to the

sample, making sure the sample remains centered under

the pressure tip. Acquire a single-beam spectrum of the sam-

ple, and make the necessary corrections for the background.

Release the pressure device, and clear it from the sample ar-

ea. Wipe the sample off the crystal and pressure device tip,

and rinse both with acetone. The IR spectrum so obtained

exhibits maxima only at the same wavelengths as a similarly

obtained spectrum of USP Hypromellose Acetate Succinate

RS.

Viscosity h911i—

Sodium hydroxide solution—Immediately before use, dis-

solve 4.3 g of sodium hydroxide in carbon dioxide-free wa-

ter to make 1000 mL.

Procedure—To 2.00 g of Hypromellose Acetate Succi-

nate, previously dried, add Sodium hydroxide solution to

make 100.0 g, insert a stopper into the vessel, and dissolve

by constant shaking for 30 minutes. Adjust the temperature

of the solution to 20+ 0.18, and determine the viscosity in a

suitable viscosimeter, as directed for Procedure for Cellu-

lose Derivatives under Viscosity h911i. Its viscosity is not

less than 80% and not more than 120% of that stated on

the label.

Loss on drying h731i—Dry it at 1058 for 1 hour: it loses

not more than 5.0% of its weight.

Residue on ignition h281i: not more than 0.20%, deter-

mined at 600+ 508.

Heavy metals, Method II h231i: 0.001%.

Limit of free succinic acid—Transfer about 1.5 g of Hypro-

mellose Acetate Succinate, previously dried at 1058 for 1

hour and accurately weighed, to a separator, dissolve in
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50 mL of a mixture of dehydrated alcohol and dichloro-

methane (3 : 2, v/v), add 75 mL of water with shaking,

and then add 50 mL of hexane and 1 g of sodium chloride.

Shake well, and separate the lower water layer. Extract the

organic layer with 50 mL of water, and combine the wash-

ing and the water layer. Add 3 drops of phenolphthalein TS,

and titrate with 0.1 N sodium hydroxide VS. Perform a

blank determination, and make any necessary correction.

Each mL of 0.1 N sodium hydroxide is equivalent to

5.904 mg of C4H6O4: not more than 1.0% is found.

Limit of free acetic and succinic acids—

Phosphoric acid solution—Transfer 1.0 mL of 1.25M

phosphoric acid into a 50-mL volumetric flask, and dilute

with water to volume.

0.02M Phosphate buffer—Dissolve 5.44 g of monobasic

potassium phosphate in 2 L of water.

Diluent—Adjust 0.02M Phosphate buffer with 1N sodi-

um hydroxide to a pH of 7.5.

Acetic acid stock solution—Add approximately 20 mL of

water to a stoppered, 100-mL volumetric flask, place the

flask on a balance, and tare. Transfer 2.0 mL of the glacial

acetic acid to the flask, and record the weight of the acid

added. Fill the flask with water to volume. Transfer 6.0

mL of this solution into a 100-mL volumetric flask, and di-

lute with water to volume.

Succinic acid stock solution—Accurately weigh about

130 mg of succinic acid into a 100-mL volumetric flask.

Add about 50 mL of water, and swirl the contents until

the succinic acid is fully dissolved. Fill the flask with water

to volume.

Mobile phase—Adjust the 0.02M Phosphate buffer to a

pH of 2.8 by the dropwise addition of 6M phosphoric acid.

Filter through a 0.22-mm nylon filter.

Standard solution—Transfer 4.0 mL of the Acetic acid

stock solution into a 25-mL volumetric flask. To the same

flask, transfer 4.0 mL of the Succinic acid stock solution,

dilute with Mobile phase to volume, and mix. Prepare this

solution in duplicate.

Test solution—Accurately weigh about 102 mg of Hypro-

mellose Acetate Succinate into a glass vial. Transfer 4.0 mL

of Diluent to the vial, and stir the content for 2 hours. Then,

transfer 4.0 mL of the Phosphoric acid solution to the same

vial to bring the pH of the Test solution to 3 or less. Invert

the vial several times to ensure complete mixing, centrifuge,

and use the clear supernatant as the Test solution. Prepare

this solution in duplicate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L1. The column temperature is maintained between

208 and 308. The flow rate is about 1 mL per minute, and the

run time is about 15 minutes. Chromatograph the first prep-

aration of the Standard solution, and record the peak respon-

ses as directed for Procedure: the column efficiency,

determined from the succinic acid peak, is not less than

8000 theoretical plates; the tailing factor of this peak is be-

tween 0.9 and 1.5; and the relative standard deviation for six

replicate injections is not more than 2.0% for each peak.

Chromatograph the second preparation of the Standard so-

lution: the difference in peak areas between the two standard

solutions for both acetic and succinic acid peaks does not

exceed 2%. [NOTE—After each run sequence, the column

should be flushed first by 50% water and 50% acetonitrile

for 60 minutes and then by 100% methanol for 60 minutes.

The column should be stored in 100% methanol.]

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the
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peak areas corresponding to acetic and succinic acids. Cal-

culate the percentage of free acetic acid, Afree, in the portion

of Hypromellose Acetate Succinate taken by the formula:

0.0768(WA /W)(rUA / rSA),

in which WA is the weight of glacial acetic acid, in mg, used

to prepare the Acetic acid stock solution; W is the weight of

Hypromellose Acetate Succinate, in mg, used to prepare the

Test solution; and rUA and rSA are the peak responses for ace-

tic acid obtained from the Test solution and the Standard so-

lution, respectively. Calculate the percentage of free

succinic acid, Sfree, in the Hypromellose Acetate Succinate

taken by the formula:

1.28(WS /W)(rUS / rSS),

in which WS is the weight of succinic acid, in mg, used to

prepare the Succinic acid stock solution; rUS and rSS are the

peak responses for succinic acid obtained from the Test so-

lution and the Standard solution, respectively; and W is as

defined above: the sum of free acetic acid and free succinic

acid found does not exceed 1.0%.

Content of acetyl and succinoyl groups—

Phosphoric acid solution, Acetic acid stock solution, Suc-

cinic acid stock solution, Mobile phase, Standard solution,

and Chromatographic system—Proceed as directed in the

test for Limit of free acetic and succinic acids.

Test solution—Accurately weigh about 12.4 mg of Hypro-

mellose Acetate Succinate into a glass vial. Transfer 4.0 mL

of 1.0N sodium hydroxide to the vial, and stir the solution

for 4 hours. Then, add 4.0 mL of 1.25M phosphoric acid to

the same vial to bring the pH of the solution to 3 or less.

Invert the test sample solution vial several times to ensure

complete mixing, and filter through a 0.22-mm filter. Use

the clear filtrate as the Test solution.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas corresponding to acetic and succinic acids. Cal-

culate the percentage of acetic acid, A, in the portion of

Hypromellose Acetate Succinate taken by the formula:

0.0768(WA /WU)(rUA / rSA),

in which WA is the weight of acetic acid, in mg, used to pre-

pare the Acetic acid stock solution; WU is the weight of

Hypromellose Acetate Succinate, in mg, used to prepare

the Test solution; and rUA and rSA are the peak responses

for acetic acid obtained from the Test solution and the Stan-

dard solution, respectively. Calculate the percentage of ace-

tyl groups (–COCH3) in the portion of Hydroxypropyl

Methylcellulose Acetate Succinate taken by the formula:

0.717(A – Afree),

in which Afree is the percentage of free acetic acid, as deter-

mined in the test for Limit of free acetic and succinic acids;

and A is as defined above. Calculate the percentage of suc-

cinic acid, S, in the portion of Hypromellose Acetate Succi-

nate taken by the formula:

1.28(WS /WU)(rUS / rSS),

in which WS is the weight of succinic acid, in mg, used to

prepare the Succinic acid stock solution; WU is as defined

above; and rUS and rSS are the peak responses for succinic ac-

id obtained from the Test solution and the Standard solution,
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respectively. Calculate the percentage of succinoyl groups

(–COC2H4COOH) in the portion of Hydroxypropyl Methyl-

cellulose Acetate Succinate taken by the formula:

0.856(S – Sfree),

in which S is as defined above; and Sfree is the percentage of

free succinic acid, as determined in the test for Limit of free

acetic and succinic acids.

Content of methoxy and hydroxypropoxy groups—

[Caution—Hydriodic acid and its reaction byproducts are

highly toxic. Perform all steps in the preparation of the Test

solution and the Standard solution in a properly functioning

hood. Specific safety practices to be followed are to be iden-

tified to the analyst performing this test.]

Hydriodic acid—Use a reagent having a specific gravity

of at least 1.69, equivalent to 55% HI.

Internal standard solution—Transfer about 2.5 g of tolu-

ene, accurately weighed, to a 100-mL volumetric flask con-

taining 10 mL of o-xylene, dilute with o-xylene to volume,

and mix.

Standard solution—Into a suitable serum vial weigh about

135 mg of adipic acid and 4.0 mL of Hydriodic acid, pipet 4

mL of Internal standard solution into the vial, and close the

vial securely with a suitable septum stopper. Weigh ac-

curately the vial and contents, add 30 mL of isopropyl iodide

through the septum with a syringe, weigh again, and calcu-

late the weight of isopropyl iodide added, by difference.

Similarly, add 90 mL of methyl iodide weigh again, and cal-

culate the weight of methyl iodide added, by difference.

Shake, and allow the layers to separate.

Test solution—Transfer about 0.065 g of Hypromellose

Acetate Succinate, previously dried at 1058 for 1 hour and

accurately weighed, to a 5-mL thick-walled reaction vial

equipped with a pressure-tight septum-type closure, add an

amount of adipic acid equal to the weight of the test speci-

men, and pipet 2 mL of Internal standard solution into the

vial. Cautiously pipet 2 mL of Hydriodic acid into the mix-

ture, immediately cap the vial tightly, and weigh accurately.

Mix the contents of the vial continuously while heating at

1508 for 60 minutes. Allow the vial to cool for about 45

minutes, and weigh again. If the weight loss is greater than

10 mg, discard the mixture, and prepare another Test prep-

aration.

Chromatographic system—The gas chromatograph is

equipped with a thermal conductivity detector and a 4-mm

6 1.8-m glass column packed with 20% liquid phase G28

on 100- to 120-mesh support SIC that is not silanized. He-

lium is used as the carrier gas, and the temperature of the

column is maintained at 1308. Chromatograph the Standard

solution, and record the peak responses as directed for Pro-

cedure: the relative retention times of methyl iodide, isopro-

pyl iodide, toluene, and o-xylene are approximately 1.0, 2.2,

3.6, and 8.0, respectively; and the resolution, R, between the

toluene and isopropyl iodide peaks is not less than 2.0.

Calibration—Inject about 2 mL of the upper layer of the

Standard solution into the gas chromatograph, and record

the chromatograms. Calculate the relative response factor,

FM, of equal weights of toluene and methyl iodide taken

by the formula:

QM /RSM,

in which QM is the quantity ratio of methyl iodide to toluene

in the Standard solution, and RSM is the peak area ratio of

methyl iodide to toluene obtained from the Standard solu-

tion. Similarly, calculate the relative response factor, FI, of
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equal weights of toluene and isopropyl iodide taken by the

formula:

QI /RSI,

in which QI is the quantity ratio of isopropyl iodide to tolu-

ene in the Standard solution, and RSI is the peak area ratio of

isopropyl iodide to toluene obtained from the Standard so-

lution.

Procedure—Inject about 2 mL of the upper layer of the

Test solution into the gas chromatograph, and record the

chromatograms. Calculate the percentage of methoxy

groups (–OCH3) in the portion of Hypromellose Acetate

Succinate taken by the formula:

2(31/142)FMRUM(WT /WU),

in which 31/142 is the ratio of the formula weights of the

methoxy group and methyl iodide; FM is defined under Cal-

ibration; RUM is the ratio of the area of the methyl iodide

peak to that of the toluene peak obtained from the Test so-

lution; WT is the weight, in g, of toluene used to prepare the

Internal standard solution; and WU is the weight, in g, of

Hypromellose Acetate Succinate taken to prepare the Test

solution. Similarly, calculate the percentage of hydroxypro-

poxy groups (–OCH2CHOHCH3) in the portion of Hypro-

mellose Acetate Succinate taken by the formula:

2(75/170)FIRUI(WT /WU),

in which 75/170 is the ratio of the formula weights of the

hydroxypropoxy group and isopropyl iodide; FI is defined

under Calibration; RUI is the ratio of the area of the isopro-

pyl iodide peak to that of the toluene peak obtained from the

Test solution; WT is the weight, in g, of toluene used to pre-

pare the Internal standard solution; andWU is the weight, in

g, of Hypromellose Acetate Succinate taken to prepare the

Test solution.

Content of succinoyl groups—Transfer about 1 g of

Hypromellose Acetate Succinate, previously dried at 1058

for 1 hour and accurately weighed, to a conical flask, dis-

solve in 50 mL of a mixture of alcohol, acetone, and water

(2 : 2 : 1, v/v), add 2 drops of phenolphthalein TS, and titrate

with 0.1N sodium hydroxide VS. Perform a blank determi-

nation, and make any necessary corrections. Calculate the

percentage of succinoyl groups by the formula:

(1.0108V/W) – 1.7120S,

in which V is the volume, in mL, of 0.1 N sodium hydroxide

consumed after correction for the blank; W is the weight, in

g, of Hypromellose Acetate Succinate taken; and S is the

percentage of free succinic acid found as directed in the test

for Limit of free succinic acid.

Content of acetyl groups—

Apparatus—Use the apparatus illustrated in Figure 1.
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Figure 1: Apparatus for Determination of Content of Acetyl Groups

Internal standard solution—Transfer 1.0 mL of propionic

acid into a 250-mL volumetric flask, and dilute with Diluent

to volume .

Diluent—Use diluted phosphoric acid (1 in 5000).

Standard solution—Transfer about 100 mg of glacial ace-

tic acid, accurately weighed, into a 100-mL volumetric

flask, and dilute with Diluent to volume. Transfer 15 mL

of this solution to another 100-mL volumetric flask, add

5.0 mL of the Internal standard solution, and dilute with

Diluent to volume.

Test solution—Transfer about 150 mg of Hypromellose

Acetate Succinate, previously dried at 1058 for 1 hour and

accurately weighed, to decomposition flask D, add 5 mL of

sodium hydroxide TS, dissolve by shaking, and decompose

in a water bath at 608 for 2 hours. After cooling, add 5 mL of

diluted phosphoric acid (1 in 6), and immediately construct

the apparatus as shown in Figure 1. Dip the decomposition

flask and steam generator B in the oil bath at 1558, while

passing nitrogen from nitrogen induction tube H at a rate

of 1 to 2 bubbles per second, continue the distillation at
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the same temperature, and collect the distillate in measuring

cylinder G. Take 60 mL of the distillate, wash the inside of

condenser F with 10 mL of water, combine the washing with

the distillate in a 100-mL volumetric flask, add 5.0 mL of

the Internal standard solution, and dilute with water to vol-

ume.

Chromatographic system—The gas chromatograph is

equipped with a flame-ionization detector and a 3-mm 6

2-m glass column packed with 60- to 80-mesh support S2.

The carrier gas is helium, and the temperature of the column

is maintained at 1808. Adjust the flow rate so that the inter-

nal standard peak elutes in about 5 minutes. Chromatograph

the Standard solution, and record the peak responses as di-

rected for Procedure: the elution order is acetic acid, fol-

lowed by the internal standard peak. The resolution, R,

between these peaks is not less than 2.0; and the relative

standard deviation for replicate injections is not more than

2.0% for each of the two peaks.

Procedure—Separately inject equal volumes (about 2 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the ratio, RU, of the

area of the acetic acid peak to the area of the internal stan-

dard peak in the chromatogram obtained from the Test solu-

t ion, and similarly calculate the ratio, RS , in the

chromatogram obtained from the Standard solution. Calcu-

late the percentage of acetyl groups (–COCH3) in the portion

of Hypromellose Acetate Succinate taken by the formula:

(RU /RS)(WS /W) 6 0.156 71.68,

in which WS is the weight, in mg, of glacial acetic acid used

to prepare the Standard solution; W is the weight, in mg, of

the portion of Hypromellose Acetate Succinate taken; and

the other terms are as defined therein.

Content of methoxy and 2-hydroxypropoxy groups—

[Caution—Hydriodic acid and its reaction byproducts are

highly toxic. Perform all steps in the preparation of the Test

solution and the Standard solution in a properly functioning

hood. Specific safety practices to be followed are to be iden-

tified to the analyst performing this test.]

Hydriodic acid—Use a reagent having a specific gravity

of at least 1.69, equivalent to 55% hydrogen iodide.

Solution A—Prepare a mixture of water and methanol

(90 : 10).

Solution B—Prepare a mixture of methanol and water

(85 : 15).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard stock solution—Transfer 2 mL of o-xylene into

a stoppered, 10-mL volumetric flask, place the flask on a

balance, and tare. Add about 200 mL of methyl iodide, insert

the stopper into the flask, and accurately weigh: the weight

of methyl iodide is about 350 mg. Tare the flask again, add

about 34 mL of isopropyl iodide, and accurately weigh the

flask: the recorded weight of isopropyl iodide is about 50

mg. Dilute with o-xylene to volume, and mix.

Standard solution—Transfer about 85 mg of adipic acid

into an 8-mL vial (or other suitable container), add 2 mL

of Hydriodic acid, and add 2.0 mL of the Standard stock

solution. Shake and allow the phases to separate. Carefully

transfer approximately 1.5 mL of the o-xylene (top) layer to

a small vial, making sure that the bottom aqueous layer is

not disturbed. Transfer 1.0 mL of this solution into a 10-

mL volumetric flask, and dilute with methanol to volume.

[NOTE—This solution is stable for 8 hours at 58.]
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Test solution—Accurately weigh about 65 mg of Hypro-

mellose Acetate Succinate into a 5-mL reaction vial, add 2.0

mL of o-xylene and about 100 mg of adipic acid. Add 2.0

mL of Hydriodic acid, and close the vial tightly with a cap.

[Caution—Use a cap that has a top safety relief valve, such

as a Minniert valve, to prevent accidental explosion of the

vial under high pressure when heated.] Weigh the vial be-

fore heating, and place the vial into a heating block at 1508.

Shake the vial after 5 minutes and after 30 minutes of heat-

ing. Remove the vial from the heating block after 1 hour of

heating, and cool. Weigh the vial. If the weight loss is great-

er than 10 mg, discard the mixture, and prepare another re-

action solution. Carefully transfer approximately 1.5 mL of

the top o-xylene layer into a small glass vial, making sure

that the bottom aqueous layer is not disturbed. Transfer

1.0 mL of this solution into a 10-mL volumetric flask, and

dilute with methanol to volume. [NOTE—This solution is sta-

ble for 8 hours at 58.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L1. The column temperature is maintained at 308.

The flow rate is about 1 mL per minute. The chromatograph

is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 70 30 equilibration

0–8 70?40 30?60 linear gradient

8–10 40?15 60?85 linear gradient

10–17 15 85 isocratic

[NOTE—These gradient elution times are established on an

HPLC system with a dwell volume of approximately 2.0

mL. The injection time can be adjusted relative to the start of

a run to accommodate the change in dwell volume from one

HPLC system to another to achieve the separation de-

scribed.] Chromatograph the Standard solution, and record

the peak responses as directed for Procedure: the column

efficiency, determined from the methyl iodide peak, is not

less than 10,000 theoretical plates; the tailing factor of this

peak is between 0.9 and 1.5; and the relative standard devi-

ation for replicate injections is not more than 2.0% for each

peak.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solution and the Test solution into the

chromatograph, record the chromatograms, and measure the

peak areas corresponding to methyl iodide and isopropyl

iodide. Calculate the percentage of methoxy groups

(–OCH3) in the portion of Hypromellose Acetate Succinate

taken by the formula:

4.38(WM /W)(rUM / rSM),

in which WM is the weight of methyl iodide, in mg, used to

prepare the Standard stock solution; W is the weight of

Hypromellose Acetate Succinate, in mg, used to prepare

the Test solution; and rUM and rSM are the peak responses

for methyl iodide obtained from the Test solution and the

Standard solution, respectively. Calculate the percentage

of 2-hydroxypropoxy groups (–OCH2CHOHCH3) in the

portion of Hypromellose Acetate Succinate taken by the for-

mula:

8.84(WI /W)(rUI / rSI),

in whichWI is the weight of isopropyl iodide, in mg, used to

prepare the Standard stock solution; rUI and rSI are the peak

responses for methyl isopropyl iodide obtained from the
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Test solution and the Standard solution,respectively; and W

is as defined above.&2S (NF23)

BRIEFING

Monoglyceride Citrate. Because there is no existing NFmono-
graph for this excipient, a new monograph is being proposed. This
new monograph is based on the Monoglyceride Citrate monograph
in the Food Chemical Codex, 5th Edition, page 294 and the Joint
FAO/WHO Expert Committee on Food Additives (JECFA) mono-
graph published in FAO Food and Nutrition Paper, No. 52 (1992).

(EMC: D. Bempong; PSD: C. Okeke; NL: L. Paul) RTS—
41365-1

Add the following:

&Monoglyceride Citrate

Citric acid ester of glyceryl monooleate [36291-32-4].

» Monoglyceride Citrate is a mixture of glyceryl

monooleate and its citric acid monoester, manu-

factured by the reaction of glyceryl monooleate

with citric acid under controlled conditions. It

contains not less than 14.0 percent and not more

than 17.0 percent total citric acid, calculated on

the anhydrous basis.

Packaging and storage—Preserve in well-closed con-

tainers. No storage requirements specified.

USP Reference standards h11i—USP Citric Acid RS.

Identification—

A: Reflux 1 g of sample with 15 mL of 0.5 N potassium

hydroxide solution in dehydrated alcohol for 1 hour. Add 15

mL of water, acidify with diluted hydrochloric acid (about 6

mL). Oil drops or a white to yellowish-white solid is pro-

duced that is soluble in 5 mL of hexane. Remove the hexane

layer, extract again with 5 mL of hexane and again remove

the hexane layer. Keep the resulting aqueous layer for Iden-

tification tests B and C.

B: Evaporate 1 mL of the aqueous layer resulting from

Identification test A in a porcelain dish. The residue meets

the requirements of the test for Citrate h191i.

C: Transfer 5 mL of the aqueous layer resulting from

Identification test A into a test tube. Add excess calcium hy-

droxide as a powder, place in boiling water for 5 minutes,

shaking several times, cool, and filter. Transfer one drop

of the filtrate into a test tube and add about 50 mg of potas-

sium hydrogen sulfate. On top of the test tube, place a filter

paper moistened with a reagent for acrolein consisting of a

mixture of a 5% nitroprusside solution in water and a 20%

piperidine solution in water (1 : 1). Heat the test tube. If the

filter paper turns blue, the presence of glycerin is indicated.

The color changes to light red after addition of sodium hy-

droxide TS.

Acid value h401i: between 70 and 100.

Saponification value h401i: between 260 and 265.

Water, Method I h921i: not more than 0.2%.

Residue on ignition h281i: not more than 0.3%, about

1 g, accurately weighed, being used.

Heavy metals, Method II h231i: 0.001%.
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Content of citric acid—

Standard preparation—Dissolve an accurately weighed

quantity of USP Citric Acid RS in water, and dilute quanti-

tatively, and stepwise if necessary, with water to obtain a so-

lution having a known concentration of about 230 mg per

mL.

Test preparation—Transfer about 150 mg of Monoglycer-

ide Citrate, accurately weighed, into a saponification flask,

add 50 mL of 4% potassium hydroxide solution in dehydrat-

ed alcohol, and reflux for 1 hour. Acidify the reaction mix-

ture with hydrochloric acid to a pH of 2.8 to 3.2, transfer

into a 400-mL beaker, and evaporate to dryness on a steam

bath. Quantitatively transfer the contents of the beaker into a

separator, using no more than 50 mL of water, and extract

with three 50-mL portions of petroleum ether, discarding the

extracts. Transfer the water layer to a 100-mL volumetric

flask, dilute with water to volume, and mix.

Procedure—Pipet 2.0 mL each of the Standard prepara-

tion and of the Test preparation into separate 40-mL grad-

uated centrifuge tubes. Add 2 mL of a 1 in 2 sulfuric acid

solution and 11 mL of water to each tube. Boil for 3 min-

utes, cool, and add 5 mL of bromine TS to each tube. Dilute

to 20 mL, allow to stand for 10 minutes, and centrifuge.

Transfer 4.0 mL of each solution into separate 19- 6 110-

mm test tubes, add 1 mL of water, 0.5 mL of a 1 in 2 sulfuric

acid solution, and 0.3 mL of 1M potassium bromide, and

shake. Add 0.3 mL of 1.5 N potassium permanganate,

shake, and allow to stand for 2 minutes. Add 1 mL of a sat-

urated solution of ferrous sulfate, shake, allow to stand for 2

minutes, and then dilute to 10 mL with water. Add 10.0 mL

of n-hexane (previously washed with sulfuric acid, followed

by a water wash, and then dried over anhydrous sodium sul-

fate), shake vigorously for 2 minutes, and centrifuge at low

speed for 1 minute. Transfer 5.0 mL of the hexane extract

into a 20- 6 145-mm tube containing 10.0 mL of 4% sodi-

um sulfide solution, and briefly shake vigorously (three os-

cillations only). Centrifuge the mixture at low speed for 1

minute. Immediately determine the absorbance of each

aqueous layer in a 1-cm cell at 450 nm with a suitable spec-

trophotometer, using a reagent blank in the reference cell.

Calculate the quantity, in mg, of citric acid in the Monogly-

ceride Citrate taken by the formula:

0.1C(AU /AS),

in which C is the concentration, in mg per mL, of USP Citric

Acid RS in the Standard preparation; and AU and AS are the

absorbances obtained from the Test preparation and the

Standard preparation, respectively.&2S (NF23)

BRIEFING

Polyisobutylene, page 3175 of the First Supplement and page
1564 of the Fifth Interim Revision Announcement in PF 30(5)
[Sept.–Oct. 2004]. On the basis of comments received indicating
difficulties when performing the test for Molecular weight for me-
dium- and high-molecular weight grades of Polyisobutylene, it is
proposed to replace this test with a test for Viscosity that is based on
the manufacturer’s procedure and specifications. It is also proposed
to revise the Definition and Labeling sections to include the use of
stabilizers.

(EMC: E. Gonikberg) RTS—41791-1

Change to read:

» Polyisobutylene is a synthetic polymer produced by
the low-temperature polymerization of isobutylene in
liquid ethylene, methylene chloride, or hexane, using
an aluminum-chloride or boron-trifluoride catalyst.

&It may contain a suitable stabilizer.&2S (NF23)

Change to read:

Labeling—Label it to indicate the nominal molecular weight and
the solvent used in the polymerization process.
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&range for intrinsic viscosity or the range for Staudinger In-

dex, and the name and quantity of any added stabilizer.

[NOTE—The Staudinger Index is equal to 100 times the in-

trinsic viscosity.]&2S (NF23)

Delete the following:

&Molecular weight—

Solvent—Use diisobutylene.
Test solution 1—Dissolve 1 g of Polyisobutylene, accurately

weighed, in 95 mL of Solvent, filter into a 100-mL volumetric
flask, dilute with Solvent to volume, and mix. Transfer 50.0 mL
of the solution so obtained into a tared dish, evaporate on a steam
bath for about 1 hour, and then complete the evaporation to dryness
by heating in the vacuum oven at 708 to constant weight. Calculate
the concentration of Test solution 1.
Test solution 2—Transfer 2.0 mL of Test solution 1 to a 50-mL

volumetric flask, and dilute with Solvent to volume. Calculate the
concentration of Test solution 2.
Test solution 3—Transfer 5.0 mL of Test solution 1 to a 50-mL

volumetric flask, and dilute with Solvent to volume. Calculate the
concentration of Test solution 3.
Test solution 4—Transfer 10.0 mL of Test solution 1 to a 50-mL

volumetric flask, and dilute with Solvent to volume. Calculate the
concentration of Test solution 4.
Procedure—Using a Cannon-Fenske, or equivalent viscometer,

having dimensions such that the flow time is not less than 200 sec-
onds, measure the flow of the Solvent and of each of the four Test
solutions at 208. Calculate the specific viscosity, Zsp, of Test solu-
tion 1 by the formula:

(t/t0) – 1,

in which t0 is the flow time, in seconds, of the Solvent; and t is the
flow time, in seconds, of Test solution 1. Calculate the reduced vis-
cosity of Test solution 1 by the formula:

Zsp /C,

in which Zsp is the specific viscosity, calculated above; and C is the
concentration, in g per 100 mL, of Test solution 1. Calculate the
specific viscosity and the reduced viscosity of Test solutions 2, 3,
and 4 in the same manner as Test solution 1.

Plot the reduced viscosity of each solution against concentra-
tion, and extrapolate to zero concentration to obtain the intrinsic
viscosity, [Z]. Finally, calculate the molecular weight of Polyiso-
butylene by the formula:

([Z] / K)1/a,

in which K is 3.606 10–4 and a is 0.64.&2S (NF23)

Add the following:

&Viscosity h911i—

Solvent—Use isooctane.

Test solution—Prepare a solution of Polyisobutylene in

the Solvent having a known concentration as indicated in

Table 1. [NOTES—The solution must be homogeneous before

testing. For the Polyisobutylene having a Staudinger Index

of 100 and higher, add the Solvent to the weighed material,

and allow it to stand in an oven at 808 for 12 to 24 hours. A

heated mechanical shaker may be used to shorten the disso-

lution time; it is recommended to use a gentle shaker to

avoid shearing the polymers. Take adequate precautions to

prevent evaporation of the solvent.]

Table 1

Staudinger Index1 Concentration, g per cm3

25–60 0.01

60–100 0.005

100–350 0.002

350–700 0.001

1 The Staudinger Index is equal to 100 times the intrinsic
viscosity.

Procedure—Using a suitable Ubbelohde capillary visco-

simeter having dimensions such that the flow time is not less

than 200 seconds, immersed into a controlled temperature

bath, measure the flow of the Solvent and of the Test solution

at 208. Repeat the procedure three times, and calculate the

average. [NOTE—Before each measurement, let the solutions

be temperature equilibrated for 10 minutes.]

Calculate the reduced viscosity J by the formula:

(t / t0 – 1) /C,

in which t0 is the average flow time, in seconds, of the Sol-

vent; t is the average flow time, in seconds, of the Test so-

lution; and C is the concentration, in g per cm3, of the Test

solution.

Calculate the Staudinger Index, J0, by the formula:

J / [1 + 0.31 (t / t0 – 1)],

in which the terms are defined above: it is within the limits

specified on the label.&2S (NF23)
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BRIEFING

Tributyl Citrate, NF page 2948—See briefing under Acetyltri-
butyl Citrate.

(EMC: D. Bempong) RTS—41597-2

Change to read:

Assay—

System suitability solution—Prepare a solution in toluene con-
taining about 30 mg each of USP Tributyl Citrate RS and USP
Acetyltributyl Citrate RS per mL.
Assay preparation—Transfer about 300 mg of Tributyl Citrate,

accurately weighed, to a 10-mL volumetric flask, dissolve in and
dilute with toluene to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with an on-column, temperature-
programmable injector,

&

&2S (NF23)

a flame-ionization detector maintained at about 2758,

&a split injection system with a split ratio of about

30 : 1,&2S (NF23)

and a 0.32-mm 6 30-m column bonded with a 0.5-mm layer of
phase G42. The column temperature is programmed to be main-
tained at about 808 for 0.5 minute, then to increase to about 2208
at a rate of 208 per minute, and to hold at about 2208 for 10 min-
utes. The injection port temperature is programmed to be

&

&2S (NF23)

maintained at about 858. for 0.5 minute, then to increase to about
2258 at a rate of 208 per minute, and to hold at about 2258 for 10
minutes.

&

&2S (NF23)

Helium is used as the carrier gas at a flow rate of about 2.3 mL per
minute. Chromatograph the System suitability solution, and record
the peak responses as directed for Procedure: the relative retention
times are about 0.9 for tributyl citrate and 1.0 for acetyltributyl ci-
trate; the resolution, R, between tributyl citrate and acetyltributyl
citrate is not less than 1.5; and the relative standard deviation for
replicate injections is not more than 2.0% determined from both the
tributyl citrate and acetyltributyl citrate peaks, based on area per-
cent calculation.
Procedure—Inject 1 mL of the Assay preparation into the chro-

matograph, record the chromatogram, and measure all of the peak
areas, excluding the solvent peak. Calculate the percentage of
C18H32O7 in the portion of Tributyl Citrate taken by the formula:

100(A/B),

in which A is the tributyl citrate peak area response; and B is the
sum of the area responses of all the peaks.

BRIEFING

Triethyl Citrate, NF page 2949—See briefing under Acetyltri-
butyl Citrate.

(EMC: D. Bempong) RTS—41597-1

Change to read:

Assay—

System suitability solution—Prepare a solution in toluene con-
taining about 30 mg each of USP Triethyl Citrate RS and USP Ace-
tyltriethyl Citrate RS per mL.
Assay preparation—Transfer about 300 mg of Triethyl Citrate,

accurately weighed, to a 10-mL volumetric flask, dissolve in and
dilute with toluene to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with an on-column, temperature-
programmable injector,

&

&2S (NF23)

a flame-ionization detector maintained at about 2758,

&a split injection system with a split ratio of about

30 : 1,&2S (NF23)

and a 0.32-mm 6 30-m column bonded with a 0.5-mm layer of
phase G42. The column temperature is programmed to be main-
tained at about 808 for 0.5 minute, then to increase to about 2208
at a rate of 208 per minute, and to hold at about 2208 for 10 min-
utes. The injection port temperature is programmed to be

&

&2S (NF23)

maintained at about 858. for 0.5 minute, then to increase to about
2258 at a rate of 208 per minute, and to hold at about 2258 for 10
minutes.

&

&2S (NF23)

Helium is used as the carrier gas at a flow rate of about 2.3 mL per
minute. Chromatograph the System suitability solution, and record
the peak responses as directed for Procedure: the relative retention
times are about 0.9 for triethyl citrate and 1.0 for acetyltriethyl ci-
trate; the resolution, R, between triethyl citrate and acetyltriethyl
citrate is not less than 1.5; and the relative standard deviation for
replicate injections is not more than 2.0% determined from both the
triethyl citrate and acetyltriethyl citrate peaks, based on area per-
cent calculation.
Procedure—Inject 1 mL of the Assay preparation into the chro-

matograph, record the chromatogram, and measure all of the peak
areas, excluding the solvent peak. Calculate the percentage of
C12H20O7 in the portion of Triethyl Citrate taken by the formula:

100(A/B),

in which A is the triethyl citrate peak area response; and B is the
sum of the area responses of all the peaks.
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GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

BRIEFING

h11i USP Reference Standards, USP 27 page 2111, page 3310
of the Second Supplement, the Third Interim Revision Announce-
ment on page 785 of PF 30(3) [May–June 2004], the Fourth Inter-
im Revision Announcement on page 1150 of PF 30(4) [July–Aug.
2004], the Fifth Interim Revision Announcement on page 1559 of
PF 30(5) [Sept.–Oct. 2004], page 793 of PF 26(3) [May–June
2000], page 1101 of PF 26(4) [July–Aug. 2000], page 1832 of
PF 27(1) [Jan.–Feb. 2001], page 3071 of PF 27(5) [Sept.–Oct.
2001], page 433 of PF 28(2) [Mar.–Apr. 2002], page 839 of PF
28(3) [May–June 2002], page 1224 of PF 28(4) [July–Aug.
2002], page 1468 of PF 28(5) [Sept.–Oct. 2002], page 1913 of
PF 28(6) [Nov.–Dec. 2002], page 710 of PF 29(3) [May–June
2003], page 1137 of PF 29(4) [July–Aug. 2003], page 1601 of
PF 29(5) [Sept.–Oct. 2003], page 2022 of PF 29(6) [Nov.–Dec.
2003], page 211 of PF 30(1) [Jan.–Feb. 2004], page 613 of PF
30(2) [Mar.–Apr. 2004], page 998 of PF 30(3) [May–June
2004], page 1338 of PF 30(4) [July–Aug. 2004], and page 1674
of PF 30(5) [Sept.–Oct. 2004].

(HDQ) RTS—40282-6; 40282-7; 40282-8; 40648-1; 40844-
1; 40844-2; 40844-3; 41691-1; 41471-3; 41187-1; 41613-4

Add the following:

&USP 2,4-Dichlorophenol RS—[To come.]&2S (USP28)

Add the following:

&USP Fosinopril Sodium RS—[To come.]&2S (USP28)

Add the following:

&USP Fosinopril Related Compound A RS—[To

come.]&2S (USP28)

Add the following:

&USP Fosinopril Related Compound B RS—[To

come.]&2S (USP28)

Add the following:

&USP Fosinopril Related Compound C RS—[To

come.]&2S (USP28)

Add the following:

&USP Fosinopril Related Compound D RS—[To

come.]&2S (USP28)

Add the following:

&USP Fosinopril Related Compound E RS—[To

come.]&2S (USP28)

Add the following:

&USP Fosinopril Related Compound F RS—[To

come.]&2S (USP28)

Add the following:

&USP Fosinopril Related Compound G RS—[To

come.]&2S (USP28)

Add the following:

&USP Fosinopril Related Compound H RS—[To

come.]&2S (USP28)

Add the following:

&USP Morantel Tartrate RS—[To come.]&2S (USP28)

Add the following:

&USP Near-Infrared Calibrator RS—[To come.]&2S (USP28)

Add the following:

&USP Parachlorophenol RS—[To come.]&2S (USP28)
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Add the following:

&USP Ranitidine Resolution Mixture RS— It is a mixture

of ranitidine hydrochloride and four related impurities: ra-

nitidine-N-oxide, ranitidine complex nitroacetamide, raniti-

dine diamine hemifumarate, and ranitidine amino alcohol

hemifumarate.

Ranitidine-N-oxide: N,N-dimethyl[5-[[[2-[[1-(methyla-

mino)-2-nitroethenyl]amino]ethyl]sulphanyl]methyl]furan-

2-yl]methanamine N-oxide.

Ranitidine complex nitroacetamide: N-[2-[[[5-[(dimethyl-

amino)methyl]furan-2-yl]methyl]sulphanyl]ethyl]-2-nitroa-

cetamide.

Ranitidine diamine hemifumarate (related compound A):

[5-[[(2-aminoethyl)thio]methyl]-N,N-dimethyl-2-furan-

methanamine, hemifumarate salt].

Ranitidine amino alcohol hemifumarate: [5-[(dimethyl-

amino)methyl]furan-2-yl]methanol—[To come.]&2S (USP28)

Add the following:

&USP Rop i v a c a i n e Hydro ch l o r i d e RS—[To

come.]&2S (USP28)

Add the following:

&USP Ropivacaine Related Compound A RS [2,6-di-

methylaniline hydrochloride] (C8H12ClN 157.64

CAS-21436-98-6)—[To come.]&2S (USP28)

Add the following:

&USP Ropivacaine Related Compound B RS [(R)-ropiva-

caine hydrochloride monohydrate; (R)-(–)-1-propylpiperi-

dene-2-carboxylic acid (2,6-dimethylphenyl)-amide

hydrochloride monohydrate] (C17H26N2O 328.89)—

[To come.]&2S (USP28)

Add the following:

&USP Triclosan Related Compounds Mixture A RS—

[To come.]&2S (USP28)

Add the following:

&USP Vancomycin B with Monodechlorovancomycin

RS—[To come.]&2S (USP28)

Add the following:

&USP Vecuronium Bromide Related Compound A RS

[3a,17b-dihydroxy-2b,16b-dipiperidinyl-5a-androstane,

3,17-diacetate] [3a,17b-diacetyl-oxy-2b,16b-bispiperidi-

nyl-5a -androstan] (C33H54N2O4 542.79)—[To

come.]&2S (USP28)

Add the following:

&USP Vecuronium Bromide Related Compound B RS

[3a,17b-dihydroxy-2b,16b-dipiperidinyl-5a-androstane, 3-

acetate, monomethobromide] [piperidinium, 1-[(2b,3a,-

5a,16b,17b)-3-acetyloxy-17-hydroxy-2-(1-piperidinyl)an-

drostan-16-yl]-1-methyl bromide] (C32H55BrN2O3

595.69)—[To come.]&2S (USP28)

Add the following:

&USP Vecuronium Bromide Related Compound C RS

[3a,17b-dihydroxy-2b,16b-dipiperidinyl-5a-androstane,

monomethobromide] [piperidinium, 1-[(2b,3a,5a,-

16b,17b)-3,17-dihydroxy-2-(1-piperidinyl)androstan-16-

yl]-1-methyl bromide] (C30H53BrN2O2 553.66)—[To

come.]&2S (USP28)

Add the following:

&USP Vecuronium Bromide Related Compound F RS

Name to come. [ 3a, 17b-dihydroxy-2b, 16b-dipiperidi-

nyl-5a-androstane, 17-acetate, monomethobromide] [piper-

idinium, 1-[(2b,3a,5a,16b,17b)-17-acetyloxy-3-hydroxy-2-

(1-piperidinyl)androstan-16-yl]-1-methyl bromide]

(C26H41NO3 415.61) (C32H55BrN2O3 595.69)—[To

come.]&2S (USP28)
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Physical Tests and
Determinations

BRIEFING

h621i Chromatography, USP 27 page 2272, page 3325 of the
Second Supplement, and page 1687 of PF 30(5) [Sept.–Oct. 2004].
The Expert Committee on Pharmaceutical Analysis 2 has proposed
additional revisions to the Interpretation of Chromatograms and
Glossary of Symbols sections.

(PA2: H. Pappa) RTS—40760-1

Change to read:

INTRODUCTION

This chapter defines the terms and procedures used in chroma-
tography and provides general information. Specific requirements
for chromatographic tests and assays of

&procedures for&2S (USP28)

drug substances and dosage forms, including adsorbent and devel-
oping solvents, are given in the individual monographs.
Chromatography is defined as a procedure by which solutes are

separated by a dynamic differential migration process in a system
consisting of two or more phases, one of which moves continu-
ously in a given direction and in which the individual substances
exhibit different mobilities by reason of differences in adsorption,
partition, solubility, vapor pressure, molecular size, or ionic charge
density. The individual substances thus obtained

&separated&2S (USP28)

can be identified or determined by analytical methods.

&procedures.&2S (USP28)

The general chromatographic technique requires that a solute
undergo distribution between two phases, one of them fixed (sta-
tionary phase), the other moving (mobile phase). It is the mobile
phase that transfers the solute through the medium until it eventu-
ally emerges separated from other solutes that are eluted earlier or
later. Generally, the solute is transported through the separation
medium by means of a flowing stream of a liquid or a gaseous sol-
vent known as the ‘‘eluant.’’ The stationary phase may act through
adsorption, as in the case of adsorbents such as activated alumina ,
silica gel, and ion-exchange resins,

&and silica gel,&2S (USP28)

or it may act by dissolving the solute, thus partitioning the latter
between the stationary and mobile phases. In the latter process, a
liquid coating held on an inert support serves as the stationary
phase.

&In the latter process, a liquid coated onto an inert support,

or chemically bonded onto silica gel, or directly onto the

wall of a fused silica capillary, serves as the stationary

phase.&2S (USP28)

Partitioning is the predominant mechanism of separation in gas–
liquid chromatography, paper chromatography, and forms of col-
umn chromatography

&and thin-layer chromatography&2S (USP28)

designated as liquid-liquid chromatography.

&separation.&2S (USP28)

In practice, separations frequently result from a combination of ad-
sorption and partitioning effects.

&Other separation principles include ion exchange, ion-pair

formation, size exclusion, hydrophobic interaction, and chi-

ral recognition.&2S (USP28)

The types of chromatography useful in qualitative and quantita-
tive analysis that are employed in the USP tests and assays

&procedures&2S (USP28)

are column, gas, paper, thin-layer,

&(including high-performance thin-layer chromatogra-

phy),&2S (USP28)

and pressurized liquid chromatography (commonly called high-
pressure or high-performance liquid chromatography). Paper and
thin-layer chromatography are ordinarily more useful for purposes
of identification, because of their convenience and simplicity. Col-
umn chromatography offers a wider choice of stationary phases
and is useful for the separation of individual compounds, in quan-
tity, from mixtures. Both gas chromatography and pressurized li-
quid chromatography require more elaborate apparatus and usually
provide high-resolution methods that will identify and quantitate
very small amounts of material.

&Modern high-performance thin-layer chromatography, gas

chromatography, and pressurized liquid chromatography re-

quire more elaborate apparatus but usually provide high res-

olution and identify and quantitate very small amounts of

material.&2S (USP28)

Use of Reference Substances in Identity Tests—In paper and
thin-layer chromatography, the ratio of the distance (this distance
being measured to the point of maximum intensity of the spot

&or zone)&2S (USP28)

traveled on the medium by a given compound to the distance tra-
veled by the front of the mobile phase, from the point of applica-
tion of the test substance, is designated as the RF value of the
compound. The ratio between the distances traveled by a given
compound and a reference substance is the RR value. RF values vary
with the experimental conditions, and thus identification is best ac-
complished where an authentic specimen of the compound in ques-
tion is used as a reference substance on the same chromatogram.

For this purpose, chromatograms are prepared by applying on
the thin-layer adsorbent or on the paper in a straight line, parallel
to the edge of the chromatographic plate or paper, solutions of the
substance to be identified, the authentic specimen, and a mixture of
nearly equal amounts of the substance to be identified and the au-
thentic specimen. Each sample application contains approximately
the same quantity by weight of material to be chromatographed. If
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the substance to be identified and the authentic specimen are iden-
tical, all chromatograms agree in color and RF value and the mixed
chromatogram yields a single spot; i.e., RR is 1.0.

Change to read:

THIN-LAYER CHROMATOGRAPHY

In thin-layer chromatography, the adsorbent is a relatively thin,
uniform layer of dry, finely powdered material applied to a glass,
plastic, or metal sheet or plate, glass plates being most commonly
employed. The coated plate can be considered an ‘‘open chroma-
tographic column’’ and the separations achieved may be based up-
on adsorption, partition, or a combination of both effects,
depending on the particular type of support,

&stationary phase,&2S (USP28)

its preparation, and its use with different solvents. Thin-layer chro-
matography on ion-exchange films

&layers&2S (USP28)

can be used for the fractionation of polar compounds. Presumptive
identification can be effected by observation of spots

&or zones&2S (USP28)

of identical RF value and about equal magnitude obtained, respec-
tively, with an unknown and a reference sample chromatographed
on the same plate. A visual comparison of the size of the spots

&or intensity of the spots or zones&2S (USP28)

may serve for semiquantitative estimation. Quantitative measure-
ments are possible by means of densitometry , fluorescence, and
fluorescence quenching;

&(absorbance or fluorescence measurements),&2S (USP28)

or the spots may be carefully removed from the plate, followed by
elution with a suitable solvent and spectrophotometric measure-
ment. For two-dimensional thin-layer chromatography, the chro-
matographed plate is turned at a right angle and again
chromatographed, usually in another chamber equilibrated with a
different solvent system.

Apparatus—Acceptable apparatus and materials for thin-layer
chromatography consist of the following.
Flat glass plates of convenient size, typically 20 cm 6 20 cm.1

An aligning tray or a flat surface upon which to align and rest the
plates during the application of the adsorbent.
A storage rack to hold the prepared plates during drying and

transportation. The rack holding the plates should be kept in a de-
siccator or be capable of being sealed in order to protect the plates
from the environment after removal from the drying oven.
The adsorbent consists of finely divided adsorbent materials,

normally 5 to 40 mm in diameter, suitable for chromatography. It
can be applied directly to the glass plate or can be bonded to the
plate by means of plaster of paris (hydrated calcium sulfate) [at a
ratio of 5% to 15%] or with starch paste or other binders. The for-
mer will not yield as hard a surface as will the starch, but it is not
affected by strongly oxidizing spray reagents. The adsorbent may
contain fluorescing material to aid in the visualization of spots that
absorb ultraviolet light.
A spreader, which, when moved over the glass plate, will apply

a uniform layer of adsorbent of desired thickness over the entire
surface of the plate.

A developing chamber that can accommodate one or more plates
and can be properly closed and sealed as described under Ascend-
ing Chromatography. The chamber is fitted with a plate-support
rack that supports the plates, back to back, with the lid of the cham-
ber in place.
A template (generally made of plastic) to aid in placing the test

spots at definite intervals, to mark distances as needed, and to aid in
labeling the plates.
A graduated micropipet capable of delivering 10-mL volumes.

Total volumes of test and standard solutions are specified in the
individual monograph.
A reagent sprayer that will emit a fine spray and will not itself be

attacked by the reagent.
An ultraviolet light source suitable for observations with short

(254 nm) and long (360 nm) UV wavelengths.

&A TLC or HPTLC plate. The chromatography is gener-

ally carried out using precoated plates or sheets (on glass,

aluminum, or polyester support) of suitable size. It may be

necessary to clean the plates prior to separation. This can be

done by migration of, or immersion in, an appropriate sol-

vent. The plates may also be impregnated by procedures

such as development, immersion, or spraying. At the time

of use, the plates may be activated, if necessary, by heating

in an oven at 1208 for 20 minutes. The stationary phase of

TLC plates has an average particle size of 10–15 mm, and

that of HPTLC plates an average particle size of 5 mm. Com-

mercial plates with a preadsorbant zone can be used if they

are specified in a monograph. Sample applied to the preab-

sorbant region develops into sharp, narrow bands at the pre-

absorbant-sorbent interface. Alternatively, flat glass plates

of convenient size, typically 20 cm 6 20 cm can be coated

as described under Preparation of Chromatographic Plates.

A suitable manual, semiautomatic, or automatic applica-

tion device can be used to ensure proper positioning of the

plate and proper transfer of the sample, with respect to vol-

ume and position, onto the plate. Alternatively, a template

can be used to guide in manually placing the test spots at

definite intervals, to mark distances as needed, and to aid

in labeling the plates. For the proper application of the so-

lutions, micropipets, microsyringes, or calibrated dispos-

able capillaries are recommended.

1 Commercially prepared plates may be substituted for plates prepared as
directed herein.
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For ascending development, a chromatographic chamber

made of inert, transparent material and having the following

specifications is used: a flat bottom or twin trough, a tightly

fitted lid, and a size suitable for the plates. For horizontal

development, the chamber is provided with a reservoir for

the mobile phase, and it also contains a device for directing

the mobile phase to the stationary phase.

Devices for transfer of reagents onto the plate by spray-

ing, immersion, or exposure to vapor and devices to facili-

tate any necessary heating for visualization of the separated

spots or zones.

A UV light source suitable for observations under short

(254 nm) and long (365 nm) wavelength UV light.

A suitable device for documentation of the visualized

chromatographic result.

Procedure—Apply the prescribed volume of the test so-

lution and the standard solution in sufficiently small por-

tions to obtain circular spots of 2 to 5 mm in diameter (1

to 2 mm on HPTLC plates) or bands of 10 to 20 mm by 1

to 2 mm (5 to 10 mm by 0.5 to 1 mm on HPTLC plates) at an

appropriate distance from the lower edge—during chroma-

tography the application position must be 3 mm (HPTLC) to

5 mm (TLC) above the level of the developing solvent—and

from the sides of the plate. Apply the solutions on a line par-

allel to the lower edge of the plate with an interval of at least

10 mm (5 mm on HPTLC plates) between the centers of

spots or 4 mm (2 mm on HPTLC plates) between the edges

of bands, and allow to dry.

Ascending Development—Line at least one wall of the

chromatographic chamber with filter paper. Pour into the

chromatographic chamber a quantity of the mobile phase

sufficient for the size of the chamber to give, after impreg-

nation of the filter paper, a level of depth appropriate to the

dimension of the plate used. For saturation of the chromato-

graphic chamber, close the lid, and allow the system to

equilibrate. Unless otherwise indicated, the chromatograph-

ic separation is performed in a saturated chamber.

Place the plate in the chamber, ensuring that the plate is as

vertical as possible and that the spots or bands are above the

surface of the mobile phase, and close the chamber. The sta-

tionary phase faces the inside of the chamber. Remove the

plate when the mobile phase has moved over the prescribed

distance. Dry the plate, and visualize the chromatograms as

prescribed. For two-dimensional chromatography, dry the

plates after the first development, and carry out a second de-

velopment in a direction perpendicular to that of the first de-

velopment.

Horizontal Development—Introduce a sufficient quantity

of the developing solvent into the reservoir of the chamber

using a syringe or pipet. Place the plate horizontally in the

chamber, connect the mobile phase direction device accord-

ing to the manufacturer’s instructions, and close the cham-

ber. If prescribed, develop the plate starting simultaneously

at both ends. Remove the plate when the mobile phase has

moved over the distance prescribed in the monograph. Dry

the plate, and visualize the chromatograms as prescribed.

For two-dimensional chromatography, dry the plates after

the first development, and carry out a second development

in a direction perpendicular to that of the first development.

Detection—Observe the dry plate first under short-wave-

length UV light (254 nm) and then under long-wavelength

UV light (365 nm) or as stated in the monograph. If further

directed, spray, immerse, or expose the plate to vapors of the

specified reagent, heat the plate when required, observe, and

compare the test chromatogram with the standard chromato-

gram. Document the plate after each observation. Measure

and record the distance of each spot or zone from the point

Pharmacopeial Forum
2096 IN-PROCESS REVISION Vol. 30(6) [Nov.–Dec. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



of origin, and indicate for each spot or zone the wavelength

under which it was observed. Determine the RF values for

the principal spots or zones (see Glossary of Symbols).

Quantitative Measurement—Using appropriate instru-

mentation, substances separated by TLC and responding

to ultraviolet-visible (UV-Vis) irradiation prior to or after

derivatization can be determined directly on the plate. While

moving the plate or the measuring device, the plate is exam-

ined by measuring the reflectance of the incident light. Sim-

ilarly, fluorescence may be measured using an appropriate

optical system. Substances containing radionuclides can

be quantified in three ways: (1) directly by moving the plate

alongside a suitable counter or vice versa; (2) by cutting the

plates into strips and measuring the radioactivity on each in-

dividual strip using a suitable counter; or (3) by scraping off

the stationary phase, dissolving it in a suitable scintillation

cocktail, and measuring the radioactivity using a liquid scin-

tillation counter (see Radioactivity h821i).

The apparatus for direct quantitative measurement on the

plate is a densitometer that is composed of a mechanical de-

vice to move the plate or the measuring device along the x-

axis and the y-axis, a recorder, a suitable integrator or a

computer; and, for substances responding to UV-Vis irradi-

ation, a photometer with a source of light, an optical device

capable of generating monochromatic light, and a photo cell

of adequate sensitivity, all of which are used for the mea-

surement of reflectance. In the case where fluorescence is

measured, a suitable filter is also required to prevent the

light used for excitation from reaching the photo cell while

permitting the emitted light or specific portions thereof to

pass. The linearity range of the counting device must be ver-

ified.

For quantitative tests, it is necessary to apply to the plate

not fewer than three standard solutions of the substance to

be examined, the concentrations of which span the expected

value in the test solution (e.g., 80%, 100%, and 120%). De-

rivatize with the prescribed reagent, if necessary, and record

the reflectance or fluorescence in the chromatograms ob-

tained. Use the measured results for the calculation of the

amount of substance in the test solution.

Preparation of Chromatographic Plates—

Apparatus—

Flat glass plates of convenient size, typically 20 cm6 20

cm.

An aligning tray or a flat surface upon which to align and

rest the plates during the application of the adsorbent.

A storage rack to hold the prepared plates during drying

and transportation. The rack holding the plates should be

kept in a desiccator or be capable of being sealed in order

to protect the plates from the environment after removal

from the drying oven.

The adsorbent consists of finely divided adsorbent mate-

rials, normally 5 to 40 mm in diameter, suitable for chroma-

tography. It can be applied directly to the glass plate or can

be bonded to the plate by means of plaster of Paris (calcium

sulfate hemihydrate [at a ratio of 5% to 15%]) or with starch

paste or other binders. The plaster of Paris will not yield as

hard a surface as will the starch, but it is not affected by

strongly oxidizing spray reagents. The adsorbent may con-

tain fluorescing material to aid in the visualization of spots

that absorb UV light.

A spreader, which, when moved over the glass plate, will

apply a uniform layer of adsorbent of desired thickness over

the entire surface of the plate.&2S (USP28)

Procedure—[NOTE—In this procedure, use purified water that is
obtained by distillation.] Clean the

&glass&2S (USP28)

plates scrupulously, as by immersion in chromic acid cleansing
mixture,

&using an appropriate cleaning solution (see Cleaning Glass

Apparatus h1051i),&2S (USP28)
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rinsing them with copious quantities of water until the water runs
off the plates without leaving any visible water or oily spots, then
dry. It is important that the plates be completely free from lint and
dust when the adsorbent is applied.
Arrange the plate or plates on the aligning tray, place a 5-6 20-

cm plate adjacent to the front edge of the first square plate and an-
other 5-6 20-cm plate adjacent to the rear edge of the last square,
and secure all of the plates so that they will not slip during the ap-
plication of the adsorbent. Position the spreader on the end plate
opposite the raised end of the aligning tray. Mix 1 part of adsorbent
with 2 parts of water (or in the ratio suggested by the supplier) by
shaking vigorously for 30 seconds in a glass-stoppered conical
flask, and transfer the slurry to the spreader. Usually 30 g of adsor-
bent and 60 mL of water are sufficient for five 20-6 20-cm plates.
Complete the application of adsorbents using plaster of Paris bin-
der within 2 minutes of the addition of the water, because thereafter
the mixture begins to harden. Draw the spreader smoothly over the
plates toward the raised end of the aligning tray, and remove the
spreader when it is on the end plate next to the raised end of the
aligning tray. (Wash away all traces of adsorbent from the spreader
immediately after use.) Allow the plates to remain undisturbed for
5 minutes, then transfer the square plates, layer side up, to the stor-
age rack, and dry at 1058 for 30 minutes. Preferably place the rack
at an angle in the drying oven to prevent the condensation of mois-
ture on the back sides of plates in the rack. When the plates are dry,
allow them to cool to room temperature, and inspect the uniformity
of the distribution and the texture of the adsorbent layer; trans-
mitted light will show uniformity of distribution, and reflected light
will show uniformity of texture. Store the satisfactory plates over
silica gel in a suitable chamber.
Place two filter-paper wicks, 18 cm in height and as wide as the

length of the developing chamber, into the chamber, add about 100
mL of the solvent (sufficient to have a depth of 5 to 10 mm at the
bottom of the chamber), seal the cover to the top of the chamber,
and allow the system to equilibrate; it is essential that the wicks
become completely wet. Alternatively, the chamber may be com-
pletely lined with filter paper. In either case, assure that the filter
paper dips into the solvent at the bottom of the chamber. Where
vapor saturation of the chamber by these methods is undesirable,
it is so indicated in the individual monograph.
Apply the test solution and the standard solution, as directed in

the individual monograph, at points about 1.5 cm apart and about 2
cm from the lower edge of the plate (the lower edge is the first part
over which the spreader moved in the application of the adsorbent
layer), and allow to dry. Avoid physical disturbance of the adsor-
bent during the spotting procedure (by the pipet or other applicator)
or when handling the plates. The template will aid in determining
the spot points and the 10- to 15-cm distance through which the
solvent front should pass.
Place a mark 10 to 15 cm above the spot point. Arrange the plate

on the supporting rack (test spots toward the bottom), and intro-
duce the rack into the developing chamber. Allow the solvent in
the chamber to reach the lower edge of the adsorbent, but do not
allow the spot points to be immersed. Put the cover in place, and
maintain the system until the solvent ascends to a point 10 to 15 cm
above the initial spots, this usually requires about 15 minutes to 1
hour. Remove the plate from the developing chamber, mark the
solvent front, air-dry the plates, and observe first under short-wave-
length UV light (254 nm) and then under long-wavelength UV
light (360 nm). Measure and record the distance of each spot from
the point of origin, and indicate for each spot the wavelength under
which it was observed. Determine the RF values for the principal
spots (see Glossary of Symbols). If further directed, spray the spots
with the reagent specified, observe, and compare the test chromat-
ogram with the standard chromatogram.

Continuous Development Thin-Layer
Chromatography

In contrast to conventional thin-layer chromatography, which is
carried out in a closed tank, the continuous development or contin-
uous flow technique allows the upper end of the plate to project
through a slot in the cover of the developing chamber. When the
developing solvent reaches the slot, continuous evaporation oc-
curs, producing a steady flow of solvent over the plate. In conven-
tional thin-layer chromatography, spot migration ceases when the
solvent reaches the top of the plate, after which the spots simply
enlarge by diffusion. In the continuous flow process, spot migra-
tion continues as long as the plate remains in the tank and the de-
veloping solvent is not exhausted.

Development may be continued for several hours after the sol-
vent reaches the top of the plate, to provide adequate migration of
the spots. Usually spots of a standard solution, a test solution, and a
mixture of equal amounts of test and standard solutions, are initial-
ly applied at a standard distance from the base of the plate. Identity
of the standard and test substances is confirmed by their migrating
equal distances from the origin and by the observation that the two
substances applied as a mixture show no tendency to separate.

A major advantage of continuous development thin-layer chro-
matography stems from the greater solvent selectivity for solvents
of low solvent strength. Solvent strength refers to the property of a
developing solvent that causes solutes to migrate, and it is strongly
influenced by the polarity of the solvent. Increasing the solvent
strength by adding a more polar solvent causes the RF value to in-
crease. Solvent selectivity refers to the ability of a solvent system
to produce different RF values for closely related substances. In
conventional thin-layer chromatography, a solvent system giving
an RF value in the range of 0.3 to 0.7, but with adequate selectivity
to permit separation of the substances being examined is usually
selected. It is much easier to find solvent systems producing ade-
quate migration than to find those affording adequate selectivity.

Solvent systems of lower strength generally exhibit higher selec-
tivity, but are difficult to employ in conventional thin-layer chro-
matography because they result in very little migration before the
solvent reaches the top of the plate. Migration may be increased,
however, by repeated drying and redevelopment of the plate or,
more conveniently, by providing means for evaporation of solvent
at the top of the plate, which results in continuous development.
Two techniques are used: continuous development and short-bed
continuous development thin-layer chromatography.

An RF value cannot be measured in continuous development
thin-layer chromatography. Substances may be compared either
by their migration distance over a fixed period of time or by com-
parison with the migration of a standard substance applied to the
plate.

CONTINUOUS DEVELOPMENT

Apparatus—Acceptable apparatus and materials for continuous
development thin-layer chromatography are the same as those de-
scribed under conventional Thin-Layer Chromatography, except as
follows.

A developing chamber is used that consists of a rectangular tank,
approximately 23 cm 6 23 cm 6 9 cm, equipped with a glass
solvent trough and a platform about 3.75 cm high to elevate the
solvent trough above the base of the tank. The chamber is fitted
with a cover having a 21- 6 6-cm slot in the front edge.

Procedure—Apply the standard solution, the test solution, and
a mixture of equal amounts of the standard solution and the test
solution to a line about 2 cm from the base of the plate. Place
the plate in the elevated empty solvent trough with the adsorbent
on the underside of the leaning plate. The adsorbent rests against a
piece of heavy (about 1 mm thick)2 filter paper measuring 20 cm6

2 Whatman No. 3MM filter paper or equivalent.
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3 cm, folded lengthwise and placed over the front edge of the tank.
Place the developing solvent in the trough; set the cover in place,
and seal all openings except where the adsorbent contacts the paper
wick. The plate extends about 1 cm beyond the top of the tank.
After the solvent reaches the top of the plate, allow development
to continue for an appropriate time. Then remove and dry the plate,
and detect the spots by suitable means.

SHORT-BED CONTINUOUS DEVELOPMENT

A major advantage of the short-bed technique derives from the
fact that solvent velocity is inversely related to bed length. Since
spot migration depends upon the total amount of solvent passing
over the plate, the short-bed permits useful migration to be ob-
tained in a reasonable time with solvent having very low solvent
strength. Lower diffusion in solvents of low solvent strength pro-
duces smaller and more dense spots, which enhances both detect-
ability and discernment of small differences in migration distance.

Apparatus—Acceptable apparatus and materials for short-bed
continuous development thin-layer chromatography are the same
as those described under conventional Thin-Layer Chromatogra-
phy, except as follows.
A shallow developing chamber3 approximately 22 cm 6 9 cm
6 3 cm, equipped with a cover plate and tight-fitting polytef wings
that enable the chamber to be sealed against the plate, is used. The

inside bottom of the chamber contains ridges that support the plate
and allow it to be inserted at different angles, thereby varying the
length of the plate contained within the tank.

Procedure—Apply the standard solution, the test solution, and
a mixture of equal parts of the standard solution and the test solu-
tion to a line about 2 cm from the base of the plate. Place the plate
in the developing chamber (adsorbent side up), and add the devel-
oping solvent to the chamber. No paper wick is employed. After
the solvent reaches the top of the plate, allow development to con-
tinue for an appropriate time. Then remove and dry the plate, and
detect the spots by suitable means.

&
&2S (USP28)

Change to read:

INTERPRETATION OF CHROMATOGRAMS

Figure 1 represents a typical chromatographic separation of two
substances, 1 and 2, where t1 and t2 are the respective retention
times; and h, h/2, and Wh/2 are the height, the half-height, and the
width at half-height, respectively, for peak 1. W1 and W2 are the
respective widths of peaks 1 and 2 at the baseline. Air peaks are
a feature of gas chromatograms and correspond to the solvent front
in liquid chromatography.

3 Suitable equipment is available from Regis Chemical Company, Morton
Grove, IL.
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Fig. 1. Chromatographic separation of two substances

Chromatographic retention times are characteristic of the com-
pounds they represent but are not unique. Coincidence of retention
times of a test and a reference substance can be used as a feature in
construction of an identity profile but is insufficient on its own to
establish identity. Absolute retention times of a given compound
vary from one chromatogram to the next. Comparisons are normal-
ly made in terms of relative retention, a, &r,&2S (USP28) which is cal-
culated by the equation:

where t2 and t1 are the retention times, measured from the point of
injection, of the test and reference substances, respectively, deter-
mined under identical experimental conditions on the same col-
umn, and ta is the retention time of a nonretained substance, such
as methane in the case of gas chromatography.

In this and the following expressions, the corresponding reten-
tion volumes or linear separations on the chromatogram, both of
which are directly proportional to retention time, may be substitut-
ed in the equations. Where the value of ta is small, RR

&r&1S (USP28)

may be estimated from the retention times measured from the point
of injection (t2/t1).

&RR.&1S (USP28)

&Due to the fact that most procedures do not need to iden-

tify an unretained peak, comparisons are normally made in

terms of relative retention times Rr:

where t2 and t1 are the retention times, measured from the

point of injection, of the test and the reference substances,

respectively, determined under indentical experimental con-

ditions on the same column.

Other procedures may identify the peak position using the

relative retention r:

where tM is the retention time of a non-retained marker,

which needs to be defined in the procedure.&2S (USP28)

The number of theoretical plates, N, is a measure of column ef-
ficiency. For Gaussian peaks, it is calculated by the equation:

where t is the retention time of the substance and W is the width of
the peak at its base, obtained by extrapolating the relatively straight
sides of the peak to the baseline. Wh/2 is the peak width at half-
height, obtained directly by electronic integrators.
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&

&2S (USP28)

The value of N depends upon the substance being chromato-
graphed as well as the operating conditions such as mobile phase
or carrier gas flow rates and temperature, the quality of the packing,
the uniformity of the packing within the column and, for capillary
columns, the thickness of the stationary phase film, and the internal
diameter and length of the column.
The separation of two components in a mixture, the resolution,

R, is determined by the equation:

in which t2 and t1 are the retention times of the two components,
and W2 and W1 are the corresponding widths at the bases of the
peaks obtained by extrapolating the relatively straight sides of
the peaks to the baseline.
Where electronic integrators are used, it may be convenient to

determine the resolution, R, by the equation:

and to determine the number of theoretical plates, N, by the equa-
tion:

&whereWh/2 is the peak width at half-height, obtained direct-

ly by electronic integrators.&2S (USP28)

However, in the event of dispute, only equations based on peak
width at baseline are to be used.
Peak areas and peak heights are usually proportional to the quan-

tity of compound eluting. These are commonly measured by elec-
tronic integrators but may be determined by more classical
approaches. Peak areas are generally used but may be less accurate
if peak interference occurs. For manual measurements, the chart
should be run faster than usual, or a comparator should be used
to measure the width at half-height and the width at the base of
the peak, to minimize error in these measurements. For accurate
quantitative work, the components to be measured should be separ-
ated from any interfering components. Peak tailing and fronting
and the measurement of peaks on solvent tails are to be avoided.
Chromatographic purity tests for drug raw materials are some-

times based on the determination of peaks due to impurities, ex-
pressed as a percentage of the area due to the drug peak. It is
preferable, however, to compare impurity peaks with those in the
chromatogram of a standard at a similar concentration. The stan-
dard may be the drug itself at a level corresponding to, for example,
0.5% impurity, or in the case of toxic or signal impurities, a stan-
dard of the impurity itself.

Change to read:

SYSTEM SUITABILITY

System suitability tests are an integral part of gas and liquid
chromatographic methods. They are used to verify that the

&detection sensitivity,&2S (USP28)

resolution, and reproducibility of the chromatographic system are
adequate for the analysis to be done. The tests are based on the
concept that the equipment, electronics, analytical operations,
and samples to be analyzed constitute an integral system that can
be evaluated as such.

&The detection sensitivity is a measure used to ensure the

suitability of a given chromatographic procedure for the

complete detection of the impurities in the Chromatograph-

ic purity or Related compounds tests by injecting a volume

of a quantitation limit solution equal to that of the Test so-

lution. Unless otherwise specified in the individual mono-

graph, the quantitation limit solution may be prepared by

dissolving the drug substance Reference Standard in the

same solvent as that used for the Test solution at a 0.05%

concentration level relative to the amount of drug substance

in the Test solution for drug substances, and a 0.1% level

relative to the amount of drug substance in the Test solution

for drug products. The signal-to-noise ratio for the drug sub-

stance peak obtained with the quantitation limit solution

should be not less than 10.&2S (USP28)

The resolution, R, [NOTE—All terms and symbols are defined in
the Glossary of Symbols] is a function of the column efficiency, N,
and is specified to ensure that closely eluting compounds are re-
solved from each other, to establish the general resolving power
of the system, and to ensure that internal standards are resolved
from the drug. Column efficiency may be specified also as a system
suitability requirement, especially if there is only one peak of in-
terest in the chromatogram; however, it is a less reliable means to
ensure resolution than direct measurement. Column efficiency is a
measure of peak sharpness, which is important for the detection of
trace components.
Replicate injections of a Standard preparation used in the assay

or other standard solution are compared to ascertain whether re-
quirements for precision are met. Unless otherwise specified in
the individual monograph, data from five replicate injections of
the analyte are used to calculate the relative standard deviation,
SR, if the requirement is 2.0% or less; data from six replicate injec-
tions are used if the relative standard deviation requirement is more
than 2.0%.
The tailing factor, T, a measure of peak symmetry, is unity for

perfectly symmetrical peaks and its value increases as tailing be-
comes more pronounced (see Fig. 2). In some cases, values less
than unity may be observed. As peak asymmetry increases, integra-
tion, and hence precision, becomes less reliable.
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Fig. 2. Asymmetrical chromatographic peak

These tests are performed by collecting data from replicate in-
jections of standard or other solutions as specified in the individual
monograph. The specification of definitive parameters in a mono-
graph does not preclude the use of other suitable operating condi-
tions (see Procedures under Tests and Assays in the General
Notices). Adjustments of operating conditions to meet system suit-
ability requirements may be necessary.

&If adjustments of operating conditions to meet system suit-

ability requirements are necessary, each of the following is

the maximum specification variation that can be considered,

unless otherwise directed in the monograph. Adjustments

are permitted only when Reference Standards suitable stan-

dards (including Reference Standards) are available for all

analytes compounds used in the suitability test and are used

to show that the adjustments have improved the quality of

the chromatography in meeting system suitability require-

ments. Adjustments to chromatographic systems performed

in order to comply with system suitability requirements are

not to be made to compensate for column failure or to cir-

cumvent replacing a deteriorated column. The changes de-

scribed below may require additional validation data unless

the user can verify the suitability of the method under the

new conditions. This verification consists of assessing the

analytical performance characteristics that can be affected

by the change (e.g., specificity, linearity, precision, accura-

cy) to ensure the adequacy of the method. Multiple adjust-

ments that may have a cumulative effect in the performance

of the system are to be avoided.

pH of Mobile Phase (HPLC)—The pH of the aqueous

buffer used in the preparation of the mobile phase can be

adjusted to within 0.2+0.2 units of the value or range spec-

ified.

Concentration of Salts in Buffer (HPLC)—The con-

centration of the salts used in the preparation of the aqueous

buffer used in the mobile phase can be adjusted to within

+10%, provided the permitted pH variation (see above)

is met.

Ratio of Components in Mobile Phase (HPLC)—The

amount of the minor The following adjustment limits apply

to minor components of the mobile phase (specified at 50%

or less). The amount(s) of these component(s) can be adjust-

ed by +30% relative. or +2% absolute (i.e., in relation to

the total mobile phase), whichever is larger. However, the

change in any component cannot exceed +10% absolute

(i.e., in relation to the total mobile phase), nor can the final

concentration of any component be reduced to zero. Adjust-

ment can be made to one minor component in a ternary mix-

ture. Examples of adjustments for binary and ternary

mixtures are given below.

Binary Mixtures—

SPECIFIED RATIO OF 50 : 50—Thirty percent of 50 is 15% abso-

lute, but this exceeds the maximum permitted change of

+10% absolute in either component. Therefore, the mobile

phase ratio may be adjusted only within the range of 40 : 60

to 60 : 40.

SPECIFIED RATIO OF 95 : 5—Thirty percent of 5 is 1.5% abso-

lute. However, because adjustments up to+2% absolute are

allowed, the ratio may be adjusted within the range of 93 : 7

to 97 : 3.

SPECIFIED RATIO OF 2 : 98—Thirty percent of 2 is 0.6% abso-

lute. In this case an absolute adjustment of +2% is not al-

lowed because it would reduce the amount of the first

component to zero. Therefore the maximum allowed adjust-

ment is within the range of 1.4 : 98.6 to 2.6 : 97.4.
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Ternary Mixtures—

SPECIFIEDRATIOOF 60 : 35 : 5—For the second component, 30%

of 35 is 10.5% absolute, which exceeds the maximum per-

mitted change of+10% absolute in any component. There-

fore the second component may be adjusted only within the

range of 25% to 45% absolute. For the third component,

30% of 5 is 1.5% absolute. Since +2% absolute is permit-

ted and provides more flexibility, the third component may

be adjusted within the range of 3% to 7% absolute. In all

cases, a sufficient quantity of the first component is used

to give a total of 100%. Therefore, mixture ranges of

50 : 45 : 5 to 70 : 25 : 5 or 58 : 35 : 7 to 62 : 35 : 3

58.5 : 35 : 6.5 to 61.5 : 35 : 3.5 would meet the requirement.

Detector Wavelength of UV-Visible Detector

(HPLC)—Deviations from the wavelengths specified in

the method are not permitted. The procedure specified by

the detector manufacturer, or another validated procedure,

is to be used to verify that error in the detector wavelength

is, at most, +3 nm.

Column Length (GC, HPLC): can be adjusted by as

much as 70%.+70%.

Column Inner Diameter (GC, HPLC): can be adjust-

ed by as much as+25% 50%.+25% for HPLC and+50%

for GC.

Film Thickness (Capillary GC): can be adjusted by as

much as –50% to 100%.

Particle Size (HPLC): can be reduced by as much as

50%.

Particle Size (GC): going from a larger to a smaller or a

smaller to a larger (if it is the same ‘‘Range Ratio’’, which is

the diameter of the largest particle divided by the diameter

of the smallest particle) particle size GC mesh support is ac-

ceptable, provided the chromatography meets the require-

ments of the system suitability.

Flow Rate (GC, HPLC): can be adjusted by as much

as +50%.

Injection Volume (GC, HPLC): can be reduced as far

as is consistent with accepted precision and detection limits.

It may be increased to as much as twice the volume speci-

fied, provided there are no adverse effects on factors such as

baseline, peak shapes, resolution, linearity, and retention

times.

Column Temperature (HPLC): can be adjusted by as

much as +208. +108. Column thermostating is recom-

mended to improve control and reproducibility of retention

time.

Column Oven Temperature (GC): can be adjusted by

as much as+2%, in terms of absolute temperature.+10%.

Oven Temperature Program (GC)—Adjustment of

temperatures is permitted as stated above. For the times

specified for the temperature to be maintained or for the

temperature to be changed from one value to another, an ad-

justment of up to +20% is permitted.

Gradient Elution (HPLC)—The configuration of the

equipment employed may significantly alter the resolution,

retention time, and relative retentions described in the meth-

od. Should this occur, it may be due to excess dwell time,

which is the volume between the point at which the two el-

uants meet and the top of the column.&2S (USP28)

Unless otherwise directed in the monograph, system suitability
parameters are determined from the analyte peak.
To ascertain the effectiveness of the final operating system, it

should be subjected to suitability testing. Replicate injections of
the standard preparation required to demonstrate adequate system
precision may be made before the injection of samples or may be
interspersed among sample injections. System suitability must be
demonstrated throughout the run by injection of an appropriate
control preparation at appropriate intervals.
The control preparation can be a standard preparation or a solu-

tion containing a known amount of analyte and any additional ma-
terials useful in the control of the analytical system, such as
excipients or impurities. Whenever there is a significant change
in equipment or in a critical reagent, suitability testing should be
performed before the injection of samples. No sample analysis is
acceptable unless the requirements of system suitability have been
met. Sample analyses obtained while the system fails
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&system suitability&2S (USP28)

requirements are unacceptable.

Change to read:

GLOSSARY OF SYMBOLS

To promote uniformity of interpretation, the following symbols
and definitions are employed where applicable in presenting for-
mulas in the individual monographs.

&Where a different symbol or definition is used in an indi-

vidual monograph, the monograph text takes precedence

(see General Notices).&2S (USP28)

[NOTE—Where the terms W and t both appear in the same equation
they must be expressed in the same units.]

a relative retention,

cR, cI, cU concentrations of Reference Standard, inter-
nal standard, and analyte in a particular solu-
tion.

CA concentration ratio of analyte and internal
standard in test solution or Assay preparation,

CS concentration ratio of Reference Standard and
internal standard in Standard solution,

&

&2S (USP28)

f distance from the peak maximum to the lead-
ing edge of the peak, the distance being mea-
sured at a point 5% of the peak height from
the baseline.

k’ capacity factor,

N number of theoretical plates in a chromato-
graphic column,

qR, qI, qU total quantities (weights) of Reference
Standard, internal standard, and analyte in
a particular solution.

QA quantity ratio of analyte and internal standard
in test solution or Assay preparation,

QS quantity ratio of Reference Standard and
internal standard in Standard solution,

&r relative retention,

ri peak response of an impurity obtained

from a chromatogram.

rI rIS peak response of the internal standard

obtained from a chromatogram.&2S (USP28)

rS peak response of the Reference Standard ob-
tained from a chromatogram.

rU peak response of the analyte obtained from a
chromatogram.

R resolution between two chromatographic
peaks,
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RF chromatographic retardation factor equal to
the ratio of the distance from the origin to
the center of a zone divided by the distance
from the origin to the solvent front.

RR relative retention

&

&2S (USP28)

RR

&Rr&2S (USP28)

relative retention time

&Rrel relative retardation

RS peak response ratio for a Standard preparation
containing Reference Standard and internal
standard,

RU peak response ratio for Assay preparation
containing the analyte and internal standard,

SR (%) relative standard deviation in percentage,

where Xi is an individual measurement in a set
of N measurements and X is the arithmetic
mean of the set.

T tailing factor,

t retention time measured from time of injec-
tion to time of elution of peak maximum.

ta retention time of nonretarded component, air
with thermal conductivity detection.

W width of peak measured by extrapolating the
relatively straight sides to the baseline.

Wh/2 width of peak at half height.
W0.05 width of peak at 5% height.

Change to read:

CHROMATOGRAPHIC REAGENTS

The following list of packings (L), phases (G), and supports (S)
is intended to be a convenient reference for the chromatographer.
[NOTE—Particle sizes given in this listing are those generally pro-
vided. Where other, usually finer, sizes are required, the individual
monograph specifies the desired particle size. Within any category
of packings or phases listed below, there may be a wide range of
columns available. Where it is necessary to define more specifical-
ly the chromatographic conditions, the individual monograph so
indicates.]

Packings

L1—Octadecyl silane chemically bonded to porous silica or ce-
ramic micro-particles, 3 to 10mm in diameter.
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L2—Octadecyl silane chemically bonded to silica gel of a con-
trolled surface porosity that has been bonded to a solid spherical
core, 30 to 50mm in diameter.
L3—Porous silica particles, 5 to 10 mm in diameter.
L4—Silica gel of controlled surface porosity bonded to a solid

spherical core, 30 to 50 mm in diameter.
L5—Alumina of controlled surface porosity bonded to a solid

spherical core, 30 to 50 mm in diameter.
L6—Strong cation-exchange packing–sulfonated fluorocarbon

polymer coated on a solid spherical core, 30 to 50mm in diameter.
L7—Octylsilane chemically bonded to totally porous silica par-

ticles, 3 to 10mm in diameter.
L8—An essentially monomolecular layer of aminopropylsilane

chemically bonded to totally porous silica gel support,

&3 to&1S (USP28)

10 mm in diameter.
L9—10-mm irregular or spherical, totally porous silica gel hav-

ing a chemically bonded, strongly acidic cation-exchange coating.
L10—Nitrile groups chemically bonded to porous silica parti-

cles, 3 to 10 mm in diameter.
L11—Phenyl groups chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L12—A strong anion-exchange packing made by chemically

bonding a quaternary amine to a solid silica spherical core, 30 to
50 mm in diameter.
L13—Trimethylsilane chemically bonded to porous silica parti-

cles, 3 to 10 mm in diameter.
L14—Silica gel 10 mm in diameter

&

&1S (USP28)

having a chemically bonded, strongly basic quaternary ammonium
anion-exchange coating,

&5 to 10 mm in diameter.&1S (USP28)

L15—Hexylsilane chemically bonded to totally porous silica
particles, 3 to 10 mm in diameter.
L16—Dimethylsilane chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L17—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the hydrogen
form, 7 to 11 mm in diameter.
L18—Amino and cyano groups chemically bonded to porous

silica particles, 3 to 10 mm in diameter.
L19—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the calcium
form, about 9mm in diameter.
L20—Dihydroxypropane groups chemically bonded to porous

silica particles, 5 to 10 mm in diameter.
L21—A rigid, spherical styrene-divinylbenzene copolymer, 5 to

10 mm in diameter.
L22—A cation-exchange resin made of porous polystyrene gel

with sulfonic acid groups, about 10 mm in size.
L23—An anion-exchange resin made of porous polymethacry-

late or polyacrylate gel with quaternary ammonium groups, about
10 mm in size.
L24—A semi-rigid hydrophilic gel consisting of vinyl polymers

with numerous hydroxyl groups on the matrix surface, 32 to 63 mm
in diameter.5

L25—Packing having the capacity to separate compounds with
a molecular weight range from 100–5000 (as determined by poly-
ethylene oxide), applied to neutral, anionic, and cationic water-sol-
uble polymers. A polymethacrylate resin base, cross-linked with
polyhydroxylated ether (surface contained some residual carboxyl
functional groups) was found suitable.
L26—Butyl silane chemically bonded to totally porous silica

particles, 5 to 10 mm in diameter.

L27—Porous silica particles, 30 to 50 mm in diameter.
L28—A multifunctional support, which consists of a high puri-

ty, 100 Å, spherical silica substrate that has been bonded with an-
ionic exchanger, amine functionality in addition to a conventional
reversed phase C8 functionality.

L29—Gamma alumina, reverse-phase, low carbon percentage
by weight, alumina-based polybutadiene spherical particles, 5mm
in diameter with a pore volume of 80 Å.

L30—Ethyl silane chemically bonded to totally porous silica
particles, 3 to 10 mm in diameter.

L31—A strong anion-exchange resin-quaternary amine bonded
on latex particles attached to a core of 8.5-mm macroporous parti-
cles having a pore size of 2000 Å and consisting of ethylvinylben-
zene cross-linked with 55% divinylbenzene.

L32—A chiral ligand-exchange packing–L-proline copper com-
plex covalently bonded to irregularly shaped silica particles, 5 to
10 mm in diameter.

L33—Packing having the capacity to separate dextrans by mo-
lecular size over a range of 4000 to 500,000 Da. It is spherical,
silica-based, and processed to provide pH stability.6

L34—Strong cation-exchange resin consisting of sulfonated
cross-linked styrene-divinylbenzene copolymer in the lead form,
about 9mm in diameter.

L35—A zirconium-stabilized spherical silica packing with a hy-
drophilic (diol-type) molecular monolayer bonded phase having a
pore size of 150 Å.

L36—A 3,5-dinitrobenzoyl derivative of L-phenylglycine cova-
lently bonded to 5-mm aminopropyl silica.

L37—Packing having the capacity to separate proteins by mo-
lecular size over a range of 2,000 to 40,000 Da. It is a polymetha-
crylate gel.

L38—A methacrylate-based size-exclusion packing for water-
soluble samples.

L39—A hydrophilic polyhydroxymethacrylate gel of totally po-
rous spherical resin.

L40—Cellulose tris-3,5-dimethylphenylcarbamate coated po-
rous silica particles, 5 to 20 mm in diameter.

L41—Immobilized a1-acid glycoprotein on spherical silica par-
ticles, 5 mm in diameter.

L42—Octylsilane and octadecylsilane groups chemically bond-
ed to porous silica particles, 5 mm in diameter.

L43—Pentafluorophenyl groups chemically bonded to silica
particles &by a propyl spacer,&1S (USP27) 5 to 10mm in diameter.

L44—A multifunctional support, which consists of a high puri-
ty, 60 Å, spherical silica substrate that has been bonded with a cat-
ionic exchanger, sulfonic acid functionality in addition to a
conventional reversed phase C8 functionality.

L45—Beta cyclodextrin bonded to porous silica particles, 5 to
10 mm in diameter.

L46—Polystyrene/divinylbenzene substrate agglomerated with
quaternary amine functionalized latex beads,

&about&1S (USP28)

10 mm in diameter.
L47—High-capacity anion-exchange microporous substrate,

fully functionalized with trimethlyamine groups, 8 mm in diame-
ter.7

L48—Sulfonated, cross-linked polystyrene with an outer layer
of submicron, porous, anion-exchange microbeads, 15 mm in diam-
eter.

5 Available as &YMC-Pack PVA-SIL manufactured by YMC Co., Ltd.
&and distributed by Waters Corp. (www.waters.com).&1S (USP28)

&1S (USP27)

6 Available as TSKgel G4000 SWXL from TosoHaas (www.tosohaas.-
com).
&Tosoh Biosep (www.tosohbiosep.com).&1S (USP28)

7 Available as CarboPac MA1 and distributed by Dionex Corporation.
&Corp. (www.dionex.com).&1S (USP28)
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L49—A reversed-phase packing made by coating a thin layer of
polybutadiene onto spherical porous zirconia particles, 3 to 10 mm
in diameter.8

L50—Multifunction resin with reversed-phase retention and
strong anion-exchange functionalities. The resin consists of ethyl-
vinylbenzene, 55% cross-linked with divinylbenzene copolymer, 3
to 15 mm in diameter, and a surface area not less than 350 m2 per g.
Substrate is coated with quaternary ammonium functionalized la-
tex particles consisting of styrene cross-linked with divinylben-
zene.9

L51—Amylose tris-3,5-dimethylphenylcarbamate-coated, po-
rous, spherical, silica particles, 5 to 10 mm in diameter.10

L52—A strong cation exchange resin made of porous silica with
sulfopropyl groups, 5 to 10 mm in diameter.11

L53—Weak cation-exchange resin consisting of ethylvinylben-
zene, 55% cross-linked with divinylbenzene copolymer, 3 to 15
mm diameter. Substrate is surface grafted with carboxylic acid
and/or phosphoric acid functionalized monomers. Capacity not
less than 500 mEq/column. 12

L54—A size exclusion medium made of covalent bonding of
dextran to highly cross-linked porous agarose beads, about 13
mm in diameter. 13

~

L55—A strong cation-exchange resin made of porous silica
coated with polybutadiene–maleic acid copolymer, about 5 mm
in diameter.14~USP27

~

L56—Propyl silane chemically bonded to totally porous silica
particles, 3 to 10 mm in diameter.15~USP27

&L57—A chiral-recognition protein, ovomucoid, chemically
bonded to silica particles, about 5 mm in diameter, with a pore size
of 120 Å.&2S (USP27)

&L58—Strong cation-exchange resin consisting of sulfonated
cross-linked styrene-divinylbenzene copolymer in the sodium
form, about 7 to 11 mm in diameter.16&2S (USP27)

~

L57 ## (Nevirapine, Supelcosil ABZ)—Spherical, po-

rous silica gel, 3 or 5 mm in diameter, the surface of which

has been covalently modified with palmitamidopropyl

groups and endcapped with acetamidopropyl groups to a li-

gand density of about 6 mmoles per m2.a~USP28

~

L58 ## (Albumin Human, Antithrombin III Human,

TSKgel G3000 SW)—Packing having the capacity to separ-

ate proteins by molecular weight over the range of 10 to

500 kDa. It is spherical (10 mm), silica-based, and processed

to provide hydrophilic characteristics and pH stabi-

lity.b~USP28

&L61 ## (Lycopene, Lycopene Preparation, YMC 30)—

C30 silane bonded phase on a fully porous spherical silica, 3

to 15 mm in diameter.&1S (USP28)

L## (Enoxaparin Sodium Injection, IonPac AG11)—[To

come.]

L## (Enoxaparin Sodium Injection, IonPac AS11)—[To

come.]

L## (Enoxaparin Sodium, Dowex 1X8)—[To come.]

L## (Enoxaparin Sodium, Dowex 50WX2)—[To

come.]

&L## (Dalteparin Sodium, anion-exchange Dowex

1X8)—[To come.]

L## (Dalteparin Sodium, cation-exchange Dowex

50WX2)—[To come.]&2S (USP28)

Phases

G1—Dimethylpolysiloxane oil.
G2—Dimethylpolysiloxane gum.
G3—50% Phenyl-50% methylpolysiloxane.
G4—Diethylene glycol succinate polyester.
G5—3-Cyanopropylpolysiloxane.
G6—Trifluoropropylmethylpolysiloxane.
G7—50% 3-Cyanopropyl-50% phenylmethylsilicone.
G8—80% Bis(3-cyanopropyl)-20% 3-cyanopropylphenylpoly-

siloxane (percentages refer to molar substitution).
G9—Methylvinylpolysiloxane.
G10—Polyamide formed by reacting a C36 dicarboxylic acid

with 1,3-di-4-piperidylpropane and piperidine in the respective
mole ratios of 1.00 : 0.90 : 0.20.
G11—Bis(2-ethylhexyl) sebacate polyester.
G12—Phenyldiethanolamine succinate polyester.
G13—Sorbitol.
G14—Polyethylene glycol (av. mol. wt. of 950 to 1050).
G15—Polyethylene glycol (av. mol. wt. of 3000 to 3700).
G16—Polyethylene glycol compound (av. mol. wt. about

15,000). A high molecular weight compound of polyethylene gly-
col with a diepoxide linker. Available commercially as Polyethy-
lene Glycol Compound 20M, or as Carbowax 20M, from suppliers
of chromatographic reagents.

8 Available as Zirchrom PBD, manufactured by ZirChrom Separations,
Inc., distributed by Alltech, www.Alltechweb.com.
9 Available as OmniPac PAX-500 and distributed by Dionex Corporation.
&Corp. (www.dionex.com).&1S (USP28)

10 Available as Chiralpak AD from Chiral Technologies, Inc., 730 Spring-
dale Drive, P.O. Box 564, Exton, PA 19341.
&(www.chiraltech.com).&1S (USP28)

11 Available as TSK IC SW Cation from TosoHaas.
&Tosoh Biosep (www.tosohbiosep.com).&1S (USP28)

12 Available as IonPac CS14 distributed by Dionex Corporation
&Corp.&1S (USP28)

(www.dionex.com).
13 Available as Superdex Peptide HR 10/30 from Amersham Pharmacia
Biotech (www.amershambiosciences.com).
14 Available as IC-Pak C M/D from Waters Corp. (www.waters.com).
15 Available as Zorbax SB-C3 from Agilent Technologies. (www.agilent.-
com/chem)
16 Available as Aminex HPX-87N from Bio-Rad Laboratories, (2000/01
catalog, #125-0143), Group Headquarters, Bio-Rad Laboratories, 2000 Al-
fred Nobel Dr., Hercules, California 94547 (www.discover.bio-rad.com).
a Available as Supelcosil ABZ from Supelco (www.sigma-aldrich.com/su-
pelco).

b Available as TSKgel G3000SW Column (analytical column) and TSKgel
Guard (guard column) from Tosoh Biosep (part numbers 05789 and 05371,
respectively). (www.tosohbiosep.com)
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G17—75% Phenyl-25% methylpolysiloxane.
G18—Polyalkylene glycol.
G19—25% Phenyl-25% cyanopropyl-50% methylsilicone.
G20—Polyethylene glycol (av. mol. wt. of 380 to 420).
G21—Neopentyl glycol succinate.
G22—Bis(2-ethylhexyl) phthalate.
G23—Polyethylene glycol adipate.
G24—Diisodecyl phthalate.
G25—Polyethylene glycol compound TPA. A high molecular

weight compound of a polyethylene glycol and a diepoxide that
is esterified with terephthalic acid. Available commercially as Car-
bowax 20M-TPA from suppliers of chromatographic reagents.
G26—25% 2-Cyanoethyl-75% methylpolysiloxane.
G27—5% Phenyl-95% methylpolysiloxane.
G28—25% Phenyl-75% methylpolysiloxane.
G29—3,3’-Thiodipropionitrile.
G30—Tetraethylene glycol dimethyl ether.
G31—Nonylphenoxypoly(ethyleneoxy)ethanol (av. ethyl-

eneoxy chain length is 30); Nonoxynol 30.
G32—20% Phenylmethyl-80% dimethylpolysiloxane.
G33—20% Carborane-80% methylsilicone.
G34—Diethylene glycol succinate polyester stabilized with

phosphoric acid.
G35—A high molecular weight compound of a polyethylene

glycol and a diepoxide that is esterified with nitroterephthalic acid.
G36—1% Vinyl-5% phenylmethylpolysiloxane.
G37—Polyimide.
G38—Phase G1 containing a small percentage of a tailing inhi-

bitor.17

G39—Polyethylene glycol (av. mol. wt. about 1500).
G40—Ethylene glycol adipate.
G41—Phenylmethyldimethylsilicone (10% phenyl-substituted).
G42—35% phenyl-65% dimethylpolysiloxane (percentages re-

fer to molar substitution).
G43—6% cyanopropylphenyl-94% dimethylpolysiloxane (per-

centages refer to molar substitution).
G44—2% low molecular weight petrolatum hydrocarbon grease

and 1% solution of potassium hydroxide.
G45—Divinylbenzene-ethylene glycol-dimethylacrylate.
G46—14% Cyanopropylphenyl-86% methylpolysiloxane.
G47—Polyethylene glycol (av. mol. wt. of about 8000).
G48—Highly polar, partially cross-linked cyanopolysiloxane.
G49—Proprietary derivatized phenyl groups on a polysiloxane

backbone.18

&G50 ## (Docosahexaenoic Acid)—Polyethylene glycol,

cross-linked (av. mol. wt. of more than 20,000).c&1S (USP28)

Supports

NOTE—Unless otherwise specified, mesh sizes of 80 to 100 or,
alternatively, 100 to 120 are intended.
S1A—Siliceous earth for gas chromatography has been flux-cal-

cined by mixing diatomite with Na2CO3 flux and calcining above
9008. The siliceous earth is acid-washed, then water-washed until

neutral, but not base-washed. The siliceous earth may be silanized
by treating with an agent such as dimethyldichlorosilane19 to mask
surface silanol groups.

S1AB—The siliceous earth as described above is both acid- and
base-washed.19

S1C—A support prepared from crushed firebrick and calcined
or burned with a clay binder above 9008 with subsequent acid-
wash. It may be silanized.

S1NS—The siliceous earth is untreated.
S2—Styrene-divinylbenzene copolymer having a nominal sur-

face area of less than 50 m2 per g and an average pore diameter
of 0.3 to 0.4mm.

S3—Copolymer of ethylvinylbenzene and divinylbenzene hav-
ing a nominal surface area of 500 to 600 m2 per g and an average
pore diameter of 0.0075 mm.

S4—Styrene-divinylbenzene copolymer with aromatic –O and –
N groups, having a nominal surface area of 400 to 600 m2 per g and
an average pore diameter of 0.0076mm.

S5—40- to 60-mesh, high-molecular weight tetrafluorethylene
polymer.

S6—Styrene-divinylbenzene copolymer having a nominal sur-
face area of 250 to 350 m2 per g and an average pore diameter
of 0.0091mm.

S7—Graphitized carbon having a nominal surface area of 12 m2

per g.
S8—Copolymer of 4-vinyl-pyridine and styrene-divinylben-

zene.
S9—A porous polymer based on 2,6-diphenyl-p-phenylene ox-

ide.
S10—A highly polar cross-linked copolymer of acrylonitrite

and divinylbenzene.
S11—Graphitized carbon having a nominal surface area of 100

m2 per g modified with small amounts of petrolatum and polyeth-
ylene glycol compound.20

S12—Graphitized carbon having a nominal surface area of 100
m2 per g.

GENERAL CHAPTERS

General Information

BRIEFING

h1072i Disinfectants and Antiseptics, page 726 of PF 29(3)
[May–June 2003]. On the basis of comments received, it is pro-
posed to clarify this general information chapter and to eliminate
Table 3: Biocidal Activity, Organic Inactivation, Residual Activity,
and Application of Some Common Disinfectants.

(AMB: D. Porter) RTS—41771-1

17 A suitable grade is available commercially as ‘‘SP2100/0.1% Carbowax
1500’’ from Supelco, Inc., Supelco Park, Bellefonte, PA 16823.
&(www.sigma-aldrich.com/supelco).&1S (USP28)

18 A suitable grade is available commercially as ‘‘Optima Delta 3’’ from
Machery-Nagel, Inc., 215 River Vale Road, River Vale, NJ 07675.
c A suitable grade is available commercially as Famewax from Restek.
&(www.restekcorp.com).&1S (USP28)

19 Unless otherwise specified in the individual monograph, silanized sup-
port is intended. 20 Commercially available as SP1500 on Carbopack B from Supelco.
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Add the following:

&h1072i DISINFECTANTS AND
ANTISEPTICS

INTRODUCTION

A sound cleaning and sanitization program is needed to

prevent the microbial contamination of Pharmacopeial arti-

cles in controlled environments used for manufacture. for

controlled environments used in the manufacture of phar-

macopeial articles to prevent the microbial contamination

of these articles. Sterile drug products may be contaminated

via their pharmaceutical ingredients, process water, packag-

ing components, manufacturing environment, processing

equipment, and manufacturing operators. Current Good

Manufacturing Practices (cGMPs) emphasize the size, de-

sign, construction, and location of buildings and construc-

tion materials, and the appropriate material flow to

facilitate cleaning, maintenance, and proper operations for

the manufacture of drug products. When disinfectants are

used in a manufacturing environment, care must should be

taken to prevent the drug product from becoming contami-

nated with chemical disinfectants as a result of the inherent

toxicity of the disinfectants. The requirements for aseptic

processing include readily cleanable floors, walls, and ceil-

ings that have smooth and nonporous surfaces; particulate,

temperature, and humidity controls; and cleaning and disin-

fecting procedures to produce and maintain aseptic condi-

tions. The cleaning and sanitization program must should

achieve specified cleanliness standards, control microbial

contamination of products, and be designed to prevent the

chemical contamination of pharmaceutical ingredients,

product-contact surfaces and/or equipment, packaging ma-

terials, and ultimately the drug products. These principles

also apply to nonsterile dosage forms where the microbial

contamination is controlled by the selection of appropriate

pharmaceutical ingredients, utilities, manufacturing envi-

ronments, sound equipment cleaning procedures, products

especially formulated to control water activity, inclusion

of suitable preservatives, and product packaging design.

In addition to disinfectants, antiseptics are used to decon-

taminate human skin and exposed tissue and may be used by

personnel prior to entering the manufacturing area. Chemi-

cal sterilants may be used to decontaminate surfaces in man-

ufacturing and sterility testing areas. Furthermore, sterilants

may be used for the sterilization of Pharmacopeial articles,

and UV irradiation may be used as a surface sanitizer.

This general information chapter will discuss the selection

of suitable chemical disinfectants and antiseptics; the dem-

onstration of their bactericidal, fungicidal, and sporicidal ef-

ficacy; the application of disinfectants in the sterile

pharmaceutical manufacturing area; and regulation and

safety considerations. Biofilm formation and its relationship

to disinfectants are outside the scope of this chapter. Addi-

tional information not covered in the chapter may be ob-

tained from standard texts on disinfectants and antiseptics.1

DEFINITIONS

Antiseptic—An agent that inhibits or destroys microor-

ganisms on living tissue including skin, oral cavities, and

open wounds.

1 Ascenzi, J.M., Ed. Handbook of Disinfectants and Anti-
septics, 5th ed.; Marcel Dekker: New York, 1995; Block,
S.S., Ed. Disinfection, Sterilization, and Preservation, 5th

ed.; Lippincott Williams & Wilkins Publishers: Philadel-
phia, 2000. Russell, A.D.; Hugo, W.B.; Ayliffe, G.A.J.,
Eds. Principles and Practices of Disinfection, Preservation
and Sterilization, 3rd ed.; Blackwell Science Inc.: London,
1999.
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Chemical Disinfectant—A chemical agent used on inan-

imate surfaces and objects to destroy infectious fungi, virus-

es, and bacteria, but not necessarily their spores. Sporicidal

and antiviral agents are may be considered a special classes

class of disinfectants. Disinfectants are often categorized as

high-level, intermediate-level and low-level by medically

oriented groups based upon their efficacy against various

microorganisms.

Cleaning Agent—An agent for the removal from facility

and equipment surfaces of product residues that may inacti-

vate sanitizing agents or harbor microorganisms.

Decontamination—The removal of microorganisms by

disinfection or sterilization.

Disinfectant—A chemical or physical agent that destroys

or removes vegetative forms of harmful microorganisms

when applied to a surface.

Sanitizing Agent—An agent for reducing, on inanimate

surfaces, the number of all forms of microbial life including

fungi, viruses, and all forms of bacteria and their spores.

Sporicidal Agent—An agent that destroys bacterial and

fungal spores when used in sufficient concentration for a

specified contact time. It is expected to kill all other vegeta-

tive microorganisms.

Sterilant—An agent that destroys all forms of microbial

life including fungi, viruses, and all forms of bacteria and

their spores. Sterilants are liquid or vapor-phase agents.

Microorganisms differ greatly in their resistance to disin-

fection agents. The order of resistance of clinically signifi-

cant microorganisms to chemical disinfectants from most to

least resistant is listed in Table 1.

Table 1. The Resistance of Some Clinically Important Micro-
organisms to Chemical Disinfectants (Listed in Order of

Decreasing Resistance)

Type of

Microorganisms Examples

Bacterial spores Bacillus subtilis and Clostridium

sporogenes

Mycobacteria Mycobacteria Mycobacterium

tuberculosis

Nonlipid-coated

viruses

Poliovirus and rhinovirus

Fungi Fungal spores

and vegetative

molds and yeast

Trichophyton, Cryptococcus, and

Candida spp.

Vegetative bacteria Pseudomonas aeruginosa,

Staphylococcus aureus, and

Salmonella spp.

Lipid-coated viruses Herpes simplex virus, hepatitis B

virus, and human immunodefi-

ciency virus

CLASSIFICATION OF DISINFECTANTS

Chemical disinfectants are classified by their chemical

type. This includes aldehydes, alcohols, halogens, perox-

ides, quaternary ammonium compounds, and phenolic com-

pounds (see Table 2).

Table 2. General Classification of Antiseptics, Disinfectants,
and Sporicidal Agents

Chemical

Type Entity Classification Example

Aldehydes Sporicidal agent 2% Glutaldehyde

Alcohols General purpose

disinfectant,

antiseptic,

antiviral agent

70% Isopropyl

alcohol, 70%

alcohol
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Table 2. General Classification of Antiseptics, Disinfectants, and
Sporicidal Agents (Continued)

Chemical

Type Entity Classification Example

Chlorine and

sodium

hypochlorite

Sporicidal agent 0.5% Sodium

hypochlorite

Phenolics General purpose

disinfectant

500 mg per g

Chlorocresol,

500 mg per g

chloroxylenol

Ozone Sporicidal agent 8% Gas by weight

Hydrogen

peroxide

Vapor phase

sterilant, liquid

sporicidal

agent, antiseptic

4 mg per g H2O2

vapor, 10%–25%

solution, 3%

solution

Substituted

diguanides

Antiseptic agent 0.5% Chlorhexi-

dine gluconate

Peracetic acid Liquid sterilant,

vapor phase

sterilant

0.2% peracetic

acid, 1 mg per g

peracetic acid

Ethylene oxide Vapor-phase

sterilant

600 mg per g

ethylene oxide

Table 2. General Classification of Antiseptics, Disinfectants, and
Sporicidal Agents (Continued)

Chemical

Type Entity Classification Example

Quaternary

ammonium

compounds

General purpose

disinfectant,

antiseptic

200 mg per g

benzalkonium

chloride

b-Propiolac-

tone

Sporicidal agent 100 mg per g

b-propiolactone

The effectiveness of a disinfectant depends on its intrinsic

biocidal activity, the concentration of the disinfectant, the

contact time, the nature of the surface disinfected, the hard-

ness of water used to dilute the disinfectant, the amount of

organic materials present on the surface, and the type and

the number of microorganisms present. Under the Federal

Insecticide, Fungicide, and Rodenticide Act (FIFRA), the

Environmental Protection Agency (EPA) registers chemical

disinfectants marketed in the United States and requires

manufacturers to supply product information on the use di-

lution, type of microorganisms killed, and the necessary

contact time (see Table 3). Certain liquid chemical sterilizers

intended for use on critical or semicritical medical devices

are defined and regulated by the U.S. Food and Drug Ad-

ministration (FDA).

Table 3. Biocidal Activity, Organic Inactivation, Residual Activity, and Applications of Some Common Disinfectants

Chemical

Class Entity

Bacterici-

dal

Fungicidal Sporicidal Inactivated

by

Organics

Residual

Activity

Application

Alcohols yes yes no no no antiseptic, removing disinfec-

tant residues

Aldehydes yes yes yes no yes disinfecting instruments

Chlorines (hypochlo-

rites)

yes yes yes yes no disinfecting surfaces

Pharmacopeial Forum
Vol. 30(6) [Nov.–Dec. 2004] IN-PROCESS REVISION 2111

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



Table 3. Biocidal Activity, Organic Inactivation, Residual Activity, and Applications of Some Common Disinfectants (Continued)

Chemical

Class Entity

Bacterici-

dal

Fungicidal Sporicidal Inactivated

by

Organics

Residual

Activity

Application

Hydrogen peroxide yes yes yes yes no antiseptic, vapor-phase sterilant

Phenolics yes yes no weakly yes disinfecting surfaces

Peracetic acid yes yes yes no yes vapor-phase sterilant

Quaternary ammoni-

um compounds

yes weak no yes yes antiseptic, disinfecting surfaces

Substituted digua-

nides (chlorhexi-

dine)

yes yes no no yes antiseptic; disinfecting instru-

ments

Iodophors (provi-

done-iodine)

yes yes no no yes antiseptic

Ethylene dioxide

oxide

yes yes yes no no vapor-phase sterilant

SELECTION OFAN ANTISEPTIC FOR HAND AND

SURGICAL SITE DISINFECTION

Hands and surgical sites are disinfected in a hospital set-

ting to reduce the resident flora and to remove transient flora

(e.g., Streptococcus pyogenes) and methicillin-resistant S.

aureus and P. aeruginosa that have been implicated in hos-

pital-associated infection. Use of antiseptics to disinfect

hands has been shown to be more effective than soap and

water in reducing the counts of bacteria on the skin; repeated

antiseptic use further reduces these counts. These principles

may be applied to clean-room operators in the pharmaceu-

tical industry.

Common antiseptics include 4% chlorhexidine, 10% pro-

vidine povidone–iodine, 3% hexachlorophene, 70% isopro-

pyl alcohol, and 0.5% chlorhexidine in 95% ethanol

alcohol.

SELECTION OF A DISINFECTANT FOR USE IN A

PHARMACEUTICAL MANUFACTURING

ENVIRONMENT

When selecting a disinfectant for use in a pharmaceutical

manufacturing area, the following points must should be

considered: the number and types of microorganisms to be

controlled; the spectrum of activity of commercially availa-

ble disinfectants; the reputation of the disinfectant supplier;

the claims as a sterilant; the disinfectant or sanitizer sup-

ported by the EPA registrations; the concentration, applica-

tion method, and contact time of the disinfectant; the nature

of the surface material being disinfected and its compatibil-

ity with the disinfectant; the amount of organic compounds

on the surface that may inactivate a disinfectant; the possible

need to maintain a residual bactericidal activity of the disin-
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fectant on the surface; the corrosiveness of the disinfectant

to equipment with repeated application; the safety consider-

ations for operators applying the disinfectant; the compati-

bility of the disinfectant with cleaning agents and other

disinfectants; the planned disinfectant rotation; and the steps

that need to be taken to avoid the contamination of pharma-

ceutical products by a disinfectant.2

THEORETICAL DISCUSSION OF DISINFECTANT

ACTIVITY

Plots of the log of the number of microorganisms per mL

surviving in a disinfectant solution indicate that first-order

kinetics can be applied as a reasonable gross approximation

to the reduction in microbial count with respect to time. In

practice, the plots show a more sigmoid curve with a slower

initial reduction in numbers followed by an increasing rate

with respect to time.

The rate constant, K, for the disinfection process can be

calculated by the formula:

(1 / t)(log No /N),

in which t is the time, in minutes, for the microbial count to

be reduced from No to N; No is the initial number of organ-

isms, in cfu per mL; and N is the final number, in cfu per

mL, of organisms.

As with a first-order chemical reaction, the same concen-

tration of disinfectant reduces the number of organisms

more rapidly at elevated temperatures. This can be ex-

pressed as a temperature, T, coefficient per 108 rise in tem-

perature, Q10, calculated by the formula:

Time to decontamination at T8/

Time to decontamination at T,

in which T is T8 – 10.

Further evidence that a first-order reaction is an inade-

quate description of disinfection is that the Q10 values for

chemical and enzyme reactions are 2 to 3, while the com-

mon disinfectants phenol and ethanol alcohol have a Q10

of 4 and 45, respectively.

Critical to the successful employment of disinfectants is

an understanding of the effect of disinfectant concentration

on microbial reduction. A plot of the log of the time to re-

duce the microbial population in a standard inoculum to ze-

ro against the log of the disinfectant concentration is a

straight line with the slope of the line termed the concentra-

tion exponent, n. The relationship can be expressed as fol-

lows:

n = (log of the kill time at concentration C2) – (log of the kill

time at concentration C1) / (log C1 – log C2),

in which C1 and C2, are the higher and lower disinfectant

concentrations, respectively.

The wide differences in concentration exponents, n, have

practical consequences in picking the use dilution of differ-

ent disinfectants and in using dilution to neutralize a disin-

fectant in disinfectant-effectiveness testing and routine

microbial monitoring of the manufacturing environment.

For example, mercuric chloride has a concentration expo-

nent of 1, so a 3-fold dilution will reduce the disinfectant

activity by 31 (or by one-third), while phenol with a concen-

tration exponent of 6 will have a 36 (or a 729-fold) reduction

in disinfectant activity. Disinfectants with a larger concen-
2 Denny, V.F.; Marsik, F.J. Current Practices in the Use of
Disinfectants within the Pharmaceutical Industry. PDA J. of
Pharmaceutical Sci. and Tech., 1997, 51, (6), 227–228.
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tration exponent or dilution coefficient rapidly lose activity

when diluted. The concentration exponents for some disin-

fectants are listed in Table 3.

Table 3. Concentration Exponents of Common Antiseptics,
Disinfectants, and Sterilants

Disinfectant Concentration Exponents

Hydrogen peroxide 0.5

Sodium hypochlorite 0.5

Mercuric chloride 1

Chlorhexidine 2

Formaldehyde 1

Ethanol Alcohol 9

Phenol 6

Quaternary ammonium

compounds

0.8 to 2.5

Aliphatic alcohols 6.0 to 12.7

Phenolic compounds 4 to 9.9

Another important consideration may be the pH of the

disinfectant. Many disinfectants are more active in the ion-

ized form, while others are more active in the nonionized

form. The degree of ionization will depend on the pKa of

the agent and the pH of the disinfection environment. For

example, phenol, with a pKa of 10, will be more effective

at a pH below 7 where it is nonionized, while acetic acid will

be more effective at a pH below 4 where it is ionized.

MECHANISM OF DISINFECTANT ACTIVITY

Table 4 lists the sites and modes of action of some repre-

sentative disinfectants.

Table 4. Mechanism of Disinfectant Activity Against
Microbial Cells

Target Disinfectant

Cell wall Formaldehyde, hypochlo-

rite, and mercurials

Cytoplasmic membrane,

action on membrane

potential

Anilides and

hexachlorophene

Membrane enzymes,

action on electron-

transport chain

Hexachlorophene

Action on ATP Chlorhexidine and ethylene

oxide

Action on enzymes with

–SH groups

Ethylene oxide, glutaralde-

hyde, hydrogen

peroxide, hypochlorite,

iodine, and mercurials

Action on general

membrane permeability

Alcohols, chlorhexidine,

and quaternary ammo-

nium compounds

Cell contents, general

coagulation

Chlorhexidine, aldehydes,

hexachlorophene, and

quaternary ammonium

compounds

Ribosomes Hydrogen peroxide and

mercurials

Nucleic acids Hypochlorites

Thiol groups Ethylene oxide,

glutaraldehyde, hydrogen

peroxide, hypochlorite,

mercurials

Amino groups Ethylene oxide, glutaralde-

hyde and hypochlorite

General oxidation Ethylene oxide, glutaralde-

hyde, and hypochlorite
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MICROBIAL RESISTANCE TO DISINFECTANTS

The development of microbial resistance to antibiotics is a

well-described phenomenon. The development of microbial

resistance to disinfectants is less likely, as disinfectants are

more powerful biocidal agents than antibiotics and are ap-

plied in high concentrations against low populations of mi-

croorganisms usually not growing actively, so the selective

pressure for the development of resistance is less profound.

However, the most frequently isolated microorganisms from

an environmental monitoring program may be periodically

subjected to use dilution testing with the agents used in the

disinfection program to confirm their susceptibility.

DISINFECTANT CHALLENGE TESTING

Under FIFRA, the EPA requires companies that register

public health antimicrobial pesticide products including dis-

infectants, sanitization agents, sporicidal agents, and steri-

lants to ensure the safety and effectiveness of their

products before they are sold or distributed. Companies re-

gistering these products must address the chemical compo-

sition of their product, include toxicology data to document

that their product is safe if used as directed on the label, in-

clude efficacy data to document their claims of effectiveness

against specific organisms and to support the directions for

use provided in the labeling, and provide labeling that re-

flects the required elements for safe and effective use. While

these directions provide valuable information, they may not

be helpful in terms of the products’ use as disinfectants in a

manufacturing environment.

In the United States, the official disinfectant testing meth-

ods are published by AOAC International3 and include the

Phenol-Coefficient Test, Use-Dilution Method Test, Hand

Surface Carrier Method and Sporicidal Carrier Test. A sci-

entific study submitted for EPA review in support of disin-

fectant registration must be conducted at a laboratory

facility that follows the Good Laboratory Practices (GLP)

regulations (21 CFR 58). To demonstrate the efficacy of a

disinfectant within a pharmaceutical manufacturing envi-

ronment, it may be deemed necessary to conduct the follow-

ing tests: (1) use-dilution tests (screening disinfectants for

their efficacy at various concentrations and contact times a-

gainst a wide range of standard test organisms and environ-

mental isolates); (2) surface challenge tests (using standard

test microorganisms and microorganisms that are typical en-

vironmental isolates, applying disinfectants to surfaces at

the selected use concentration with a specified contact time,

and determining the log reduction of the challenge microor-

ganisms); and (3) a statistical comparison of the frequency

of isolation and numbers of microorganisms isolated prior to

and after the implementation of a new disinfectant. This is

considered necessary because critical process steps like dis-

infection of aseptic processing areas, as required by GMP

regulations, need to be validated, and the EPA registration

requirements do not address how disinfectants are used in

the pharmaceutical, biotechnology, and medical device in-

dustries. For the surface challenge tests, the test organisms

are enumerated using swabs, surface rinse, or contact plate

methods. Neutralizers that inactivate the disinfectants must

should be included in either the diluent or microbiological

media used for microbial enumeration or both (see Table 5).

3 Cuniff, P.A., Ed. Official Methods of Analysis of AOAC
International, 15th ed.,; Association of Official Analytical
Chemists: Arlington, VA, 1990 AOAC International Offi-
cial Methods of Analysis, 15, 16, and 17th editions. Arling-
ton, VA.
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Additional information on disinfectant neutralization may

be found in Validation of Microbial Recovery from Pharma-

copeial Articles h1227i.

Table 5. Neutralizing Agents for Common Disinfectants

Disinfectant Neutralizing Agent

Alcohols Dilution or polysorbate 80

Glutaraldehyde Glycine and sodium

bisulfite

Sodium hypochlorite Sodium thiosulfate

Chlorhexidine Polysorbate 80 and lecithin

Mercuric chloride and

other mercurials

Thioglycolic acid

Quaternary ammonium

compounds

Polysorbate 80 and lecithin

Phenolic compounds Dilution or polysorbate 80

and lecithin

Universal neutralizer broths may be formulated to contain

a range of neutralizing agents. For example, Day Dey/Eng-

ley (D/E) broth contains 0.5% polysorbate 80, 0.7% leci-

thin, 0.1% sodium thioglycolate, 0.6% sodium thiosulfate,

0.25% sodium bisulfite, 0.5% tryptone, 0.25% yeast extract,

and 1.0% dextrose; letheen broth contains 0.5% polysorbate

80, 0.07% lecithin, 1.0% peptamin, 0.5% beef extract, and

0.5% sodium chloride; and Tryptone–Azolectin–Tween

(TAT) broth base + tween 20 contains 4.0% (v/v) polysor-

bate 20, 0.5% lecithin, and 2.0% tryptone.

In practice, sufficient organisms need to be inoculated on

a 2-inch6 2-inch square of the surface being decontaminat-

ed, i.e., a coupon, to demonstrate at least a 2 (for bacterial

spores) to 3 (for vegetative bacteria) log reduction during a

predetermined contact time (i.e., 10 minutes over and above

the recovery observed with a control upon disinfectant ap-

plication). The efficacy of the neutralizers and their ability to

recover inoculated microorganisms from the material must

should be demonstrated during the use-dilution or surface-

challenge studies. Points to remember are that disinfectants

are less effective against the higher numbers of microorga-

nisms used in laboratory challenge tests than they are a-

gainst the numbers that are found in clean rooms (see

Microbiological Evaluation of Clean Rooms and Other

Controlled Environments h1116i); that inocula from the

log growth phase that are typically employed in laboratory

tests are more resistant, with the exception of spores formed

during the static phase, than those from a static or dying cul-

ture or stressed organisms in the environment; and that mi-

croorganisms may be physically removed during actual

disinfectant application in the manufacturing area.

Typical Although not all inclusive, typical challenge or-

ganisms that may be employed are listed in Table 6.

Table 6. Typical Challenge Organisms

AOAC Challenge

Organisms

Typical Environmental

Isolates

Bactericide: Escherichia coli,

ATCC 11229;

S. aureus, ATCC 6538;

P. aeruginosa, ATCC

15442

Bactericide:Micrococcus

luteus, S. epidermdis,

Coynebacterium

jeikeium, P. vesiclaris

Fungicide: C. albicans,

ATCC 10231 or 2091;

Penicillium chrysogenum,

ATCC 11709; Aspergillus

niger, ATCC 16404

Fungicide: P. chryso-

genum, A. niger

Sporicide: B. subtilis,

ATCC 19659

Sporicide: B. sphaericus,

B. thurengensis B.

thuringiensis
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Because a wide range of different materials of construc-

tion are used in clean rooms and other controlled areas, each

material needs to be evaluated separately to validate the ef-

ficacy of a given disinfectant. Table 7 contains a list of com-

mon materials used in clean room construction.

Table 7. Typical Surfaces to be Decontaminated by Disinfec-
tants in a Pharmaceutical Manufacturing Area

Material Application

Stainless steel 305 304L

and 316L grades

Work surfaces, filling

equipment, tanks, etc.

Glass Windows and vessels

Plastic, vinyl Curtains

Plastic, polycarbonate Insulation coating

Lexan1 (plexiglass) Shields

Epoxyl coated gypsum Walls and ceilings

Fiberglass reinforced

plastic

Wall paneling

Tyvek1 Equipment wraps

Terrazzo tiles Floors

DISINFECTANTS IN A CLEANING AND

SANITIZATION PROGRAM

The selection of suitable disinfectants and the verification

of their effectiveness in surface challenge testing is critical

in the development of a cleaning and sanitization program.

Issues associated with the successful implementation of

such a program are the development of written procedures,

staff training, selection of the decisions on disinfectant rota-

tion, institution of application methods and contact times,

environmental monitoring to demonstrate efficacy, and per-

sonnel safety.

The cGMP 21 CFR 211.67, Equipment Cleaning and

Maintenance, details the requirements for written proce-

dures for cleaning, maintenance, and sanitization of pharma-

ceutical manufacturing equipment. These procedures must

should address the assignment of responsibility, establish-

ment of schedules, details of cleaning operations, protection

of clean equipment prior to use, inspection for cleanliness

immediately prior to use, and maintenance of cleaning and

sanitization records.

Involved staff require training in microbiology, industry

practices for cleaning and sanitization, safe handling of con-

centrated disinfectants, the preparation and disposal of dis-

infectants, and the appropriate application methods. It must

be emphasized that the preparation of the correct dilutions is

critical since many disinfectant failures are attributable to

use of excessively diluted disinfectant solutions. Typically,

disinfectants used in aseptic filling areas are diluted with

Water for Injection and are prepared aseptically. Since it is

theoretically possible for the selective pressure of the con-

tinuous use of a single disinfectant to result in the presence

of disinfectant-resistant microorganisms in a manufacturing

area, regulatory agencies advocate the rotation of disinfec-

tants. Common practices include the daily use of a phenolic

compound and weekly use of a sporicidal agent or the rota-

tion of daily use of phenolic and quaternary ammonium

compounds and weekly use of a sporicidal agent. Other op-

tions may also be supported. Disinfectants applied on poten-

tial product contact surfaces are typically removed with

70% alcohol wipes. The use of a sporicidal agent is fre-

quently limited to weekly application, since they are com-

monly oxidizing agents and may corrode stainless steel

equipment and degrade other materials used in facility con-

struction. Facilities must be periodically cleaned to remove

any disinfectant residues.

Staff involved in disinfection require training in microbi-

ology, industry practices for cleaning and sanitization, safe

handling of concentrated disinfectants, the preparation and

disposal of disinfectants, and appropriate application meth-

ods. It should be emphasized that the preparation of the cor-

Pharmacopeial Forum
Vol. 30(6) [Nov.–Dec. 2004] IN-PROCESS REVISION 2117

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



rect dilutions is critical because many disinfectant failures

can be attributed to use of disinfectant solutions that are

too dilute. Typically disinfectants used in aseptic processing

and filling areas are diluted with Sterile Purified Water, and

are prepared aseptically. Alternately, the disinfectant may be

diluted with Purified Water, and then sterile filtered to elim-

inate microorganisms that may potentially persist in a disin-

fectant. Diluted disinfectants must have an assigned

expiration dating justified by effectiveness studies.

Because it is theoretically possible that the selective pres-

sure of the continuous use of a single disinfectant could re-

sult in the presence of disinfectant-resistant microorganisms

in a manufacturing area, in some quarters the rotation of dis-

infectants has been advocated. However, the literature sup-

ports the belief that the exposure of low numbers of

microorganisms on facility and equipment surfaces within

a clean room where they are not actively proliferating will

not result in the selective pressure that may be seen with the

antibiotics. It is prudent to augment the daily use of a bac-

tericidal disinfectant with weekly (or monthly) use of a spor-

icidal agent. The daily application of sporicidal agents is not

generally favored because of their tendency to corrode

equipment and because of the potential safety issues with

chronic operator exposure. Other disinfection rotation

schemes may be supported on the basis of a review of the

historical environmental monitoring data. Disinfectants ap-

plied on potential product contact surfaces are typically re-

moved with 70% alcohol wipes. The removal of residual

disinfectants should be monitored for effectiveness as a pre-

caution against the possibility of product contamination.

The greatest safety concerns are in the handling of con-

centrated disinfectants and the mixing of incompatible dis-

infectants. For example, concentrated sodium hypochlorite

solutions (at a concentration of more than 5%) are strong

oxidants and will decompose on heating, on contact with ac-

ids, and under the influence of light, producing toxic and

corrosive gases including chlorine. In contrast, dilute solu-

tions (at a concentration of less than 0.5%) are not consid-

ered as hazardous. Under no circumstances should

disinfectants of different concentrations be mixed. Material

Safety Data Sheets for all the disinfectants used in a manu-

facturing area must should be available to personnel han-

dling these agents. Appropriate safety equipment such as

face shields, safety glasses, gloves, and uniforms must be

issued to personnel handling the disinfectant preparation,

and personnel must be trained in the proper use of this

equipment. Safety showers and eye wash stations must be

situated in the work area where disinfectant solutions are

prepared.&2S (USP28)

BRIEFING

h1079i Good Storage and Shipping Practices. The previous
proposal that appeared on page 1612 of PF 29(5) [Sept.–Oct.
2003] is hereby canceled and replaced with a new proposal for this
general information chapter, which is intended to provide guidance
to manufacturers, repackagers, distributors, shippers, and pharma-
cists on practices designed to maintain the integrity of pharmaceu-
ticals during storage and shipment. Some sections of the previously
proposed chapter Packaging, Storage, and Distribution of Phar-
macopeial Articles h1141i, page 493 of PF 26(2) [Mar.–Apr.
2000] are incorporated into this current proposal. Additional infor-
mation from h1141i related to packaging can also be found in the
proposed Good Packaging Practices h1177i, also appearing in this
number of PF.

Other official chapters referred to in the text for this currently
proposed chapter include Pharmaceutical Calculations in Pre-
scription Compounding h1160i, Pharmaceutical Stability h1150i,
a renamed section of Pharmaceutical Dosage Forms h1151i, and a
proposed chapter Environmentally Sensitive Preparations h386i,
PF 30(5) [Sept.–Oct. 2004]. Although cold-chain management is
a timely topic, the PSD Expert Committee is awaiting industrial
initiatives before including it in this currently proposed chapter,
or it may be proposed as a separate new chapter. Because the text
has undergone many edits and revisions, it is presented afresh here
to facilitate review. Comments should be addressed to: Dr. Claudia
Okeke, Department of Standards Development.
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This Committee reports with great sadness the passing of
Leonard Bailey, Ph.D., the driving force for this chapter (see Pol-
icies and Announcements).

(PSD: C. Okeke) RTS—41145-1

Add the following:

&h1079i GOOD STORAGE AND
SHIPPING PRACTICES

This general information chapter is intended to provide

general guidance concerning storing, distributing, and ship-

ping of Pharmacopeial preparations. It describes procedures

to maintain proper storage environments for individual arti-

cles and to ensure a preparation’s integrity, including its ap-

pearance, until it reaches the user. There is no change to any

applicable requirements under Current Good Manufacturing

Practices, approved labeling, state laws governing pharma-

cies, the USP General Notices and Requirements, or mono-

graphs. The section Preservation, Packaging, Storage, and

Labeling under General Notices and Requirements provides

definitions for storage conditions. All equipment used for

recording, monitoring, and maintaining temperatures and

humidity conditions should be calibrated on a regular basis.

This calibration should be based on NIST or international

standards (see Monitoring Devices—Time, Temperature,

and Humidity h1118i). A Pharmacopeial preparation may

follow several potential routes from the original manufac-

turer to the patient. Figure 1 documents present-day routes

and the associated risks. These risks include exposure to

temperature excursions, humidity, light, and oxygen. For a

discussion of climates, stability, and mean kinetic tempera-

ture, see Pharmaceutical Stability h1150i. Temperature- or

humidity-sensitive articles are to be handled in accordance

with General Notices and Environmentally Sensitive Pre-

parations h386i.

PACKAGING AND STORAGE STATEMENT IN

MONOGRAPHS

Most articles have storage conditions identified by their

labeling. Otherwise, it is expected that the conditions for

storing the article are specified in the monograph according

to definitions provided by the General Notices and Require-

ments in the section Storage Temperature and Humidity un-

der Preservation, Packaging, Storage, and Labeling. In

cases where additional information on packaging and stor-

age is desired, a specific statement can be provided in the

Packaging and storage or the Labeling section of the indi-

vidual monograph.

STORAGE IN WAREHOUSES, PHARMACIES,

TRUCKS, SHIPPING DOCKS, AND

OTHER LOCATIONS

Pharmacopeial articles are to be stored in locations that

adhere to conditions established by the manufacturer. Where

the desired conditions are not established, use storage con-

ditions described in the General Notices and Requirements

or in the applicable monograph.

Warehouses

Observation of the temperature variations in a warehouse

should be made over a period of time to establish a mean-

ingful temperature profile, including the temperature varia-

tions and conditions in the different parts of the warehouse.

Such observations provide data and information as to where

various products should and should not be stored.
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ESTABLISHING TEMPERATURE PROFILES

Temperature profiles can be compiled by using a suitable

number of thermometers or other temperature recording in-

struments. They should be placed throughout the warehouse

in divided sections and should record the maximum and

minimum temperatures during a 24-hour period for a total

of three consecutive 24-hour periods. The following factors,

some of which may give rise to extreme temperatures,

should be considered during the process of temperature pro-

filing: the size of the space, location of space heaters, sun-

facing walls, low ceilings or roofs, and geographic location

of the warehouse. Temperature profiling for warehouses al-

ready in use should be done at known times of external tem-

perature extremes, e.g., for a period of not less than 3 hours

when air temperatures are higher than 258 or less than 158.

Profiling should be conducted in both summer and winter. A

mean kinetic temperature (MKT) should be obtained for any

separate areas within the warehouse (see Pharmaceutical

Calculations in Prescription Compounding h1160i for sam-

ples of MKT calculations). The temperature profile report

should provide recommendations for the use of each area

and identification of any areas that are found unsuitable

for storage of Pharmacopeial articles.

CONTROLLED ROOM TEMPERATURE

The General Notices provide a definition for Controlled

Room Temperature. A temperature profiling study should

demonstrate suitability for storing Pharmacopeial articles

in areas determined to be at room or controlled room tem-

perature. A suitable number of temperature and humidity re-

cording instruments should be installed to record

temperatures and to provide temperature and humidity pro-

files. Temperature recording should be conducted to meet

the recommendations for establishing mean kinetic temper-

ature and to comply with the warehouse’s written proce-

dures. These written procedures should have a reporting

mechanism in place whereby a management tree is informed

in the event that predefined high or low temperatures or hu-

midity limits have been exceeded. Records can be reviewed

as determined by the management system in accordance

with established guidelines. Suitable training should be pro-

vided to persons who record temperatures, and proper qual-

ity accountability and tracking systems should be

maintained.

STORAGE AT ‘‘COOL,’’ ‘‘COLD,’’ ‘‘REFRIGERATOR,’’ AND

‘‘FREEZING’’ CONDITIONS

TheGeneral Notices provide definitions for cool, cold, re-

frigerator, and freezer temperatures. A temperature profiling

study can be used to establish suitable areas for storing Phar-

macopeial articles designated to be stored under these con-

ditions. Equipment used for storing Pharmacopeial articles

at these low temperatures should be qualified according to

written procedures provided by the management system.

Recording devices can be installed within the equipment

and used to enable both air and product temperatures to

be recorded at regular intervals. The number and location

of monitoring devices should be determined based on the

result of the temperature profile. Temperature records

should be examined at least once every 24 hours or as pro-

vided in the equipment protocol. Cool or cold conditions are

moisture-condensing conditions. Humidity-monitoring de-

vices should be used in cases where the repackaged Pharma-

copeial article is humidity-sensitive or labeled to avoid

moisture. Additionally, there can be installed temperature-

monitoring, and where necessary, humidity-monitoring

alarm devices that have the capability of alerting personnel

in the event that control is compromised. There should be

protocols in place to address procedures for responding to
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failed temperature and humidity ranges both for normal

working hours and outside normal working hours. Temper-

ature and humidity should be reviewed at the times designa-

ted by the established protocol. The calibration and

functioning of all temperature and humidity monitoring de-

vices, including alarms and other associated equipment,

should be checked on an annual or semiannual basis. Reg-

ular maintenance protocols should be in place for refrigera-

tion equipment. There should be written agreements in place

for all maintenance and evaluation procedures, and this may

include an emergency situation protocol.

PERSONNEL TRAINING

Suitable training should be provided for personnel who

handle Pharmacopeial articles with special storage temper-

ature requirements. Personnel should know how to monitor

temperatures and how to react to situations where adverse

temperatures are identified. There should be written proce-

dures in place such that the adverse temperatures are record-

ed and a report provided to the parties designated in the

protocol.

VALIDATION OF ‘‘COLD’’ EQUIPMENT OR STORES

Only climate control equipment for which a contractor

has provided documentation to assure its suitability for tem-

perature and humidity requirements should be considered

for use in cold storage. Qualification procedures on a regular

basis should be independently conducted on equipment in

cold stores to guarantee suitability and proper functioning.

The procedure should demonstrate the temperature profile

throughout the proposed equipment for both air and product

temperatures when empty as well as when loaded. The pro-

cedure should also demonstrate the time taken for tempera-

tures to exceed the maximum temperature in the event of a

power failure. Qualification should consider thermal fluctu-

ations that occur during stock replenishment and order re-

moval. The results of the qualification should demonstrate

the ability of the equipment to maintain the required temper-

ature range in all areas, defining any zones which should not

be used for storage such as those areas in close proximity to

cooling coils, cold air streams from equipment ventilation,

or doors. The variability of the system can be characterized

by using the relative standard deviation. Thermal monitor-

ing should establish that the system is rugged in that its tem-

perature profile is consistent and reliable.

DISTRIBUTION AND SHIPMENT OF

PHARMACOPEIAL ARTICLES

As indicated in Figure 1, a drug can take a variety of paths

from the manufacturer to the patient. In the simplest form of

the distribution system, the manufacturer ships directly to

the customer, such as a doctor’s office, clinic, or hospital.

However, more often, the article leaves the manufacturer’s

chain of control and enters a complex system of handoffs

that involve the distribution chain to the patient.
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Figure 1. Drug product distribution.

Shippers and distributors are to follow the proper storage

and shipping requirements as indicated by the manufacturer.

For particular cases, such as shipment of vaccines or other

special care products, manufacturers may require special

shipping and storage conditions generally referred to as

‘‘cold-chain management’’. For example, manufacturers

may attach temperature-monitoring devices and/or ship un-

der specified controlled conditions to ensure that the desired

temperature is maintained during distribution (see Monitor-

ing Devices—Time, Temperature, and Humidity h1118i).

Validated, available temperature- and/or humidity-monitor-

ing technologies can be used to monitor the overall environ-

mental effect on compendial articles during shipment and

distribution. In these cases, the shipping conditions of the

package are recorded. In general, extreme temperature con-

ditions (i.e., excessive heat, freezing) should be avoided.

Distribution systems chosen to deliver pharmaceutical prod-

ucts from the manufacturer to the consumer should take into

account basic operational parameters, including timeliness

and accountability. The manufacturer’s FDA-approved stor-

age conditions, printed in the labeling of the product, should

be observed carefully at each destination of the distribution
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chain (see Figure 1), unless specifically instructed otherwise

in the immediate label of a shipping container. This may be

the case for certain pallet-sized shipping containers where

the amount of refrigerant contained (e.g., dry ice, gel packs)

is based on an anticipated exterior condition approximating

controlled room temperature. In such cases, placing the

shipping container in a refrigerator could lead to the product

inside freezing, potentially affecting its quality. Items re-

quiring special handling conditions will have those condi-

tions clearly indicated in the labeling for the product. The

Prescription Drug Marketing Act of 1987 and the ensuing

regulations in 21 CFR Part 203, Prescription Drug Market-

ing, and Part 205, Guidelines for State Licensing of Whole-

sale Prescription Drug Distributors, provide the necessary

regulations and guidance for several legs of the distribution

chain for the prescription drug. The manufacturers and dis-

tributors should work together to establish proper distribu-

tion and product-handling requirements for the purpose of

ensuring appropriate product maintenance in transit. Phar-

macists and physicians should educate patients regarding

proper storage of products to ensure product integrity at

the patient level. Information that may be considered in de-

termining the ability of pharmaceutical articles to maintain

their Pharmacopeial requirements of identity, strength, qual-

ity, and purity through the distribution channel may include,

but is not limited to the following: ICH stability studies,

temperature cycling studies, stability shipping studies, on-

going regulatory stability commitment studies, market expe-

rience portfolio (i.e., product complaint files, historical

product performance data, product development data), and

product labeling commitments.

Qualification Protocol

Operational and performance testing should be parts of a

formal qualification protocol that may use controlled envi-

ronments or actual field testing based on the projected trans-

portation channel. These should reflect actual load

configurations, conditions, and expected environmental ex-

tremes. Temperature and humidity monitors should be

placed into the product or a representative thereof. Testing

consists of consecutive replicate field transportation tests us-

ing typical loads, according to an established protocol.

Physical Challenges

Most products are sufficiently robust to withstand distri-

bution with minimal protection from routine, well-under-

stood physical and environmental hazards. Several

standard test methods are available for evaluating package

performance factors under well-documented shock, vibra-

tion, and other transit elements. The American Society for

Testing and Materials document, ‘‘Standard Practice for

Performance Testing of Shipping Containers and Systems’’

(ASTM D4169-98), and the International Safe Transit Asso-

ciation’s (ISTA) specifications have similar methods for

evaluation of shipping performance for various types of

transit modes such as less-than-truckload (LTL), small pack-

age, rail car, air freight, etc. From the manufacturer’s per-

spective, these tests are very useful in evaluating the

product and package durability and fragility. The tests are

usually performed on shipping carton quantities of a specific

stock keeping unit (SKU) as an unbroken whole. Fragility

problems can be corrected with package modifications,

which could include placing cotton or rayon coilers in bot-

Pharmacopeial Forum
Vol. 30(6) [Nov.–Dec. 2004] IN-PROCESS REVISION 2123

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



tles or placing top and bottom pads in the shipping case to

reduce package breakage. Not all protective packaging ele-

ments follow the SKU through the system.

Basic packaging principles are observed when separating

the contents of the manufacturer’s shipping container or pal-

let load into smaller quantities or when shipping mixed pro-

duct loads. For example, glass containers are wrapped in a

bubble wrap or other shock-absorbent material, and the void

spaces are filled with dunnage (e.g., foam ‘‘peanuts,’’ shred-

ded or tightly crumpled paper, bubble wrap) to protect the

contents from shifting and drop impact. Large-volume

liquid containers may be bagged in plastic and kept isolated

to prevent leakage to, or damage of, adjacent packages.

‘‘Skin packaging,’’ a term describing a heat-shrink film that

anchors the load to fiberboard and prevents load shift, can be

an excellent method of protecting some products, but it may

be inappropriate for heat-sensitive products. The shipping

carton should have correct Edge Crush Test (ECT) charac-

teristics for freight being shipped according to Item 222 of

the National Motor Freight Classification and Rule 41 of the

Uniform Freight Classification.

Temperature Challenges

Shipping of temperature-sensitive articles requiring ther-

mally controlled packaging presents a special challenge. See

Environmentally Sensitive Preparations h386i. Unlike

shock, vibration, and other physical hazards, thermal haz-

ards tend to be unique to a given system. Except for temper-

ature-controlled trucks, the distribution environment is

widely variable and depends upon a range of factors, includ-

ing points of origin and destination, article and container

sensitivities to cold, accidental freezing or heat, transit mode

(e.g., air, truck, combination), time, weather or season, and

carrier type (e.g., small package carrier or integrator, freight

forwarder, U.S. Postal Service). The shippers should know

and understand the systems they use and should design the

protective package accordingly. Storage temperature ranges

may not be indicative of the allowable tolerances during

shipping. Articles labeled for special storage conditions (be-

tween 28 and 88) vary widely in their tolerance of short-term

exposure to heat and cold. Some, such as soft gelatin cap-

sules and suppositories, carry specific upper limits on both

shipping containers and SKUs. A temperature cycling study

intended to identify those articles affected by multiple,

short-term excursions beyond the storage temperature limits

should be performed. These data provide wholesalers and

distributors with clearer identification of those drug prod-

ucts that may require special handling during particular cli-

mate conditions.

Materials

Two commonly used types of refrigerant are dry ice (fro-

zen carbon dioxide gas) and wet ice (frozen water), which

appears as crushed ice or in various refrigerant packs con-

taining water mixtures with specific freezing points. Phase-

change materials are also available for specialized needs.

Refrigerant packs should have the correct freezing point

and be cooled to the proper surface temperature prior to

use. Articles harmed by accidental freezing may require a

barrier between the refrigerant and the product or some oth-

er special packaging. Insulating materials commonly avail-

able include foil laminates, bubble pack, corrugated,

fabricated, and molded expanded polystyrene (EPS) car-

tons, and fabricated or molded urethane foam cartons, with

or without additional interior components. Recognized stan-

dard test methods for evaluating insulated containers are

currently limited to ASTM D3103-92, Standard Test Meth-

od for Thermal Insulation Quality of Packages and a method
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under development by ISTA. Neither one fully addresses all

of the issues involved, but both include useful information

on testing procedures. The tests should be modified based

on the specific system adopted by the shipper. The manufac-

turer may be able to supply helpful data on specific articles

and their requirements.

SPECIAL HANDLING

Certain classes of Pharmacopeial articles may require spe-

cial handling. Such articles include products classified as

dangerous goods under the Department of Transportation

(DOT), state, local, or carrier rules; or products classified

as controlled substances by the Drug Enforcement Admin-

istration (DEA) or by individual states.

Receipt of Pharmacopeial Articles

Upon arrival of Pharmacopeial articles to warehouse load-

ing docks, premises, and other arrival areas, the Pharmaco-

peial articles are to be transferred to their manufacturer-

designated storage environment within 2 hours of receipt.

Limitation of the time spent in the uncontrolled environ-

ments of the loading dock is important to ensure that the in-

tegrity of the preparation is maintained. This is particularly

important for temperature-sensitive items. The delivery doc-

ument should be reviewed at receiving sites to ensure that

the Pharmacopeial articles have not been subjected to any

delays during shipment that could result in exposure of

the article to extremes of temperature, or to any other ex-

treme or undesirable conditions. In addition, to the extent

possible, the receiving personnel should ensure that the rug-

gedness requirements in shipment have been met. For Phar-

macopeial articles requiring extreme caution, special

handling, or refrigerator temperature storage conditions,

those who supply the articles (e.g., wholesalers and manu-

facturers) and delivery contractors should provide docu-

mented evidence to show that the required temperature

range has been maintained during transportation. In the

event that a deviation from the required temperature range

has been observed during shipment of an article requiring

such a shipping condition, the supplier or delivery contrac-

tors should document the temperature and the length of time

the compendial article was not within the designated storage

temperature. The pharmaceutical manufacturer may be con-

tacted to determine the significance of unusual variances.

Distribution or Shipping Vehicles

Vehicles used for shipping or distribution of Pharmaco-

peial articles designated for storage at controlled room tem-

perature should be suitably equipped to ensure that the

temperature excursions encountered are within those al-

lowed under the definition of controlled room temperature.

Steps should be taken so that extremes of temperature,

whether above or below the specified temperatures, should

not be encountered during delivery procedures.

Vehicle Qualification

Where practical, suitable monitoring devices, as deter-

mined by the manufacturer and vehicle supplier, should be

placed in different areas of the truck to establish a tempera-

ture profile of the truck over a 24-hour period during a hot

summer day, average high, and a cold winter day, average

low, and during a normal or typical day. The derived tem-

perature of the different parts of the truck may be used to

determine the location on the truck where Pharmacopeial ar-

ticles can be stored appropriately during shipping (seeMon-

itoring Devices—Time, Temperature, and Humidity h1118i).
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Pharmaceutical Delivery Staff

As part of the contractual agreement between the delivery

contractors and the manufacturers, the delivery staff should

receive appropriate training to ensure that they are aware of

the correct procedures to follow in maintaining products at

the correct temperature. There may be written procedures

that should be documented. In addition, the transportation

personnel should have proper knowledge of the temperature

profile of the vehicle to ensure proper placement of the Phar-

macopeial articles in the vehicle. Pharmacopeial articles re-

quir ing specia l handl ing (e .g. , ref r igera t ion) or

environmentally sensitive preparations should be transport-

ed in a suitably equipped vehicle to ensure that the articles

are maintained at the correct temperature during distribu-

tion, shipping, and delivery and up to the point of receipt.

Special arrangements should be made to inform receiving

personnel, pharmacists, or other appropriate customers that

the package includes articles with special storage and han-

dling specifications and are to be transferred immediately to

the appropriate storage location. The manufacturer, shipper,

or delivery agency should provide appropriate evidence to

show that the required temperature has been maintained

throughout shipment and distribution.

SHIPMENT FROM MANUFACTURER

TO WHOLESALER

Wholesaler

The wholesaler receiving the pharmaceutical articles

should ensure that on arrival, the pharmaceutical articles

are transferred to the correct environment without delay,

as directed by the manufacturer, ideally within 2 hours of

receipt. The wholesaler should examine the delivery docu-

mentation to ensure that the products have not been subject-

ed to any delays during shipping and distribution that could

result in products being exposed to extreme temperatures

(see also the previous section, Pharmaceutical Delivery

Staff, for staff expectations). The vehicles used for shipping

of Pharmacopeial articles to the wholesaler, especially prod-

ucts requiring storage at low temperatures, should be suita-

bly equipped to ensure that products are maintained at the

correct temperature during shipping and distribution and

up to the point of receipt. The receiving wholesaler staff

should be informed that the articles are transferred to appro-

priate storage locations without delays. The vehicles used

for shipping of Pharmacopeial articles requiring storage at

room or controlled room temperatures should be suitably

equipped to ensure that extremes of temperature, either

above or below the specified temperature, do not occur dur-

ing delivery procedures. Warehouse staff may receive ap-

propriate training to ensure that the correct procedures are

followed to maintain required temperature conditions (see

Pharmaceutical Delivery Staff). Where necessary, a moni-

toring device for temperature and/or humidity should be

used during shipping and distribution.

Compromised Temperature Conditions

A procedure should be in place in the warehouse to define

the action that should be taken in the event of deviation from

required storage conditions. Suitable records should be

maintained to explain the reason for deviation and the re-

sulting action that is taken. The product in question should

then be placed in a quarantine status. Advice on the suitabil-

ity of the product for use should be sought from the manu-

facturer or supplier of the product. The manufacturer’s

response should be documented prior to issuing the product

to the customer, if that product is to be issued to the custom-

er.
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SHIPMENT FROM MANUFACTURER OR

WHOLESALER TO PHARMACY

Pharmacy

The pharmacy receiving the pharmaceutical articles

should ensure that on arrival, the pharmaceutical articles

are transferred to the correct environment without delay,

as directed by the manufacturer, ideally within 2 hours of

receipt. The pharmacy personnel should examine the deliv-

ery documentation to ensure that the products have not been

subjected to any delays during shipping and distribution,

which could result in the products being exposed to extreme

temperatures (see also the section, Pharmaceutical Delivery

Staff, for staff expectations). The vehicles used for shipping

of Pharmacopeial articles to the pharmacy, especially prod-

ucts requiring storage at low temperatures, should be suita-

bly equipped to ensure that products are maintained at the

correct temperature during shipping and distribution and

up to the point of receipt. Receiving pharmacy staff should

be informed that the articles are to be transferred to appro-

priate storage without delays. The vehicles used for ship-

ping of Pharmacopeial articles requiring storage at room

or controlled room temperatures should be suitably

equipped to ensure that extremes of temperature, either

above or below the specified temperature, do not occur dur-

ing delivery procedures. Pharmacy staff may receive appro-

priate training to ensure that the correct procedures are

followed to maintain required temperature conditions (see

Pharmaceutical Delivery Staff). Where necessary, a moni-

toring device for temperature and/or humidity may be used

during shipping and distribution.

Compromised Temperature Conditions

The pharmacy should maintain appropriate procedures to

define action that should be taken in the event of deviation

from the required storage conditions. Suitable records

should be maintained to explain the reason for deviation

and the resulting action taken (including whether the

product is issued to the patient or customer). Advice on

the suitability of the product for use as an acceptable drug

article should be sought from the manufacturer or supplier

of the product.

SHIPMENT FROM PHARMACY TO PATIENT OR

CUSTOMER

The pharmacy should provide an appropriate label on the

package sent through air or surface routes so that the deliv-

erer does not place the package in a mailbox exposed to ex-

tremes in temperature. In the event that no one is available to

receive the package, the deliverer should return the package

to the post office or service office, and store it in a cool or

air-conditioned area until the patient can receive the medi-

cation. In the event that the package has not been delivered

for more than 2 days, the package may be returned to the

pharmacy (see Environmentally Sensitive Preparations

h386i). For temperature-sensitive articles, it is important

that proper arrangements be made to protect the drug from

exposure to high temperatures, or in some cases, from freez-

ing conditions. Such arrangements may include the follow-

ing: insulating the packaging, or packaging with coolant

included; overnight shipping; and pre-arranged pick-up. In

such cases, the pharmacy should provide on the external

package a statement of an acceptable period of delay for de-
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livery. The patient or customer should examine the delivery

documentation to ensure that the package has not been sub-

jected to any unacceptable delays during shipping and dis-

t r ibut ion. The pat ient or customer receiving the

pharmaceutical articles, either by mail, delivery vehicle

from the pharmacy, or directly from the physician or phar-

macy, should be advised that upon receipt the articles are to

be transferred to appropriate storage conditions without de-

lay, as directed by the pharmacy, ideally within 2 hours of

receipt. The vehicle used for air or surface shipping and dis-

tribution of pharmaceutical packages to the patient or cus-

tomer, especially those requiring low temperatures, should

contain the article suitably packaged in containers that

maintain the desired storage conditions until the article

reaches the patient or customer. The vehicles used for ship-

ping and distribution of pharmaceutical articles to patient or

customer, especially those requiring storage at room or con-

trolled room temperatures, should be suitably equipped dur-

ing extreme temperature conditions such that the packages

are not exposed to extremes of temperature either in winter

or summer months. In the event that the vehicle is not ade-

quately equipped with air conditioning or heating to protect

the product, the time that the article is exposed to ambient

conditions should be strictly limited, ideally not more than 2

hours. Where appropriate, a monitoring device may be used

to ensure that required temperatures are maintained until the

package reaches the patient or customer. If stability studies

for the Pharmacopeial preparation indicate that it is particu-

larly sensitive to environmental insults or if appropriate

shipping safeguards described in this section are not feasi-

ble, then the preparation should be shipped by a different

method whereby environmental control can be maintained.

Compromised Temperature Conditions

There should be appropriate procedures in the pharmacy

that ships the article to the patient or customer defining the

action that should be taken in the event that a patient reports

that there has been a deviation from required storage condi-

tions for an article, including any environmentally sensitive

preparations, prior to the point of receipt. Advice on the suit-

ability of the product for use should be provided to the pa-

tient or customer after the manufacturer or supplier’s advice

has been sought by the pharmacy. If the patient is advised to

use the article, such advice should be documented and noted

appropriately by the pharmacy. Otherwise, appropriate ar-

rangements should be made to promptly replace the suspect

article. For mail order items, replacement from local phar-

macies may be an option to ensure an uninterrupted supply

of medication.

RETURNS OF PHARMACEUTICAL ARTICLES

FROM PATIENTS OR CUSTOMERS

The wholesaler, manufacturer, and pharmacy personnel

should evaluate the validity of the request for return, and

maintain an auditable account of the return receipt. For

products in unopened manufacturer’s containers that have

been at variance during shipment, arrangement may be

made to return the products to the manufacturer, wholesaler,

or pharmacy preferably within 3 working days of receipt.

The supplier may request records or written confirmation

by the patient to show that the product was stored properly

while in possession of the customer.
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STORAGE OF PHYSICIAN SAMPLES HANDLED

BY SALES REPRESENTATIVES IN AUTOMOBILES

Storage of physician samples by sales representatives is

regulated under 21CFR 203.34(b)(4); each manufacturer

or distributor is to have appropriate policies in place to en-

sure that proper storage is maintained. The following sug-

gestions may be considered in response to this need and

are of interest to practitioners who may observe actual prac-

tices. Automobile trunks or passenger cabins used for the

storage and distribution of physician samples should be

monitored to determine the temperature profile of the trunk

or passenger cabin. Suitable monitoring devices as deter-

mined by the sales representative may be placed in different

areas of the trunk or passenger cabin on a hot summer and a

cold winter day. Measurements should also be made during

typical 24-hour periods, and the derived temperature should

be used for calculation of the mean kinetic temperature at

which the sample is stored (see Pharmaceutical Calcula-

tions in Prescription Compounding h1160i for examples

of MKT calculations). If the Pharmacopeial article designa-

ted for storage requires storage at controlled room tempera-

ture, then suitable measures should be taken to maintain the

sample within the allowable limits of the storage parame-

ters. Environmentally-sensitive preparations should not be

stored in automobile trunks or passenger cabins. Medica-

tions stored in automobile trunks or passenger cabins should

be removed at the end of 3 days. Sales representatives

should consider parking automobiles in shaded areas to

avoid extreme heat during the summer and in garages to

avoid freezing temperatures during the winter. The use of

vouchers from the manufacturer that patients could use to

obtain medication samples from participating pharmacies

is an alternative way of providing drug samples.

STORAGE OF DRUGS IN EMERGENCY MEDICAL

SERVICES (EMS) VEHICLES

See Emergency Medical Services Vehicles and Ambu-

lances—Storage of Preparations h1070i.

STABILITY, STORAGE, AND LABELING

The design of stability studies of Pharmacopeial articles is

based on knowledge of the behavior, properties, and stabil-

ity of the drug substance and experience gained from clini-

cal formulation studies.1 The length of the studies and the

storage conditions for a Pharmacopeial article should be suf-

ficient to cover storage, shipment, distribution, and subse-

quent use of a Pharmacopeial article. The data gathered

from ICH accelerated testing or from testing at an ICH in-

termediate condition may be used to evaluate the effect of

short-term excursions outside the label storage conditions

such as those that might occur during shipping. See Phar-

maceutical Stability h1150i.

STATEMENTS/LABELING OF THE IMMEDIATE

CONTAINERS OR PACKAGE INSERT

Storage statements should be based on the stability eval-

uations of the Pharmacopeial drug substances and in accor-

dance with national and international requirements.

Room Temperature Storage Statements—For products

with a storage statement reading, ‘‘Store at controlled room

temperature,’’ the labeling should read as follows on the

package insert: ‘‘Store at 208C to 258C (688F to 778F), ex-

cursions permitted between 158C and 308C (between 598F

and 868F). Brief exposure to temperatures up to 408C

1 See International Conference on Harmonization EWG Q1
A&B; see also FDAGuidance for Industry: Stability Testing
of Drug Substances and Drug Products (www.fda.gov).
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(1048F) may be tolerated provided the mean kinetic temper-

ature does not exceed 258C (778F); however, such exposure

should be minimized.’’

On the immediate container label, the following may read

for controlled room temperature (CRT): ‘‘Store at 208C to

258C (688F to 778F), excursions permitted between 158C

and 308C (between 598F and 868F).’’

Cool Storage Statement—The storage statement for la-

beling may be as follows: ‘‘Store in a cool place, 88C to

158C (468F to 598F).’’

Refrigerator Storage Statement—The storage state-

ment for labeling may be as follows: ‘‘Store in a refrigerator,

28C to 88C (368F to 468F).’’

Freezer Storage Statement—The storage statement for

labeling may be as follows: ‘‘Store in a freezer, –258C to

–108C (–138F to 148F).’’

See the General Notices for all other applicable storage

conditions, such as Storage Under Nonspecific Conditions

and store in a Dry Place. Additional cautionary statements

to protect the Pharmacopeial drug product from extreme

temperature and humidity conditions may be included on

the container label and package insert, as the manufacturer

desires.&2S (USP28)

BRIEFING

h1087iIntrinsic Dissolution, USP 27 page 2512. It is proposed
to revise the current name and content of this general information
chapter in order to accommodate the inclusion of a stationary disk
dissolution method. Sections for Experimental Procedure and Da-
ta Analysis and Interpretation are also included.

(BPC: H. Pappa) RTS—21026-1

Change to read:

h1087i INTRINSIC DISSOLUTION

&ROTATING DISK AND STATIONARY

DISK DISSOLUTION TEST ING

METHODOLOGIES&2S (USP28)

This chapter discusses determination of the rate of intrinsic dis-
solution.

The measurement of intrinsic dissolution rates is a tool in the
functionality and characterization of bulk drug substances and ex-
cipients. The intrinsic dissolution rate is defined as the dissolution
rate of pure substances under the condition of constant surface ar-
ea. The dissolution rate and bioavailability of a drug substance are
influenced by its solid state properties: crystallinity, amorphism,
polymorphism, hydration, solvation, particle size, and particle sur-
face area. The measured intrinsic dissolution rate is dependent on
these solid state properties. The dissolution rate is also influenced
by extrinsic factors, such as hydrodynamics (e.g., test apparatus,
and disk rotation speed or fluid flow) and test conditions (e.g., tem-
perature, fluid viscosity, pH, and buffer strength in the case of io-
nizable compounds). By exposing the surface area of a material to
an appropriate dissolution medium while maintaining constant
temperature, stirring rate, and pH, the intrinsic dissolution rate
can be determined. Typically the intrinsic dissolution is expressed
in terms of mg per minute per cm2.

Apparatus—A typical apparatus consists of a punch and die
fabricated out of hardened steel. The base of the die has three
threaded holes for the attachment of a surface plate made of pol-
ished steel, providing a mirror-smooth base for the compacted pel-
let. The die has a 0.1-cm to 1.0-cm diameter cavity into which is
placed a measured amount of the material whose intrinsic dissolu-
tion rate is to be determined. The punch is then inserted in the die
cavity and the test material is compressed with a benchtop tablet
press. [NOTE—A hole through the head of the punch allows inser-
tion of the metal rod to facilitate removal from the die after the
test.] A compacted pellet of the material is formed in the cavity
with a single face of defined area exposed on the bottom of the
die (see accompanying figure). The bottom of the die cavity is
threaded so that at least 50% to 75% of the compacted pellet can
dissolve without its falling out of the die. The top of the die has a
threaded shoulder that allows it to be attached to a holder. The
holder is mounted on a laboratory stirring device, and the entire
die, with the compacted pellet still in place, is immersed in the dis-
solution medium and rotated by the stirring device (seeDissolution
h711i).
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Apparatus for Intrinsic Dissolution

Test Preparation—Weigh the material to be tested onto a piece
of tared weighing paper. Attach the surface plate to the underside
of the die, and secure it with the three screws provided. Transfer the
accurately weighed portion of the material under test into the die
cavity. Place the punch into the chamber, and secure the metal plate
on top of the assembly. Compress the powder on a hydraulic press
for 1 minute at the minimum compression pressure necessary to
form a nondisintegrating compacted pellet. Detach the surface
plate, and screw the die with punch still in place into the holder.
Tighten securely. Remove all loose powder from the surface of
the die by blowing compressed air or nitrogen.

Procedure—Slide the die-holder assembly into the dissolution
test chuck, and tighten. Position the shaft in the spindle so that
when the tested head is lowered, the exposed surface of the com-
pacted pellet will be 3.8 cm from the bottom of the vessel. The disk
assembly should be aligned to minimize wobble, and air bubbles
should not be allowed to form on the compacted pellet or die sur-
face as this could alter fluid flow. [NOTE—Air bubbles may be a-
voided by using an apparatus with a different configuration, such
as a die holder that holds the compacted pellet in a fixed vertical
position with agitation provided by a paddle positioned 6 mm from
the surface of the pellet.] Perform the analysis as directed in the
individual monograph. If possible, sink conditions should be main-
tained throughout the test. The data for the cumulative amount dis-
solved at each time point should be corrected for sampling losses.
To calculate the intrinsic dissolution rate, plot the cumulative a-
mount of test specimen dissolved per unit area of the compacted
pellet against time until 10% is dissolved. The cumulative amount
dissolved per unit area is given by the cumulative amount dis-
solved at each time point divided by the surface area exposed
(0.5 cm2). Linear regression should then be performed on data
points up to and including the time point beyond which 10% is

dissolved. The intrinsic dissolution rate of the test specimen, in
mg per minute per cm2, is determined from the slope of the regres-
sion line.

&This chapter discusses the determination of dissolution

rates from nondisintegrating compacts held in a fixed posi-

tion in a tablet die of known dimensions. Compacts, as used

here, are understood to be a nondisintegrating mass result-

ing from the compression of the material under test using

appropriate pressure conditions. A single surface having

specified physical dimensions is presented for dissolution.

The determination of the rate of dissolution can be impor-

tant during the course of the development of new chemical

entities because it sometimes permits prediction of potential

bioavailability problems and may also be useful to charac-

terize compendial articles such as excipients or drug sub-

stances.
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Dissolution rate is influenced by intrinsic solid-state pro-

perties such as crystalline state including polymorphs and

solvates, as well as degree of noncrystallinity. In addition,

there are numerous methods available for modifying the

physicochemical properties of chemical entities such that

their solubility and dissolution properties can be modified.

Among these are co-precipitates and the use of racemates

and enantiomeric mixtures. The effect of impurities associ-

ated with a material can also significantly alter its dissolu-

tion properties. It is also influenced by extrinsic factors such

as surface area, hydrodynamics, and dissolution medium

properties, including solvent (typically water), presence of

surfactants, temperature, fluid viscosity, pH, buffer type,

and buffer strength. Dissolution rate generally is expressed

as the mass of solute appearing in the dissolution media per

unit time (e.g., mass sec–1) while dissolution flux is ex-

pressed as the rate per unit area (e.g., mass cm–2 sec–1). Re-

porting dissolution flux is preferred as it is normalized for

surface area.

The rotating disk and stationary disk dissolution systems

provide methodologies that are versatile enough to study the

characteristics of compounds of pharmaceutical interest un-

der a variety of test conditions. Characteristics common to

both systems include the following:

(1) They are adaptable to use with standard dissolution

testing stations, and both use a tablet die to hold the

nondisintegrating compact during the dissolution test.

(2) They rely on being able to compress the test compound

into a compact that does not flake or fall free during the

dissolution test.

(3) A single surface of known geometry and physical di-

mension is presented for dissolution.

(4) The die is located at a fixed position in the vessel which

decreases the variation from hydrodynamic conditions.

A difference between the two systems is the source of flu-

id flow over the dissolving surface. In the case of the rotat-

ing disk system, fluid flow is generated by the rotation of the

die in a quiescent fluid while fluid flow is generated by a

paddle or other stirring device for the stationary disk system.

EXPERIMENTAL PROCEDURE

The procedure for carrying out dissolution studies with

this type of equipment consists of preparing a nondisinte-

grating compact of material using a suitable compaction ap-

paratus, placing the compact and surrounding die assembly

in a suitable dissolution medium, subjecting the compact to

the desired hydrodynamics near the compact surface, and

measuring the amount of dissolved solute as a function of

time.

Compacts are typically prepared using an apparatus that

consists of a die, an upper punch, and a lower surface plate

fabricated out of hardened steel or other material that allows

the compression of material into a nondisintegrating com-

pact. An alternative compaction apparatus consists of a

die and two punches. Other configurations that achieve a

nondisintegrating compact of constant surface area also

may be used. The nondisintegrating compact typically has

a diameter of 0.2 cm to 1.5 cm.

Compact Preparation

Attach the smooth lower surface plate to the underside of

the die, or alternatively, insert the lower punch using an ap-

propriate clamping system. Accurately weigh a quantity of

material necessary to achieve an acceptable compact and

transfer to the die cavity. Place the upper punch into the

die cavity and compress the powder on a hydraulic press

at a compression pressure required to form a nondisintegrat-
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ing compact that will remain in the die assembly for the

length of the test. Compression for 1 minute at 15MPa us-

ually is sufficient for many organic crystalline compounds,

but alternative compression conditions that avoid the forma-

tion of capillaries should be evaluated.

Changes in crystalline form may occur during compres-

sion, therefore confirmation of solid state form should be

performed by powder X-ray diffraction or other similar

technique. Remove the surface plate or lower punch. Re-

move loose powder from the surface of the compact and

die by blowing compressed air or nitrogen over the surface.

Dissolution Media

Dissolution may be run in the physiological pH range at

378 to approximate in-vivo conditions. Whenever possible,

it also is appropriate to perform the test under sink condi-

tions. Dissolution media should be deaerated immediately

prior to use to avoid air bubbles forming on the compact

or die surface.1

Dissolution media temperature and pH must be con-

trolled, especially when dealing with ionizable compounds

and salts. In those cases, the dissolution rate may depend

strongly on the pH, buffer species, and buffer concentration.

Where possible, testing should be carried out under the

same conditions that are used to determine the intrinsic sol-

ubility of the solid state form being tested. A simplifying

assumption in constant surface area dissolution testing is

that the pH at the surface of the dissolving compact is the

same as the pH of the bulk dissolution medium. For nonio-

nizable compounds, this is relatively simple as no signifi-

cant pH dependence of dissolution rate is expected. For ac-

ids and bases, the solute can alter the pH at and near the sur-

face of the compact as it dissolves. Under these conditions,

the pH at the surface of the compact may be quite different

from the bulk pH due to the self-buffering capacity of the

solute. To assess intrinsic solubility, experimental condi-

tions should be chosen to eliminate the effect of solute buf-

fering, alteration of solution pH, and precipitation of other

solid state forms at the surface of the compact. For weak ac-

ids, the pH of the dissolution media should be one to two pH

units below the pKa of the dissolving species. For weak ba-

ses, the pH of the dissolution medium should be one to two

pH units above the pKa of the dissolving species.

Test Apparatus

METHOD 1 (ROTATING DISK)

A typical apparatus (Figure 1) consists of a punch and die

fabricated out of hardened steel. The base of the die has

three threaded holes for the attachment of a surface plate

made of polished steel, providing a mirror-smooth base

for the compacted pellet. The die has a cavity into which

is placed a measured amount of the material whose intrinsic

dissolution rate is to be determined. The punch is then in-

serted in the die cavity and the test material is compressed

with a hydraulic press. [NOTE—A hole through the head of

the punch allows insertion of a metal rod to facilitate remov-

al from the die after the test.] A compacted pellet of the ma-

terial is formed in the cavity with a single face of defined

area exposed on the bottom of the die.

1 One method of deaeration is as follows: Heat the medium,
while stirring gently, to about 418, immediately filter under
vacuum using a filter having a porosity of 0.45 mm or less,
with vigorous stirring, and continue stirring under vacuum
for about 5 minutes. Other deaeration techniques for remov-
al of dissolved gases may be used.
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Figure 1

The die assembly is then attached to a shaft constructed of

an appropriate material (typically steel). The shaft holding

the die assembly is positioned so that when the die assembly

is lowered into the dissolution media (Figure 2), the ex-

posed surface of the compact will be not less than 1.0 cm

from the bottom of the vessel and nominally in a horizontal

position. The die assembly should be aligned to minimize

wobble, and air bubbles should not be allowed to form on

the compact or die surface.
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Figure 2

A rotating disk speed of 300 rpm is recommended. Typ-

ical rotation speeds may range from 60 rpm to 500 rpm. The

dissolution rate depends on the rotation speed used. This pa-

rameter should be selected in order to admit at least five

sample points during the test, but excessive stirring speeds

may create shear patterns on the surface of the dissolving

material that could cause aberrant results (i.e., nonlinearity).

Typically, the concentration of the test specimen is mea-

sured as a function of time, and the amount dissolved is then

calculated. The sampling interval will be determined by the

speed of the dissolution process. If samples are removed

from the dissolution medium, the cumulative amount dis-

solved at each time point should be corrected for losses

due to sampling.

METHOD 2 (STATIONARY DISK)

The apparatus (Figure 3) consists of a steel punch, die,

and a base plate. The die base has three holes for the attach-

ment of the base plate. The three fixed screws on the base

plate are inserted through the three holes on the die and then

fastened with three washers and nuts. The test material is

placed into the die cavity. The punch is then inserted into

the cavity and compressed, with the aid of a bench top press.

The base plate is then disconnected from the die to expose a

smooth compact pellet surface. A gasket is placed around

the threaded shoulder of the die and a polypropylene cap

is then screwed onto the threaded shoulder of the die.

Figure 3

The die assembly is then positioned at the bottom of a

specially designed dissolution vessel with a flat bottom

(Figure 4). The stirring unit (e.g., paddle) is positioned at

an appropriate distance (typically 2.54 cm) from the com-

pact surface. The die assembly and stirring unit should be

aligned to ensure consistent hydrodynamics, and air bubbles

should not be present on the compact surface during testing.

Alternative configurations may be utilized if adequate char-

acterization and control of the hydrodynamics can be estab-

lished.
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Figure 4

The dissolution rate depends on the rotation speed and

precise hydrodynamics that exist. Typically, the concentra-

tion of the test specimen is measured as a function of time

and the amount dissolved then calculated. The sampling in-

terval will be determined by the speed of the dissolution pro-

cess (see Method 1). If samples are removed from the

dissolution media, the cumulative amount dissolved at each

time point should be corrected for losses due to sampling.

DATA ANALYSIS AND INTERPRETATION

The dissolution rate is determined by plotting the cumu-

lative amount of solute dissolved against time. Linear re-

gression analysis is performed on data points in the initial

linear region of the dissolution curve. The slope corresponds

to the dissolution rate (mass sec–1).

The amount versus time profiles may show significant

curvature. When this occurs, it is important that only the ini-

tial linear portion of the profile is used to determine the dis-

solution rate. If curvature is observed, it may be valuable to

assess the crystalline form of the compact by removing it

from the media and examining it by powder X-ray diffrac-

tion or another similar technique to determine if the exposed

surface area is changing.

The constant surface area dissolution rate is reported in

units of mass sec–1 while the dissolution flux is reported in

units of mass cm–2 sec–1. Test conditions, typically a descrip-

tion of the apparatus, rotation speed, temperature, buffer

species and strength, pH, and ionic strength should also

be reported with the analyses. The dissolution flux is calcu-

lated by dividing the dissolution rate by the surface area of

the compact.

Under ideal conditions, dissolution flux may be used to

estimate solubility. When hydrodynamic conditions are

well-defined, the appropriate hydrodynamic equations can

be solved taking into account that dissolution is determined

by both diffusive and convective components.

Ratios of the flux, measured under varying conditions of

pH, stirring speeds, buffer species, buffer concentrations, or

ionic strengths, yield values that are useful to determine the

relative dependence of the normalized dissolution rate on

these variables. These ratios are especially useful for ioniz-

able solutes where the flux is strongly dependent on pH,

buffer species, and buffer concentration. They are also use-

ful to determine relative stirring speed dependence.

In both Method 1 and Method 2, the functional relation-

ship between the experimental flux and the physicochemical

characteristics of the drug (solubility and diffusion coeffi-

cient) as well as the convective components (stirring speed

and kinematic viscosity of the medium) are known. There-

fore, a comparison between the experimental and the calcu-
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lated flux values can be made. It is also possible to use the

experimental flux value to calculate the solubility of the

compound when all other variables are known a priori. With

a more complex analysis, it is useful to compare the pH at

the dissolving surface of ionizable solute with the bulk pH,

which is an important consideration when setting conditions

for dissolution testing.

Upward curvature (positive second derivative) of the con-

centration versus time data is typically indicative of a sys-

tematic experimental problem. Possible problems include

physical degradation of the compact by cracking, delaminat-

ing, or disintegration.

Downward (negative second derivative) curvature of the

dissolution profile is often indicative of a transformation of

the solid form of the compact at the surface or when satura-

tion of the dissolution medium is inadvertently being ap-

proached. This often occurs when a less thermo-

dynamically stable crystalline form converts to a more sta-

ble form. Examples include conversion from an amorphous

form to a crystalline form or from an anhydrous form to a

hydrate form, or the formation of a salt or a salt converting

to the corresponding free acid or free base.&2S (USP28)

BRIEFING

h1101i Medicine Dropper, USP 27 page 2559. The proposed
revisions are intended to update and clarify this general informa-
tion chapter.

(PDF: W. Paul) RTS—41712-1

Change to read:

The Pharmacopeial medicine dropper consists of a tube made of
glass or other suitable transparent material that generally is fitted
with a collapsible bulb and, while varying in capacity, is constrict-

ed at the delivery end to a round opening having an external diam-
eter of about 3 mm. The dropper, when held vertically, delivers
water in drops each of which weighs between 45 mg and 55 mg.
In using a medicine dropper, one should keep in mind that few

&most&2S (USP28)

medicinal liquids

&do not&2S (USP28)

have the same surface

&tension&2S (USP28)

and flow

&viscosity&2S (USP28)

characteristics as water, and therefore the size of drops varies ma-
terially

&will vary&2S (USP28)

from one preparation to another.
Where accuracy of dosage is important, a dropper that has been

calibrated especially

&specifically&2S (USP28)

for the preparation with which it is supplied should be employed.
The volume error incurred in measuring any liquid by means of a
calibrated dropper should not exceed 15% under normal use con-
ditions.

BRIEFING

h1119i Near-Infrared Spectrophotometry, USP 27 page 2569
and page 3337 of the Second Supplement. The unavailability of
NIST SRM 1920a NIR wavelength calibration standard has
prompted the USP to establish an equivalent USP Near-Infrared
Calibrator Reference Standard (see Test Details under Instrumen-
tation in this general information chapter). Also, it is proposed to
replace the NIST SRM 2034 with the recommended NIST SRM
2036 for transmission wavelength and NIR diffuse reflectance
wavelength qualification because this standard contains a piece
of sintered polytetrafluoroethylene (PTFE) that provides a nearly
ideal diffuse reflector.

(PA6: L. Evans, G. Ritchie) RTS—41187-1

Change to read:

INSTRUMENTATION

Apparatus

All NIR measurements are based on passing light radiation
through or into a sample and measuring the attenuation of the
emerging (transmitted, scattered, or reflected) beam. There are a
variety of spectrophotometers available based on different operat-
ing principles.
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Some examples of currently available spectrophotometers are
the following: filter and grating-based dispersive, acousto-optical
tunable filter (AOTF), Fourier-transform (FT-NIR), and liquid
crystal tunable filters (LCTF) systems. Silicon, lead sulfide, indium
gallium arsenide and deuterated triglycine sulphate are commonly
used detector materials. Conventional cuvette sample holders, fi-
ber-optic probes, transmission dip cells, and spinning or traversing
sample holders are some of the more common sampling arrange-
ments.
The selection of the equipment should be based on the intended

application, with particular attention being paid to the suitability of
the sampling device for the type of sample to be analyzed.

Near-Infrared Reflectance References

NIR references, by providing a known stable measurement
against which other measurements can be compared, are used to
eliminate instrumental variations that would affect the measure-
ments.

Transmittance Mode—The measurement of transmittance is
dependent on a background transmittance spectrum for its calcula-
tion. A transmittance reference can be air, an empty cell, a solvent
blank, or in special cases, a reference sample.

Reflectance Mode—The measurement of reflectance is depen- 
dent on a background reflectance spectrum for its calculation. Most
measurements are performed in single-beam instruments; the re-
flectance of a background reference is scanned to obtain a baseline,
and then the reflectance of one or more analytical samples is mea-
sured. Common reflectance references are ceramic, perfluorinated
polymers and gold; other suitable materials may be used. Only
spectra measured against a background possessing the same optical
properties can be directly compared with one another.

Qualification of NIR Instruments

Elements of Qualification—The qualification of an NIR instru-
ment can be divided into three elements:
� Installation Qualification (IQ)
� Operational Qualification (OQ)
� Performance Qualification (PQ)

Installation Qualification—The IQ requirements help ensure
that the hardware and software are installed according to vendor
and safety specifications at the desired location.

Operational Qualification—In operational qualification, the in-
strument’s performance is controlled with respect to external certi-
fied standards to verify that the system operates within target
specifications. The purpose of operational qualification is to ensure
that an instrument is suitable for its intended application. Because
there are so many different approaches to measuring NIR spectra,
operational qualification with traceable external standards that can
be used on any instrument is desired. The most important property
of a reference material is its stability. For example, the commonly
employed internal polystyrene-film reference may be subject to
aging and attack by solvents and vapors in the laboratory environ-
ment. The use of external traceable reference standards does not
imply the omission of the instrument’s internal quality control pro-
cedures. Similiar to any spectrophotometric device, NIR instru-
ments need to be qualified for both wavelength and photometric
scale. Maximum and reduced light-flux noise tests are also includ-
ed.

Performance Qualification—In performance qualification, a
quality of fit to an initial scan or group of scans included in the
operational qualification is employed. In such an analysis, it is as-

sumed that reference standard spectra collected on a new or a new-
ly repaired, properly operating instrument represent the best ones
available. Comparisons of spectra taken over time on the identical
reference standards form the basis for evaluating the long-term sta-
bility of an NIR measurement system. The objective is to ensure
that no wavelength calibration shift or change in sensitivity occurs
during ongoing analysis.
Previous operational qualification has shown that the equipment

is acceptable for use; therefore, a single performance qualification
standard can be used to reverify performance on a continuing basis.
The user may have a method-specific reference sample to perform
this kind of control, providing the sample is stable.

Test Details—The specific tests and how frequently they are
performed for each level of qualification is dependent on the instru-
ment and intended application.

Wavelength Uncertainty—Potential problems with internal cali-
bration schemes are avoided by specifying appropriate indepen-
dent external wavelength standards. For the reflectance mode,
NIST SRM 1920a1

&USP Near-Infrared Calibrator RS1
&2S (USP28)

and NIST SRM 20352 used in the transflectance mode are availa-
ble. The nature and type of background reference standard must be
specified. In transmittance measurements, NIST SRM 2035 rare
earth oxide in glass standard, or Holmium oxide solution NIST
SRM 20343

&NIST SRM 20363&2S (USP28)

are available. Alternative standards may be used with appropriate
justification.
Take one spectrum (with the same spectral resolution used to

obtain the certified value) and measure the position of at least three
peaks to cover the entire available range. The acceptance limits for
SRM 1920a are reported in Table 1.

1 A mixture of dysprosium, holmium, and erbium, NIST SRM 1920a may
be obtained fromNIST, Gaithersburg, MD 20899: ‘‘AWavelength Standard
for the Near-Infrared Based on the Reflectance of Rare Earth Oxides,’’ J.
Res. Natl. Bur. Stds. 1986, 91(5), 243–253. This reference material exhibits
useful calibration peaks in the 700- to 2500-nm range. Because there is no
available calibration peak above 2000 nm in SRM 1920a, an instrument
cannot be considered wavelength-qualified in the 2000- to 2500-nm range.
1 USP Near-Infrared Calibrator RS is a mixture of dysprosium, holmium,
erbium, and talc and may be obtained from USP. ‘‘Accurate Wavelength
Measurements of a Putative Standard for Near-Infrared Diffuse Reflection
Spectrometry,’’ by Tomas Isaksson, Husheng Yang, Gabor J. Kemeny,
Richard S. Jackson, Qian Wang, M. Kathleen Alam, and Peter R. Griffiths
(Department of Chemistry, University of Idaho, Moscow, Idaho 83844-
2343, USA) Appl Spectrosc 2003, 57(2) 176–185. This reference material
exhibits peaks in both the 700- to 1100-nm and 1100- to 2500-nm ranges.
2 SRM 2035, a rare earth oxide in glass, is intended for transmission wave-
length qualification and has been certified recently by NIST.
&This standard consists of samarium, ytterbium, holmium, and ne-
odymium rare earth oxide (REO).&2S (USP28)

‘‘Production and Verification of SRM 2035. Near Infrared Transmission
Wavelength Standard’’, NIST Special Publication 1999, 260-102 (in prep-
aration). This standard may be used in transflectance mode, but it is not
currently certified for such use.
3 Holmium oxide solution, NIST SRM 2034, (wavelength standard from
240 to 650 nm) may be used currently in the 650- to 1100-nm region al-
though bands are not certified in this region. "Holmium Oxide Solution
wavelength Standard from 240 to 640 nm-SRM 2034", NBS Special Pub-
lication 1986, 260-102; ‘‘Spectral Transmittance Characteristics of Holmi-
um Oxide in Perchloric Acid’’, J. Res. Natl. Bur. Stds., 1985. 90(2), 115–
125.
3 SRM 2036, a rare earth oxide in glass, is intended for NIR diffuse reflec-
tance wavelength qualification and is available from NIST. This standard
also consists of samarium, ytterbium, holmium, and neodymium rare earth
oxide (REO). In addition, SRM 2036 contains a piece of sintered polytet-
rafluoroethylene (PTFE) that provides a nearly ideal diffuse reflector.
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Table 1. Recommended Near-IR Instrument Specificationsa

Wavelength Uncertainty SRM 1920a

&USP Near-Infrared Calibrator RS&2S (USP28)

peaksb occur at 1261, 1681, and 1935 nm
Tolerances +1 nm at 1200 nm or +8 cm–1 at 8300 cm–1

+1 nm at 1600 nm or +4 cm–1 at 6250 cm–1

+1.5 nm at 2000 nm or +4 cm–1 at 5000 cm–1

Photometric Linearity AOBS vs AREF at 1200, 1600, and 2000 nm;c

slope = 1.0 + 0.05; intercept = 0.0 + 0.05
Spectrophotometric Noise measured for 100-nm (300 cm–1) segments between 1200 and 2200 nm (8300 and 4500

cm–1)
Average RMS for measurements
at high-light flux

less than 0.3 6 10–3; no RMS noise greater than 0.8 6 10–3

Average RMS for measurements
at low-light flux

less than 1 6 10–3; no RMS noise greater than 2.0 6 10–3

a A maximum nominal instrument bandwidth of 10 nm at 2500 nm or 16 cm–1 at 4000 cm–1 is appropriate for most applications.
b The nominal 1935-nm peak is sensitive to instrument bandwidth. Use the wavelength value supplied with SRM 1920a
&USP Near-Infrared Calibrator RS&2S (USP28)
at the appropriate instrument bandwidth to determine wavelength uncertainty.
c AOBS is the observed absorbance, and AREF is the tabulated absorbance of the reference reflectors at each of the three specified wavelengths.

Photometric Linearity—Verification of photometric linearity is
demonstrated with a set of transmission standards of known rela-
tive transmittance or reflectance standards of known relative reflec-
tance, usually expressed as percent transmittance or reflectance.
For reflectance measurements, traceable carbon-doped polymer
standards are available. Spectra obtained from reflectance stan-
dards are subject to variability as a result of the difference between
the experimental conditions under which they were factory-cali-
brated and those under which they are subsequently put to use.
Hence, the percent reflectance values supplied with a set of calibra-
tion standards may not be useful in the attempt to establish an ‘‘ab-
solute’’ calibration for a given instrument. Provided that (1) the
standards do not change chemically or physically, (2) the same ref-
erence background is used as was used to obtain the certified val-
ues, and (3) the instrument measures each standard under identical
conditions (including precise sample positioning), the reproduci-
bility of the photometric scale will be established over the range
of standards used. Subsequent measurements on the identical set
of standards give information on long-term stability. Use at least
four reference standards in the range 10% to 90%. [NOTE—A typ-
ical set of four reflectance references might be 10%, 20%, 40%,
and 80% with 1.0, 0.7, 0.4, and 0.1 as their respective absorb-
ances.] If the system is used for analytes with absorbances higher
than 1.0, add a 2% or a 5% standard, or both, to the set. The spe-
cifications are reported in Table 1.

Spectrophotometric Noise—NIR instrument software may in-
clude built-in procedures to automatically determine system noise
and to provide a statistical report of noise or signal-to-noise ratio
over its operating range. As previously discussed, it is desirable to
supplement such checks with measurements that do not rely direct-
ly on manufacturer-supplied procedures. If the qualification proce-
dures in the NIR software do not comply with the contents of this
chapter, it is recommended to supplement such checks with mea-
surements that do not rely directly on manufacturer-supplied pro-
cedures. The method involves measuring spectra of high- and low-

reflectance traceable reference materials. For transmittance mod-
ules there are no standards for the low-flux noise test at this time,
so it is only possible to perform the high-flux noise test.

HIGH-FLUX NOISE—The instrument noise is evaluated at high-
light flux by measuring reflectance or transmittance of the refer-
ence standard, with the reference material (e.g., 99%, reflectance
standard) acting as both the sample and the background reference.
The analysis is performed by tabulating RMS noise levels in suc-
cessive nominal 100-nm (300 cm-1) spectral segments across the
instrument’s range. The limits are reported in Table 1.

LOW-FLUX NOISE—The same procedure may be used with a low-
er-reflectivity reference material (e.g., 10% reflectance standard) to
determine system noise at reduced light flux. The source, optics,
detector, and electronics make significant contributions to the noise
under these conditions. The limits are reported in Table 1.

BRIEFING

h1120i Raman Spectrophotometry. A new general chapter,
designated h1120i Raman Spectrophotometry, is proposed. It is re-
cognized that Raman spectrophotometry is being used in the phar-
maceutical industry in a variety of settings, both as a laboratory and
as a process-measuring tool. As such, in the production of pharma-
ceuticals, this technique has many potential uses for controlling
product consistency, homogeneity, and final product quality. A
chapter on Raman spectrophotometry is being added to provide
general information on this technique, which may have application
in certain cases as a manufacturing real-time control technique.

(PA6: L. Evans, G. Ritchie) RTS—41439-1
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Add the following:

&h1120i RAMAN
SPECTROPHOTOMETRY

INTRODUCTION

Raman spectroscopy shares many of the principles that

apply to other spectroscopic measurements discussed in

Spectrophotometry and Light-Scattering h851i. Raman is

a vibrational spectroscopic technique and is therefore re-

lated to infrared (IR) and near-infrared (NIR) spectroscopy.

The Raman effect itself arises as a result of a change in the

polarizability of a molecular bond and is measured as inelas-

tically scattered radiation.

A Raman spectrum is generated by exciting the sample of

interest to a virtual state with a monochromatic source, typ-

ically a laser. Light elastically scattered (no change in wave-

length) is known as Rayleigh scatter and is not of analytical

interest. However, if the sample relaxes to a vibrational en-

ergy level differing from the initial state, the scattered radia-

tion is shifted in energy. The shift is commensurate with the

energy difference between the initial and final vibrational

states. This ‘‘inelastically scattered’’ light is referred to as

Raman scatter. Only about one in 108 photons incident to

the sample undergoes Raman scattering. If the Raman scat-

tered photon is of lower energy, it is referred to as Stokes

scattering. If it is of higher energy, it is referred to as anti-

Stokes scattering. In practice, nearly all analytically useful

Raman measurements make use of Stokes-shifted Raman

scatter.

The appearance of a Raman spectrum is much like an ab-

sorption Fourier transform–IR (FT–IR) spectrum. The in-

tensities, or the number of Raman photons counted, are

plotted against the shifted energies. The x-axis is generally

labeled ‘‘Raman Shift/cm–1’’ or ‘‘Wavenumber/cm–1’’. The

shift position is usually expressed in frequency and repre-

sents the frequency of the peak relative to the laser frequen-

cy. The spectrum is interpreted in the same manner as the

commensurate absorption FT–IR spectrum. The positions

of the shift frequencies for a given bond in an analyte are

similar to their respective absorption frequencies in an IR

spectrum. However, the peaks emphasized in a Raman spec-

trum are often de-emphasized in an IR spectrum and vice-

versa. This is why the two spectroscopic techniques are of-

ten said to be complementary.

Raman spectroscopy is advantageous because quick and

accurate measurements can often be made without destroy-

ing the sample (solid, semi-solid, liquid, or gas) and with

minimal or no sample preparation. The signal is typically

in the visible or near-IR (NIR) range, allowing efficient cou-

pling to fiber optics. This also means that a signal can be

obtained from any medium transparent to the laser, such

as glass, plastics, or samples in aqueous media. From an in-

strumental point of view, modern systems are easy to use,

provide fast analysis times (seconds to several minutes),

and are reliable. The Raman spectrum contains information

on fundamental vibrational modes of the sample that can

yield both sample and process understanding. Finally, the

analysis modeling may be simpler than that associated with

other spectroscopic techniques. (Both univariate and multi-

variate methods and calibrations can be used).

In addition to normal Raman spectroscopy, there are a

number of more specialized Raman techniques. These in-

clude resonance Raman (RR), surface-enhanced Raman

spectroscopy (SERS), Raman optical activity (ROA), coher-

ent anti-Stokes Raman spectroscopy (CARS), Raman gain

or loss spectroscopy, and hyper-Raman spectroscopy. These

techniques are not widely implemented currently, and are

not addressed in this general information chapter.
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QUALITATIVE AND QUANTITATIVE RAMAN

MEASUREMENTS

There are two general classes of commonly performed

Raman measurements: qualitative and quantitative.

Qualitative Raman Measurements

Qualitative Raman measurements yield accurate spectral

information about the vibrational bands present in the sam-

ple. Because the Raman spectrum is specific for a given

compound, qualitative Raman measurements may be used

as a compendial ID test, as well as for structural elucidation.

Quantitative Raman Measurements

Quantitative Raman measurements follow a relationship

comparable to Beer’s law:

IV = KLCI0,

in which IV is the peak intensity at a given wavelength, K

represents instrument and sample constants, L is the path-

length, C is the molar concentration of a particular compo-

nent in the sample, and I0 is the laser intensity. In practice,

path length is more accurately described as sampling vol-

ume, which is an instrumental variable described by the fo-

cus of the laser and the collection optics. From the equation,

it is apparent that peak intensity is directly correlated to con-

centration. It is this relationship that is the basis for the ma-

jority of quantitative Raman applications.

FACTORS AFFECTING QUANTITATION

Sample-Based Factors

The most important sample-based factors are fluores-

cence, sample heating, and matrix absorption. Fluorescence

is typically observed as a broad sloping background under-

lying the Raman spectrum. The effect on quantitation is

therefore that of an unstable baseline and decreased sig-

nal-to-noise ratio. The exact wavelength and intensity is de-

pendent on the identity and concentration of the fluorescing

material. Because fluorescence is generally a much more ef-

ficient process, even very minor amounts of fluorescent im-

purities can lead to significant Raman signal degradation.

Fluorescence can be minimized by using longer wavelength

excitation sources such as 785 nm or 1064 nm. However,

the intensity of the Raman signal is proportional to �–4,

where � is the excitation wavelength. The optimum sig-

nal-to-noise ratio will be obtained by balancing fluorescence

rejection, signal strength, and detector response.

Fluorescence in solids can also be mitigated by exposing

the sample to the laser source for a period of time before

measurement. This process is called photobleaching, and

operates by degrading the highly absorbing species. Photo-

bleaching is less effective in liquids, where the sample is

mobile, or if the amount of fluorescent material is more than

a trace.

Sample heating can cause a variety of issues, such as

physical form change (melting), polymorph conversion, or

sample burning. This is usually an issue for colored, highly

absorbing species, or very small particles that have low heat

transfer. The effects of sample heating are usually observ-

able either as changes in the Raman spectrum over time or

by visual inspection of the sample. Besides decreasing the

laser flux, a variety of methods can be employed to diminish
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heating, such as moving the sample or laser during the mea-

surement or improving the heat transfer of the sample with

thermal contact or liquid immersion.

Absorption of the Raman signal by the matrix can also

occur. This problem is more prevalent with long wavelength

FT–Raman systems where the Raman signal can overlap

with a NIR overtone absorption. This effect will be depend-

ent on the optics of the system as well as on the sample pre-

sentation. Associated with this effect is variability from

scattering in solids as a result of packing and particle size

differences. The magnitude of all of these effects, however,

is typically less severe than in NIR because of the limited

depth of penetration and the relatively narrower wavelength

region sampled in Raman spectroscopy.

Sampling Factors

Quantitative Raman spectroscopy differs from many oth-

er spectroscopic techniques in that it is a single beam mea-

surement with no background. Careful instrument design

and sampling can minimize this variation but not entirely

remove it. Thus the absolute Raman signal intensity is very

difficult to use for direct quantitation of an analyte. Among

the potential sources of variation are changes in sample

opacity, sample heterogeneity, changes in laser power at

the sample, and changes in optical collection geometry or

sample position. These effects can be minimized by sam-

pling in a reproducible, representative manner.

Use of an internal reference is the most common and ro-

bust method of eliminating variations due to absolute inten-

sity fluctuations. There are several choices for this approach.

An internal standard can be deliberately added, and isolated

peaks from this standard can be employed. In a solution, an

isolated solvent band can be employed because the solvent

will remain relatively unchanged from sample to sample.

Also, in a formulation, an excipient peak can be used if it

is in substantial excess compared to the analyte. The entire

spectrum can also be used as a reference, with the assump-

tion that laser and sample orientation changes will affect the

entire spectrum equally.

A second important sampling-based factor to consider is

spectral contamination. Raman is a weak effect that can be

masked by a number of external sources. Common contam-

ination sources include sample holder artifacts (container or

substrate) and ambient light. Typically, these issues can be

identified and resolved by careful experimentation.

APPARATUS

Components

All modern Raman measurements involve irradiating a

sample with a laser, collecting the scattered radiation, reject-

ing the Rayleigh scattered light, differentiating the Raman

photons by wavelength, and detecting the resulting Raman

spectrum. All commercial Raman instruments therefore

share the following common features to perform these func-

tions:

1. Excitation source (Laser)

2. Sampling device

3. Device to filter/reject light scattered at the laser wave-

length

4. Wavelength processing unit

5. Detector and electronics

EXCITATION SOURCE (LASER)

Table 1 identifies several common lasers used for pharma-

ceutical applications. UV lasers have also been used for spe-

cialized applications but have various drawbacks that

severely limit their utility for general analytical measure-

ments.
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Table 1. Typical Lasers Used in Pharmaceutical Applications

Laser l, nm (nearest

whole number) Type

Typical Power

at Laser

Wavelength Range, nm

(Stokes Region, 100

cm–1 to 3000 cm–1 shift) Comments

NIR Lasers

1064 Solid state

(Nd:YAG)

Up to 3W 1075–1563 Commonly used in

Fourier transform

instruments

785 Diode Up to 500 mW 791–1027 Most ubiquitous

dispersive Raman

laser

Visible Lasers

488–632.8 Ion gas and solid

state frequency

doubled lasers

Up to 1W 488–781 Fluorescence risks

SAMPLING DEVICE

Awide variety of sampling arrangements are possible, in-

cluding direct optical interfaces, microscopes, fiber optic-

based probes (either noncontact or immersion optics), and

sample chambers (including specialty sample holders and

automated sample changers). The sampling optics may also

be designed to obtain the polarization-dependent Raman

spectrum, which often contains additional information. Se-

lection of the sampling device will often be dictated by the

analyte. However, considerations such as sampling volume,

speed of the measurement, laser safety, reproducibility of

sample presentation, etc., should be evaluated to optimize

the sampling device for any given application.

FILTERING DEVICE

Scattered light at the laser wavelength (Rayleigh) is many

orders of magnitude greater than the Raman signal and must

be rejected prior to the detector. Notch filters are almost uni-

versally used for this purpose and provide excellent rejec-

t ion and stabil i ty combined with small size. The

traditional use of multistage monochromators for this pur-

pose, although still viable, is now rare. In addition, various

filters or physical barriers to shield the sample from external

radiation sources (e.g., room lights, laser plasma lines) may

be required depending on the collection geometry of the in-

strument.

WAVELENGTH PROCESSING UNIT

The wavelength may be processed either by dispersion or

interferometry (Fourier transform). The specific benefits and

drawbacks of each of the dispersive designs compared to the

FT instrument are beyond the scope of this chapter. Any

properly qualified instruments should be suitable for quali-

tative measurements. However, care must be taken when se-

lecting an instrument for quantitative measurements, as
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dispersion and response linearity may not be uniform across

the full spectral range (for example, when using an echelle

spectrograph).

DETECTOR

The silicon-based charge-coupled device (CCD) is the

most common detector for dispersive instruments. The

cooled array detector allows fast, full-spectrum measure-

ments with low noise. It also has peak wavelength respon-

sivity when matched to the commonly used 785-nm diode

laser. Fourier transform instruments typically use single-

channel germanium or indium–gallium–arsenide (InGaAs)

detectors responsive in the NIR to match neodymium:yt-

trium–aluminum–garnet (Nd:YAG) 1064-nm excitation.

Calibration

Raman instrument calibration consists of three compo-

nents: primary wavelength (x-axis), laser wavelength, and

intensity (y-axis).

PRIMARY WAVELENGTH (X-AXIS)

In the case of FT–Raman instruments, primary wave-

length-axis calibration is maintained with an internal He–

Ne laser. Most dispersive instruments utilize atomic emis-

sion lamps for primary wavelength-axis calibration. In all

Raman systems suitable for analytical Raman measure-

ments, the vendor will offer a procedure of x-axis calibration

that can be performed by the user. For dispersive Raman in-

struments, a calibration based on multiple atomic emission

lines is preferred. The validity of this calibration approach

can be verified subsequent to laser wavelength calibration

using a suitable Raman shift standard. For scanning disper-

sive instruments, calibration may need to be performed

more frequently and precision in both a scanning and static

operation mode may need to be verified.1

LASER WAVELENGTH

Laser wavelength variation can impact both the wave-

length precision and the photometric (intensity) precision

of a given instrument. Even the most stable current lasers

can vary slightly in their measured wavelength output.

The laser wavelength must therefore be confirmed to assure

that the Raman shift positions are accurate for both FT–Ra-

man or dispersive Raman instruments. A reference Raman

shift standard material such as those outlined in ASTM

E1840-96(2002)1 or other suitably verified materials can

be utilized for this purpose. [NOTE—Reliable Raman shift

standard values for frequently used liquid and solid re-

agents, required for wavenumber calibration of Raman

spectrometers, are provided in the ASTM Standard Guide

cited. These values can be used in addition to the highly ac-

curate and precise low-pressure arc lamp emission lines that

are also available for use in Raman instrument calibration.]

Spectrophotometric grade material can be purchased from

appropriate suppliers for this use. Certain instruments may

use an internal Raman standard separate from the primary

optical path. External calibration devices exactly reproduce

the optical path taken by the scattered radiation. [NOTE—

When chemical standards are used, care must be taken to

avoid standard contamination and to confirm standard sta-

bility.]

Unless the instrument is of a continuous calibration type,

the primary wavelength axis calibration should be per-

formed, as per vendor procedures, just prior to measuring

1 ASTM E1840-96(2002) Standard Guide for Raman Shift
Standards for Spectrometer Calibration, ASTM Internation-
al, 100 Barr Harbor Drive, PO Box C700, West Consho-
hocken, PA, USA, 19428-2959.
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the laser wavelength. For external calibration, the Raman

shift standard should be placed at the sample location and

measured using appropriate acquisition parameters. The

peak center of a strong, well-resolved band in the spectral

region of interest should be evaluated. The position can be

assessed manually or with a suitable, valid peak-picking al-

gorithm. The software provided by the vendor may measure

the laser wavelength and adjust the laser wavelength appro-

priately so that this peak is at the proper position. If the ven-

dor does not provide this functionality, the laser wavelength

should be adjusted manually.

INTENSITY (Y-AXIS)

Calibration of the photometric axis can be critical for suc-

cessful quantitation using certain analytical methods (che-

mometrics) and method transfer between instruments.

Both FT–Raman units and dispersive Raman units should

undergo similar calibration procedures. The tolerance of

photometric precision acceptable for a given measurement

should be assessed during the method development stage.

To calibrate the photometric response of a Raman instru-

ment, a broad-band emission source should be used. There

are two accepted methods: Method A, which utilizes an

NIST-traceable tungsten white light source2 (and is applica-

ble to all common laser excitation wavelengths listed in Ta-

ble 1) and Method B, which utilizes NIST SRM 2241,3 a

doped-glass fluorescence source that is currently available

only for systems with 785-nm nominal excitation.

Method A—The NIST-traceable source should be placed

at the sample location with the laser off and the response of

the detector measured (using parameters appropriate for the

instrument). The output for the source used for calibration

should be known. The ratio of the measured response to

the true response should be determined and a correction file

generated. This correction should be applied to all spectra

acquired with the instrument. Most manufacturers will pro-

vide both appropriate calibration sources and software for

this approach. If the manufacturer does not provide a proce-

dure or method, the user may accomplish the task using a

source obtained from NIST and appropriate software. If us-

ing a manufacturer’s method, attention must be paid to the

calibration procedure and source validity. The user should

obtain appropriate documentation from the manufacturer

to ensure a qualified approach.

Method B—The NIST SRM 2241 should be placed at

the sample location. With the laser on, a spectrum of the

SRM should be obtained (using parameters appropriate

for the instrument). The output for the source used for cal-

ibration should be known. The ratio of the measured re-

sponse to the true response should be determined and a

correction file generated. This correction should be applied

to all spectra acquired with the instrument. Most manufac-

turers will provide both appropriate calibration sources and

software for this approach. If the manufacturer does not pro-

vide a procedure or method, the user may accomplish the

task using a source obtained from NIST and appropriate

software. If using a manufacturer’s method, attention must

be paid to the calibration procedure and source validity. The

user should obtain appropriate documentation from the

manufacturer to ensure a qualified approach. [NOTE—Meth-

od B is currently appropriate only for a system with 785-nm

laser excitation. NIST is currently producing other SRM

2 NIST-traceable tungsten white light source statement:
While the calibration of the Raman frequency (or Raman
shift, cm–1) axis using pure materials and an existing ASTM
standard is well accepted, techniques for calibration of the
Raman intensity axis are not. Intensity calibrations of Ra-
man spectra can be accomplished with certified white light
sources.
3 NIST SRM 2241: Ray, K. G.; McCreery, R L. Raman in-
tensity correction standard for systems operating with 785-
nm excitation. Appl. Spectrosc. 1997 51, 108–116.

Pharmacopeial Forum
Vol. 30(6) [Nov.–Dec. 2004] IN-PROCESS REVISION 2145

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In-P
rocess

R
evision



materials that will be wavelength-specific for 1064-, 632.8-,

532-, and 514-nm excitation (and available in the 2004–

2006 timeframe).]

EXTERNAL CALIBRATION

Detailed functional validation employing external refer-

ence standards is recommended to demonstrate instrumental

suitability for laboratory instruments, even for instruments

possessing an internal calibration approach. The use of ex-

ternal reference standards does not negate the need for inter-

nal quality control procedures; rather, it provides

independent documentation of the fitness of the instrument

to perform the specific analysis/purpose. For instruments in-

stalled in a process location or in a reactor where positioning

of an external standard routinely is not possible, including

those instruments possessing an internal calibration ap-

proach, periodic checking of the relative performance of

an internal vs. external calibration approach should be

made. The purpose of this test is to check for change in com-

ponents that may not be included in the internal calibration

method (process lens, fiber-optic probe, etc.), e.g., photo-

metric calibration of the optical system.

QUALIFICATION AND VERIFICATION OF

RAMAN INSTRUMENTS

The suitability of a specific instrument for use in a given

method is ensured by a thorough technology-suitability

evaluation for the application; a routine, periodic instrument

operational qualification; and the more frequent perfor-

mance verification (see Definition of Terms and Symbols).

The purpose of the technology-suitability evaluation is to

ensure that the technology proposed is suitable for the in-

tended application. The purpose of the instrument qualifica-

tion is to ensure that the instrument to be used is suitable for

its intended application and, when requalified periodically,

continues to function properly over extended time periods.

When the device is used for a specific qualitative or quanti-

tative analysis, regular performance verifications are made.

Because there are many different approaches to measuring

Raman spectra, instrument operational qualification and

performance verification often employ external standards

that can be used on any instrument. As with any spectropho-

tometric device, a Raman instrument needs to be qualified

for both wavelength (x-axis and shift from the excitation

source) and photometric (intensity axis) precision.

In performance verification, a quality of fit to an initial

scan or group of scans (often referred to in nonscanning in-

struments as an accumulation) included in the instrumental

qualification can be employed. In such analysis, it is as-

sumed that reference standard spectra collected on a new

or a newly repaired, properly operating instrument represent

the best available spectra. Comparison of spectra taken over

time on identical reference standards [either the original

standard or identical new standards (if stability of the refer-

ence standards is a concern)] form the basis for evaluating

the long-term stability of a Raman measurement system.

Frequency of Testing

Instrumental qualification is performed at designated in-

tervals or following a repair or significant optical reconfi-

guration, such as a laser replacement or changing

excitation wavelengths. Full instrument requalification

may not be necessary when changing between sampling ac-

cessories such as a microprobe, a sample compartment, or a

fixed fiber-optic probe. Performance verification tests may

be sufficient in these cases; instrument-specific guidance

from the vendor on qualification requirements should be fol-

lowed. Tests include wavelength (x-axis and shift from the
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excitation source) and photometric (intensity axis) preci-

sion. Instrument qualification tests require that specific ap-

plication-dependent tolerances be met.

Performance verification is carried out on the instrument

configured for the analytical measurements and is done

more frequently than instrument qualification. Performance

verification includes wavelength uncertainty and intensity-

scale precision. Wavelength precision and intensity-scale

precision tests may be needed prior to any data collection

on a given day. Performance is verified by matching the cur-

rent spectra to those collected during the previous instru-

ment qualification.

Instrument Operational Qualification

It is important to note that the acceptance specifications

given in both the Instrument Operational Qualification

and Performance Qualification sections are applicable for

general use; specifications for particular instruments and ap-

plications may vary depending on the analysis method used

and the desired accuracy of the final result. ASTM standard

reference materials are also specified, with the understand-

ing that under some circumstances (specifically remote on-

line applications) calibration using one of these materials

may be impractical, and other suitably verified materials

may be employed. At this juncture it is important to note

that specific parameters such as spectrometer noise, limits

of detection (LOD), limits of quantification (LOQ), and ac-

ceptable spectral bandwidth for any given application

should be developed as part of the analytical method devel-

opment. Specific values for tests such as spectrometer noise

and bandwidth will be dependent on the instrument chosen

and the purpose required. In view of this, specific instrument

tests for these parameters are not dictated in this information

chapter.

WAVELENGTH (X-AXIS) PRECISION

It is important to ensure the precision of the wavelength

axis via calibration to maintain the integrity of Raman peak

positions. Wavelength calibration of a Raman spectrometer

consists of two parts: primary wavelength axis and laser

wavelength calibration. After calibrating both the primary

wavelength axis and the laser wavelength, instrument wave-

length uncertainty can be determined. This can be accom-

plished using a Raman shift standard such as the ASTM

shift standards or other suitably verified material. Selection

of a standard with bands present across the full Raman spec-

tral range is recommended so that instrument wavelength

uncertainty can be evaluated at multiple locations within

the spectrum. The tolerance of wavelength precision that

is required for a given measurement should be assessed dur-

ing the method-development stage. [NOTE—For scanning

dispersive instruments, calibration may need to be per-

formed more frequently, and precision in both a scanning

and static operation mode may need to be verified.]

PHOTOMETRIC PRECISION

Laser variation in terms of the total emitted photons oc-

curring between two measurements can give rise to changes

in the photometric precision of the instrument. Unfortunate-

ly, it is very difficult to deconvolute changes in the photo-

metric response associated with variations in the total

emitted laser photons from the sample and sampling-in-

duced perturbations. This is one of the reasons why absolute

Raman measurements are strongly discouraged and why the

photometric precision specification is set relatively loosely.

The tolerance of photometric precision required for a given

measurement should be assessed during the method-devel-

opment stage.
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Performance Qualification

The objective of performance qualification is to ensure

that the instrument is performing within specified limits

with respect to wavelength precision, intensity axis preci-

sion, and sensitivity. In certain cases when the instrument

has been set up for a specific measurement (for example, in-

stalled in a process reactor), it may no longer be possible or

desirable to measure the wavelength and photometric (inten-

sity) qualification reference standards identified above. Pro-

vided instrument operational qualification has shown that

the equipment is fit for use, a single external performance

verification standard can be used to reverify function on a

continuing basis (for example, a routinely used process sol-

vent signal, for both wavelength and photometric precision,

following reactor cleaning). The performance verification

standard should match the format of the samples in the cur-

rent analysis as closely as possible and use similar spectral

acquisition parameters. Quantitative measurements of an

external performance verification standard spectrum checks

both the wavelength (x-axis and laser wavelength) and the

photometric (intensity) precision. Favorable comparison of

a series of performance verification spectra demonstrates

proper continued operation of the instrument.

WAVELENGTH PRECISION

The wavelength precision should be measured by collect-

ing data for a single spectrum of the selected Raman shift

standard for a period equal to that used in the photometric

consistency test. Peak positions across the spectral range of

interest are used to calculate precision. Performance is ver-

ified by matching the current peak position to those collect-

ed during the previous instrument qualification and should

not vary by more than +0.3 cm–1, although this specifica-

tion may be adjusted according to the required accuracy of

the measurement.

PHOTOMETRIC CONSISTENCY

The photometric consistency should be measured by col-

lecting data for a single spectrum of a suitably verified ref-

erence standard material for a specified time. The areas of a

number of bands across the spectral range of interest should

be calculated using an appropriate algorithm. The most in-

tense band area is set to an intensity of 1, and all other en-

velopes are normalized to this band. Performance is verified

by matching the current band areas to their respective areas

collected during the previous instrument qualification. The

areas should vary by no more than 10%, although this spec-

ification may be adjusted according to the required accuracy

of the measurement.

LASER POWER OUPUT PRECISION AND ACCURACY

This test is applicable only to Raman instruments with au-

tomatic, internal laser power meters. Instruments without la-

ser power measurement should utilize a calibrated laser

power meter from a reputable supplier. The laser output

should be set on a representative output, dictated by the re-

quirements of the analytical measurement and the laser

power measured. The output should be measured and

checked against the output measured at instrument qualifi-

cation. The power (in milliwatts or watts) should vary by no

more than 25% compared to the qualified level. If the power

varies by more than this amount, the instrument should be

serviced (as this variation may indicate, among other things,

a gross misalignment of the system or the onset of failure of

the laser).
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For instruments with an automatic, internal laser power

meter, the accuracy of the values generated from the internal

power meter should be compared to a calibrated external la-

ser power meter at an interval of not more than 12 months.

The internally calculated value should be compared to that

generated by the external power meter. Performance is ver-

ified by matching the current value to that generated during

the previous instrument qualification. The manufacturer

may provide software to facilitate this analysis. If the instru-

ment design prevents the use of an external power meter,

then the supplier should produce documentation to ensure

the quality of the instrument and provide a recommended

procedure for the above analysis to be accomplished during

a scheduled service visit.

METHOD VALIDATION

Validation of Raman methods will follow the same proto-

cols described in Validation of Compendial Methods h1225i

in terms of accuracy, precision, etc. However, several of

these criteria are affected by variables specific to Raman.

Fluorescence is the primary variable that can affect the

suitability of a method. The presence of fluorescent impuri-

ties in samples can be quite variable and have little effect on

the acceptability of a material. The method must be flexible

enough to accommodate different sampling regimes that

may be necessary to minimize the effects of these impuri-

ties.

Detector linearity must be confirmed over the range of

possible signal levels. Fluorescence may drive the signal

baseline higher than that used in the validation, in which

case the fluorescence must be decreased, or the method va-

lidated to accommodate the higher fluorescence levels. This

is also true for the precision, LOD, and LOQ of the method,

as increased baseline noise will negatively impact all of

these values. Because fluorescence may also affect quantita-

tion due to baseline shifts, confirmation of acceptable quan-

titation at different levels of photobleaching, when used,

should also be obtained.

The impact of the laser on the sample must be determined.

Visual inspection of the sample and qualitative inspection of

the Raman spectrum for measurements with differing laser

powers and exposure times will confirm that the sample is

not being altered (other than by photobleaching). Specific

variables to confirm in the spectrum are shifts in peak posi-

tion, changes in peak intensity and band width, and unex-

pected changes in background intensity.

Method precision must also encompass sample position.

The sample presentation is a critical factor for both solids

and liquids, and must be either tightly controlled or account-

ed for in the calibration model. Sample position sensitivity

can often be minimized by appropriate sample preparation

or sample holder geometry, but will vary from instrument to

instrument based on excitation and collection optical config-

uration.

DEFINITION OF TERMS AND SYMBOLS

Calibration model is a mathematical expression to relate

the response from an analytical instrument to the properties

of samples.

Instrument bandwidth is a measure of the ability of a

spectrometer to separate radiation of similar wavelengths.

Multiple linear regression is a calibration algorithm used

to relate the response from an analytical instrument to the

properties of samples. The distinguishing feature of this al-

gorithm is the use of a limited number of independent var-

iables. Linear-least-squares calculations are performed to

establish a relationship between these independent variables

and the properties of the samples.
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Multivariate curve resolution (MCR) is a curve deconvo-

lution technique that separates spectral components on the

basis of their linear contributions to the overall spectrum.

Operational qualification is the process by which it is

demonstrated and documented that the instrument performs

according to specifications, and that it can perform the in-

tended task. This process is required following any signifi-

cant change such as instrument installation, relocation,

major repair, etc.

Partial least squares (PLS) is a calibration algorithm used

to relate instrument responses to the properties of samples.

The distinguishing feature of this algorithm is that, although

similar to PCR, this algorithm includes data concerning the

properties of the samples used for calibration in the calcula-

tion of the factors used to describe the instrument responses.

Performance qualification is the process of using one or

more well-characterized and stable reference materials to

verify consistent instrument performance. Qualification

may employ the same or different standards for different

performance characteristics.

Principal component analysis and regression (PCA and

PCR) is a calibration algorithm used to relate the response

from an analytical instrument to the properties of samples.

This algorithm, which expresses a set of independent vari-

ables as a linear combination of factors, is a method of re-

lating those factors to the properties of the samples for

which the independent variables were obtained.

Raman spectrum4 is a graph of the radiant energy, or num-

ber of photons, scattered by the sample through the indirect

interaction between the molecular vibrations in the sample

and monochromatic radiation of frequency much higher

than that of the vibrations. The abscissa is usually the differ-

ence in wavenumber between the incident and scattered ra-

diation.

(Normal) Raman scattering4 is Raman scattering that oc-

curs through the polarizability, not the hyper-polarizabili-

ties, and is excited by radiation that is not in resonance

with electronic transitions in the sample. The scattering, in

fact, occurs through the derived polarizability tensors, i.e.,

through changes in the polarizability during the vibrations.

Raman wavenumber shift4,

is the wavenumber of the exciting line minus the wavenum-

ber of the scattered radiation. SI unit: m–1. Common unit:

cm–1 = 100 m–1.

is positive for Stokes scattering and negative for anti-Stokes

scattering.

APPENDIX: CHEMOMETRIC APPLICATIONS

AND MODEL BUILDING

Chemometrics can legitimately be used with Raman data

to create models that can be used for qualitative and/or

quantitative analysis.

Data Pretreatments

Pretreatments are mathematical manipulations of the

spectra performed prior to the primary modeling step. The

goal of pretreatments is to reduce the amount of irrelevant

information, eliminating it from the model prior to the appli-

cation of the primary technique. There are several data pre-

treatments that are typically used for removal of baseline

anomalies. These include multiplicative scatter correction
4 Chalmers, J., Griffiths, P., Eds. Handbook of Vibrational
Spectroscopy; John Wiley & Sons, Ltd: New York, 2002.
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(MSC), standard normal variate (SNV), and derivatives.

Pearson’s method, an iterative approach to baseline decur-

vature, works well for the correction of some sets of data.

Library Construction and Use

Raman libraries are often used for compound identifica-

tion. The test material can be tentatively known to the user

or not. Libraries used for the purpose of raw material, inter-

mediate, or formulation identity confirmation are best con-

structed from real production materials. This is particularly

prudent in light of the fact that materials differing in crystal-

linity or polymorphic constitution will yield varying Raman

spectra. Raman libraries purchased from a third party should

be used judiciously.

Qualitative algorithms vary, and the appropriate choice is

application dependent. For simple identifications, correla-

tion algorithms often work well. These algorithms can be

based on a variety of mathematical manipulations. Principal

component-based methods such as discriminant analysis

can also be used for qualitative analysis.

Quantitative Calibration Approach

Raman spectroscopy can be used for quantitative analysis

both for in-line and off-line work. There are some unique

aspects concerning the use of quantitative Raman spectra

that should be noted.

ALGORITHMS FOR QUANTITATION

As in the case of NIR spectroscopy (see Near-Infrared

Spectrophotometry h1119i), multivariate methods may be

used to model Raman data. However, univariate analyses

are often appropriate because of the resolution of informa-

tion that Raman affords.

Both peak areas and peak heights can appropriately be

used for Raman quantitation when univariate models are

employed. Peaks should be reasonably well resolved when

this approach is employed. As described above, peak ratios,

as a rule, should be employed to account for peak intensity

changes not related to the analyte. The judicious choice for a

reference band is critical in such cases. Multivariate meth-

ods are also viable for Raman quantitation.

Multivariate curve resolution (MCR), which attempts to

deconvolute the spectral data as a linear sum of its contribu-

tions, is a particularly effective means of dealing with Ra-

man data that exhibit substantial change. This algorithm

can potentially isolate the contribution from the analyte of

interest and quantify the level of this contribution from sam-

ple to sample. The method is often employed in a non-ne-

gative mode making the resulting factors potentially

interpretable.

Principal components analysis (PCA) can be used similar-

ly to MCR. The contribution of each component generated

can be used to semiquantitatively estimate the level of the

analyte. Related to PCA, principal component regression

(PCR) can also be used. This provides an opportunity for

reference data to be employed and is thus truly quantitative.

In many circumstances, multiple linear regression (MLR)

can be very effective for Raman quantitation. MLR gives

the user the capability of using denominator data points,

which can be very useful for Raman data. As with other

types of data, the ability to choose multiple numerators

can also work synergistically in a quantitative analysis.

Partial least squares (PLS) regression remains one of the

more popular choices for Raman quantitation. PLS uses the

reference data to orient the factor generation. This can be

very effective, especially for the quantitation of low-level

analytes.
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The choice of appropriate quantitation tools varies from

project to project. Both pretreatment methods and quantita-

tive algorithms should be chosen wisely according to the

goals. If isolated analyte and reference bands are available,

univariate models are often a good choice. If quantitative

estimates are all that are necessary or the sample set is a

closed set (no future predictions will be made), then MCR

or PCA are good choices. For reasonably extensive data sets

with available reference data, MLR, PCR, or PLS can be

used.&2S (USP28)

BRIEFING

h1177i Good Packaging Practices, page 1630 of PF 29(5)
[Sept.–Oct. 2003]. This chapter, which appeared in In-Process Re-
vision, is published again, with minor editorial changes, for public
comment.

(PSD: C. Okeke) RTS—41087-2

Add the following:

&h1177i GOOD PACKAGING
PRACTICES

This chapter provides general guidance on packaging

considerations for Pharmacopeial preparations that may be

stored, transported, and distributed. It describes procedures

that should be considered to ensure that proper packaging

practices are maintained. It does not affect any applicable

requirements under good manufacturing practices, state

laws governing pharmacy, theUSP General Notices and Re-

quirements or monographs, or provisions under approved

labeling.

Definitions for storage conditions and packaging are pro-

vided in Preservation, Packaging, Storage, and Labeling

under General Notices and Requirements. All equipment

used for recording, monitoring, and maintaining these tem-

perature and humidity conditions should be calibrated on a

regular basis. This calibration should be traceable to nation-

al or international standards (see also the general informa-

tion chapter Monitoring Devices—Time, Temperature, and

Humidity h1118i).

CONTAINERS

The monograph packaging and storage statement speci-

fies that the container (primary package) should meet the re-

quirements under Containers h661i and Containers—

Permeation h671i, which include the stipulations for deter-

mining if a container is ‘‘tight’’ or ‘‘well-closed.’’ In most

cases, compendial preparations are expected to be packaged

in ‘‘tight’’ containers, especially if the article is moisture

sensitive. In addition, where necessary, the packaging com-

ponent should protect the preparation from light, reactive

gases, solvent loss, microbial contamination, etc. ‘‘Tight’’

and ‘‘well-closed’’ containers are clearly defined in General

Notices and Requirements (see Containers under Preserva-

tion, Packaging, Storage, and Labeling), whereas testing

protocol and moisture permeation limits to determine if

the container meets either of these definitions can be found

in Containers h661i and Containers—Permeation h671i for

single-unit and multiple-unit containers.

A packaging system is composed of a container system

with its closure. This system may include several layers of

protection for the Pharmacopeial preparation along with any

sealing devices, delivery devices, labeling, and package in-

serts. The General Notices section also provides definitions

for types of packaging systems that contain and protect a

Pharmacopeial preparation (e.g., single-unit containers,
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unit-dose containers, etc.). Stability testing is conducted on

the dosage forms packaged in the container–closure system

proposed for marketing.

One type of permeation test for multiple-unit containers is

described in Containers—Permeation h671i. This test is in-

tended for drug products being dispensed on prescription in

vials with a container–closure system. The results of the test

reflect the water vapor permeation through the container and

through the closure. Limits have been established to define

whether a container for dispensing has tight or well-closed

characteristics with regard to water vapor permeation. FDA

recommends that manufacturers perform this test on the

container–closure system, although it is not specified in

USP. In this particular test, the inner seal of the manufac-

turer’s container–closure system is removed prior to testing.

Single-unit containers for capsules and tablets under Con-

tainers—Permeation h671i are measured for water vapor

permeation according to the criteria for the four classes of

containers (classes A–D).

The USP recognizes several official container materials

that can be selected on the basis of their properties. Most

containers are made of glass or plastic. Glass containers

must be evaluated for chemical resistance and light trans-

mission (if indicated) as described in Containers h661i. In

addition, injectable medication containers should be re-

viewed according to the section Packaging under Injections

h1i. Elastomeric closures should be evaluated separately as

described in Elastomeric Closures for Injection h381i. Plas-

tic containers should be assessed using different criteria for

the three types of plastics as described in the following sec-

tions under Containers h661i: Polyethylene Containers

(PE) for dry oral solid dosage forms, Polyethylene Tereph-

thalate Bottles and Polyethylene Terephthalate G Bottles

(PET, PETG) for liquid oral dosage forms, and Polypropyl-

ene Containers (PP) for dry solid and liquid oral dosage

forms. As articulated in these sections, plastics should un-

dergo testing for light transmission (if appropriate), water

vapor permeation (see also Containers—Permeation

h671i), extraction physiochemical testing, and biological

testing (see also Biological Reactivity Tests, In Vitro h87i

and Biological Reactivity Tests, In Vivo h88i). For example,

testing water vapor permeation for a PE container is con-

ducted by sealing the container with heat-sealed foil lami-

nate and measuring the water permeation in a humid

atmosphere. Given that water vapor does not permeate the

foil laminate, this test assesses only the properties of the

container. The level of protection provided by a packaging

system marketed with a heat-sealed foil laminate inner seal

(prior to removal of the foil) is approximated by this test.

However, in the case of a PET bottle for liquid preparations,

water vapor permeation testing is done by filling containers

with water and measuring the water loss rate in a dry atmo-

sphere. Additional testing may be required for certain phar-

maceutical dosage forms as well.

The container–closure system for the storage or shipment

of a bulk liquid drug substance is typically plastic, stainless

steel, a glass-lined metal container, or an epoxy-lined metal

container with a rugged, tamper-resistant closure. Qualifica-

tion of the container–closure system for these types of prep-

arations includes evaluation for solvent and gas permeation,

light transmittance, closure integrity, ruggedness in ship-

ment, protection against microbial contamination through

the closure, and compatibility and safety of the packaging

components as appropriate (see Containers h661i).

Other information on container–closure systems may be

found in FDA’s Guidance for Industry: Container Closure

System for Packaging Human Drugs and Biologics,

www.fda.gov.
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PACKAGING

Packaging for Pharmacopeial articles can be divided into

categories according to terminology generally accepted by

industry. As mentioned earlier, the General Notices section

provides some definitions for different types of containers

classified by their characteristics and uses. In addition, the

ASTM Committee D10 on packaging publishes terminolo-

gy, practices, test methods, specifications, guides, and clas-

sifications for testing and evaluating packaging (see ASTM

D99695, ‘‘Standard Terminology of Packaging and Distri-

bution Environments’’). Under certain rules and guidelines

(e.g., such as 49 CFR, Dangerous Goods, and others), how-

ever, alternate terminology is used for the components de-

scribed below. For terminology pertaining to repackaging

processes, refer to Packaging Practice—Repackaging a Sin-

gle Solid Oral Drug Product into a Unit-Dose Container

h1146i.

Primary Container—This container is in direct contact

with the Pharmacopeial preparation. The purpose of a pri-

mary container, also referred to as an immediate container,

is to protect the preparation from environmental hazards

during storage and handling. In some cases, the primary

container is also a specialized delivery system, such as an

aerosol or a metered-dose dispenser (see Pharmaceutical

Dosage Forms h1151i). For the majority of oral dosage

forms, the primary container consists of a cap and a bottle

or a blister or pouch package that can be made from many

different materials, including glass, plastic, single or lami-

nated flexible materials, and metal. All components of the

primary container must meet the requirements under 21

CFR for direct food contact and, where applicable, the

USP requirements under Containers h661i and Con-

tainers—Permeation h671i. A full description of the pri-

mary container is included under the ‘‘Container/Closure

System’’ section of the New Drug Application (NDA), Ab-

breviated New Drug Application (ANDA), or other classes

of FDA submissions.

Critical Secondary Container—This container is not in

direct contact with the article, but it provides essential pro-

duct stability protection. For example, a primary container

may be packed inside a critical secondary container such as

a pouch to provide moisture, gas, light, or microbial protec-

tion not afforded by the primary container. A description of

the critical secondary container is included under the ‘‘Con-

tainer/Closure System’’ section of the NDA, ANDA, or oth-

er classes of FDA submissions.

Secondary Container—This container encloses one or

more primary containers. A secondary container is not al-

ways present. If used, it is usually designed for the final mar-

ket presentation. Secondary containers are often used

simply to carry required labeling or to keep individual pri-

mary containers together with delivery systems or other

add-on features. Secondary containers can also provide pro-

tection against damage in the handling and distribution sys-

tem. The most common secondary container is the standard

folding carton. Some products, such as syringes, may be

placed in trays prior to packing in a carton. Secondary con-

tainer materials are not included in the container and closure

description and require neither stability studies nor prior ap-

proval when making a change in the materials used.

Additional Packaging—A wide variety of additional

packaging, such as trays and display cartons, may be used

to hold primary containers.

Unit of Sale—This may be an individual bottle, a carton

containing one or more bottles, or a tray with multiple pri-

mary containers. A unit of sale may contain more than one

item for individual sale. For example, a display tray may

have multiples of a single article or a variety of related arti-

cles from a single manufacturer, each intended for individ-
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ual sale. The individual item intended for sale is referred to

as a stock-keeping-unit (SKU). SKUs are distinguished by a

discrete National Drug Code (NDC). Over-the-counter

(OTC) articles contain a Universal Product Code (UPC)

for all SKUs. A prescription SKU may be intended for final

consumer use and may not be repackaged by a pharmacy.

Such packages, often called ‘‘unit of issue’’ or ‘‘unit of

use,’’ require child-resistant (CR) packaging as described

under 16 CFR 1700, ‘‘Poison Prevention Packaging,’’ ex-

cept for packages exempted by the Consumer Product Safe-

ty Commission. The CR feature is typically incorporated by

the manufacturer (see Packaging—Unit of Use h1136i).

OTC articles are regulated under the same rule, but only if

they contain certain active ingredients above specified lim-

its. Any regulated product shipped via the United States

Postal Service (USPS) must meet the USPS rules under

39 CFR 111.

Final Exterior Package—This is typically a corrugated

fiberboard box (case) or a wrapper. The shipping case label

is affixed to this outermost layer and incorporates all of the

bar codes required by the National Wholesale Druggists’

Association (NWDA). This final package is normally

shipped on pallets to distribution centers, wholesalers, and

other large-volume customers. The manufacturer may or

may not intend that this package enter the small-package-

shipping environment as an individual unit without further

protection.

Especially with fiberboard boxes, relative humidity (RH)

may have a negative effect on the compression strength of

the box, causing loads to shift and potentially damage the

article or the outer and inner packaging. Articles stored in

refrigerators or freezers, which are environments with high

RH, are prone to this type of damage when stacked. The

problem may be exacerbated by carton design, stacking pat-

tern, or use of low edge-crush-test corrugated fiberboard.

Computer programs are available to determine the accept-

able stack height and patterns on the basis of carton weight,

style, size, and material. If problems occur, the product man-

ufacturer should be contacted. Source materials and refer-

ence information on corrugated fiberboard boxes can be

found in the ‘‘Fiber Box Handbook’’ published by the Fiber

Box Association.

A wholesaler or other reshipper should not assume that

the package received from the manufacturer is suitable for

reuse. Many packages are customized for very specific

routes and modes of transportation and are not suitable for

other applications. Like any other shipping container, insu-

lated cartons and inner protective packaging can be dam-

aged during transit, thus affecting package performance

and possibly allowing damage to contents if reused.

ENVIRONMENTAL ISSUES

Packaging materials are regulated by a variety of federal,

state, and local rules. In general, most pharmaceutical pack-

aging containers can be recycled within local programs. The

use of recycled material in primary containers is governed

by the FDA, but it is generally not allowed. Pharmaceutical

manufacturers commonly follow the most current Coalition

of Northeastern Governors’ rules (e.g., Model Toxics in

Packaging Legislation) regarding heavy metals in packag-

ing and other environmental issues.

Certain classes of Pharmacopeial articles may require spe-

cial handling. Such articles include products classified as (1)

Dangerous Goods under the Department of Transportation

(DOT), state, local, or carrier rules; (2) controlled drugs un-

der the Drug Enforcement Administration (DEA); or (3)

scheduled substances under state regulations.
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LABELING

The labeling of shipping containers by manufacturers

must be in compliance with the pertinent sections of FDA

and DOT rules.

Dangerous Goods—The labeling of shipments classified

asDangerous Goods, including all information on the bill of

lading or airway bill, must follow the instructions provided

by the DOT, the International Air Transport Association

(IATA), and the carrier. The exterior package must carry

all of the required standard symbols for the class of goods,

and the shipping container must comply with the perfor-

mance standards for the articles enclosed. The shipper of re-

cord is responsible for compliance with the Dangerous

Goods requirements.

Controlled Substances—When Pharmacopeial prepara-

tions that contain DEA-scheduled controlled substances

are distributed to a patient directly via the USPS, these

articles must be marked and labeled in accordance with

USPS Domestic Mail Manual, Regulation Article C023,

Section 7.2.&2S (USP28)

BRIEFING

h1178i Good Repackaging Practices, page 1219 of PF 29(4)
[July–Aug. 2003]. This proposed general chapter is being revised
to eliminate references to ‘‘prepackager’’ and to address comments
received. Editorial revisions have also been made.

(PSD: C. Okeke) RTS—40651-1

Add the following:

&h1178i GOOD REPACKAGING
PRACTICES

This chapter is intended to provide guidance to those en-

gaged in repackaging of drug products in accordance with

21 CFR 10.90. A pharmacist who repackages under the state

law needs to apply (1) the principal information provided in

the USP general information chapter Packaging Practice—

Repackaging a Single Solid Oral Drug Product Into a Unit-

Dose Container h1146i and (2) other beyond-use date refer-

ences in the Expiration Dating section under General Notic-

es and Requirements.

This chapter provides information to any person who re-

moves drugs from their original manufacturer’s container

and repacks them into a different container–closure system

for resale or for distribution to hospitals or other pharma-

cies. It does not apply to repackaging of any radioactive

drug products, including oral solids.

A repackager referred to here may also be a contract pack-

ager or a contract repackager. , or a contract prepackager.

The words ‘‘repackager’’ and ‘‘repacker’’ are the same in

this text and may be used interchangeably. These functions

are beyond the regular practice of a pharmacist. A repack-

ager or prepackager is required to register with the FDA and

comply with current Good Manufacturing Practices

(cGMPs) regulations in 21 CFR 210 and 211.

A repackager is expected to meet the requirements of

packaging practice under 21 CFR 210 through 226. Because

the packaging practice relates to packaging, processing, or

holding a drug product intended for administration to hu-

mans or animals, the repackager is expected to comply with

regulations such as those relating to the sections pertaining

to quality control, personnel qualifications, building and fa-
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cilities, equipment, production and process controls, pack-

aging and labeling controls, laboratory controls, master pro-

duction record, batch records and reprints, distribution

records, storage control records, and complaint files.

DEFINITIONS

For the purposes of this chapter repackager, contract

packager, and contract repackager contract prepackager,

and prepackager are defined as follows:

A REPACKAGER is one who purchases and removes a drug

product from the manufacturer’s market container or bulk

dosage container and places the product into a different con-

tainer for distribution for human or animal use. A repackag-

er may or may not take ownership from the manufacturer. A

repackager is engaged in the repackaging of drugs (see also

Packaging Practice—Repackaging a Single Solid Oral

Drug Product Into a Unit-Dose Container h1146i for more

definitions of a repackager).

A CONTRACT PACKAGER is one who is contracted by orig-

inal drug manufacturers to package or repackage their pro-

duct into a single- or multi-unit container chosen by the

manufacturer. These containers should meet all the applica-

ble requirements in this chapter, pertinent sections in gener-

al test chapters Containers h661i and Containers—

Permeation h671i, and comply with 21 CFR food additive

requirements.

AN EQUIVALENT CONTAINER–CLOSURE SYSTEM refers to a

container–closure system that yields the same, or better,

moisture vapor transmission rate (MVTR), oxygen trans-

mission, and light transmission as the original market con-

tainer. These values may be determined by the repackager,

or they may be obtained from the container–closure vendor

for the specific container–closure system under considera-

tion.

BEYOND-USE DATE (BUD) AND DISCARD-AFTER DATE are

equivalent and are assigned using the criteria stated in the

relevant section below.

EXPIRATION DATE is determined using stability studies and

is not the same as beyond-use date or discard-after date.

FACILITIES

The facility in which repackaging is practiced should be

operated in conformity with cGMPs. The environmental

conditions during the packaging and storage operation of

the drug product should comply with the controlled room

temperature (see General Notices), storage in a dry place,

and other requirements as directed by the manufacturer or

supplier, especially if the drug requires storage at special

temperature and humidity conditions (see Good Storage

and Shipping Practices h1079i).

ACQUISITION PROCESS

The repackager is expected to perform appropriate analyt-

ical testing for all pertinent specifications, such as identity

and strength of each active ingredient, and any other fin-

ished product tests to establish valid analytical data. The re-

packager is expected to maintain records of such analyses

on a batch-by-batch basis for the repackaged product that

is either transferred to the repackager by the manufacturer

or independently maintained by the repackager.

‘‘Bulk’’ in this text refers to the quantity of either drug

product or dosage form. The following criteria should be

considered by the repackager upon receipt of bulk prior to

repackaging.

(a) The bulk article should be distributed to the repackager

by the manufacturer in accordance with all regulatory

requirements and accompanied by appropriate labeling

and a valid expiration date. The repackager should also
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receive Material Safety Data Sheets (MSDS), Certifi-

cates of Analysis, and sample market labeling, includ-

ing inserts from the drug product manufacturer.

(b) The bulk article should be received intact and undam-

aged and in properly labeled containers with the Certi-

ficate of Analysis.

(c) The bulk article should undergo definitive organoleptic

evaluations to confirm its identity (e.g., physical ap-

pearance, marking, color, and odor) and to confirm

the labeling as described by the manufacturer.

(d) Records should be maintained to validate verify the

identity and quantity of each shipment received and

to verify the lot number and bar coded information

for each article of the bulk shipment received. This re-

cord should also include the name of the manufacturer

or supplier and its lot numbers and the date of receipt.

(e) The repackager should store and maintain the bulk un-

der storage conditions specified by the manufacturer,

and/or as directed under controlled room temperature

(see General Notices).

REPACKAGING PROCESS

The following criteria should be observed.

(a) The repackaging operations should be conducted under

conditions that meet specified storage temperature def-

initions (see General Notices). Conditions of operation

include maintenance of controlled room temperature in

the area where the repackaging operation is conducted

or other conditions as instructed by the manufacturer.

(b) The manufacturer should include, in the package insert

or in other appropriate literature supplied to the repack-

ager, the following information about the packaging:

materials of construction of the market package, its

MVTR (see USP general chapter h671i), as well as ox-

ygen transmission and light transmission characteristics

in order to enable the repackager to properly select an

equivalent container–closure system. If the repackager

does not use a container–closure system equivalent to

the manufacturer’s market package, then the repackager

must generate stability data for the drug product in the

new container–closure system to justify the expiration

date or BUD assigned.

(c) The repackaging containers are labeled with the same

labeling information as the market label that is used

by the manufacturer. The conditions on the labeling

should meet those required under 21 CFR 201,

211.122, 211.125, and 211.130.

(d) Written procedures should be maintained to ensure that

correct labels, labeling, and packaging materials are

used for drug products.

(e) All requirements for repackaging of bulk products

should meet 21 CFR 211.

(f) The packaging materials should meet the test require-

ments provided in 21 CFR in direct food additives or

additives that have been approved as food contact sub-

stances. See general chapters comply with 21 CFR food

additives regulations and all applicable requirements in

USP general chapters h661i, h671i, and h1146i.

LABELING

A repackager should provide appropriate labeling of the

product identical to the manufacturer’s approved market

container. All repackaged products should be labeled with

an appropriate BUD in the absence of stability data, or with

an expiration date in cases where suitable stability studies,

determined in CFR 211.166 (for recommended conditions
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see International Conference on Harmonization ICH Q1A

Stability Testing of New Drug Substances and Products),

have been performed on the product using the repackager’s

container. The expiration date will ensure that the products

meet applicable standards of identity, strength, quality, and

purity at the time of use.

EXPIRATION DATE/BEYOND-USE DATE

Expiration Date

Stability studies are performed on the drug product in the

original manufacturer’s containers to establish an expiration

date. When a drug is repackaged into a different container,

the product’s expiration date is altered or interrupted.

(a) The repackager may perform stability studies on the re-

packaged products to establish an expiration date for

the product based on scientific evaluation of the drug

product in the container–closure system in which it is

to be marketed.

(b) A repackager may use the manufacturer’s original expi-

ration date without additional stability testing if the

drug product is repackaged into an equivalent contain-

er–closure system that is at least as protective as, or

more protective than, the original system and complies

with criteria established for equivalency. Establishment

of system equivalency means (1) that the requirements

of USP general test chapters h661i and h671i are met

and (2) that the specifications such as light transmis-

sion, seals, or desiccants associated with the original

container–closure system, or special protective mate-

rials in which the drug product is marketed, are the

same. Comparison of container–closure systems may

be done through stress testing of the product after stor-

age under exaggerated conditions of temperature and

humidity. If the repackager does not use a container–

closure system equivalent to the manufacturer’s market

package, then the repackager must generate stability da-

ta for the drug product in the new container–closure

system to justify the expiration date or BUD assigned.

(c) A repackager should not use the equivalency contain-

er–closure system criteria to repackage drug products

where such products have been identified by the man-

ufacturer to have stability problems or if the manufac-

turer specifically states that the product should not be

repackaged using the equivalency container–closure

system criteria. For example, ‘‘This product is labile

(e.g., moisture sensitive) and therefore should be dis-

pensed only in the original manufacturer’s container’’.

In this case, a repackager needs to demonstrate the sta-

bility of the drug product in the repackager’s container–

closure system.

(d) Establishing the expiration date in this case the case

listed in (c) is applicable for unit-dose containers, mul-

tiple-unit containers, and unit-of-use container types.

Beyond-Use Date or Discard-After Date

In the absence of stability data, where a repackager re-

packages a product into a unit-dose or multiple-unit contain-

er without conducting appropriate stability studies to

support expiration dates used, the period of use of the prod-

uct is limited by the BUD for the repackaged product, which

must be less than the expiration date.

UNIT-DOSE PACKAGING

For unit-dose packaging, the following criteria should be

considered.
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(1) The original bulk container of the drug product to be

used for repackaging has not been previously opened.

(2) The contents of the original bulk drug product to be re-

packaged are repackaged at one time.

(3) The unit-dose container meets USP general test chapter

h671i testing requirements for either Class A or Class B

containers.

(4) The unit-dose container meets or exceeds the manufac-

turer’s specification for light resistance.

(5) The conditions of storage meet the storage specifica-

tions provided in the General Notices and as described

in the labeling by the manufacturer of the bulk product.

Where no specific storage conditions are specified, the

product should be maintained at controlled room tem-

perature and in a dry place during repackaging.

(6) The BUD used for the repackaged product does not ex-

ceed 6 months from the date of repackaging.

(7) The BUD does not exceed the manufacturer’s expira-

tion date.

(8) The BUD does not exceed 25% of the time between the

date of repackaging and the expiration date shown on

the manufacturer’s bulk article container of the drug be-

ing repackaged.

(9) Documentation should be in place to show that the pre-

ceding criteria (items 1–8) are met. Documentation to

show the type of packaging material used and the test-

ing for these materials is also kept on file.

(10) The repackager may not repackage if the manufacturer

specifically states ‘‘Do not repackage.’’ However, the

repackager may affix the repackager’s labeling if it is

in accordance with FDA requirements and in agreement

with the manufacturer of the drug product.

(11) The repackager may not use the expiration date and

BUD interchangeably because they imply the presence

or absence of stability testing, respectively.

MULTIPLE-UNIT PACKAGING

The General Notices define multiple-unit packaging as a

package that contains more than one single-dosage unit. For

multiple-unit packaging, the following criteria should be

considered in assigning a BUD.

(1) The original bulk container of drug product to be used

for repackaging has not been previously opened.

(2) The contents of the original bulk drug product to be

packaged are repackaged at one time.

(3) The conditions of storage meet the storage specifica-

tions in the General Notices and as described in the la-

beling of the manufacturer’s bulk product. Where no

specific storage conditions are specified, the product

should be maintained at controlled room temperature

and in a dry place during repackaging.

(4) The type of container used for repackaging should be

the same type used by the manufacturer as the market

container, and the product container should comply

with the requirements for containers as directed under

USP general test chapters h661i andh671i, as well as

the requirements of 21 CFR for food additives, or the

container should be composed of an approved food

contact substance. For example, if the manufacturer

packages in glass, the repackager should repackage in

glass of the same type used by the manufacturer or in

chemical-resistant glass containers.
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(5) Where the original container is a material other than

glass or high density polyethylene (HDPE), the repack-

ager may use a container demonstrated to be equivalent

to, or exceed, the protective properties of the manufac-

turer’s multiple-unit market container when performing

the applicable tests as described in USP general test

chapters h661i and h671i.

(6) Where the original container is polyethylene, the re-

packager may repackage in a chemical-resistant glass

container or a polyethylene container. These containers

should meet the appropriate tests and specifications in

21 CFR and USP general test chapters h661i and h671i.

(7) The container meets or exceeds the test results of the

manufacturer’s multiple-unit market container for light

transmission.

(8) The container meets or exceeds the manufacturer’s con-

tainer in special protective features: methods used to

prevent leaching of container materials or the use of

desiccants to maintain low moisture content. [NOTE—

Desiccants should always be packaged on top of the

drug product.]

(9) The container meets or exceeds the manufacturer’s con-

tainer test results for ‘‘tight’’ as provided in USP gen-

eral test chapters h661i and h671i.

(10) For all products, if the repackager uses a container that

is equivalent in MVTR to the manufacturer’s container

or one that has a higher barrier, then the BUD should be

12 months or the manufacturer’s expiration date,

whichever is less. (See USP general information chap-

ter h1146i for a description of low- and high-barrier

packaging.)

(11) The repackager may not repackage the original bulk

container of the drug product if the manufacturer spe-

cifically states ‘‘Do not repackage.’’ However, the re-

packager may affix the repackager’s labeling if this is

in accordance with FDA requirements or the specifica-

tions of the drug product manufacturer.

MINIMUM REQUIREMENTS

The following represents the minimum requirements a re-

packager must meet in order to engage in repackaging drugs

from their original manufacturer’s container.

(a) A repackager is expected to comply with cGMPs and

21 CFR 211.170(b) for retained samples of repackaged

drug products. Any alteration or manipulation of the re-

packaging process should be documented in accor-

dance with the requirements in 21 CFR 211.

(b) A repackager is expected to repack penicillins, or prod-

ucts such as penicillins, in facilities separate from those

facilities used for drug products as described in 21 CFR

211.42 and 21 CFR 211.46.

SHIPPING AND DISTRIBUTION

For products identified by the manufacturer as moisture-

and temperature-sensitive, the repackager must follow the

specifications provided by the manufacturer during repack-

aging, shipping, and distribution.

(a) A repackager may not repackage a moisture- and tem-

perature-sensitive product if the manufacturer so in-

structs, except if the repackager is only altering the

labeling in accordance with FDA requirements.

(b) The repackaging container should show the equivalent

of or be better in protective properties than the manu-

facturer’s original container. For moisture-sensitive
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products, a higher-barrier container should be used for

repackaging.

(c) The repackager should have proper documentation in

place to show the equivalency in protection of the con-

tainer used.

(d) The storage and handling of the drug product should

meet the conditions specifically instructed by the man-

ufacturer of the product.

(e) The repackager should label the container ‘‘Contains

moisture-sensitive product.’’

For all other products, the repackager should follow the

same guidelines provided in Good Storage and Shipping

Practices h1079i that are applicable to a manufac-

turer.&2S (USP28)

BRIEFING

h1208i Sterility Testing—Validation of Isolator Systems,
USP 27 page 2613. The proposed revision of this general informa-
tion chapter includes the replacement of references to sterilization
with references to decontamination, thereby reflecting more ac-
curately what is accomplished by treating the inside of an isolator
with a process that eliminates viable bioburden. Other changes re-
flect the new ISO standards 14644-1, -2, -3, and -7.

(AMB: D. Porter) RTS—41772-1

Change to read:

This chapter provides guidelines for the validation of isolator
systems for use in sterility testing of compendial articles.
[NOTE—In the context of this chapter, sterilized

&‘‘decontaminated’’&2S (USP28)

refers to an item or surface that has been subjected to a process that
eliminates viable bioburden.]
Isolators—devices that create controlled environments in which

to conduct Pharmacopeial sterility tests—have been used since the
mid-1980s. An isolator is either sealed or supplied with air through
a microbial retentive

&HEPA or better air&2S (USP28)

filter and is able to be reproducibly sterilized. When closed, it uses
only sterilized interfaces or a specialized rapid-transfer port for the
transfer of materials. When open, it allows the egress of materials
through a defined opening that has been designed and validated to
preclude the entry of contamination. Isolators are constructed of
flexible plastics (such as polyvinyl chloride), rigid plastics, glass,
or stainless steel.

&decontaminated. Closed isolators, which are systems with

no direct opening to the external environment, are normally

used for sterility testing, although open isolators which al-

low the egress of materials through a defined opening that

precludes the entry of contamination by means of air over-

pressure may be used. Closed isolators use only decontam-

inated interfaces or a rapid-transfer port for the transfer of

materials. Isolators are constructed of flexible plastics (such

as polyvinyl chloride), rigid plastics, glass, or stainless

steel.&2S (USP28)

Isolator systems protect the test article and supplies from con-
tamination during handling by essentially eliminating direct con-
tact between the analyst and the test articles. All transfers of
material into

&and out of&2S (USP28)

the isolator are accomplished in an aseptic fashion while maintain-
ing complete environmental separation. Aseptic manipulations
within the isolator are made with half-suits, which are flexible
components of the isolator wall that allow the operator a full range
of motion within the isolator, or by gloves and sleeves. Operators
are not required to wear special clean-room clothing for conducting
sterility tests within isolators; standard laboratory clothing is ade-
quate,

&although a pair of sterile gloves is frequently worn under

the isolator gloves as an added precaution against contami-

nation entering the isolator enclosure and for hygiene pur-

poses.&2S (USP28)

The interior of the isolator is treated with sporicidal chemicals that
result in the elimination of all viable bioburden

&on exposed surfaces.&2S (USP28)

Change to read:

ISOLATOR DESIGN AND CONSTRUCTION

Air Handling Systems

An isolator used for sterility testing is equipped with microbial
retentive filters (HEPA filters

&or better&2S (USP28)

are required). At rest, the isolator meets the particulate air-quality
requirements for Class 100 area as defined in U.S. Federal Stan-
dard 209E
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&an ISO Class 5 area as defined in ISO 14644-1 through

-3*&2S (USP28)

(see Microbiological Evaluation of Clean Rooms and Other Con-
trolled Environments h1116i). However, the isolator need not meet
Class 100 conditions during operation, and no requirements for air
velocity or air exchange rate exist. The isolator system is leak-
proof; however, it is not generally impermeable to gas exchange
with the surrounding environment.

&Class 5 conditions during an operation that may generate

particulates, and no requirements for air velocity or air ex-

change rate exist. The isolator should be sealed well enough

during decontamination that the dissemination of sporicidal

vapors or gases into the surrounding environment is kept to

appropriately low levels.&2S (USP28)

When direct openings to the outside environment exist, constant air
overpressure conditions maintain sterile conditions within the iso-
lator.

&In general, both open and closed isolators are maintained at

positive pressure relative to the surrounding environment,

and overpressures of 20 to 40 Pa are typical.&2S (USP28)

Airflow within isolators used for sterility testing is

&either&2S (USP28)

unidirectional or turbulent.

Transfer Ports and Doors

Isolators are attached to a ‘‘pass-through’’ sterilizer to enable the
direct transfer of sterile media, sterile dilution fluids, and sterile
supplies from the sterilizer into the isolator system. Specially de-
signed rapid transfer ports or doors (RTPs) enable two isolators to
be connected to one another, so that supplies can be moved asep-
tically from one isolator to another. Aseptic connections between
two isolators or an isolator and a container can be made in unclas-
sified environments using RTPs.

&Isolators may be attached to a ‘‘pass-through’’ decontami-

nator or transfer isolator to enable the direct transfer of ster-

ile media, sterile dilution fluids, and sterile supplies from the

decontaminator into the isolator system. Rapid transfer ports

(RTPs) enable two isolators, i.e., the work station and trans-

fer isolator, to be connected to one another, so that supplies

can be moved aseptically from one isolator to another. Asep-

tic connections between two isolators or an isolator and an

RTP-equipped container can be made in unclassified envi-

ronments using RTPs.&2S (USP28)

The nonsterile surfaces of the RTP are connected using locking
rings or flanges. A compressed gasket assembly provides an air-
tight seal, thereby preventing the ingress of microorganisms.
When the two RTP flanges are linked to form an airtight passage,

a narrow band of gasket remains that could harbor microbial con-
tamination. This exposed gasket is

&should be&2S (USP28)

treated with a sporicidal agent immediately after the connection is
made, and before materials are transferred through the RTP. Good
aseptic technique is used when transferring materials and care is
taken not to touch the gasket with the materials being transferred
or with the gloved hands.
Preventive maintenance and lubrication of the gasket assemblies

on the flanges is performed according to the RTP manufacturer’s
recommendations. The RTP gaskets are changed at the recom-
mended frequency and periodically checked for damage, since
cut or torn gaskets cannot make a truly airtight seal.

Selection of a Location for the Isolator

Isolators for sterility testing need not be installed in a classified
clean room, but it is important to place the isolator in an area that
provides limited access to nonessential staff. The appropriate loca-
tion provides adequate space around the isolator for moving trans-
fer isolators, staging of materials, and general maintenance. No
environmental monitoring of the surrounding room is required.
Temperature and humidity control in the room is important to

operator safety and comfort and is critical for the effective utiliza-
tion of certain sterilization or

&

&2S (USP28)

decontamination technologies. If an isolator is directly in the flow
path of an air supply grille, it could cool sections of the isolator’s
walls and result in condensation during vapor sterilization.

&

&2S (USP28)

Uniform temperature conditions in the room are desirable when
temperature-sensitive sterilization

&decontamination&2S (USP28)

methods are employed.

&Care should be taken in locating the isolator so that cold

spots are avoided that might result in excessive condensa-

tion when condensing vapors are used for decontamina-

tion.&2S (USP28)

Change to read:

VALIDATION OF THE ISOLATOR SYSTEM

The isolator system must be validated before its use in sterility
testing as part of a batch release procedure. To verify that the iso-
lator system and all associated equipment are suitable for sterility
tests, validation studies are performed in three phases: installation
qualification (IQ), operational qualification (OQ), and performance
qualification (PQ). The following sections contain points to consid-
er in the validation of isolator systems for sterility testing. The as-
signment of test functions to a particular phase of the validation
program (i.e., IQ, OQ, and PQ) is not critical, as long as proper
function of the isolator is demonstrated and documented before
its use in compendial Assays.

* International Organization for Standardization (ISO) In-
ternational Standards 14644-1, -2, -3, and -7
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Installation Qualification (IQ)

The IQ phase includes a detailed description of the physical as-
pects of the system, such as the dimensions, internal configuration,
and materials of construction. The unit layout is diagrammed with
interfaces and transfer systems clearly and dimensionally indicat-
ed. Compliance with design specifications for utility services, such
as air supply, vacuum, external exhaust, and temperature and hu-
midity control, is verified. Other equipment used with the isolator
system is also described in detail; if any revisions to design speci-
fications are made, these are included. Equipment manuals and
copies are catalogued and stored where they can be retrieved and
reviewed. Compliance of drawings to design specifications is ver-
ified. All drawings and process and instrumentation diagrams are
catalogued, stored, and are retrievable.
All documentation is reviewed to verify that it precisely reflects

the key attributes of the installed system. This establishes a general
benchmark for the isolator system’s compliance with design speci-
fications and installation requirements.
Potential process-control or equipment problems that could

cause system failure during operation are identified and document-
ed during failure-mode analysis and hazard analysis. The system is
modified, if necessary, to minimize the risk of failure, and critical
control point methods are established.
The results of the IQ are summarized in an Installation Qualifi-

cation Report. The following documentation is suggested.

Equipment—The equipment is listed with its relevant design
specifications. The IQ verifies that equipment meeting the appro-
priate design specifications was received and that it was installed
according to the manufacturer’s requirements.

Construction Materials—The construction materials of critical
system components are checked for compliance with design speci-
fications. The compatibility of the intended sterilization

&decontamination&2S (USP28)

method with the construction materials is verified.

Instruments—System instruments are listed with their calibra-
tion status.

Utility Specifications—All utilities required for operation—as
defined in the operating manuals and process and instrumentation
diagrams—are checked for availability and compliance with de-
sign specifications. Any connection between utility systems and
the isolator system is inspected and conformance of these connec-
tions to specifications is verified.

Filter Certification—HEPA filters and other microbial retentive
filters are tested and certified; copies of test results and certificates
are included in the IQ summary. Purchase orders are reviewed and
conformance of the air filtration system to specifications is verified.

Computer Software—All computer software associated with
the isolator system is listed with its name, size, and file revision
number. The master computer disks are checked for proper label-
ing and stored securely.

Operational Qualification (OQ)

The OQ phase verifies that the isolator system operates in con-
formance to functional specifications.

Operational Performance Check—This test verifies that all
alert and alarm functions comply with their functional specifica-
tions. The system’s ability to comply with all set points and adjust-
able parameters is verified.

Isolator Integrity Check—The integrity of the isolator is main-
tained during all normal operating conditions. A leak test is per-
formed to verify the compliance with the manufacturer’s
functional specifications and to ensure safety prior to charging
the isolator with a sterilizing

&decontaminating sporicidal&2S (USP28)

chemical. To safeguard against adventitious contamination, isola-
tors are operated at a positive pressure differential of about 20–40
Pa during normal operation. If constant overpressure is needed, va-
lidation studies must show that the

&Validation studies must show that the air pressure&2S (USP28)

set point can be maintained and controlled during operation.

Sterilization

&Decontamination&2S (USP28)

Cycle Verification—A sterilization cycle is performed to verify
that all actual values conform to cycle steps and set points.

&A decontamination cycle that is the function of the decon-

tamination equipment in concert with the isolator(s) is ver-

ified.&2S (USP28)

Different sterilization

&decontamination&2S (USP28)

methods can be used to eliminate bioburden from isolator systems
and supplies. Among the chemicals that have been used to treat
isolators are peracetic acid, chlorine dioxide, ozone, and hydrogen
peroxide; each has different requirements for exposure conditions
and process control. It is critical to comply with the manufacturer’s
operational requirements for the selected sterilization

&decontamination&2S (USP28)

method and to describe them in the functional specifications. Tem-
perature and humidity control within the room is critical when hy-
drogen peroxide vapor is used in sterilization.

&

&2S (USP28)

The temperature inside the isolator is also important, particularly
for hydrogen peroxide vapor sterilization

&decontamination,&2S (USP28)

where it is critical to maintain the concentration below

&relative to&2S (USP28)

the condensation point. Some sterilization chemicals, such as chlo-
rine dioxide and ozone, require the addition of moisture to the iso-
lator prior to sterilization

&decontamination.&2S (USP28)

When elevated relative humidity is required, the ability to control it
must be verified during OQ.

It is also important to verify the concentration and distribution of
the sterilizing

&decontaminating&2S (USP28)

chemical. When applied in gaseous or vapor form, the concentra-
tion is measured using chemical indicators, spectroscopic methods,
or electronic sensors. Distribution may also be tested using chem-
ical indicators.

&distribution may be evaluated using chemical indicators,

spectroscopic methods, or electronic sensors.&2S (USP28)

[NOTE—Chemical indicators provide qualitative, but not quantita-
tive, information.]

&

&2S (USP28)

Gas and vapor sterilization

&decontamination&2S (USP28)
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methods require fans in the isolator to distribute the chemical even-
ly. The location and orientation of these fans are adjusted to ensure
optimum air distribution.

&If the isolator utilizes a recirculating unidirectional airflow

system, distribution fans may not be required, but this

should be evaluated on a case-by-case basis.&2S (USP28)

Because shelving units, equipment, glove-and-sleeve assemblies,
and half-suits have an impact on distribution patterns, distribution
checks are done with the isolator fully loaded with equipment and
supplies, and the setup of these units is defined and documented.
Many installations use smaller transfer isolators as portable sur-

face sterilization

&decontamination&2S (USP28)

units. In these transfer isolators, test articles and supplies are treat-
ed chemically to eliminate bioburden before transfer through an
RTP into the testing isolator. Its loading configuration is defined,
and configuration drawings are reviewed and verified during the
OQ. [NOTE—The sterilizing

&decontaminating&2S (USP28)

chemicals used in isolators work on the surfaces of materials;
therefore, any surface that is occluded will not be treated and could
contain viable bioburden.

&Special precautions should be in place for treating surfaces

known to be occluded with a sporicide if such surfaces may

be revealed during the conduct of sterility tests.]&2S (USP28)

Sterilization

&Decontamination&2S (USP28)

agents need to be removed from the isolator after the exposure pe-
riod, which is accomplished by a current of fresh air provided ei-
ther by the sterilization

&decontamination&2S (USP28)

equipment or by some other means

&utilizing the isolator air handling system.&2S (USP28)

Aeration is accomplished either in an open loop, in which the gas is
exhausted through a vent to the atmosphere, or in a closed loop, in
which the chemical is removed and destroyed by the sterilization

&decontamination&2S (USP28)

equipment. The aeration system is checked; if an open-loop con-
figuration is used, the external exhaust system’s flow and safety are
checked.

Sterilization

&Decontamination&2S (USP28)

Cycle Development—When the OQ is completed, sterilization

&decontamination&2S (USP28)

cycle development is performed to establish the parameters neces-
sary for process control during routine sterilization

&decontamination&2S (USP28)

cycles. Any of the methods generally used in the industry for the
validation of sterilization

&decontamination&2S (USP28)

processes—including bioburden-based,

&fractional cycle,&2S (USP28)

and overkill methods—are adequate. The sterilization

&decontamination&2S (USP28)

process is challenged with biological indicators (BIs). The spore
population and resistance of the BIs to the sterilization

&decontamination&2S (USP28)

conditions being applied is

&are&2S (USP28)

known. Wherever possible, a true D value is obtained for the BI
system

&a D value or survivor curve for the BI system is estima-

ted&2S (USP28)

(see Biological Indicators—Resistance Performance Tests h55i); it
is acceptable to obtain the D value from the BI vendor. When it is
impossible to determine an accurate D value and no means to ver-
ify the concentration of the sterilizing agent are available, the half-
cycle approach to cycle development and verification is employed.

&

&2S (USP28)

Performance Qualifications (PQ)

The PQ phase verifies that the system is functioning in compli-
ance with its operator requirement specifications. At the comple-
tion of the PQ phase, the efficacy of the sterilization

&decontamination&2S (USP28)

cycle and, if appropriate, the adequacy of sterilizing

&decontaminating&2S (USP28)

chemical venting are verified. All PQ data are adequately summa-
rized, reviewed, and archived.

Cleaning Verification—In general, cleaning is not critical for
sterility testing applications. However, residual products are a con-
cern in multiproduct testing, particularly for aggressive antimicro-
bial agents, because these materials could interfere with the ability
of subsequent tests to detect low levels of contamination in the pro-
duct. Concerns about contamination with the product are height-
ened when it is an inherently antimicrobial powder, because
powders are more readily disseminated. Cleaning to a level at
which no visible contamination is present is adequate for sterility
test isolator systems and is a suitable operator requirement specif-
ication. The cleaning method, frequency, equipment, and materials
used to clean the isolator are documented.

Sterilization

&Decontamination&2S (USP28)

Validation—The interior surfaces of the isolator, the equipment
within the isolator, and the materials brought into the isolator are
treated to eliminate all bioburden. The sterilization

&decontamination&2S (USP28)

of isolator surfaces, sterility testing supplies, and test articles is dif-
ferent from the sterilization

&decontamination&2S (USP28)

of product contact parts or drug components used in product man-
ufacturing. The methods used to sterilize

&decontaminate&2S (USP28)

an isolator may be able to achieve log reduction values typical of
production overkill processes. This level of assurance of sterility
cannot be guaranteed over time.
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&of six logs or greater; however, this does not mean that an

isolator enclosure and materials within that enclosure can be

maintained free of bioburden.&2S (USP28)

Upon completion of the sterilization

&decontamination&2S (USP28)

process, asepsis within the isolator is maintained primarily by the
air filtration system, by the appropriate materials transfer opera-
tions, and, most importantly, by the integrity of gloves,

&sleeves, and half-suits&2S (USP28)

used to conduct aseptic manipulations.
The sterilization

&decontamination&2S (USP28)

methods used to treat isolators, test articles, and sterility testing
supplies are capable of reproducibly yielding a six-log kill

&greater than a three-log reduction&2S (USP28)

against an appropriate,

&

&2S (USP28)

highly resistant biological indicators (see Biological Indicators for
Sterilization h1035i), as verified by the fraction negative or total
kill analysis methods. Total kill analysis studies are suitable for
BIs with a population of 104

&103
&2S (USP28)

spores per unit, while fraction negative studies are suitable for BIs
with a population of 105 or greater. A sufficient number of BIs are
used to prove statistical reproducibility and adequate distribution
of the sterilizing

&decontaminating&2S (USP28)

agent. Particular attention is given to areas that pose problems rel-
ative to the concentration of the agent. A larger number of BIs are
used

&may be required&2S (USP28)

in isolators that are heavily loaded with equipment and materials.
Also, when it is not possible to use one or more calibrated sensors
to directly measure the concentration of the sterilizing agent, the
placement of additional BIs is considered.

&

&2S (USP28)

The ability of the process to reproducibly deliver a six-log

&greater than three-log&2S (USP28)

kill is confirmed in three consecutive validation studies.
The operator establishes a frequency for resterilization

&re-decontamination&2S (USP28)

of the isolator. The frequency may be as short as a few days or as
long as several weeks, depending on the sterility maintenance ef-
fort (seeMaintenance of Asepsis within the Isolator Environment).

Change to read:

PACKAGE INTEGRITY VERIFICATION

Some materials are adversely affected by sterilizing

&decontaminating&2S (USP28)

agents, which can result in inhibition of microbial growth. Of con-
cern are the penetration of sterilizing

&decontaminating&2S (USP28)

agents into product containers; accessory supplies such as filter sets
and tubing; or any material that could come in contact with pro-
duct, media, or dilution fluids used in the sterility test. It is the re-
sponsibility of the operator to verify that containers, media, and
supplies are unaffected by the recommended sterilization

&decontamination&2S (USP28)

process. Screw-capped tubes, bottles, or vials sealed with rubber
stoppers and crimp overseals have proven very resistant to the pen-
etration of commonly used sterilizing

&decontaminating&2S (USP28)

agents. Wrapping materials in metal foil or placing them in a sealed
container will prevent contact with the sterilizing

&decontaminating&2S (USP28)

agent; however, these procedures may also result in some surfaces
not being sterilized

&decontaminated. In some cases, the use of shorter duration

decontamination cycles and reduced concentrations may be

necessary to minimize penetration of decontaminating

agents into the package or container. Cycles that provide a

less than three-log kill of resistant BIs may be acceptable

provided microbiological analysis of the environment

proves that the isolator(s) are free of recoverable biobur-

den.&2S (USP28)

In many cases, the operator will choose to treat the surfaces of
product containers under test with the sterilizing

&decontaminating&2S (USP28)

agent in order to minimize the likelihood of bioburden entering the
isolator. It is the responsibility of the operator to demonstrate, via
validation studies, that exposure of product containers to the ster-
ilizing

&decontaminating&2S (USP28)

agent does not adversely affect the ability of the sterility test to de-
tect low levels of contamination within these test articles. It is sug-
gested that the ability of the package to resist contamination be
examined using both chemical and microbiological test proce-
dures. Bacteriostasis and fungistasis validation tests must be per-
formed using actual test articles that have been exposed to all
phases of the sterilization

&decontamination&2S (USP28)

process (see Sterility Tests h71i). This applies to medicinal device
packages as well as pharmaceutical container and closure systems.

Validation studies determine whether both sterility test media
and environmental control media meet the requirements for
Growth Promotion Test of Aerobes, Anaerobes, and Fungi under
Sterility Tests h71i.
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Change to read:

MAINTENANCE OF ASEPSIS WITHIN THE
ISOLATOR ENVIRONMENT

The ability of the isolator system to maintain an aseptic environ-
ment throughout the defined operational period must be validated.
In addition, a microbiological monitoring program must be imple-
mented to detect malfunctions of the isolator system or the pres-
ence of adventitious contamination within the isolator.
Microbiological monitoring usually involves a routine sampling
program, which may include, for instance, sampling following
sterilization

&decontamination&2S (USP28)

on the first day of operation and sampling on the last day of the
projected maintenance of asepsis period. Intermediate sampling is

&Periodic sampling throughout the use period can

be&2S (USP28)

performed to demonstrate maintenance of asepsis within the isola-
tor.
The surfaces within the isolator can be monitored using either

contact plates for flat surfaces or swabs for irregular surfaces. How-
ever, because media residues could impose a risk on isolator asep-
sis, these tests are generally best done at the end of the test period.
If performed concurrently with testing, care is used to ensure that
any residual medium is removed from isolator surfaces,

&and that those surfaces are carefully cleaned and disinfec-

ted.&2S (USP28)

Active air samples and settling plates may be used, but they may
not be sufficiently sensitive to detect the very low levels of contam-
ination present within the isolator enclosure.
The most likely route

&A potential route&2S (USP28)

for contamination to enter the isolator is during the introduction of
supplies and samples into the enclosure. Validating that all mate-
rials taken into the isolator enclosure are free of microbial contam-
ination is critical, as is periodic inspection of gaskets to detect
imperfections that could allow ingress of microorganisms. Gloves
and half-suit assemblies are another likely

&potential&2S (USP28)

source of microbial contamination. Gloves are of particular con-
cern because they are used to handle both sterility testing materials
and test articles.

&Resistance to puncture and abrasion should be considered

in the selection of gloves and sleeves. Hypalon materials are

resistant to both chemical sporicides used in the decontam-

ination of isolators and to punctures and are available in sev-

eral thicknesses to provide adequate tactile feel through the

gloves while maintaining their integrity.&2S (USP28)

Very small leaks in gloves are difficult to detect until the glove is
stretched during use. There are several commercially available
glove leak detectors; the operator ensures that the detectors test
the glove under conditions as close as possible to actual use con-
ditions. Microbiological tests are used to supplement or substitute
physical tests. [NOTE—Standard ‘‘finger dab plates’’ may not be
sensitive enough to detect low levels of contamination. Submer-

sion of the gloves in 0.1% peptone water followed by filtration
of the diluent and plating on growth media can detect loss of integ-
rity in the gloves that would otherwise go unnoticed.]
Continuous nonviable particulate monitoring within the isola-

tor’s enclosure is ideal, because it can quickly detect filter failure.
A second choice is periodic monitoring using a portable particle
counter. Sampling for particles must be done in a manner that poses
no risk to the maintenance of asepsis within the isolator.

Change to read:

INTERPRETATION OF STERILITY TEST
RESULTS

A sterility test resulting in a false positive in a properly function-
ing and validated isolator is very unlikely if bioburden is elimi-
nated from the isolator interior with a high degree of assurance;
if personnel is not in direct contact with the work area, and if the
integrity of the transfer ports is validated.

&if gloves, sleeves, and half-suits are free of leaks; and if the

RTPs are functioning properly.&2S (USP28)

Nevertheless, isolators are mechanical devices and good aseptic
techniques are still required. A decision to invalidate a false posi-
tive is made only after fully complying with the requirements of
Observation and Interpretation of Results under Sterility Tests
h71i.

Change to read:

TRAINING AND SAFETY

As with sterility testing conducted in conventional clean rooms,
operators are trained in procedures that are specific to their isolator.

&Use of proper aseptic techniques is vital to the conduct of

sterility tests in isolators, just as it is in clean rooms. There-

fore, training in proper aseptic techniques is required for all

sterility testing technicians.&2S (USP28)

All training sessions and the evaluation of the operator’s perfor-
mance are documented in the individual’s training record. Training
of all personnel in the appropriate safety procedures necessary for
the operation and maintenance of the isolation system is impera-
tive.
Personnel safety in the use of a sterilizing agent must be as-

sessed. Material Safety Data Sheets, or equivalent documents,
are available in the immediate area where the sterilizing

&decontaminating&2S (USP28)

agent is being used. All storage and safety precautions are fol-
lowed. An operational readiness inspection of the safety of the iso-
lator and all associated equipment is performed and documented
prior to placing the unit in service.
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REAGENTS, INDICATORS,
AND SOLUTIONS

Reagent Specifications

BRIEFING

4-Chlorophenol, USP 27 page 2677 and page 1045 of PF 30(3)
[May–June 2004]—See briefing under Triclosan.

(HDQ: M. Marques) RTS—41691-1

Delete the following:

&4-Chlorophenol

&(p-Chlorophenol), &1S (USP28)

C6H5ClO—128.56—Off-white to light tan solid.

Assay—Inject an appropriate volume into a gas chromatograph
(see Chromatography h621i) equipped with a flame-ionization de-
tector, helium being used as the carrier gas. The following condi-
tions have been found suitable: a 0.25-mm 6 30-m capillary
column coated with a 1-mm layer of phase G2; the injection port
temperature is maintained at 2308; the detector temperature is
maintained at 3008; and the column temperature is maintained at
1308 and programmed to rise 108 per minute to 2808. The area of
the C6H5ClO peak is not less than 99.0% of the total peak area.

&Use a suitable grade with a content of not less than

99.0%.&1S (USP28) &2S (USP28)

BRIEFING

2,8-Dichlorodibenzo-p-dioxin, USP 27 page 2680—See brief-
ing under Triclosan.

(HDQ: M. Marques) RTS—41691-1

Delete the following:

&2,8-Dichlorodibenzo-p-dioxin, C12H6Cl2O2—253.08
[67478-04-0]—Use a suitable grade.
[NOTE—A suitable grade is available &as a mixture of the

2,7- and 2,8-isomers, catalog number ED-926,&1S (USP27) from
Cambridge Isotope Laboratories, Inc. , &www.isotope.
com.&1S (USP27)]&2S (USP28)

BRIEFING

2,8-Dichlorodibenzofuran, USP 27 page 2680—See briefing
under Triclosan.

(HDQ: M. Marques) RTS—41691-1

Delete the following:

&2,8-Dichlorodibenzofuran, C12H5Cl2O—236.07—Off-white
fibers.

Assay—

MOBILE PHASE—Prepare a mixture of acetonitrile and water (80:
20).

PROCEDURE—Inject about 20 mL into a suitable liquid chromato-
graph (see Chromatography h621i) equipped with a 254-nm detec-
tor and a 4.6-mm6 15-cm column that contains packing L1. The
flow rate is about 1.5 mL per minute. The area of the C12H5Cl2O
peak is not less than 99.9% of the total peak area.&2S (USP28)

BRIEFING

2,4-Dichlorophenol, USP 27 page 2680—See briefing under
Triclosan.

(HDQ: M. Marques) RTS—41691-1

Delete the following:

&2,4-Dichlorophenol, C6H4Cl2O—163.00—White to off-white
crystalline solid.

Assay—Inject an appropriate volume into a gas chromatograph
(see Chromatography h621i) equipped with a flame-ionization de-
tector, helium being used as the carrier gas. The following condi-
tions have been found suitable: a 0.25-mm 6 30-m capillary
column coated with a 1-mm layer of phase G2; the injection port
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temperature is maintained at 2308; the detector temperature is
maintained at 3008; the column temperature is maintained at
1308 and programmed to rise 108 per minute to 2808. The area
of the C6H4Cl2O peak is not less than 98.5% of the total peak
area.&2S (USP28)

BRIEFING

Heptakis-(2,6-di-O-methyl)-b-cyclodextrin. It is proposed to
add this new reagent used in the test for Enantiomeric purity in
the new monograph for Ropivacaine Hydrochloride, published
elsewhere in this issue of PF.

(HDQ: M. Marques) RTS—41751-1

Add the following:

&Heptakis-(2,6-di-O-methyl)-b-cyclodextrin (2,6-Di-O-meth-

yl-b-cyclodextrin; Dimethyl-b-cyclodextrin) C56H98O35—

1331.36 [51166-71-3]—Use a suitable grade.&2S (USP28)

BRIEFING

1,3,7-Trichlorodibenzo-p-dioxin, USP 27 page 2718 and page
1392 of PF 30(4) [July–Aug. 2004]—See briefing under Triclosan.

(HDQ: M. Marques) RTS—41691-1

Delete the following:

&1,3,7-Trichlorodibenzo-p-dioxin, C12H3Cl3O2—287.53
[67028-17-5]—Use a suitable grade.

&[NOTE—A suitable grade is available from Cambridge

Isotope Laboratories, www.isotope.com, catalog number

ED-4090, at 50 mg per mL in nonane.]&1S (USP28) &2S (USP28)

BRIEFING

2,4,8-Trichlorodibenzofuran, USP 27 page 2718—See brief-
ing under Triclosan.

(HDQ: M. Marques) RTS—41691-1

Delete the following:

&2,4,8-Trichlorodibenzofuran, C12H5Cl3O—271.53—Off-
white fibers.

Assay—

MOBILE PHASE—Prepare a mixture of acetonitrile and water (80:
20).

PROCEDURE—Inject about 20 mL into a suitable liquid chromato-
graph (see Chromatography h621i) equipped with a 254-nm detec-
tor and a 4.6-mm6 15-cm column that contains packing L1. The
flow rate is about 1.5 mL per minute. The area of the C12H5Cl3O
peak is not less than 99.9% of the total peak area.

Melting range h741i: between 1528 and 1568.&2S (USP28)

BRIEFING

Vinyl Acetate, page 3348 of the Second Supplement. It is pro-
posed to correct the temperature of the column in the Assay test.

(HDQ: M. Marques) RTS—41765-1

Change to read:

&Vinyl Acetate, CH3COOCH=CH2—86.09—Liquid.

Assay—Inject an appropriate volume into a gas chromatograph
(see Chromatography h621i) equipped with a flame-ionization de-
tector, helium being used as the carrier gas. The following condi-
tions have been found suitable: a 0.25-mm 6 30-m capillary
column coated with a 1-mm layer of G2; the injection port temper-
ature is maintained at 1008; the detector temperature is maintained
at 3008; and the column temperature is maintained at 08

&1008&2S (USP28)

and programmed to rise 108 per minute to 1508. The area of the
CH3COOCH=CH2 peak is not less than 99% of the total peak
area.&2S (USP27)
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Volumetric Solutions

BRIEFING

Volumetric Solutions, USP 27 page 2732, page 3162 of the
First Supplement, and page 1393 of PF 30(4) [July–Aug. 2004].
It is proposed to correct the formula used to calculate the normality
of the Ceric Sulfate, Tenth Normal (0.1 N) volumetric solution.

(HDQ: M. Marques) RTS—41720

Change to read:

Ammonium Thiocyanate, Tenth-Normal (0.1 N)
NH4SCN, 76.12

7.612 g in 1000 mL

Dissolve about 8 g of ammonium thiocyanate in 1000 mL of wa-
ter, and standardize the solution as follows.
Accurately measure about 30 mL of 0.1N silver nitrate VS into a

glass-stoppered flask. Dilute with 50 mL of water, then add 2 mL
of nitric acid and 2 mL of ferric ammonium sulfate TS, and titrate
with the ammonium thiocyanate solution to the first appearance of
a red-brown color. Calculate the normality.

If desirable, 0.1N ammonium thiocyanate may be replaced by
0.1N potassium thiocyanate where the former is directed in vari-
ous tests and assays.

Change to read:

Bromine, Tenth-Normal (0.1 N)
Br, 79.90

7.990 g in 1000 mL

Dissolve 3 g of potassium bromate and 15 g of potassium bro-
mide in water to make 1000 mL, and standardize the solution as
follows.
Accurately measure about 25 mL of the solution into a 500-mL

iodine flask, and dilute with 120 mL of water. Add 5 mL of hydro-
chloric acid, insert the stopper in the flask, and shake it gently.
Then add 5 mL of potassium iodide TS, again insert the stopper,
shake the mixture, allow it to stand for 5 minutes, and titrate the
liberated iodine with 0.1N sodium thiosulfate VS, adding 3 mL
of starch TS as the endpoint is approached. Calculate the normality.

&

&1S (USP28)

Preserve in dark amber-colored, glass-stoppered bottles.

Change to read:

Ceric Ammonium Nitrate, Twentieth-Normal (0.05 N)
Ce(NO3)4 � 2NH4NO3, 548.22

2.741 g in 100 mL

Dissolve 2.75 g of ceric ammonium nitrate in 1N nitric acid to
obtain 100 mL of solution, and filter. Standardize the solution as
follows.

Accurately measure 10 mL of freshly standardized 0.1N ferrous
ammonium sulfate VS into a flask, and dilute with water to about
100 mL. Add 1 drop of nitrophenanthroline TS, and titrate with the
ceric ammonium nitrate solution to a colorless endpoint. From the
volume of 0.1N ferrous ammonium sulfate VS taken and the vol-
ume of ceric ammonium nitrate solution consumed, calculate the
normality.

Change to read:

Ceric Sulfate, Tenth-Normal (0.1 N)
Ce(SO4)2, 332.24

33.22 g in 1000 mL

Transfer 59 g of ceric ammonium nitrate to a beaker, add 31 mL
of sulfuric acid, mix, and cautiously add water, in 20-mL portions,
until solution is complete. Cover the beaker, allow to stand over-
night, filter through a fine-porosity, sintered-glass crucible, dilute
with water to 1000 mL, and mix.

&Use commercially available volumetric standard solu-

tion.&1S (USP28)

Standardize the solution as follows. [NOTE—Prepare the osmium
tetroxide solution used in this procedure in a well-ventilated hood,
as poisonous vapors are given off by this compound.] Weigh ac-
curately 200 mg of arsenic trioxide, previously dried at 1058 for 1
hour, and transfer to a 500-mL conical flask. Wash down the inner
walls of the flask with 25 mL of sodium hydroxide solution (2 in
25), swirl to dissolve the substance, and when solution is complete,
add 100 mL of water, and mix. Add 10 mL of dilute sulfuric acid (1
in 3), then add 2 drops each of orthophenanthroline TS and a 1 in
400 solution of osmium tetroxide in 0.1N sulfuric acid, and slowly
titrate with the ceric sulfate solution until the pink color is changed
to a very pale blue. Calculate the normality. Each 4.946 mg of ar-
senic trioxide is equivalent to 1 mL of 0.1N ceric sulfate.
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&Accurately weigh about 0.2 g of sodium oxalate, primary

standard, previously dried for 2 hours at 1058, and dissolve

in 75 mL of water. Add, with stirring, 2 mL of sulfuric acid

that has previously been mixed with 5 mL of water, mix

well, add 10 mL of hydrochloric acid, and heat to between

708 and 758. Titrate with 0.1N ceric sulfate to a permanent

slight yellow color. Each 6.700 mg of sodium oxalate is

equivalent to 1 mL of 0.1N ceric sulfate.

Change to read:

Cupric Nitrate, Tenth-Normal (0.1 N)
Cu(NO3)2 � 2.5H2O, 232.59

23.26 g in 1000 mL
Cu(NO3)2 � 3H2O, 241.60

24.16 g in 1000 mL

Dissolve 23.3 g of cupric nitrate 2.5 hydrate, or 24.2 g of the tri-
hydrate, in water to make 1000 mL. Standardize the solution as
follows.
Transfer 20.0 mL of the solution to a 250-mL beaker. Add 2 mL

of 5M sodium nitrate, 20 mL of ammonium acetate TS, and suffi-
cient water to make 100 mL. Titrate with 0.05M edetate disodium
VS. Determine the endpoint potentiometrically using a cupric ion-
double junction reference electrode system. Perform a blank deter-
mination, and make any necessary correction. Calculate the nor-
mality by the formula:

VM / 20.0,

in which V is the volume, in mL, of edetate disodium consumed, M
is the molarity of the edetate disodium, and 20.0 is the number of
mL of cupric nitrate solution taken.

Change to read:

Standard Dichlorophenol-Indophenol Solution

To 50 mg of 2,6-dichlorophenol-indophenol sodium that has
been stored in a desiccator over soda lime add 50 mL of water con-
taining 42 mg of sodium bicarbonate, shake vigorously, and when
the dye is dissolved, add water to make 200 mL. Filter into an am-
ber glass-stoppered bottle.

&Use within 3 days, and standardize immediately before

use.&1S (USP28)

Standardize the solution as follows.
Accurately weigh 50 mg of USPAscorbic Acid RS, and transfer

to a glass-stoppered, 50-mL volumetric flask with the aid of a suf-
ficient volume of metaphosphoric-acetic acids TS to make 50 mL.
Immediately transfer 2 mL of the ascorbic acid solution to a 50-mL
conical flask containing 5 mL of the metaphosphoric-acetic acids
TS, and titrate rapidly with the dichlorophenol-indophenol solution
until a distinct rose-pink color persists for at least 5 seconds. Per-
form a blank titration by titrating 7 mL of the metaphosphoric-ace-
tic acids TS plus a volume of water equal to the volume of the
dichlorophenol solution used in titrating the ascorbic acid solution.
Express the concentration of the standard solution in terms of its
equivalent in mg of ascorbic acid.

Change to read:

Edetate Disodium, Twentieth-Molar (0.05 M)
C10H14N2Na2O8 � 2H2O, 372.24

18.61 g in 1000 mL

Dissolve 18.6 g of edetate disodium in water to make 1000 mL,
and standardize the solution as follows.
Accurately weigh about 200 mg of chelometric standard calcium

carbonate, previously dried at 1108 for 2 hours and cooled in a des-
iccator, transfer to a 400-mL beaker, add 10 mL of water, and swirl
to form a slurry. Cover the beaker with a watch glass, and introduce
2 mL of diluted hydrochloric acid from a pipet inserted between the
lip of the beaker and the edge of the watch glass. Swirl the contents
of the beaker to dissolve the calcium carbonate. Wash down the
sides of the beaker, the outer surface of the pipet, and the watch
glass with water, and dilute with water to about 100 mL. While
stirring the solution, preferably with a magnetic stirrer, add about
30 mL of the edetate disodium solution from a 50-mL buret. Add
15 mL of sodium hydroxide TS and 300 mg of hydroxy naphthol
blue, and continue the titration with the edetate disodium solution
to a blue endpoint. Calculate the molarity taken by the formula:

W / (100.09V),

in whichW is the weight, in mg, of CaCO3 in the portion of calcium
carbonate taken, and V is the volume, in mL, of edetate disodium
solution consumed.
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Change to read:

Ferric Ammonium Sulfate, Tenth-Normal (0.1N)
FeNH4(SO4)2 � 12H2O, 482.19

48.22 g in 1000 mL

Dissolve 50 g of ferric ammonium sulfate in a mixture of 300
mL of water and 6 mL of sulfuric acid, dilute with water to 1000
mL, and mix. Standardize the solution as follows:
Accurately measure about 40 mL of the solution into a glass-

stoppered flask, add 5 mL of hydrochloric acid, mix, and add a so-
lution of 3 g of potassium iodide in 10 mL of water. Insert the stop-
per, allow to stand for 10 minutes, then titrate the liberated iodine
with 0.1N sodium thiosulfate VS, adding 3 mL of starch TS as the
endpoint is approached. Correct for a blank run on the same quan-
tities of the same reagents. and calculate the normality.

&

&1S (USP28)

Store in tight containers, protected from light.

Change to read:

Ferrous Ammonium Sulfate, Tenth-Normal (0.1N)
Fe(NH4)2(SO4)2 � 6H2O, 392.14

39.21 g in 1000 mL

Dissolve 40 g of ferrous ammonium sulfate in a previously
cooled mixture of 40 mL of sulfuric acid and 200 mL of water,
dilute with water to 1000 mL, and mix. On the day of use, stan-
dardize the solution as follows.
Accurately measure 25 to 30 mL of the solution into a flask, add

2 drops of orthophenanthroline TS, and titrate with 0.1N ceric sul-
fate VS until the red color is changed to pale blue. From the volume
of 0.1N ceric sulfate consumed, calculate the normality.

Change to read:

Hydrochloric Acid, Normal (1N)
HCl, 36.46

36.46 g in 1000 mL

Dilute 85 mL of hydrochloric acid with water to 1000 mL. Stan-
dardize the solution as follows.
Accurately weigh about 5.0 g of tromethamine, previously dried

at 1058 for 3 hours. Dissolve in 50 mL of water, and add 2 drops of
bromocresol green TS. Titrate with 1N hydrochloric acid to a pale
yellow endpoint. Calculate the normality.

&

&1S (USP28)

Each 121.14 mg of tromethamine is equivalent to 1 mL of 1N hy-
drochloric acid.

Add the following:

&Hydrochloric Acid, Half-Normal (0.5N)

HCl, 36.46

18.23 g in 1000 mL

To a 1000-mL volumetric flask containing 40 mL of water

slowly add 43 mL of hydrochloric acid. Cool, and add water

to volume. Standardize the solution as follows.

Accurately weigh about 2.5 g of tromethamine, previous-

ly dried at 1058 for 3 hours. Proceed as directed under Hy-

drochloric Acid, Normal (1 N), beginning with ‘‘Dissolve in

50 mL of water.’’

Change to read:

Hydrochloric Acid, Half-Normal (0.5N) in Methanol
HCl, 36.46

18.23 g in 1000 mL

To a 1000-mL volumetric flask containing 40 mL of water slow-
ly add 43 mL of hydrochloric acid. Cool, and add methanol to vol-
ume. Standardize the solution as follows.

Accurately weigh about 2.5 g of tromethamine, previously dried
at 1058 for 3 hours. Proceed as directed under Hydrochloric Acid,
Normal (1N), beginning with ‘‘Dissolve in 50 mL of water.’’

Pharmacopeial Forum
2172 IN-PROCESS REVISION Vol. 30(6) [Nov.–Dec. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Add the following:

&Hydrochloric Acid, Alcoholic, Tenth-Molar (0.1M)

HCl, 36.46

Dilute 9.0 mL with aldehyde free alcohol of hydrochloric

acid to 1000 mL.&1S (USP28)

Change to read:

&Iodine, Tenth-Normal (0.1N)
I, 126.90

12.69 g in 1000 mL

Dissolve about 14 g of iodine in a solution of 36 g of potassium
iodide in 100 mL of water, add 3 drops of hydrochloric acid, dilute
with water to 1000 mL, and standardize the solution as follows.
Transfer 25.0 mL of the iodine solution to a 250-mL flask, dilute

with water to 100 mL, add 1 mL of 1N hydrochloric acid, swirl
gently to mix, and titrate with 0.1 N sodium thiosulfate VS until
the solution has a pale yellow color. Add 2 mL of starch TS and
continue titrating until the solution is colorless. Calculate the nor-
mality.

&

&1S (USP28)

Preserve in amber-colored, glass-stoppered bottles. &1S (USP27)

Change to read:

&Iodine, Hundredth-Normal (0.01N)
I, 126.90

1.269 g in 1000 mL

Dissolve about 1.4 g of iodine in a solution of 3.6 g of potassium
iodide in 100 mL of water, add 3 drops of hydrochloric acid, dilute
with water to 1000 mL, and standardize the solution as follows.
Transfer 100.0 mL of iodine solution to a 250-mL flask, add 1

mL of 1N hydrochloric acid, swirl gently to mix, and titrate with
0.1N sodium thiosulfate VS until the solution has a pale yellow
color. Add 2 mL of starch TS, and continue titrating until the so-
lution is colorless. Calculate the normality.

&

&1S (USP28)

Preserve in amber-colored, glass-stoppered bottles.&1S (USP27)

Add the following:

&Lead Perchlorate, Tenth-Molar (0.1M)

Pb(ClO4)2 � 3H2O, 460.15

46.01 g in 1000 mL

Dissolve 46 g of lead perchlorate in water, and dilute with

water to 1000.0 mL. Accurately weigh about 150 mg of so-

dium sulfate, previously dried at 1058 for 4 hours, and dis-

solve in 50 mL of water. Add 50 mL of a mixture of water

and formaldehyde (1 : 1), and stir for about 1 minute. Deter-

mine the endpoint potentiometrically using a lead ion selec-

tive electrode. Perform a blank determination, and make any

necessary corrections. Each 14.204 mg of sodium sulfate is

equivalent to 1 mL of 0.1M lead perchlorate.

Change to read:

Lead Perchlorate, Hundredth-Molar (0.01M)
Pb(ClO4)2 406.10

Accurately pipet 100 mL of commercially available 0.1M lead
perchlorate solution into a 1000-mL volumetric flask, add a suffi-
cient quantity of water to make 1000 mL, and standardize the so-
lution as follows.
Accurately pipet 50 mL of 0.01M lead perchlorate solution, as

prepared above, into a 250-mL conical flask. Add 3 mL of aqueous
hexamethylenetetramine solution (2.0 g per 100 mL) and 4 drops
of 0.5% xylenol orange indicator prepared by adding 500 mg of
xylenol orange to 10 mL of alcohol and diluting with water to
100 mL. (Omit the alcohol if the sodium salt of the indicator is
used). Titrate with 0.05M edetate disodium VS to a yellow end-
point. Calculate the molarity.
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Change to read:

Lithium Methoxide, Fiftieth-Normal (0.02 N) in Methanol
CH3LiO, 37.97

759.6 mg in 1000 mL

Dissolve 0.12 g of freshly cut lithium metal in 150 mL of meth-
anol, cooling the flask during addition of the metal. When the re-
action is complete, add 850 mL of methanol, and mix. Store the
solution preferably in the reservoir of an automatic delivery buret
suitably protected from carbon dioxide and moisture. Standardize
the solution by titration against benzoic acid as described under
Sodium Methoxide, Tenth-Normal (0.1 N) (in Toluene), but use on-
ly 100 mg of benzoic acid. Each 2.442 mg of benzoic acid is equiv-
alent to 1 mL of 0.02N lithium methoxide.

NOTE—Restandardize the solution frequently.

Change to read:

Lithium Methoxide, Tenth-Normal (0.1N) in Benzene

&Toluene&1S (USP28)

CH3OLi, 37.97

3.798 g in 1000 mL

Dissolve 0.6 g

&500 mg&1S (USP28)

of freshly cut lithium metal in 150 mL of methanol, cooling the
flask during addition of the metal. When reaction is complete,
add 850 mL of benzene

&toluene.&1S (USP28)

If cloudiness or precipitation occurs, add sufficient methanol to
clarify the solution. Store preferably in the reservoir of an automa-
tic delivery buret suitably protected from carbon dioxide and mois-
ture. Standardize the solution by titration against benzoic acid as
described under Sodium Methoxide, Tenth-Normal (0.1 N) (in Tol-
uene).

NOTE—Restandardize the solution frequently.

Change to read:

Lithium Methoxide, Tenth-Normal (0.1N) in Chlorobenzene
CH3OLi, 37.97

3.798 g in 1000 mL

Dissolve 0.7 g

&500 mg&1S (USP28)

of freshly cut lithium metal in 150 mL of methanol, cooling the
flask during addition of the metal. When reaction is complete,
add 850 mL of chlorobenzene. If cloudiness or precipitation oc-
curs, add sufficient methanol to clarify the solution. Store prefer-
ably in the reservoir of an automatic delivery buret suitably
protected from carbon dioxide and moisture. Standardize the solu-
tion by titration against benzoic acid as described under Sodium
Methoxide, Tenth-Normal (0.1 N) (in Toluene).

NOTE—Restandardize the solution frequently.

Change to read:

Mercuric Nitrate, Tenth-Molar (0.1 M)
Hg(NO3)2, 324.60

32.46 g in 1000 mL

Dissolve about 35 g of mercuric nitrate in a mixture of 5 mL of
nitric acid and 500 mL of water, and dilute with water to 1000 mL.
Standardize the solution as follows.

Transfer an accurately measured volume of about 20 mL of the
solution to a conical flask, and add 2 mL of nitric acid and 2 mL of
ferric ammonium sulfate TS. Cool to below 208, and titrate with
0.1N ammonium thiocyanate VS to the first appearance of a per-
manent brownish color. Calculate the molarity.

Delete the following:

&Morpholine, Half-Normal (0.5 N) in Methanol
C4H9NO, 87.12

43.56 g in 1000 mL

Transfer 44 mL of recently distilled morpholine to a 1-liter re-
agent bottle, and add methanol to make about 1 liter. Protect from
absorption of carbon dioxide during withdrawal of aliquots. It is
not necessary to standardize this solution.&1S (USP28)

Change to read:

Oxalic Acid, Tenth-Normal (0.1 N)
H2C2O4 � 2H2O, 126.07

6.303 g in 1000 mL

Dissolve 6.45 g of oxalic acid in water to make 1000 mL. Stan-
dardize by titration against freshly standardized 0.1N potassium
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permanganate VS as directed under Potassium Permanganate,
Tenth-Normal (0.1 N).
Preserve in glass-stoppered bottles, protected from light.

Change to read:

Perchloric Acid, Tenth-Normal (0.1 N) (in Glacial Acetic Acid)
HClO4, 100.46

10.05 g in 1000 mL

NOTE—Where called for in the tests and assays, this volumetric
solution is specified as ‘‘0.1N perchloric acid.’’ Thus, where 0.1N
or other strength of this volumetric solution is specified, the solu-
tion in glacial acetic acid is to be used, unless the words ‘‘in diox-
ane’’ are stated. [See also Perchloric Acid, Tenth-Normal (0.1 N) in
Dioxane.]
Mix 8.5 mL of perchloric acid with 500 mL of glacial acetic acid

and 21 mL of acetic anhydride, cool, and add glacial acetic acid to
make 1000 mL. Alternatively, the solution may be prepared as fol-
lows. Mix 11 mL of 60 percent perchloric acid with 500 mL of
glacial acetic acid and 30 mL of acetic anhydride, cool, and add
glacial acetic acid to make 1000 mL.
Allow the prepared solution to stand for 1 day for the excess

acetic anhydride to be combined, and determine the water content
by Method I (see Water Determination h921i), except to use a test
specimen of about 5 g of the 0.1N perchloric acid that is expected
to contain approximately 1 mg of water and the Reagent (see Re-
agent underMethod Ia inWater Determination h921i) diluted such
that 1 mL is equivalent to about 1 to 2 mg of water. If the water
content exceeds 0.5%, add more acetic anhydride. If the solution
contains no titratable water, add sufficient water to obtain a content
of between 0.02% and 0.5% of water. Allow the solution to stand
for 1 day, and again titrate the water content. The solution so ob-
tained contains between 0.02% and 0.5% of water, indicating free-
dom from acetic anhydride.
Standardize the solution as follows.
Accurately weigh about 700 mg of potassium biphthalate, pre-

viously crushed lightly and dried at 1208 for 2 hours, and dissolve
it in 50 mL of glacial acetic acid in a 250-mL flask. Add 2 drops of
crystal violet TS, and titrate with the perchloric acid solution until
the violet color changes to blue-green. Deduct the volume of the
perchloric acid consumed by 50 mL of the glacial acetic acid.
and calculate the normality.

&

&1S (USP28)

Each 20.42 mg of potassium biphthalate is equivalent to 1 mL of
0.1N perchloric acid.

Change to read:

Perchloric Acid, Tenth-Normal (0.1N) in Dioxane

Mix 8.5 mL of perchloric acid with sufficient dioxane to make
1000 mL. Standardize the solution as follows.
Accurately weigh about 700 mg of potassium biphthalate, pre-

viously crushed lightly and dried at 1208 for 2 hours, and dissolve
in 50 mL of glacial acetic acid in a 250-mL flask. Add 2 drops of
crystal violet TS, and titrate with the perchloric acid solution until
the violet color changes to bluish green. Deduct the volume of the
perchloric acid consumed by 50 mL of the glacial acetic acid, and
calculate the normality.

&Carry out a blank determination.&1S (USP28)

Each 20.42 mg of potassium biphthalate is equivalent to 1 mL of
0.1N perchloric acid.

Change to read:

Potassium Bromate, Tenth-Normal (0.1N)
KBrO3, 167.00

2.784 g in 1000 mL

Dissolve 2.784 g of potassium bromate in water to make 1000
mL, and standardize the solution as follows.
Transfer an accurately measured volume of about 40 mL of the

solution to a glass-stoppered flask, add 3 g of potassium iodide, and
follow with 3 mL of hydrochloric acid. Allow to stand for 5 min-
utes, then titrate the liberated iodine with 0.1N sodium thiosulfate
VS, adding 3 mL of starch TS as the endpoint is approached. Cor-
rect for a blank run on the same quantities of the same reagents, and
calculate the normality.

Change to read:

Potassium Bromide-Bromate, Tenth-Normal (0.1 N)

Dissolve 2.78 g of potassium bromate (KBrO3) and 12.0 g of po-
tassium bromide (KBr) in water, and dilute with water to 1000 mL.
Standardize by the procedure set forth for Potassium Bromate,
Tenth-Normal (0.1 N).
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Change to read:

Potassium Dichromate, Tenth-Normal (0.1 N)
K2Cr2O7, 294.18

4.903 g in 1000 mL

Dissolve about 5 g of potassium dichromate in 1000 mL of wa-
ter. Standardize the solution as follows.
Transfer 25.0 mL of this solution to a glass-stoppered, 500-mL

flask, add 2 g of potassium iodide (free from iodate), dilute with
200 mL of water, add 5 mL of hydrochloric acid, allow to stand
for 10 minutes in a dark place, and titrate the liberated iodine with
0.1N sodium thiosulfate VS, adding 3 mL of starch TS as the end-
point is approached. Correct for a blank run on the same quantities
of the same reagents, and calculate the normality.

&Carry out a blank determination.

Change to read:

Potassium Ferricyanide, Twentieth-Molar (0.05 M)
K3Fe(CN)6, 329.24

16.46 g in 1000 mL

Dissolve about 17 g of potassium ferricyanide in water to make
1000 mL. Standardize the solution as follows.
Transfer 50.0 mL of this solution to a glass-stoppered, 500-mL

flask, dilute with 50 mL of water, add 10 mL of potassium iodide
TS and 10 mL of dilute hydrochloric acid, and allow to stand for 1
minute. Then add 15 mL of zinc sulfate solution (1 in 10), and ti-
trate the liberated iodine with 0.1N sodium thiosulfate VS, adding
3 mL of starch TS as the endpoint is approached. Calculate the mo-
larity.

&

&1S (USP28)

Protect from light, and restandardize before use.

Change to read:

Potassium Hydroxide, Normal (1 N)
KOH, 56.11

56.11 g in 1000 mL

Dissolve 68 g of potassium hydroxide in about 950 mL of water.
Add a freshly prepared saturated solution of barium hydroxide un-
til no more precipitate forms. Shake the mixture thoroughly, and
allow it to stand overnight in a stoppered bottle. Decant the clear

liquid, or filter the solution in a tight, polyolefin bottle, and stan-
dardize by the procedure set forth for Sodium Hydroxide, Normal
(1N).

Change to read:

Potassium Hydroxide, Alcoholic, Half-Normal (0.5N)
28.06 g in 1000 mL

Dissolve about 34 g of potassium hydroxide in 20 mL of water,
and add aldehyde-free alcohol to make 1000 mL. Allow the solu-
tion to stand in a tightly stoppered bottle for 24 hours. Then quickly
decant the clear supernatant into a suitable, tight container, and
standardize the solution as follows.

Accurately measure about 25 mL of 0.5N hydrochloric acid VS.
Dilute with 50 mL of water, add 2 drops of phenolphthalein TS,
and titrate with the alcoholic potassium hydroxide solution until
a permanent, pale pink color is produced. Calculate the normality.

&

&1S (USP28)

NOTE—Store in tightly stoppered bottles, protected from light.

Add the following:

&Potassium Hydroxide, Alcoholic, Tenth-Molar (0.1M)

KOH,56.11

Dilute 20 mL of 0.5M alcoholic potassium hydroxide

with aldehyde-free alcohol to 100.0 mL.&1S (USP28)

Change to read:

Potassium Hydroxide, Methanolic, Tenth-Normal (0.1N)
5.612 g in 1000 mL

Dissolve about 6.8 g of potassium hydroxide in 4 mL of water,
and add methanol to make 1000 mL. Allow the solution to stand in
a tightly stoppered bottle for 24 hours. Then quickly decant the
clear supernatant into a suitable, tight container, and standardize
the solution as follows.

Measure accurately about 25 mL of 0.1N hydrochloric acid VS.
Dilute with 50 mL of water, add 2 drops of phenolphthalein TS,
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and titrate with the methanolic potassium hydroxide solution until
a permanent, pale pink color is produced. Calculate the normality.

&
&1S (USP28)

NOTE—Store in tightly stoppered bottles, protected from light.

Change to read:

Potassium Permanganate, Tenth-Normal (0.1 N)

KMnO4, 158.03

3.161 g in 1000 mL

Dissolve about 3.3 g of potassium permanganate in 1000 mL of
water in a flask, and boil the solution for about 15 minutes. Insert
the stopper in the flask, allow it to stand for at least 2 days, and
filter through a fine-porosity, sintered-glass crucible. If necessary,
the bottom of the sintered-glass crucible may be lined with a pled-
get of glass wool. Standardize the solution as follows.

Accurately weigh about 200 mg of sodium oxalate, previously
dried at 1108 to constant weight, and dissolve it in 250 mL of water.
Add 7 mL of sulfuric acid, heat to about 708, and then slowly add
the permanganate solution from a buret, with constant stirring, un-
til a pale pink color, which persists for 15 seconds, is produced.
The temperature at the conclusion of the titration should be not less
than 608. Calculate the normality. Each 67.00 mg

&6.700 mg&1S (USP28)

of sodium oxalate is equivalent to 1 mL of 0.1N potassium per-
manganate.

Because potassium permanganate is reduced on contact with or-
ganic substances such as rubber, the solution must be handled in
apparatus entirely of glass or other suitably inert material. It should
be frequently restandardized. Store in glass-stoppered, amber-col-
ored bottles.

Change to read:

Silver Nitrate, Tenth-Normal, (0.1 N)

AgNO3, 169.87

16.99 g in 1000 mL

Dissolve about 17.5 g of silver nitrate in 1000 mL of water, and
standardize the solution as follows.

Transfer about 100 mg, accurately weighed, of reagent-grade so-
dium chloride, previously dried at 1108 for 2 hours, to a 150-mL
beaker, dissolve in 5 mL of water, and add 5 mL of acetic acid, 50
mL of methanol, and about 0.5 mL of eosin Y TS. Stir, preferably
with a magnetic stirrer, and titrate with the silver nitrate solution.
Calculate the normality.

Change to read:

Sodium Hydroxide, Normal (1 N)
NaOH, 40.00

40.00 g in 1000 mL

Dissolve 162 g of sodium hydroxide in 150 mL of carbon diox-
ide-free water, cool the solution to room temperature, and filter
through hardened filter paper. Transfer 54.5 mL of the clear filtrate
to a tight, polyolefin container, and dilute with carbon dioxide-free
water to 1000 mL.
Accurately weigh about 5 g of potassium biphthalate, previously

crushed lightly and dried at 1208 for 2 hours, and dissolve in 75 mL
of carbon dioxide-free water. Add 2 drops of phenolphthalein TS,
and titrate with the sodium hydroxide solution to the production of
a permanent pink color. Each 204.2 mg of potassium biphthalate is
equivalent to 1 mL of 1N sodium hydroxide.

NOTES—(1) Solutions of alkali hydroxides absorb carbon diox-
ide when exposed to air. They should be preserved in bottles hav-
ing well-fitted, suitable stoppers, provided with a tube filled with a
mixture of sodium hydroxide and lime (soda-lime tubes) so that air
entering the container must pass through this tube, which will ab-
sorb the carbon dioxide. (2) Prepare solutions of lower concentra-
tion (e.g., 0.1 N, 0.01 N) by quantitatively diluting accurately
measured volumes of the 1N solution with sufficient carbon diox-
ide-free water to yield the desired concentration.
Restandardize the solution frequently.

Change to read:

Sodium Hydroxide, Alcoholic, Tenth-Normal (0.1 N)
NaOH, 40.00

To 250 mL of alcohol add 2 mL of a 50% (w/w) solution of so-
dium hydroxide.
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Dissolve about 200 mg of benzoic acid, accurately weighed, in
10 mL of alcohol and 2 mL of water. Add 2 drops of phenolphtha-
lein TS, and titrate with the alcoholic sodium hydroxide solution
until a permanent pale pink color is produced. Calculate the nor-
mality as follows:

W / 122.12V,

in which W is the weight, in mg, of benzoic acid taken, V is the
volume, in mL, of alcoholic sodium hydroxide consumed, and
122.12 is the molecular weight of benzoic acid.

Change to read:

Sodium Methoxide, Tenth-Normal (0.1 N) (in Toluene)
CH3ONa, 54.02

5.402 g in 1000 mL

Cool in ice-water 150 mL of methanol contained in a 1000-mL
volumetric flask, and add, in small portions, about 2.5 g of freshly
cut sodium metal. When the metal has dissolved, add toluene to
make 1000 mL, and mix. Store preferably in the reservoir of an
automatic delivery buret suitably protected from carbon dioxide
and moisture. Standardize the solution as follows.
Accurately weigh about 400 mg of primary standard benzoic ac-

id, and dissolve in 80 mL of dimethylformamide in a flask. Add 3
drops of a 1 in 100 solution of thymol blue in dimethylformamide,
and titrate with the sodium methoxide to a blue endpoint. Correct
for the volume of the sodium methoxide solution consumed by 80
mL of the dimethylformamide. and calculate the normality.

&

&1S (USP28)

Each 12.21 mg of benzoic acid is equivalent to 1 mL of 0.1 N so-
dium methoxide.

NOTES—(1) To eliminate any turbidity that may form following
dilution with toluene, add methanol (25 to 30 mL usually suffices)
until the solution is clear. (2) Restandardize the solution frequently.

Change to read:

Sodium Methoxide, Half-Normal (0.5 N) in Methanol
CH3ONa, 54.02

27.01 g in 1000 mL

Weigh 11.5 g of freshly cut sodium metal, and cut into small
cubes. Place about 0.5 mL of anhydrous methanol in a round-bot-
tom, 250-mL flask equipped with a ground-glass joint, add 1 cube
of the sodium metal, and, when the reaction has ceased, add the
remaining sodiummetal to the flask. Connect a water-jacketed con-
denser to the flask, and slowly add 250 mL of anhydrous methanol,
in small portions, through the top of the condenser. Regulate the

addition of the methanol so that the vapors are condensed and do
not escape through the top of the condenser. After addition of the
methanol is complete, connect a drying tube to the top of the con-
denser, and allow the solution to cool. Transfer the solution to a 1-L
volumetric flask, dilute with anhydrous methanol to volume, and
mix. Standardize the solution as follows.

Accurately measure about 20 mL of freshly standardized 1N hy-
drochloric acid VS into a 250-mL conical flask, add 0.25 mL of
phenolphthalein TS, and titrate with the sodium methoxide solu-
tion to the first appearance of a permanent pink color. Calculate
the normality.

Change to read:

Sodium Nitrite, Tenth-Molar (0.1 M)
NaNO2, 69.00

6.900 g in 1000 mL

Dissolve 7.5 g of sodium nitrite in water to make 1000 mL, and
standardize the solution as follows.

Accurately weigh about 500 mg of USP Sulfanilamide RS, pre-
viously dried at 1058 for 3 hours, and transfer to a suitable beaker.
Add 20 mL of hydrochloric acid and 50 mL of water, stir until dis-
solved, and cool to 158. Maintaining the temperature at about 158,
titrate slowly with the sodium nitrite solution, placing the buret tip
below the surface of the solution to preclude air oxidation of the
sodium nitrite, and stir the solution gently with a magnetic stirrer,
but avoid pulling a vortex of air beneath the surface. Use the indi-
cator specified in the individual monograph, or, if a potentiometric
procedure is specified, determine the endpoint electrometrically,
using platinum-calomel or platinum-platinum electrodes. When
the titration is within 1 mL of the endpoint, add the titrant in
0.1-mL portions, and allow 1 minute between additions. Calculate
the molarity.

&

&1S (USP28)

Each 17.22 mg of sulfanilamide is equivalent to 1 mL of 1000M

&0.1000M&1S (USP28)

sodium nitrite.

Change to read:

Sodium Tetraphenylboron, Fiftieth-Molar (0.02 M)
NaB(C6H5)4, 342.22

6.845 g in 1000 mL

Dissolve an amount of sodium tetraphenylboron, equivalent to
6.845 g of NaB(C6H5)4, in water to make 1000 mL, and standardize
the solution as follows.
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Pipet two 75-mL portions of the solution into separate beakers,
and to each add 1 mL of acetic acid and 25 mL of water. To each
beaker add, slowly and with constant stirring, 25 mL of potassium
biphthalate solution (1 in 20), and allow to stand for 2 hours. Filter
one of the mixtures through a filtering crucible, and wash the pre-
cipitate with cold water. Transfer the precipitate to a container, add
50 mL of water, shake intermittently for 30 minutes, filter, and use
the filtrate as the saturated potassium tetraphenylborate solution in
the following standardization procedure. Filter the second mixture
through a tared filtering crucible, and wash the precipitate with
three 5-mL portions of saturated potassium tetraphenylborate solu-
tion. Dry the precipitate at 1058 for 1 hour. Each g of potassium
tetraphenylborate is equivalent to 955.1 mg of sodium tetraphenyl-
boron. From the weight of sodium tetraphenylboron obtained, cal-
culate the molarity of the sodium tetraphenylboron solution.

&

&1S (USP28)

NOTE—Prepare this solution fresh

&just before use.&1S (USP28)

Change to read:

Sodium Thiosulfate, Tenth-Normal (0.1 N)
Na2S2O3 � 5H2O, 248.19

24.82 g in 1000 mL

Dissolve about 26 g of sodium thiosulfate and 200 mg of sodium
carbonate in 1000 mL of recently boiled and cooled water. Stan-
dardize the solution as follows.
Accurately weigh about 210 mg of primary standard potassium

dichromate, previously pulverized and dried at 1208 for 4 hours,
and dissolve in 100 mL of water in a glass-stoppered, 500-mL
flask. Swirl to dissolve the solid, remove the stopper, and quickly
add 3 g of potassium iodide, 2 g of sodium bicarbonate, and 5 mL
of hydrochloric acid. Insert the stopper gently in the flask, swirl to
mix, and allow to stand in the dark for exactly 10 minutes. Rinse
the stopper and the inner walls of the flask with water, and titrate
the liberated iodine with the sodium thiosulfate solution until the
solution is yellowish-green in color. Add 3 mL of starch TS, and
continue the titration until the blue color is discharged. Perform a
blank determination. Calculate the normality.

&

&1S (USP28)

Restandardize the solution as frequently as supported by labor-
atory stability data. In the absence of such data, restandardize the
solution weekly.

Change to read:

Sulfuric Acid, Half-Normal (0.5N) in Alcohol
H2SO4, 98.08

24.52 g in 1000 mL

Add slowly, with stirring, 13.9 mL of sulfuric acid to a sufficient
quantity of dehydrated alcohol to make 1000 mL. Cool, and stan-

dardize against tromethamine as described under Hydrochloric Ac-
id, Half-Normal (0.5 N) in Methanol.

Change to read:

Tetrabutylammonium Hydroxide, Tenth-Normal (0.1 N)
(C4H9)4NOH, 259.47

25.95 g in 1000 mL

Dissolve 40 g of tetra-n-butylammonium iodide in 90 mL of an-
hydrous methanol in a glass-stoppered flask. Place in an ice bath,
add 20 g of powdered silver oxide, insert the stopper in the flask,
and agitate vigorously for 60 minutes. Centrifuge a few mL, and
test the supernatant for iodide (see Iodide h191i). If the test is pos-
itive, add an additional 2 g of silver oxide, and continue to allow to
stand for 30 minutes with intermittent agitation. When all of the
iodide has reacted, pass through a fine-porosity, sintered-glass fun-
nel. Rinse the flask and the funnel with three 50-mL portions of
anhydrous toluene, adding the rinsings to the filtrate. Dilute with
a mixture of three volumes of anhydrous toluene and 1 volume of
anhydrous methanol to 1000 mL, and flush the solution for 10 min-
utes with dry, carbon dioxide-free nitrogen. [NOTE—If necessary to
obtain a clear solution, further small quantities of anhydrous meth-
anol may be added.] Store in a reservoir protected from carbon di-
oxide and moisture, and discard after 60 days. Alternatively, the
solution may be prepared by diluting a suitable volume of commer-
cially available tetrabutylammonium hydroxide solution in metha-
nol with a mixture of 4 volumes of anhydrous toluene and 1
volume of anhydrous methanol. [NOTE—If necessary to obtain a
clear solution, further small quantities of methanol may be added.]
Standardize the solution on the day of use as follows. Dissolve

about 400 mg of primary standard benzoic acid, accurately
weighed, in 80 mL of dimethylformamide, add 3 drops of a 1 in
100 solution of thymol blue in dimethylformamide, and titrate to a
blue endpoint with the tetrabutylammonium hydroxide solution,
delivering the titrant from a buret equipped with a carbon dioxide
absorption trap. Perform a blank determination, and make any nec-
essary correction. Each mL of 0.1N tetrabutylammonium hydrox-
ide is equivalent to 12.21 mg of benzoic acid.

Change to read:

~

Tetrabutylammonium Hydroxide in Methanol/Isopropyl
Alcohol, 0.1N

Prepare as described for Tetrabutylammonium Hydroxide,
Tenth-Normal (0.1 N), using isopropyl alcohol instead of toluene,
and standardize as described. Alternatively, the solution may be
prepared by diluting a suitable volume of commercially available
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tetrabutylammonium hydroxide solution in methanol with 4 vol-
umes of anhydrous isopropyl alcohol.

Change to read:

Tetramethylammonium Bromide, Tenth-Molar (0.1 M)
(CH3)4NBr, 154.05

15.41 g in 1000 mL

Dissolve 15.41 g of tetramethylammonium bromide in water to
make 1000 mL, and standardize the solution as follows.
Transfer an accurately measured volume of about 40 mL of the

solution to a beaker, add 10 mL of diluted nitric acid and 50.0 mL
of 0.1N silver nitrate VS, and mix. Add 2 mL of ferric ammonium
sulfate TS, and titrate the excess silver nitrate with 0.1N ammoni-
um thiocyanate VS. Calculate the molarity.

Change to read:

Tetramethylammonium Chloride, Tenth-Molar (0.1 M)
(CH3)4NCl, 109.60

10.96 g in 1000 mL

Dissolve 10.96 g of tetramethylammonium chloride in water to
make 1000 mL, and standardize the solution as follows.
Transfer an accurately measured volume of about 40 mL of the

solution to a flask, add 10 mL of diluted nitric acid and 50.0 mL of
0.1N silver nitrate VS, and mix. Add 5 mL of nitrobenzene and 2
mL of ferric ammonium sulfate TS, shake, and titrate the excess
silver nitrate with 0.1 N ammonium thiocyanate VS. Calculate
the molarity.

Change to read:

Titanium Trichloride, Tenth-Normal (0.1 N)
TiCl3, 154.23

15.42 g in 1000 mL

Add 75 mL of titanium trichloride solution (1 in 5) to 75 mL of
hydrochloric acid, dilute to 1000 mL, and mix. Standardize the so-
lution as follows, using the special titration apparatus described.

Apparatus—Store the titanium trichloride solution in the reser-
voir of a closed-system titration apparatus in an atmosphere of hy-
drogen.

Use a wide-mouth, 500-mL conical flask as the titration vessel,
and connect it by means of a tight-fitting rubber stopper to the ti-
tration buret, an inlet tube for carbon dioxide, and an exit tube. Ar-
range for mechanical stirring. All joints must be airtight. Arrange
to have both the hydrogen and the carbon dioxide pass through
wash bottles containing titanium trichloride solution (approximate-
ly 1 in 50) to remove any oxygen.

If the solution to be titrated is to be heated before or during ti-
tration, connect the titration flask with an upright reflux condenser
through the rubber stopper.

Standardization—Place an accurately measured volume of
about 40 mL of 0.1N ferric ammonium sulfate VS in the titration
flask, and pass in a rapid stream of carbon dioxide until all the air
has been removed. Add the titanium trichloride solution from the
buret until near the calculated endpoint (about 35 mL), then add
through the outlet tube 5 mL of ammonium thiocyanate TS, and
continue the titration until the solution is colorless. Calculate the
normality.

Change to read:

Zinc Sulfate, Twentieth-Molar (0.05 M)
ZnSO4 � 7H2O, 287.56

14.4 g in 1000 mL

Dissolve 14.4 g of zinc sulfate in water to make 1 L. Standardize
the solution as follows.

Accurately measure about 10 mL of 0.05M edetate disodium
VS into a 125-mL conical flask, and add, in the order given, 10
mL of acetic acid-ammonium acetate buffer TS, 50 mL of alcohol,
and 2 mL of dithizone TS. Titrate with the zinc sulfate solution to a
clear, rose-pink color. Calculate the molarity.

NOTE—For many of the reagents mentioned in the foregoing
section, the corresponding standards of the 6th edition (1980) of
Reagent Chemicals, published by the American Chemical Society,
should be consulted. For a limited number of other reagents, the
standards are adapted from those appearing in Reagent Chemicals
and Standards, 5th edition, by Joseph Rosin and copyrighted by
the publisher, D. Van Nostrand Co., Inc.
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REFERENCE TABLES

BRIEFING

Container Specifications for Capsules and Tablets, USP 27
page 2741, page 3352 of the Second Supplement, and page 1821
of PF 30(5) [Sept.–Oct. 2004].

(HDQ) RTS—39932-1; 40720-1; 40720-2; 40844-2; 40844-3

The following table is provided as a reminder for the pharmacist
engaged in the typical dispensing situation who already is acquain-
ted with the Packaging and storage requirements set forth in the
individual monographs. It lists the capsules and tablets that are, or
will be, official in the United States Pharmacopeia and indicates
the relevant tight (T), well-closed (W), and light-resistant (LR) spe-
cifications applicable to containers in which the drug that is repack-
aged should be dispensed.
This table is not intended to replace, nor should it be interpreted

as replacing, the definitive requirements stated in the individual
monographs.

Container Specifications for Capsules and Tablets

Monograph Title
Container

Specification

Add the following:

&Acetaminophen Tablets, Extended-

Release T&1S (USP28)

Add the following:

~

Alendronate Sodium Tablets

Alendronic Acid Tablets T~USP28

Add the following:

&Benazepril Tablets W&1S (USP28)

Add the following:

&Bismuth Subsalicylate Tablets T&1S (USP28)

Add the following:

&Cefaclor Tablets T&1S (USP28)

Container Specifications for Capsules and Tablets (Continued)

Monograph Title
Container

Specification

Add the following:

&Chromium Picolinate Tablets W&2S (USP28)

Add the following:

&Clarithromycin Tablets, Extended-

Release W&1S (USP28)

Add the following:

&Black Cohosh Tablets T, LR&1S (USP28)

Add the following:

&Desogestrel and Ethinyl Estradiol

Tablets W&1S (USP28)

Add the following:

&Diethylstilbestrol Diphosphate Tablets W&1S (USP28)

Add the following:

&Estradiol and Norethindrone Acetate

Tablets W&2S (USP28)

Add the following:

&Fexofenadine Hydrochloride Tablets W&2S (USP28)

Add the following:

&Fluoxetine Capsules, Delayed-Release T&1S (USP28)

Add the following:

&Fosinopril Sodium Tablets T&2S (USP28)

Add the following:

&Fosinopril Sodium and Hydrochloro-

thiazide Tablets T&2S (USP28)

Add the following:

&Gabapentin Capsules W&1S (USP28)
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Container Specifications for Capsules and Tablets (Continued)

Monograph Title
Container

Specification

Add the following:

&Ginkgo Capsules T, LR&1S (USP28)

Add the following:

&Ginkgo Tablets T, LR&1S (USP28)

Change to read:
Asian Ginseng Capsules T, LR

&

&1S (USP28)

Add the following:

&Indinavir Sulfate Capsules T&1S (USP28)

Add the following:

&Irbesartan Tablets W&1S (USP28)

Add the following:

&Irbesartan and Hydrochlorothiazide

Tablets W&1S (USP28)

Add the following:

&Isosorbide Mononitrate Tablets T&1S (USP28)

Add the following:

&Isosorbide Mononitrate Tablets,

Extended-Release T&1S (USP28)

Add the following:

~

Isradipine Capsules T~USP28

Add the following:

&Lysine Hydrochloride Tablets W&2S (USP28)

Container Specifications for Capsules and Tablets (Continued)

Monograph Title
Container

Specification

Add the following:

&Metformin Hydrochloride Tablets T&1S (USP28)

Add the following:

&Modafinil Tablets T&2S (USP28)

Add the following:

&Naproxen Tablets, Delayed-Release W&1S (USP28)

Add the following:

&Norgestimate and Ethinyl Estradiol

Tablets W&1S (USP28)

Add the following:

&Oxaprozin Tablets T, LR&1S (USP28)

Add the following:

&Pygeum Capsules T&1S (USP28)

Add the following:

&Quinapril Tablets W&1S (USP28)

Add the following:

&Stavudine Capsules T&1S (USP28)

Add the following:

&Tolcapone Tablets T&1S (USP28)

Add the following:

&Valerian Capsules T, LR&1S (USP28)

Add the following:

&Valsartan and Hydrochlorothiazide

Tablets W&1S (USP28)
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BRIEFING

Description and Relative Solubility of USP and NF Articles,
USP 27 page 2747, page 3166 of the First Supplement, page 3352
of the Second Supplement, page 7017 of PF 24(5) [Sept.–Oct.
1998], page 8589 of PF 25(4) [July–Aug. 1999], page 8917 of
PF 25(5) [Sept.–Oct. 1999], page 9254 of PF 25(6) [Nov.–Dec.
1999], page 1135 of PF 26(4) [July–Aug. 2000], page 1385 of
PF 26(5) [Sept.–Oct. 2000], page 1542 of PF 28(5) [Sept.–Oct.
2002], page 1953 of PF 28(6) [Nov.–Dec. 2002], page 266 of
PF 29(1) [Jan.–Feb. 2003], page 509 of PF 29(2) [Mar.–Apr.
2003], page 812 of PF 29(3) [May–June 2003], page 1262 of
PF 29(4) [July–Aug. 2003], page 1684 of PF 29(5) [Sept.–Oct.
2003], page 2057 of PF 29(6) [Nov.–Dec. 2003], page 317 of
PF 30(1) [Jan.–Feb. 2004], page 650 pf PF 30(2) [Mar.–Apr.
2004], page 1050 of PF 30(3) [May–June 2004], page 1405 of
PF 30(4) [July–Aug. 2004], and page 1822 of PF 30(5) [Sept.–
Oct. 2004].

(HDQ) RTS—41670-1; 41341-1; 41613-5; 38281-2; 40282-
5; 41471-1; 41471-2; 41365-1

Change to read:

Alginic Acid: White to yellowish white, fibrous powder. Is
odorless, or practically odorless, and is tasteless. Insoluble in water
and in organic solvents; soluble in alkaline solutions. NF category:

&Suspending and/or viscosity-increasing agent;&2S (USP28)

tablet binder; tablet disintegrant.

Change to read:

Almond Oil: Clear, pale straw-colored or colorless, oily
liquid, having a bland taste. Remains clear at –108, and does not
congeal until cooled to almost –208. Slightly soluble in alcohol;
miscible with ether, with chloroform, with benzene, and with sol-
vent hexane. NF category: Flavors and perfumes;

&vehicle (oleaginous).&2S (USP28)

Change to read:

Aromatic Elixir: NF category: Flavored and/or sweetened
vehicle.

&Vehicle (flavored and/or sweetened).&2S (USP28)

Change to read:

Activated Attapulgite: Cream-colored, micronized, nonswel-
ling powder, free from gritty particles. The high heat treatment
used in its preparation causes it to yield only moderately viscous
aqueous suspensions, its dispersion consisting mainly of particle
groups. Insoluble in water.

&NF category: Suspending and/or viscosity-increasing

agent.&2S (USP28)

Change to read:

Colloidal Activated Attapulgite: Cream-colored, micron-
ized, nonswelling powder, free from gritty particles. Yields viscous
aqueous suspensions, as a result of dispersion into its constituent
ultimate particles. Insoluble in water.

&NF category: Suspending and/or viscosity-increasing

agent.&2S (USP28)

Change to read:

Purified Bentonite: Odorless, tasteless, fine (micronized)
powder or small flakes that are creamy when viewed on their flat
surfaces and tan to brown when viewed on their edges. Insoluble in
water and in alcohol. Swells when added to water or glycerin.

&NF category: Suspending and/or viscosity-increasing

agent.&2S (USP28)

Add the following:

&Budesonide: White to off-white, ordorless, crystalline

powder. Freely soluble in chloroform; sparingly soluble in

alcohol; practically insoluble in water and in hep-

tane.&2S (USP28)

Change to read:

Calcium Carbonate: Fine, white, odorless, tasteless, micro-
crystalline powder. Is stable in air. Practically insoluble in water.
Its solubility in water is increased by the presence of any ammoni-
um salt or of carbon dioxide. The presence of any alkali hydroxide
reduces its solubility. Insoluble in alcohol. Dissolves with efferves-
cence in 1N acetic acid, in 3N hydrochloric acid, and in 2N nitric
acid.

&NF category: Tablet and/or capsule diluent.&2S (USP28)

Add the following:

&Carboxymethylcellulose Sodium 12: Colorless or

white to off-white powder or granules. Is odorless. Water

solubility depends on degree of substitution (easily dis-

persed in water at all temperatures, forming a clear, colloidal

solution). Insoluble in acetone, in alcohol, in ether, and in

toluene. NF category: Suspending and/or viscosity-increas-

ing agent.&2S (USP28)

Change to read:

Cellulose Acetate: Fine, white powder or free-flowing pellets.
Available in a range of viscosities and acetyl contents. High viscos-
ity, which reflects high molecular weight, decreases solubility
slightly. High acetyl content cellulose acetates generally have more
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limited solubility in commonly used organic solvents than low a-
cetyl content cellulose acetates, but are more soluble in methylene
chloride. All acetyl content cellulose acetates are insoluble in alco-
hol and in water; soluble in dioxane and in dimethylformamide. NF
category:

&Coating agent;&2S (USP28)

polymer membrane.

Change to read:

Chlorocresol: Colorless or practically colorless crystals or
crystalline powder, having a characteristic, nontarry odor. Is vola-
tile in steam. Slightly soluble in water and more soluble in hot wa-
ter; very soluble in alcohol; soluble in ether, in terpenes, in fixed
oils, and in solutions of alkali hydroxides.

&NF category: Antimicrobial preservative.&2S (USP28)

Change to read:

Dextrin: Free-flowing, white, yellow, or brown powder. Its
solubility in water varies; it is usually very soluble, but often con-
tains an insoluble portion.

&NF category: Tablet binder; tablet and/or capsule di-

luent.&2S (USP28)

Change to read:

Dextrose: Colorless crystals or white, crystalline or granular
powder. Is odorless, and has a sweet taste. Freely soluble in water;
very soluble in boiling water; soluble in boiling alcohol; slightly
soluble in alcohol. NF category: Sweetening agent; tonicity agent;

&vehicle (flavored and/or sweetened).&2S (USP28)

Change to read:

Dimethicone: A clear, colorless, and odorless liquid. Insolu-
ble in water, in methanol, in alcohol, and in acetone; very slightly
soluble in isopropyl alcohol; soluble in chlorinated hydrocarbons,
in benzene, in toluene, in xylene, in n-hexane, in petroleum spirits,
in ether, and in amyl acetate.

&NF category: Antifoaming agent; water repelling

agent.&2S (USP28)

Change to read:

Edetate Calcium Disodium: White, crystalline granules or
white, crystalline powder. Is odorless, is slightly hygroscopic,
and has a faint, saline taste. Is stable in air. Freely soluble in water.

&NF category: Chelating agent; complexing agent.&2S (USP28)

Change to read:

Edetate Disodium: White, crystalline powder. Soluble in wa-
ter. NF category: Chelating agent;

&complexing agent.&2S (USP28)

Change to read:

Edetic Acid: White, crystalline powder. Melts above 2208,
with decomposition. Very slightly soluble in water; soluble in so-
lutions of alkali hydroxides. NF category: Chelating agent;

&complexing agent.&2S (USP28)

Change to read:

Ethyl Acetate: Transparent, colorless liquid, having a fra-
grant, refreshing, slightly acetous odor, and a peculiar, acetous,
burning taste. Soluble in water. Miscible with alcohol, with ether,
with fixed oils, and with volatile oils. NF category: Flavors and
perfumes;

&solvent.&2S (USP28)

Change to read:

Ethyl Oleate: Mobile, practically colorless liquid, having an
agreeable taste. Insoluble in water. Miscible with vegetable oils,
with mineral oil, with alcohol, and with most organic solvents.
NF category: Vehicle

&(oleaginous).&2S (USP28)

Change to read:

Glaze, Pharmaceutical:

&Denatured alcohol solution.&2S (USP28)

NF category: Coating agent.

Change to read:

Hexylene Glycol: Clear, colorless, viscous liquid. Absorbs
moisture when exposed to moist air. Miscible with water and with
many organic solvents, including alcohol, ether, chloroform, ace-
tone, and hexanes.

&NF category: Humectant; solvent.&2S (USP28)

Change to read:

Low-Substituted Hydroxypropyl Cellulose: White to yel-
lowish white, practically odorless and tasteless, fibrous or granular
powder. Is hygroscopic. Practically insoluble in alcohol and in
ether. Dissolves in a solution of sodium hydroxide (1 in 10), and
produces a viscous solution. Swells in water, in sodium carbonate
TS, and in 2N hydrochloric acid. The pH of the suspension, ob-
tained by shaking 1.0 g with 100 mL of water, is between 5.0
and 7.5. NF category:Tablet disintegrant and/or tablet binder.

&Tablet binder; tablet disintegrant.&2S (USP28)

Add the following:

&Lactitol: A white or light brown, ordorless crystal.

Has a mild, sweet taste, and no aftertaste. NF category: Fla-

vors and perfumes; tablet and/or capsule diluent.&2S (USP28)
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Add the following:

&Lansoprazole: White to brownish-white powder.

Freely soluble in dimethylformamide; practically insoluble

in water. Melts at about 1668, with decomposition.&2S (USP28)

Change to read:

Maltodextrin: White, hygroscopic powder or granules. Free-
ly soluble or readily dispersible in water; slightly soluble to insol-
uble in anhydrous alcohol. NF category: Coating agent;

&suspending and/or viscosity-increasing agent;&2S (USP28)

tablet binder; tablet and/or capsule diluent. viscosity-increasing
agent.

&

&2S (USP28)

Change to read:

Methylparaben Sodium: White, hygroscopic powder. Freely
soluble in water; sparingly soluble in alcohol; insoluble in fixed
oils.

&NF category: Antimicrobial preservative.&2S (USP28)

Change to read:

Monoethanolamine: Clear, colorless, moderately viscous
liquid, having a distinctly ammoniacal odor. Miscible with water,
with acetone, with alcohol, with glycerin, and with chloroform. Im-
miscible with ether, with solvent hexane, and with fixed oils, al-
though it dissolves many essential oils.

&NF category: Emuls i fy ing and/or so lubi l iz ing

agent.&2S (USP28)

Add the following:

&Monoglyceride Citrate: Soft white to ivory-colored,

waxy solid with a lard-like consistancy and bland odor. Dis-

persible in most common fat solvents and in alcohol; insol-

uble in water.&2S (USP28)

Add the following:

&Morantel Tartrate: A white or pale yellow, crystal-

line powder. Very soluble in water and in alcohol; practical-

ly insoluble in ethyl acetate.&2S (USP28)

Change to read:

Nonoxynol 9: Clear, colorless to light yellow, viscous liquid.
Soluble in water, in alcohol, and in corn oil.

&NF category: Wetting and/or solubilizing agent.&2S (USP28)

Change to read:

Octyldodecanol: Clear water-white, free-flowing liquid. In-
soluble in water; soluble in alcohol and in ether.

&NF category: Vehicle (oleaginous).&2S (USP28)

Add the following:

&Ondansetron: White to off-white powder. Very solu-

ble in acid solutions; sparingly soluble in water.&2S (USP28)

Change to read:

Oxyquinoline Sulfate: Yellow powder. Melts at about 1858.
Very soluble in water; freely soluble in methanol; slightly soluble
in alcohol; practically insoluble in acetone and in ether.

&NF category: Complexing agent.&2S (USP28)

Add the following:

&Peppermint Spirit: A clear, colorless liquid with a

peppermint fragrance. Completely soluble in water; easily

soluble in methanol and in diethyl ether. NF category: Fla-

vors and perfumes.&2S (USP28)

Change to read:

Peppermint Water: NF category: Flavored and/or sweetened
vehicle.

&Vehicle (flavored and/or sweetened).&2S (USP28)

Change to read:

Poloxamer: NF category: Emulsifying and/or solubilizing
agent;

&wetting and/or solubilizing agent.&2S (USP28)

Poloxamer 124: Colorless liquid, having a mild odor. When so-
lidified, it melts at about 168. Freely soluble in water, in alcohol, in
isopropyl alcohol, in propylene glycol, and in xylene.
Poloxamer 188:White, prilled or cast solid. Is odorless, or has a

very mild odor. Melts at about 528. Freely soluble in water and in
alcohol.
Poloxamer 237:White, prilled or cast solid. Is odorless, or has a

very mild odor. Melts at about 498. Freely soluble in water and in
alcohol; sparingly soluble in isopropyl alcohol and in xylene.
Poloxamer 338:White, prilled or cast solid. Is odorless, or has a

very mild odor. Melts at about 578. Freely soluble in water and in
alcohol; sparingly soluble in propylene glycol.
Poloxamer 407:White, prilled or cast solid. Is odorless, or has a

very mild odor. Melts at about 568. Freely soluble in water, in al-
cohol, and in isopropyl alcohol.
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Change to read:

Polyethylene Oxide: Polyethylene oxide resins are high mo-
lecular weight polymers having the common structure:

(–O–CH2CH2–)n

in which n, the degree of polymerization, varies from about 2000 to
over 100,000. Polyethylene oxide, being a polyether, strongly hy-
drogen, bonds with water. It is nonionic and undergoes salting-out
effects associated with neutral molecules in solutions of high die-
lectric media. Salting-out effects manifest themselves in depressing
the upper temperature limit of solubility, and in reducing the vis-
cosity of both dilute and concentrated solutions of the polymers.
All molecular weight grades are powdered or granular solids. They
are soluble in water but, because of the high solution viscosities
obtained (see table), solutions over 1% in water may be difficult
to prepare. The water solubility, hygroscopicity, solubility in or-
ganic solvents, and melting point do not vary in the specified mo-
lecular weight range. At room temperature polyethylene oxide is
miscible with water in all proportions. At concentrations of about
20% polymer in water, the solutions are nontacky, reversible, elas-
tic gels. At higher concentrations, the solutions are tough, elastic
materials with the water acting as a plasticizer. Polyethylene oxide
is also freely soluble in acetonitrile, in ethylene dichloride, in tri-
chloroethylene, and in methylene chloride. Heating may be re-
quired to obtain solutions in many other organic solvents. It is
insoluble in aliphatic hydrocarbons, in ethylene glycol, in diethyl-
ene glycol, and in glycerol.

&NF category: Suspending and/or viscosity-increasing

agent; tablet binder.&2S (USP28)

Approximate
Molecular Weight

Typical Solution Viscosity (cps), 258

5% Solution 1% Solution

100,000 40
200,000 100
300,000 800
400,000 3000
600,000 6000
900,000 15000

4,000,000 3500
5,000,000 5500

Change to read:

Polyoxyl 10 Oleyl Ether: White, soft semisolid, or pale yel-
low liquid, having a bland odor. Soluble in water and in alcohol;
dispersible in mineral oil and in propylene glycol, with possible
separation on standing. NF category: Emulsifying and/or solubi-
lizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Polyoxyl 20 Cetostearyl Ether: Cream-colored, waxy, unctu-
ous mass, melting, when heated, to a clear brownish-yellow liquid.
Soluble in water, in alcohol, and in acetone; insoluble in solvent
hexane. NF category: Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Polyoxyl 35 Castor Oil: Yellow, oily liquid, having a faint,
characteristic odor and a somewhat bitter taste. Very soluble in wa-
ter, producing a practically odorless and colorless solution; soluble
in alcohol and in ethyl acetate; insoluble in mineral oils. NF cate-
gory: Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Polyoxyl 40 Hydrogenated Castor Oil: White to yellowish
paste or pasty liquid, having a faint odor and slight taste. Very sol-
uble in water, producing a practically tasteless, odorless, and col-
orless solution; soluble in alcohol and in ethyl acetate; insoluble in
mineral oils. NF category: Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Polyoxyl 40 Stearate: Waxy, white to light tan solid. Is odor-
less or has a faint, fat-like odor. Soluble in water, in alcohol, in
ether, and in acetone; insoluble in mineral oil and in vegetable oils.
NF category: Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Polysorbate 20: Lemon to amber liquid having a faint charac-
teristic odor. Soluble in water, in alcohol, in ethyl acetate, in meth-
anol, and in dioxane; insoluble in mineral oil. NF category:
Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Polysorbate 40: Yellow liquid having a faint, characteristic
odor. Soluble in water and in alcohol; insoluble in mineral oil
and in vegetable oils. NF category: Emulsifying and/or solubi-
lizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Polysorbate 60: Lemon- to orange-colored, oily liquid or
semi-gel having a faint, characteristic odor. Soluble in water, in
ethyl acetate, and in toluene; insoluble in mineral oil and in vege-
table oils. NF category: Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.
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Change to read:

Polysorbate 80: Lemon- to amber-colored, oily liquid having
a faint, characteristic odor and a warm, somewhat bitter taste. Very
soluble in water, producing an odorless and practically colorless
solution; soluble in alcohol and in ethyl acetate; insoluble in min-
eral oil. NF category: Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Potassium Benzoate: White, odorless, or practically odorless,
granular or crystalline powder. Is stable in air. Freely soluble in
water; sparingly soluble in alcohol and somewhat more soluble
in 90% alcohol.

&NF category: Antimicrobial preservative.&2S (USP28)

Change to read:

Potassium Citrate: Transparent crystals or white, granular
powder. Is odorless, has a cooling, saline taste, and is deliquescent
when exposed to moist air. Freely soluble in water; almost insolu-
ble in alcohol.

&NF category: Buffering agent.&2S (USP28)

Change to read:

Propionic Acid: Oily liquid having a slight pungent, rancid
odor. Miscible with water and with alcohol and various other or-
ganic solvents.

&NF category: Acidifying agent.&2S (USP28)

Change to read:

Propylene Glycol Alginate: White to yellowish fibrous or
granular powder. Practically odorless and tasteless. Soluble in wa-
ter, in solutions of dilute organic acids, and, depending on the de-
gree of esterification, in hydroalcoholic mixture containing up to
60% by weight of alcohol to form stable, viscous colloidal solu-
tions at a pH of 3.

&NF category: Suspending and/or viscosity-increasing

agent.&2S (USP28)

Change to read:

Propylparaben Sodium: White powder. Is odorless and hy-
groscopic. Freely soluble in water; sparingly soluble in alcohol; in-
soluble in fixed oils.

&NF category: Antimicrobial preservative.&2S (USP28)

Add the following:

&Ropivacaine Hydrochloride: White, crystalline pow-

der. Soluble in water.&2S (USP28)

Change to read:

Simethicone: Translucent, gray, viscous fluid. Insoluble in
water and in alcohol. The liquid phase is soluble in chloroform,
in ether, and in benzene, but silicon dioxide remains as a residue
in these solvents.

&NF category: Antifoaming agent; water repelling

agent.&2S (USP28)

Change to read:

Sodium Bisulfite:

&White, crystalline powder. Freely soluble in cold water and

in hot water; sparingly soluble in alcohol.&2S (USP28)

NF category: Antioxidant.

Change to read:

Sodium Lauryl Sulfate: Small, white or light yellow crystals
having a slight, characteristic odor. Freely soluble in water, form-
ing an opalescent solution. NF category: Emulsifying and/or solu-
bilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Sodium Stearyl Fumarate: Fine, white powder. Slightly sol-
uble in methanol; practically insoluble in water.

&NF category: Tablet and/or capsule lubricant.&2S (USP28)

Change to read:

Sorbitan Monolaurate: Yellow to amber-colored oily liquid,
having a bland, characteristic odor. Insoluble in water; soluble in
mineral oil; slightly soluble in cottonseed oil and in ethyl acetate.
NF category: Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Sorbitan Monooleate: Viscous, yellow to amber-colored,
oily liquid, having a bland, characteristic odor. Insoluble in water
and in propylene glycol. Miscible with mineral and vegetable oils.
NF category: Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Sorbitan Monopalmitate: Cream-colored, waxy solid having
a faint fatty odor. Insoluble in water; soluble in warm absolute al-
cohol; soluble, with haze, in warm peanut oil and in warm mineral
oil. NF category: Emulsifying and/or solubilizing agent;
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&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Sorbitan Monostearate: Cream-colored to tan, hard, waxy
solid, having a bland odor and taste. Insoluble in cold water and
in acetone; dispersible in warm water; soluble, with haze, above
508 in mineral oil and in ethyl acetate. NF category: Emulsifying
and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Sorbitan Sesquioleate: Viscous, yellow to amber-colored,
oily liquid. Insoluble in water and in propylene glycol; soluble in
alcohol, in isopropyl alcohol, in cottonseed oil, and in mineral oil.
NF category: Emulsifying and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Sorbitan Trioleate: Yellow to amber-colored, oily liquid. In-
soluble in water, in ethylene glycol, and in propylene glycol; sol-
uble in methyl alcohol, in alcohol, in isopropyl alcohol, in corn oil,
in cottonseed oil, and in mineral oil. NF category: Emulsifying
and/or solubilizing agent;

&tablet and/or capsule lubricant;&2S (USP28)

wetting and/or solubilizing agent.

Change to read:

Starch: Irregular, angular, white masses or fine powder. Is
odorless, and has a slight, characteristic taste. Insoluble in cold wa-
ter and in alcohol. NF category: Tablet and/or capsule diluent; tab-
let disintegrant;

&tablet and/or capsule lubricant.&2S (USP28)

Change to read:

Purified Stearic Acid: Hard, white or faintly yellowish,
somewhat glossy and crystalline solid, or white or yellowish-white
powder. Its odor and taste are slight, suggesting tallow. Freely sol-
uble in chloroform and in ether; soluble in alcohol; practically in-
soluble in water.

&NF category: Tablet and/or capsule lubricant.&2S (USP28)

Change to read:

Sucrose: White, crystalline powder or lustrous, dry, colorless
or white crystals. Very soluble in water; slightly soluble in alcohol;
practically insoluble in dehydrated alcohol.

&NF category: Coating agent; sweetening agent; tablet and/

or capsule diluent.&2S (USP28)

Change to read:

Sugar Spheres: Hard, brittle, free-flowing, spherical masses
ranging generally in size from 10- to 60-mesh. Usually white,
but may be colored. Solubility in water varies according to the su-
gar-to-starch ratio.

&NF category: Vehicle (solid carrier).&2S (USP28)

Change to read:

Syrup: NF category: Sweetening agent; tablet binder; fla-
vored and/or sweetened vehicle.

&vehicle (flavored and/or sweetened).&2S (USP28)

Change to read:

Tocopherol:

&Clear, colorless to yellow, yellowish-brown, or greenish-

yellow, viscous oil. Is odorless. Soluble in oils, in fats, in

acetone, in alcohol, in chloroform, in ether, and in alcohol;

insoluble in water.&2S (USP28)

NF category: Antioxidant.

Change to read:

Zein: White to yellow powder. Soluble in aqueous alcohols, in
glycols, in ethylene glycol ethyl ether, in furfuryl alcohol, in tetra-
hydrofurfuryl alcohol, and in aqueous alkaline solutions of pH 11.5
or greater. Insoluble in water and in acetone; readily soluble in ace-
tone-water mixtures between the limits of 60% and 80% of acetone
by volume; insoluble in all anhydrous alcohols except methanol.

&NF category: Coating agent.&2S (USP28)
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Items from Earlier Numbers of PF that Have Not Yet
Appeared in a Supplement, and are Therefore Candidates
for Subsequent Supplements.

GENERAL NOTICES AND REQUIREMENTS

Significant Figures and Tolerances—See PF Vol. 30 No. 2, page
424.

General Chapters—See PF Vol. 30 No. 2, page 424.
Tests and Assays—See PF Vol. 30 No. 3, page 795.
Preservation, Packaging, Storage, and Labeling—See PF Vol. 30

No. 5, page 1574.

USP MONOGRAPHS

Acepromazine Maleate—See PF Vol. 29 No. 6, page 1832.
Acepromazine Maleate Injection—See PF Vol. 30 No. 4, page

1161.
Acetaminophen Extended-Release Tablets—See PF Vol. 30 No. 4,

page 1161.
Acetaminophen Oral Solution—See PF Vol. 30 No. 1, page 40.
Acetaminophen Oral Suspension—See PF Vol. 30 No. 5, page

1579.
Acetaminophen and Aspirin Tablets—See PF Vol. 30 No. 1, page

41.
Capsules Containing at Least Three of the Following—Aceta-

minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 43.

Oral Powder Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Oral Solution Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Tablets Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Phenylpropanolamine—See PF Vol. 30 No. 1,
page 42.

Tablets Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 30 No. 1, page 44.

Acetaminophen and Codeine Phosphate Capsules—See PF Vol. 30
No. 1, page 45.

Acetaminophen and Codeine Phosphate Oral Solution—See PF
Vol. 30 No. 1, page 46.

Acetaminophen and Codeine Phosphate Oral Suspension—See PF
Vol. 30 No. 1, page 46.

Acetaminophen, Dextromethorphan Hydrobromide, Doxylamine
Succinate, and Pseudoephedrine Hydrochloride Oral Solu-
tion—See PF Vol. 30 No. 1, page 46.

Acetaminophen and Diphenhydramine Citrate Tablets—See PF
Vol. 30 No. 1, page 47.

Acetaminophen, Diphenhydramine Hydrochloride, and Pseudo-
ephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,
page 47.

Acetaminophen and Pseudoephedrine Hydrochloride Tablets—
See PF Vol. 30 No. 1, page 48.

Acetohydroxamic Acid—See PF Vol. 30 No. 5, page 1579.
Acetohydroxamic Acid Tablets—See PF Vol. 30 No. 1, page 49.
Acyclovir—See PF Vol. 30 No. 5, page 1580.
Adenosine—See PF Vol. 29 No. 6, page 1834.
Medical Air—See PF Vol. 28 No. 4, page 1065.
Albendazole Oral Suspension—See PF Vol. 30 No. 4, page 1163.
Albumin Human—See PF Vol. 29 No. 4, page 992.
Albuterol Tablets—See PF Vol. 30 No. 1, page 50.
Alcohol in Dextrose Injection—See PF Vol. 30 No. 5, page 1581.
Alendronate Sodium—See PF Vol. 30 No. 2, page 437.
Alendronate Sodium Tablets—See PF Vol. 28 No. 3, page 740.
Alendronic Acid Tablets—See PF Vol. 30 No. 3, page 804.
Alfentanil Hydrochloride—See PF Vol. 29 No. 6, page 1834.
Allopurinol—See PF Vol. 28 No. 5, page 1386.

Alprazolam Tablets—See PF Vol. 30 No. 5, page 1582.
Alprostadil—See PF Vol. 29 No. 5, page 1412.
Alteplase—See PF Vol. 29 No. 6, page 1835.
Altretamine—See PF Vol. 27 No. 3, page 2514.
Alumina, Magnesia, and Calcium Carbonate Tablets—See PF Vol.

29 No. 6, page 1835.
Alumina, Magnesia, and Calcium Carbonate Chewable Tablets—

See PF Vol. 29 No. 6, page 1836.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Tab-

lets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Chew-

able Tablets—See PF Vol. 29 No. 6, page 1837.
Alumina, Magnesia, and Simethicone Tablets—See PF Vol. 29 No.

6, page 1841.
Alumina, Magnesia, and Simethicone Chewable Tablets—See PF

Vol. 29 No. 6, page 1842.
Amantadine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

51.
Amifostine—See PF Vol. 30 No. 1, page 52.
Aminocaproic Acid—See PF Vol. 29 No. 5, page 1414.
Aminopentamide Sulfate—See PF Vol. 30 No. 4, page 1163.
Aminophylline—See PF Vol. 29 No. 5, page 1414.
Aminosalicylate Sodium Tablets—See PF Vol. 30 No. 1, page 53.
Amitriptyline Hydrochloride—See PF Vol. 29 No. 6, page 1844.
Ammonium Chloride—See PF Vol. 29 No. 5, page 1415.
Ammonium Molybdate—See PF Vol. 29 No. 5, page 1416.
Amoxicillin Capsules—See PF Vol. 30 No. 5, page 1583.
Amoxicillin Tablets—See PF Vol. 29 No. 1, page 48.
Amoxicillin and Clavulanate Potassium for Oral Suspension—See

PF Vol. 30 No. 1, page 53.
Amoxicillin and Clavulanate Potassium Tablets—See PF Vol. 29

No. 3, page 605.
Amphetamine Sulfate—See PF Vol. 30 No. 3, page 807.
Amphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page 54.
Amphotericin B Lotion—See PF Vol. 30 No. 2, page 444.
Amphotericin B Topical Emulsion—See PF Vol. 30 No. 2, page

445.
Ampicillin—See PF Vol. 28 No. 6, page 1766.
Ampicillin Capsules—See PF Vol. 30 No. 1, page 55.
Ampicillin Tablets—See PF Vol. 30 No. 1, page 56.
Anecortave Acetate—See PF Vol. 30 No. 2, page 445.
Anecortave Acetate Injectable Suspension—See PF Vol. 30 No. 2,

page 447.
Anileridine—See PF Vol. 29 No. 6, page 1846.
Anticoagulant Citrate Dextrose Solution—See PF Vol. 30 No. 5,

page 1583.
Antithrombin III Human—See PF Vol. 30 No. 1, page 56.
Arginine Hydrochloride—See PF Vol. 30 No. 2, page 449.
Ascorbic Acid Tablets—See PF Vol. 30 No. 1, page 60.
L-Asparagine—See PF Vol. 29 No. 3, page 687.
Aspartic Acid—See PF Vol. 30 No. 4, page 1163.
Aspirin—See PF Vol. 30 No. 4, page 1164.
Aspirin, Caffeine, and Dihydrocodeine Bitartrate Capsules—See

PF Vol. 30 No. 1, page 60.
Atenolol—See PF Vol. 29 No. 5, page 1416.
Atenolol Tablets—See PF Vol. 29 No. 1, page 49.
Atovaquone Oral Suspension—See PF Vol. 30 No. 2, page 449.
Atracurium Besylate—See PF Vol. 29 No. 6, page 1846.
Atracurium Besylate Injection—See PF Vol. 30 No. 3, page 808.
Atropine Sulfate—See PF Vol. 29 No. 6, page 1847.
Aurothioglucose—See PF Vol. 29 No. 6, page 1847.
Avobenzone—See PF Vol. 30 No. 4, page 1164.
Azaperone—See PF Vol. 29 No. 6, page 1847.
Azithromycin—See PF Vol. 30 No. 2, page 450.
Aztreonam—See PF Vol. 30 No. 1, page 61.
Baclofen Tablets—See PF Vol. 30 No. 1, page 61.
BCG Live—See PF Vol. 30 No. 2, page 452.
Benazepril Hydrochloride—See PF Vol. 29 No. 5, page 1422.
Benazepril Hydrochloride Tablets—See PF Vol. 29 No. 3, page

606.
Benzocaine—See PF Vol. 30 No. 3, page 809.
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Benzoyl Peroxide Gel—See PF Vol. 30 No. 4, page 1165.
Benzoyl Peroxide Lotion—See PF Vol. 30 No. 2, page 456.
Benzoyl Peroxide Topical Emulsion—See PF Vol. 30 No. 2, page

456.
Benztropine Mesylate—See PF Vol. 29 No. 6, page 1848.
Benzyl Benzoate Lotion—See PF Vol. 30 No. 2, page 457.
Benzyl Benzoate Topical Emulsion—See PF Vol. 30 No. 2, page

457.
Betahistine Hydrochloride—See PF Vol. 30 No. 5, page 1584.
Betamethasone Oral Solution—See PF Vol. 30 No. 2, page 460.
Betamethasone Syrup—See PF Vol. 30 No. 2, page 460.
Betamethasone Tablets—See PF Vol. 30 No. 1, page 62.
Betamethasone Dipropionate Lotion—See PF Vol. 30 No. 2, page

458.
Betamethasone Dipropionate Topical Emulsion—See PF Vol. 30

No. 2, page 459.
Betamethasone Sodium Phosphate—See PF Vol. 30 No. 4, page

1166.
Betamethasone Valerate Lotion—See PF Vol. 30 No. 2, page 461.
Betamethasone Valerate Topical Emulsion—See PF Vol. 30 No. 2,

page 461.
Bethanechol Chloride—See PF Vol. 30 No. 5, page 1586.
Bethanechol Chloride Tablets—See PF Vol. 30 No. 5, page 1587.
Biological Indicators for Moist Heat, Dry Heat, and Gaseous

Modes of Sterilization, Metal or Plastic Carriers—See PF
Vol. 30 No. 1, page 63.

Biological Indicators for Moist Heat, Dry Heat, and Gaseous
Modes of Sterilization, Liquid Spore Suspensions—See PF
Vol. 30 No. 1, page 66.

Biperiden—See PF Vol. 29 No. 6, page 1851.
Bismuth Subsalicylate Oral Suspension—See PF Vol. 30 No. 4,

page 1166.
Bismuth Subsalicylate Tablets—See PF Vol. 30 No. 4, page 1167.
Bisoprolol Fumarate Tablets—See PF Vol. 30 No. 5, page 1588.
Red Blood Cells—See PF Vol. 30 No. 1, page 69.
Whole Blood—See PF Vol. 30 No. 1, page 76.
Bretylium Tosylate—See PF Vol. 29 No. 5, page 1431.
Bretylium Tosylate in Dextrose Injection—See PF Vol. 30 No. 5,

page 1589.
Bromodiphenhydramine Hydrochloride and Codeine Phosphate

Syrup—See PF Vol. 27 No. 5, page 2980.
Brompheniramine Maleate—See PF Vol. 29 No. 5, page 1431.
Brompheniramine Maleate and Pseudoephedrine Sulfate Oral

Solution—See PF Vol. 30 No. 1, page 79.
Brompheniramine Maleate and Pseudoephedrine Sulfate Syrup—

See PF Vol. 30 No. 1, page 80.
Bumetanide—See PF Vol. 29 No. 5, page 1432.
Bupivacaine Hydrochloride—See PF Vol. 30 No. 5, page 1589.
Bupivacaine Hydrochloride in Dextrose Injection—See PF Vol. 30

No. 5, page 1590.
Butalbital, Acetaminophen, and Caffeine Tablets—See PF Vol. 30

No. 1, page 80.
Butorphanol Tartrate—See PF Vol. 29 No. 6, page 1851.
Caffeine—See PF Vol. 30 No. 4, page 1168.
Caffeine Citrate Injection—See PF Vol. 30 No. 5, page 1590.
Caffeine Citrate Oral Solution—See PF Vol. 30 No. 5, page 1593.
Calamine Lotion—See PF Vol. 30 No. 2, page 466.
Phenolated Calamine Lotion—See PF Vol. 30 No. 2, page 466.
Calamine Topical Suspension—See PF Vol. 30 No. 2, page 467.
Phenolated Calamine Topical Suspension—See PF Vol. 30 No. 2,

page 467.
Calcitonin Salmon—See PF Vol. 30 No. 4, page 1169.
Calcitonin Salmon Injection—See PF Vol. 30 No. 4, page 1177.
Calcitonin Salmon Nasal Solution—See PF Vol. 30 No. 4, page

1178.
Calcitriol—See PF Vol. 29 No. 5, page 1433.
Calcitriol Injection—See PF Vol. 29 No. 5, page 1434.
Calcium Carbonate and Magnesia Tablets—See PF Vol. 29 No. 6,

page 1852.
Calcium Carbonate and Magnesia Chewable Tablets—See PF Vol.

29 No. 6, page 1852.

Calcium Carbonate, Magnesia, and Simethicone Tablets—See PF
Vol. 29 No. 6, page 1853.

Calcium Carbonate, Magnesia, and Simethicone Chewable Tab-
lets—See PF Vol. 29 No. 6, page 1854.

Calcium Chloride—See PF Vol. 29 No. 5, page 1436.
Calcium Lactate Tablets—See PF Vol. 30 No. 1, page 81.
Calcium Pantothenate Tablets—See PF Vol. 30 No. 1, page 81.
Carbidopa—See PF Vol. 30 No. 3, page 811.
Carboprost Tromethamine—See PF Vol. 30 No. 1, page 82.
Carboxymethylcellulose Sodium Suspension—See PF Vol. 30 No.

3, page 812.
Cefaclor Capsules—See PF Vol. 29 No. 1, page 56.
Cefaclor Tablets—See PF Vol. 29 No. 6, page 1858.
Cefazolin Ophthalmic Solution—See PF Vol. 28 No. 2, page 261.
Cefpodoxime Proxetil—See PF Vol. 30 No. 1, page 82.
Cefprozil for Oral Suspension—See PF Vol. 30 No. 1, page 83.
Cephapirin Benzathine—See PF Vol. 30 No. 2, page 468.
Cephapirin Benzathine Intramammary Infusion—See PF Vol. 30

No. 2, page 470.
Cephapirin for Injection—See PF Vol. 30 No. 2, page 470.
Cephapirin Sodium—See PF Vol. 30 No. 2, page 471.
Cephapirin Sodium Intramammary Infusion—See PF Vol. 30 No.

2, page 472.
Chlordiazepoxide Hydrochloride—See PF Vol. 29 No. 6, page

1859.
Chlordiazepoxide Hydrochloride and Clidinium Bromide Cap-

sules—See PF Vol. 30 No. 1, page 83.
Chloroprocaine Hydrochloride—See PF Vol. 29 No. 5, page 1438.
Chloroquine—See PF Vol. 29 No. 6, page 1859.
Chlorothiazide—See PF Vol. 29 No. 5, page 1439.
Chlorpheniramine Maleate—See PF Vol. 29 No. 5, page 1439.
Chlorpheniramine Maleate and Pseudoephedrine Hydrochloride

Oral Solution—See PF Vol. 30 No. 1, page 84.
Chlorpromazine Hydrochloride—See PF Vol. 29 No. 6, page 1860.
Chromic Chloride—See PF Vol. 29 No. 5, page 1440.
Ciclopirox—See PF Vol. 29 No. 2, page 393.
Ciclopirox Olamine—See PF Vol. 30 No. 3, page 813.
Ciclopirox Olamine Cream—See PF Vol. 30 No. 5, page 1595.
Ciclopirox Olamine Topical Suspension—See PF Vol. 30 No. 5,

page 1596.
Cimetidine—See PF Vol. 29 No. 5, page 1440.
Cimetidine Tablets—See PF Vol. 28 No. 1, page 52.
Ciprofloxacin—See PF Vol. 29 No. 6, page 1860.
Ciprofloxacin Hydrochloride—See PF Vol. 29 No. 6, page 1861.
Ciprofloxacin Injection—See PF Vol. 30 No. 5, page 1596.
Clarithromycin—See PF Vol. 30 No. 4, page 1179.
Clarithromycin Tablets—See PF Vol. 30 No. 4, page 1182.
Clarithromycin Extended-Release Tablets—See PF Vol. 30 No. 4,

page 1183.
Clarithromycin for Oral Suspension—See PF Vol. 30 No. 1, page

84.
Clindamycin Injection—See PF Vol. 30 No. 5, page 1597.
Clindamycin Phosphate—See PF Vol. 29 No. 1, page 57.
Clonidine—See PF Vol. 29 No. 1, page 58.
Clonidine Transdermal System—See PF Vol. 30 No. 3, page 814.
Clopidogrel Tablets—See PF Vol. 30 No. 3, page 820.
Clotrimazole Lotion—See PF Vol. 30 No. 2, page 473.
Clotrimazole Topical Emulsion—See PF Vol. 30 No. 2, page 474.
Colchicine Tablets—See PF Vol. 30 No. 1, page 91.
Cyanocobalamin Co 57 Capsules—See PF Vol. 29 No. 2, page

397.
Codeine Phosphate—See PF Vol. 30 No. 5, page 1597.
Cortisone Acetate—See PF Vol. 29 No. 5, page 1447.
Cupric Chloride—See PF Vol. 29 No. 6, page 1864.
Cupric Sulfate—See PF Vol. 29 No. 5, page 1447.
Cyclandelate—See PF Vol. 29 No. 4, page 1023.
Cyclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 91.
Cyclophosphamide Tablets—See PF Vol. 30 No. 4, page 1186.
Cyclosporine Capsules—See PF Vol. 27 No. 4, page 2721.
Cyclosporide Oral Solution—See PF Vol. 30 No. 1, page 92.
Cysteine Hydrochloride—See PF Vol. 30 No. 5, page 1598.
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Dalteparin Sodium—See PF Vol. 30 No. 5, page 1598.
Demeclocycline Hydrochloride Tablets—See PF Vol. 30 No. 2,

page 475.
Demeclocycline Oral Suspension—See PF Vol. 30 No. 1, page 92.
Desflurane—See PF Vol. 30 No. 4, page 1187.
Deslanoside—See PF Vol. 29 No. 5, page 1448.
Desogestrel—See PF Vol. 28 No. 6, page 1785.
Desogestrel and Ethinyl Estradiol Tablets—See PF Vol. 30 No. 5,

page 1604.
Desoxycorticosterone Acetate—See PF Vol. 29 No. 5, page 1456.
Desoxycorticosterone Pivalate—See PF Vol. 29 No. 6, page 1865.
Dexamethasone Acetate—See PF Vol. 29 No. 5, page 1457.
Dexamethasone Oral Solution—See PF Vol. 30 No. 1, page 93.
Dexbrompheniramine Maleate and Pseudoephedrine Sulfate Oral

Solution—See PF Vol. 30 No. 1, page 93.
Dextran 1—See PF Vol. 29 No. 6, page 1866.
Dextran 40—See PF Vol. 29 No. 6, page 1866.
Dextran 70—See PF Vol. 29 No. 6, page 1868.
Dextroamphetamine Sulfate—See PF Vol. 30 No. 3, page 831.
Dextroamphetamine Sulfate Capsules—See PF Vol. 30 No. 1, page

94.
Dextroamphetamine Sulfate Elixir—See PF Vol. 30 No. 5, page

1612.
Dextroamphetamine Sulfate Oral Solution—See PF Vol. 30 No. 5,

page 1613.
Dextroamphetamine Sulfate Tablets—See PF Vol. 30 No. 1, page

94.
Dextromethorphan Hydrobromide Oral Solution—See PF Vol. 30

No. 1, page 95.
Dextromethorphan Hydrobromide Syrup—See PF Vol. 30 No. 1,

page 95.
Dextrose—See PF Vol. 29 No. 5, page 1457.
Dextrose Injection—See PF Vol. 30 No. 5, page 1614.
Dextrose and Sodium Chloride Injection—See PF Vol. 30 No. 5,

page 1614.
Diatrizoate Meglumine—See PF Vol. 30 No. 3, page 832.
Diatrizoate Sodium—See PF Vol. 29 No. 6, page 1868.
Diatrizoic Acid—See PF Vol. 29 No. 6, page 1869.
Diazepam—See PF Vol. 30 No. 1, page 96.
Diazoxide—See PF Vol. 29 No. 5, page 1458.
Dibucaine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Diclofenac Sodium Extended-Release Tablets—See PF Vol. 30

No. 2, page 476.
Dicyclomine Hydrochloride—See PF Vol. 29 No. 5, page 1458.
Dicyclomine Hydrochloride Capsules—See PF Vol. 30 No. 3, page

832.
Dicyclomine Hydrochloride Tablets—See PF Vol. 30 No. 3, page

834.
Diethylcarbamazine Citrate Tablets—See PF Vol. 30 No. 1, page

97.
Diethylstilbestrol—See PF Vol. 29 No. 5, page 1463.
Diethylstilbestrol Diphosphate Tablets—See PF Vol. 30 No. 4,

page 1187.
Dihydroergotamine Mesylate—See PF Vol. 29 No. 6, page 1870.
Dihydroxyaluminum Sodium Carbonate Tablets—See PF Vol. 29

No. 6, page 1873.
Dihydroxyaluminum Sodium Carbonate Chewable Tablets—See

PF Vol. 29 No. 6, page 1873.
Diltiazem Hydrochloride Extended-Release Capsules—See PF

Vol. 30 No. 2, page 478.
Dimenhydrinate—See PF Vol. 29 No. 5, page 1466.
Dimenhydrinate Oral Solution—See PF Vol. 30 No. 4, page 1190.
Dimenhydrinate Syrup—See PF Vol. 30 No. 4, page 1190.
Dimenhydrinate Tablets—See PF Vol. 30 No. 4, page 1191.
Dimercaprol—See PF Vol. 29 No. 5, page 1466.
Diphenhydramine Hydrochloride—See PF Vol. 29 No. 5, page

1466.
Diphenhydramine Hydrochloride Capsules—See PF Vol. 30 No. 1,

page 97.
Diphenhydramine and Pseudoephedrine Capsules—See PF Vol. 30

No. 1, page 98.

Dipyridamole—See PF Vol. 29 No. 5, page 1467.
Divalproex Sodium Delayed-Release Tablets—See PF Vol. 30 No.

3, page 835.
Dobutamine Hydrochloride—See PF Vol. 29 No. 5, page 1467.
Dobutamine in Dextrose Injection—See PF Vol. 30 No. 5, page

1615.
Dolasetron Mesylate—See PF Vol. 29 No. 5, page 1468.
Dolasetron Mesylate Injection—See PF Vol. 29 No. 1, page 60.
Dopamine Hydrochloride—See PF Vol. 29 No. 5, page 1469.
Dopamine Hydrochloride and Dextrose Injection—See PF Vol. 30

No. 5, page 1615.
Dorzolamide Hydrochloride—See PF Vol. 30 No. 2, page 481.
Doxapram Hydrochloride—See PF Vol. 29 No. 6, page 1874.
Doxazosin Mesylate—See PF Vol. 29 No. 5, page 1470.
Doxazosin Tablets—See PF Vol. 29 No. 1, page 64.
Doxycycline Hyclate—See PF Vol. 30 No. 3, page 836.
Droperidol—See PF Vol. 29 No. 6, page 1875.
Dyphylline—See PF Vol. 29 No. 5, page 1473.
Dyphylline and Guaifenesin Tablets—See PF Vol. 30 No. 1, page

100.
Edetate Calcium Disodium—See PF Vol. 29 No. 5, page 1474.
Edetate Disodium—See PF Vol. 29 No. 5, page 1474.
Edrophonium Chloride—See PF Vol. 29 No. 5, page 1475.
Egg Phospholipids—See PF Vol. 29 No. 2, page 401.
Multiple Electrolytes Injection Type 1—See PF Vol. 30 No. 3,

page 836.
Multiple Electrolytes Injection Type 2—See PF Vol. 30 No. 3,

page 838.
Multiple Electrolytes and Dextrose Injection Type 1—See PF Vol.

30 No. 5, page 1616.
Multiple Electrolytes and Dextrose Injection Type 2—See PF Vol.

30 No. 3, page 838.
Multiple Electrolytes and Dextrose Injection Type 3—See PF Vol.

30 No. 3, page 839.
Emetine Hydrochloride—See PF Vol. 29 No. 6, page 1875.
Enoxaparin Sodium—See PF Vol. 29 No. 6, page 1876.
Enoxaparin Sodium Injection—See PF Vol. 29 No. 6, page 1882.
Ensulizole—See PF Vol. 30 No. 4, page 1191.
Ephedrine Sulfate—See PF Vol. 30 No. 3, page 840.
Ephedrine Sulfate Oral Solution—See PF Vol. 30 No. 2, page 482.
Ephedrine Sulfate Syrup—See PF Vol. 30 No. 1, page 101.
Epinephrine—See PF Vol. 29 No. 5, page 1476.
Epinephrine Nasal Solution—See PF Vol. 30 No. 4, page 1192.
Epinephryl Borate Opthalmic Solution—See PF Vol. 30 No. 4,

page 1192.
Ergoloid Mesylates Tablets—See PF Vol. 30 No. 4, page 1193.
Ergonovine Maleate—See PF Vol. 29 No. 5, page 1478.
Ergotamine Mesylates Sublingual Tablets—See PF Vol. 30 No. 4,

page 1196.
Ergotamine Tartrate—See PF Vol. 29 No. 6, page 1884.
Ergotamine Tartrate Tablets—See PF Vol. 30 No. 4, page 1198.
Ergotamine Tartrate Sublingual Tablets—See PF Vol. 30 No. 4,

page 1199.
Estradiol—See PF Vol. 29 No. 5, page 1478.
Estradiol Transdermal System—See PF Vol. 30 No. 4, page 1201.
Conjugated Estrogens—See PF Vol. 30 No. 3, page 840.
Conjugated Estrogens Tablets—See PF Vol. 30 No. 1, page 101.
Estrone—See PF Vol. 29 No. 5, page 1479.
Ethacrynic Acid—See PF Vol. 29 No. 5, page 1479.
Ethosuximide Capsules—See PF Vol. 30 No. 1, page 102.
Ethotoin—See PF Vol. 29 No. 1, page 66.
Etidronate Disodium—See PF Vol. 30 No. 5, page 1616.
Etidronate Disodium Tablets—See PF Vol. 30 No. 5, page 1619.
Etodolac Extended-Release Tablets—See PF Vol. 30 No. 4, page

1203.
Etoposide—See PF Vol. 30 No. 1, page 103.
Felodipine Extended-Release Tablets—See PF Vol. 30 No. 2, page

482.
Fenbendazole—See PF Vol. 30 No. 4, page 1205.
Fenoldapam Mesylate—See PF Vol. 29 No. 5, page 1479.
Fentanyl Citrate—See PF Vol. 29 No. 6, page 1885.
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Ferumoxides Injection—See PF Vol. 28 No. 3, page 758.
Fexofenadine Hydrochloride—See PF Vol. 30 No. 4, page 1208.
Fexofenadine Hydrochloride Capsules—See PF Vol. 30 No. 3,

page 845.
Cryopreserved Human Fibroblast-Derived Dermal Substitute—

See PF Vol. 30 No. 4, page 1211.
Human Fibroblast-Derived Temporary Skin Substitute—See PF

Vol. 30 No. 4, page 1221.
Finasteride Tablets—See PF Vol. 30 No. 5, page 1620.
Floxuridine—See PF Vol. 29 No. 6, page 1886.
Fluconazole—See PF Vol. 30 No. 1, page 103.
Flucytosine—See PF Vol. 30 No. 5, page 1621.
Fludarabine Phosphate—See PF Vol. 30 No. 5, page 1621.
Flumazenil—See PF Vol. 30 No. 4, page 1223.
Flumazenil Injection—See PF Vol. 29 No. 5, page 1484.
Flunixin Meglumine—See PF Vol. 29 No. 6, page 1886.
Fluorodopa F 18 Injection—See PF Vol. 30 No. 2, page 486.
Fluoxetine Hydrochloride—See PF Vol. 30 No. 3, page 848.
Fluoxetine Capsules—See PF Vol. 30 No. 3, page 849.
Fluoxetine Delayed-Release Capsules—See PF Vol. 30 No. 3,

page 849.
Fluoxetine Tablets—See PF Vol. 30 No. 3, page 852.
Fluoxymesterone Tablets—See PF Vol. 30 No. 1, page 105.
Fluphenazine Decanoate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Enanthate—See PF Vol. 29 No. 6, page 1887.
Fluphenazine Hydrochloride—See PF Vol. 29 No. 6, page 1888.
Flurandrenolide Lotion—See PF Vol. 30 No. 2, page 489.
Flurandrenolide Topical Emulsion—See PF Vol. 30 No. 2, page

489.
Flurazepam Hydrochloride—See PF Vol. 30 No. 4, page 1229.
Fluticasone Propionate—See PF Vol. 30 No. 4, page 1230.
Fluvastatin Sodium—See PF Vol. 30 No. 4, page 1234.
Fluvastatin Capsules—See PF Vol. 30 No. 4, page 1237.
Fluvoxamine Maleate—See PF Vol. 30 No. 4, page 1240.
Fluvoxamine Maleate Tablets—See PF Vol. 30 No. 5, page 1622.
Folic Acid Tablets—See PF Vol. 29 No. 2, page 409.
Fosphenytoin Sodium—See PF Vol. 29 No. 6, page 1888.
Fructose—See PF Vol. 29 No. 5, page 1496.
Furosemide—See PF Vol. 29 No. 5, page 1497.
Gabapentin—See PF Vol. 29 No. 1, page 72.
Gabapentin Capsules—See PF Vol. 28 No. 2, page 298.
Gadodiamide—See PF Vol. 29 No. 6, page 1889.
Gadoteridol—See PF Vol. 29 No. 6, page 1890.
Gallamine Triethiodide—See PF Vol. 29 No. 5, page 1503.
Ganciclovir—See PF Vol. 29 No. 6, page 1890.
Gemcitabine for Injection—See PF Vol. 30 No. 4, page 1246.
Gemfibrozil Capsules—See PF Vol. 30 No. 4, page 1246.
Gemfibrozil Tablets—See PF Vol. 30 No. 4, page 1247.
Glimepiride—See PF Vol. 30 No. 4, page 1247.
Glucagon—See PF Vol. 30 No. 5, page 1625.
Glyburide Tablets—See PF Vol. 29 No. 2, page 418.
Glycerin—See PF Vol. 29 No. 6, page 1895.
Glycopyrrolate—See PF Vol. 29 No. 5, page 1503.
Glycopyrrolate Tablets—See PF Vol. 30 No. 1, page 105.
Gold Sodium Thiomalate—See PF Vol. 29 No. 6, page 1895.
Gonadorelin Acetate—See PF Vol. 30 No. 4, page 1250.
Chorionic Gonadotropin—See PF Vol. 29 No. 6, page 1896.
Graftskin—See PF Vol. 30 No. 2, page 490.
Guaifenesin Capsules—See PF Vol. 30 No. 1, page 106.
Guaifenesin Oral Solution—See PF Vol. 30 No. 1, page 107.
Guaifenesin Syrup—See PF Vol. 30 No. 1, page 107.
Guaifenesin Tablets—See PF Vol. 30 No. 1, page 107.
Guaifenesin and Codeine Phosphate Oral Solution—See PF Vol.

30 No. 1, page 108.
Guaifenesin and Codeine Phosphate Syrup—See PF Vol. 30 No. 1,

page 108.
Haloperidol—See PF Vol. 29 No. 6, page 1897.
Helium—See PF Vol. 30 No. 2, page 502.
Heparin Calcium—See PF Vol. 29 No. 6, page 1898.
Heparin Sodium—See PF Vol. 29 No. 6, page 1898.
Histamine Phosphate—See PF Vol. 29 No. 5, page 1504.

Homosalate—See PF Vol. 30 No. 1, page 108.
Homotropine Hydrobromide—See PF Vol. 30 No. 2, page 502.
Hydralazine Hydrochloride—See PF Vol. 29 No. 5, page 1505.
Hydrocodone Bitartrate—See PF Vol. 30 No. 5, page 1628.
Hydrocodone Bitartrate and Acetaminophen Tablets—See PF Vol.

30 No. 1, page 109.
Hydrocodone Bitartate and Homatropine Methylbromide

Tablets—See PF Vol. 30 No. 3, page 853.
Hydrocortisone—See PF Vol. 29 No. 5, page 1506.
Hydrocortisone Acetate Lotion—See PF Vol. 30 No. 2, page 504.
Hydrocortisone Acetate Ointment—See PF Vol. 30 No. 2, page

504.
Hydrocortisone Acetate Topical Emulsion—See PF Vol. 30 No. 2,

page 504.
Hydrocortisone Lotion—See PF Vol. 30 No. 2, page 505.
Hydrocortisone Topical Emulsion—See PF Vol. 30 No. 2, page

506.
Hydrogen Peroxide Concentrate—See PF Vol. 30 No. 5, page

1629.
Hydromorphone Hydrochloride—See PF Vol. 30 No. 4, page

1254.
Hydroxyprogesterone Caproate—See PF Vol. 29 No. 5, page 1506.
Hydroxyzine Hydrochloride—See PF Vol. 29 No. 6, page 1902.
Hydroxyzine Hydrochloride Tablets—See PF Vol. 30 No. 2, page

507.
Hyoscyamine Sulfate—See PF Vol. 29 No. 5, page 1507.
Hyoscyamine Sulfate Elixir—See PF Vol. 30 No. 3, page 857.
Hyoscyamine Sulfate Injection—See PF Vol. 30 No. 3, page 858.
Hyoscyamine Sulfate Oral Solution—See PF Vol. 30 No. 3, page

860.
Hyoscyamine Sulfate Tablets—See PF Vol. 30 No. 3, page 861.
Hypromellose Ophthalmic Solution—See PF Vol. 30 No. 3, page

862.
Ibuprofen Capsules—See PF Vol. 26 No. 2, page 360.
Ibuprofen Oral Suspension—See PF Vol. 30 No. 1, page 110.
Imipramine Hydrochloride—See PF Vol. 29 No. 6, page 1904.
Inamrinone—See PF Vol. 29 No. 5, page 1507.
Indigotindisulfonate Sodium—See PF Vol. 29 No. 6, page 1905.
Indinavir Sulfate—See PF Vol. 30 No. 3, page 862.
Indinavir Sulfate Capsules—See PF Vol. 30 No. 2, page 508.
Indocyanine Green—See PF Vol. 29 No. 6, page 1905.
Indomethacin Oral Suspension—See PF Vol. 30 No. 1, page 110.
Indomethacin Topical Gel—See PF Vol. 30 No. 3, page 866.
Insulin—See PF Vol. 30 No. 5, page 1629.
Insulin Human—See PF Vol. 29 No. 6, page 1906.
Insulin Human Injection—See PF Vol. 30 No. 5, page 1630.
Inulin—See PF Vol. 29 No. 6, page 1906.
Iodipamide—See PF Vol. 29 No. 6, page 1907.
Iodixanol—See PF Vol. 29 No. 6, page 1908.
Iodixanol Injection—See PF Vol. 29 No. 1, page 80.
Iohexol—See PF Vol. 29 No. 6, page 1908.
Iopamidol—See PF Vol. 29 No. 6, page 1909.
Iophendylate—See PF Vol. 29 No. 6, page 1910.
Iothalamic Acid—See PF Vol. 29 No. 6, page 1910.
Ioversol—See PF Vol. 29 No. 6, page 1910.
Ioxaglic Acid—See PF Vol. 29 No. 6, page 1911.
Ioxilan—See PF Vol. 29 No. 6, page 1911.
Ipecac—See PF Vol. 30 No. 3, page 866.
Powdered Ipecac—See PF Vol. 30 No. 3, page 867.
Irbesartan—See PF Vol. 30 No. 1, page 110.
Irbesartan Tablets—See PF Vol. 29 No. 4, page 1035.
Irbesartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No.

4, page 1036.
Isoflurane—See PF Vol. 30 No. 4, page 1255.
Isoniazid—See PF Vol. 29 No. 6, page 1912.
Isoproterenol Hydrochloride—See PF Vol. 29 No. 5, page 1509.
Isoproterenol Hydrochloride Injection—See PF Vol. 30 No. 2,

page 510.
Isosorbide Dinitrate Sublingual Tablets—See PF Vol. 30 No. 1,

page 113.
Diluted Isosorbide Mononitrate—See PF Vol. 30 No. 3, page 868.
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Isosorbide Mononitrate Tablets—See PF Vol. 29 No. 5, page 1513.
Isosorbide Mononitrate Extended-Release Tablets—See PF Vol.

30 No. 3, page 871.
Isradipine Capsules—See PF Vol. 30 No. 2, page 510.
Ivermectin—See PF Vol. 30 No. 3, page 875.
Kanamycin Sulfate Capsules—See PF Vol. 30 No. 1, page 120.
Ketamine Hydrochloride—See PF Vol. 29 No. 6, page 1913.
Ketoconazole Tablets—See PF Vol. 30 No. 4, page 1256.
Ketorolac Tromethamine—See PF Vol. 29 No. 6, page 1915.
Labetalol Hydrochloride—See PF Vol. 29 No. 6, page 1916.
Lamivudine—See PF Vol. 30 No. 3, page 881.
Leuprolide Acetate—See PF Vol. 30 No. 3, page 882.
Leuprolide Acetate Injection—See PF Vol. 25 No. 5, page 8722.
Levocarnitine—See PF Vol. 28 No. 1, page 71.
Levodopa—See PF Vol. 30 No. 3, page 888.
Levodopa Tablets—See PF Vol. 30 No. 3, page 890.
Levorphanol Tartrate—See PF Vol. 29 No. 6, page 1916.
Levothyroxine Sodium—See PF Vol. 30 No. 5, page 1630.
Levothyroxine Sodium Tablets—See PF Vol. 30 No. 1, page 120.
Lidocaine Hydrochloride—See PF Vol. 30 No. 4, page 1256.
Lidocaine Hydrochloride and Dextrose Injection—See PF Vol. 30

No. 5, page 1631.
Lidocaine Hydrochloride and Epinephrine Injection—See PF Vol.

30 No. 4, page 1257.
Lindane Lotion—See PF Vol. 30 No. 2, page 512.
Lindane Topical Emulsion—See PF Vol. 30 No. 2, page 512.
Liothyronine Sodium—See PF Vol. 30 No. 5, page 1631.
Liotrix Tablets—See PF Vol. 30 No. 5, page 1632.
Lipid Injectable Emulsion—See PF Vol. 29 No. 2, page 421.
Lisinopril Tablets—See PF Vol. 30 No. 1, page 121.
Loperamide Hydrochloride Tablets—See PF Vol. 30 No. 5, page

1633.
Loratadine—See PF Vol. 30 No. 3, page 891.
Loratadine Oral Solution—See PF Vol. 30 No. 4, page 1258.
Lorazepam—See PF Vol. 29 No. 6, page 1918.
Losartan Potassium—See PF Vol. 30 No. 1, page 125.
Lypressin Nasal Solution—See PF Vol. 30 No. 3, page 893.
Mafenide Acetate—See PF Vol. 30 No. 4, page 1258.
Mafenide Acetate for Topical Solution—See PF Vol. 30 No. 4,

page 1259.
Magaldrate and Simethicone Tablets—See PF Vol. 29 No. 6, page

1918.
Magaldrate and Simethicone Chewable Tablets—See PF Vol. 29

No. 6, page 1919.
Magnesium Carbonate, Citric Acid, and Potassium Citrate for Oral

Solution—See PF Vol. 26 No. 4, page 1050.
Magnesium Chloride—See PF Vol. 30 No. 3, page 893.
Magnesium Oxide—See PF Vol. 29 No. 4, page 1047.
Magnesium Sulfate—See PF Vol. 29 No. 6, page 1921.
Malathion Lotion—See PF Vol. 30 No. 2, page 513.
Malathion Topical Emulsion—See PF Vol. 30 No. 2, page 513.
Mangafodipir Trisodium—See PF Vol. 29 No. 6, page 1921.
Manganese Chloride—See PF Vol. 29 No. 5, page 1526.
Manganese Sulfate—See PF Vol. 29 No. 6, page 1922.
Mannitol—See PF Vol. 27 No. 5, page 3017.
Mannitol Injection—See PF Vol. 28 No. 1, page 73.
Mebrofenin—See PF Vol. 29 No. 6, page 1923.
Mecamylamine Hydrochloride—See PF Vol. 28 No. 6, page 1817.
Mecamylamine Hydrochloride Tablets—See PF Vol. 28 No. 2,

page 322.
Meclizine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

127.
Medroxyprogesterone Acetate—See PF Vol. 29 No. 5, page 1526.
Mefloquine Hydrochloride—See PF Vol. 30 No. 4, page 1260.
Megestrol Acetate Oral Suspension—See PF Vol. 29 No. 1, page

80.
Melengestrol Acetate—See PF Vol. 30 No. 3, page 893.
Menadiol Sodium Diphosphate—See PF Vol. 29 No. 5, page 1531.
Menadione—See PF Vol. 29 No. 5, page 1531.
Menotropins—See PF Vol. 29 No. 6, page 1923.
Meperidine Hydrochloride—See PF Vol. 29 No. 6, page 1924.

Meperidine Hydrochloride Oral Solution—See PF Vol. 30 No. 1,
page 128.

Meperidine Hydrochloride Syrup—See PF Vol. 30 No. 1, page
129.

Mephobarbital—See PF Vol. 30 No. 5, page 1634.
Mephobarbital Tablets—See PF Vol. 30 No. 2, page 514.
Mepivacaine Hydrochloride—See PF Vol. 29 No. 5, page 1533.
Meprobamate Tablets—See PF Vol. 30 No. 1, page 129.
Mercaptopurine Tablets—See PF Vol. 30 No. 4, page 1261.
Mesalamine Extended-Release Capsules—See PF Vol. 30 No. 3,

page 896.
Mesoridazine Besylate—See PF Vol. 30 No. 4, page 1262.
Metaraminol Bitartrate—See PF Vol. 29 No. 5, page 1533.
Metformin Hydrochloride—See PF Vol. 29 No. 6, page 1925.
Metformin Hydrochloride Tablets—See PF Vol. 30 No. 3, page

897.
Methadone Hydrochloride—See PF Vol. 29 No. 6, page 1929.
Methadone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 130.
Methenamine Tablets—See PF Vol. 30 No. 1, page 130.
Methocarbamol—See PF Vol. 29 No. 6, page 1930.
Methocarbamol Tablets—See PF Vol. 30 No. 1, page 130.
Methohexital—See PF Vol. 29 No. 5, page 1534.
Methotrimeprazine—See PF Vol. 29 No. 6, page 1931.
Methscopolamine Bromide—See PF Vol. 30 No. 3, page 899.
Methylbenzethonium Chloride Lotion—See PF Vol. 30 No. 2,

page 515.
Methylbenzethonium Chloride Topical Emulsion—See PF Vol. 30

No. 2, page 515.
Methylbenzethonium Chloride Topical Powder—See PF Vol. 30

No. 2, page 516.
Methyldopate Hydrochloride—See PF Vol. 29 No. 5, page 1534.
Methylene Blue—See PF Vol. 29 No. 5, page 1534.
Methylergonovine Maleate—See PF Vol. 29 No. 5, page 1535.
Methylphenidate Hydrochloride Tablets—See PF Vol. 30 No. 1,

page 131.
Methylphenidate Hydrochloride Extended-Release Tablets—See

PF Vol. 30 No. 4, page 1263.
Methylprednisolone Acetate—See PF Vol. 29 No. 5, page 1535.
Metoclopramide Hydrochloride—See PF Vol. 29 No. 5, page

1536.
Metolazone Tablets—See PF Vol. 29 No. 6, page 1932.
Metoprolol Succinate—See PF Vol. 30 No. 4, page 1263.
Metoprolol Tartrate—See PF Vol. 29 No. 5, page 1536.
Metronidazole—See PF Vol. 29 No. 6, page 1933.
Miconazole—See PF Vol. 29 No. 6, page 1934.
Mirtazapine—See PF Vol. 30 No. 3, page 900.
Mirtazapine Tablets—See PF Vol. 30 No. 3, page 902.
Misoprostol—See PF Vol. 26 No. 5, page 1304.
Misoprostol Dispersion—See PF Vol. 28 No. 3, page 772.
Misoprostol Tablets—See PF Vol. 26 No. 5, page 1310.
Modafinil—See PF Vol. 30 No. 5, page 1634.
Modafinil Tablets—See PF Vol. 30 No. 5, page 1636.
Morphine Sulfate—See PF Vol. 30 No. 5, page 1639.
Morphine Sulfate Extended-Release Capsules—See PF Vol. 28

No. 6, page 1822.
Nabumetone Tablets—See PF Vol. 29 No. 1, page 82.
Nadolol and Bendroflumethiazide Tablets—See PF Vol. 30 No. 1,

page 132.
Nalidixic Acid—See PF Vol. 30 No. 1, page 132.
Nalorphine Hydrochloride—See PF Vol. 29 No. 6, page 1935.
Naloxone Hydrochloride—See PF Vol. 29 No. 6, page 1936.
Nandrolone Decanoate—See PF Vol. 29 No. 5, page 1539.
Naproxen—See PF Vol. 30 No. 3, page 904.
Naproxen Delayed-Release Tablets—See PF Vol. 30 No. 4, page

1264.
Naproxen Oral Suspension—See PF Vol. 30 No. 1, page 133.
Naratriptan Hydrochloride—See PF Vol. 30 No. 4, page 1266.
Naratriptan Tablets—See PF Vol. 30 No. 4, page 1268.
Neomycin Sulfate Oral Solution—See PF Vol. 30 No. 1, page 133.
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Neomycin Sulfate and Flurandrenolide Lotion—See PF Vol. 30
No. 2, page 516.

Neomycin Sulfate and Flurandrenolide Topical Emulsion—See PF
Vol. 30 No. 2, page 516.

Neomycin Sulfate and Hydrocortisone Acetate Cream—See PF
Vol. 30 No. 2, page 517.

Neomycin Sulfate and Hydrocortisone Acetate Lotion—See PF
Vol. 30 No. 2, page 517.

Neomycin Sulfate and Hydrocortisone Acetate Ointment—See PF
Vol. 30 No. 2, page 518.

Neomycin Sulfate and Hydrocortisone Acetate Ophthalmic Oint-
ment—See PF Vol. 30 No. 2, page 518.

Neomycin Sulfate and Hydrocortisone Acetate Topical Emul-
sion—See PF Vol. 30 No. 2, page 518.

Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-
sone Acetate Ointment—See PF Vol. 30 No. 2, page 519.

Neomycin and Polymyxin B Sulfates, Bacitracin, and Hydrocorti-
sone Acetate Ophthalmic Ointment—See PF Vol. 30 No. 2,
page 519.

Neomycin and Polymyxin B Sulfates, Bacitracin Zinc, and Hydro-
cortisone Acetate Ophthalmic Ointment—See PF Vol. 30 No.
2, page 519.

Neomycin and Polymyxin B Sulfates, Gramicidin, and Hydrocor-
tisone Acetate Cream—See PF Vol. 30 No. 2, page 520.

Neomycin and Polymyxin B Sulfates and Hydrocortisone Acetate
Cream—See PF Vol. 30 No. 2, page 520.

Neostigmine Bromide Tablets—See PF Vol. 30 No. 1, page 133.
Neostigmine Methylsulfate—See PF Vol. 29 No. 6, page 1936.
Netilmicin Sulfate—See PF Vol. 30 No. 1, page 134.
Netilmicin Sulfate Injection—See PF Vol. 30 No. 1, page 136.
Nevirapine—See PF Vol. 30 No. 1, page 136.
Niacinamide Tablets—See PF Vol. 30 No. 1, page 139.
Nifedipine Extended-Release Tablets—See PF Vol. 30 No. 4, page

1269.
Nitrofurantoin Capsules—See PF Vol. 30 No. 1, page 139.
Nitrofurantoin Oral Suspension—See PF Vol. 30 No. 2, page 520.
Diluted Nitroglycerin—See PF Vol. 29 No. 5, page 1547.
Nitroglycerin Tablets—See PF Vol. 30 No. 4, page 1272.
Nitroglycerin Sublingual Tablets—See PF Vol. 30 No. 4, page

1272.
Nitrous Oxide—See PF Vol. 30 No. 2, page 521.
Norepinephrine Bitartrate—See PF Vol. 29 No. 5, page 1547.
Norgestimate and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 1,

page 87.
Norgestrel and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 5,

page 1547.
Nystatin—See PF Vol. 30 No. 1, page 141.
Nystatin Lotion—See PF Vol. 30 No. 2, page 522.
Nystatin Topical Emulsion—See PF Vol. 30 No. 2, page 522.
Nystatin for Oral Suspension—See PF Vol. 30 No. 1, page 143.
Octisalate—See PF Vol. 30 No. 3, page 904.
Octocrylene—See PF Vol. 30 No. 3, page 905.
Ofloxacin—See PF Vol. 30 No. 4, page 1274.
Omeprazole—See PF Vol. 30 No. 2, page 522.
Omeprazole Delayed-Release Capsules—See PF Vol. 30 No. 1,

page 143.
Ondansetron Oral Solution—See PF Vol. 30 No. 3, page 905.
Ondansetron Hydrochloride—See PF Vol. 29 No. 6, page 1941.
Opium—See PF Vol. 30 No. 3, page 907.
Orphenadrine Citrate—See PF Vol. 30 No. 2, page 523.
Orphenadrine Citrate Injection—See PF Vol. 30 No. 2, page 524.
Oxandrolone—See PF Vol. 30 No. 1, page 148.
Oxaprozin—See PF Vol. 29 No. 4, page 1059.
Oxaprozin Tablets—See PF Vol. 29 No. 4, page 1061.
Oxybutynin Chloride—See PF Vol. 30 No. 3, page 908.
Oxybutynin Chloride Extended-Release Tablets—See PF Vol. 30

No. 4, page 1276.
Oxycodone and Acetaminophen Capsules—See PF Vol. 30 No. 1,

page 151.
Oxycodone and Acetaminophen Tablets—See PF Vol. 30 No. 1,

page 151.

Oxycodone and Aspirin Tablets—See PF Vol. 30 No. 1, page 152.
Oxycodone Hydrochloride Oral Solution—See PF Vol. 30 No. 1,

page 150.
Oxymorphone Hydrochloride—See PF Vol. 29 No. 6, page 1946.
Oxytocin—See PF Vol. 29 No. 6, page 1946.
Oxytocin Injection—See PF Vol. 30 No. 1, page 153.
Water O 15 Injection—See PF Vol. 27 No. 2, page 2182.
Paclitaxel—See PF Vol. 30 No. 4, page 1279.
Padimate O Lotion—See PF Vol. 30 No. 2, page 527.
Padimate O Topical Emulsion—See PF Vol. 30 No. 2, page 527.
Papaverine Hydrochloride—See PF Vol. 29 No. 5, page 1551.
Paroxetine Hydrochloride—See PF Vol. 30 No. 4, page 1282.
Paroxetine Tablets—See PF Vol. 30 No. 3, page 919.
Penicillamine Capsules—See PF Vol. 30 No. 1, page 153.
Penicillin G Potassium for Injection—See PF Vol. 30 No. 1, page

154.
Penicillin G Procaine, Neomycin and Polymyxin B Sulfates, and

Hydrocortisone Acetate Topical Suspension—See PF Vol.
30 No. 2, page 528.

Penicillin G Sodium for Injection—See PF Vol. 30 No. 1, page
154.

Pentazocine and Acetaminophen Tablets—See PF Vol. 28 No. 6,
page 1838.

Pentobarbital—See PF Vol. 30 No. 1, page 154.
Pentobarbital Sodium—See PF Vol. 30 No. 1, page 157.
Perflutren Protein-Type A Microspheres for Injection—See PF

Vol. 30 No. 5, page 1639.
Perflutren Protein-Type A Microspheres Injectable Suspension—

See PF Vol. 30 No. 5, page 1640.
Perphenazine—See PF Vol. 29 No. 6, page 1963.
Petrolatum—See PF Vol. 28 No. 2, page 569.
White Petrolatum—See PF Vol. 28 No. 2, page 570.
Phenobarbital—See PF Vol. 29 No. 6, page 1964.
Camphorated Phenol Topical Solution—See PF Vol. 30 No. 3,

page 922.
Phentermine Hydrochloride Capsules—See PF Vol. 30 No. 1, page

159.
Phentermine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

160.
Phentolamine Mesylate—See PF Vol. 29 No. 5, page 1562.
Phenylbutazone Injection—See PF Vol. 29 No. 6, page 1964.
Phenylephrine Bitartrate—See PF Vol. 30 No. 3, page 923.
Phenylephrine Hydrochloride—See PF Vol. 29 No. 6, page 1964.
Phenylethyl Alcohol—See PF Vol. 30 No. 4, page 1290.
Phenylpropanolamine Hydrochloride Capsules—See PF Vol. 30

No. 1, page 161.
Phenylpropanolamine Hydrochloride Oral Solution—See PF Vol.

30 No. 1, page 161.
Phenylpropanolamine Hydrochloride Tablets—See PF Vol. 30 No.

1, page 162.
Phenyltoloxamine Citrate—See PF Vol. 30 No. 4, page 1291.
Phenytoin Oral Suspension—See PF Vol. 30 No. 2, page 528.
Phenytoin Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Chewable Tablets—See PF Vol. 29 No. 6, page 1965.
Phenytoin Sodium—See PF Vol. 29 No. 6, page 1967.
Physostigmine Salicylate—See PF Vol. 29 No. 6, page 1967.
Pimozide Tablets—See PF Vol. 30 No. 1, page 164.
Pindolol Tablets—See PF Vol. 30 No. 1, page 165.
Piperazine Citrate Tablets—See PF Vol. 30 No. 1, page 165.
Platelets—See PF Vol. 30 No. 1, page 166.
Poloxalene—See PF Vol. 29 No. 2, page 429.
Potassium Chloride—See PF Vol. 29 No. 5, page 1562.
Potassium Chloride in Dextrose Injection—See PF Vol. 30 No. 5,

page 1640.
Potassium Chloride in Dextrose and Sodium Chloride Injection—

See PF Vol. 30 No. 5, page 1641.
Dibasic Potassium Phosphate—See PF Vol. 29 No. 5, page 1563.
Povidone—See PF Vol. 30 No. 4, page 1298.
Prednisolone—See PF Vol. 30 No. 5, page 1641.
Prednisolone Acetate—See PF Vol. 30 No. 5, page 1642.
Prednisone Oral Solution—See PF Vol. 30 No. 1, page 169.
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Prilocaine—See PF Vol. 30 No. 5, page 1643.
Prilocaine Hydrochloride—See PF Vol. 29 No. 5, page 1564.
Procainamide Hydrochloride—See PF Vol. 29 No. 5, page 1565.
Procainamide Hydrochloride Extended-Release Tablets—See PF

Vol. 29 No. 1, page 109.
Prochlorperazine Edisylate—See PF Vol. 29 No. 5, page 1565.
Procyclidine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

169.
Progesterone—See PF Vol. 29 No. 5, page 1566.
Promazine Hydrochloride—See PF Vol. 29 No. 5, page 1566.
Promethazine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propantheline Bromide—See PF Vol. 29 No. 2, page 430.
Propantheline Bromide Tablets—See PF Vol. 30 No. 1, page 170.
Propofol—See PF Vol. 30 No. 5, page 1645.
Propoxycaine Hydrochloride—See PF Vol. 29 No. 5, page 1567.
Propoxyphene Hydrochloride—See PF Vol. 30 No. 3, page 925.
Propoxyphene Hydrochloride and Acetaminophen Tablets—See

PF Vol. 30 No. 1, page 170.
Propoxyphene Napsylate—See PF Vol. 30 No. 3, page 927.
Propoxyphene Napsylate Oral Suspension—See PF Vol. 30 No. 1,

page 171.
Propranolol Hydrochloride—See PF Vol. 29 No. 5, page 1568.
Propyliodone—See PF Vol. 29 No. 6, page 1976.
Pseudoephedrine Hydrochloride Oral Solution—See PF Vol. 30

No. 1, page 171.
Pseudoephedrine Hydrochloride Syrup—See PF Vol. 30 No. 1,

page 172.
Pseudoephedrine Hydrochloride Tablets—See PF Vol. 30 No. 1,

page 172.
Pseudoephedrine Hydrochloride, Carbinoxamine Maleate, and

Dextromethorphan Hydrobromide Oral Solution—See PF
Vol. 30 No. 1, page 173.

Psyllium Hemicellulose—See PF Vol. 30 No. 1, page 173.
Pyridostigmine Bromide—See PF Vol. 29 No. 6, page 1977.
Pyridoxine Hydrochloride Injection—See PF Vol. 30 No. 2, page

583.
Pyridoxine Hydrochloride Tablets—See PF Vol. 30 No. 1, page

177.
Pyrilamine Maleate Tablets—See PF Vol. 30 No. 1, page 177.
Pyrimethamine Tablets—See PF Vol. 30 No. 3, page 929.
Quazepam Tablets—See PF Vol. 30 No. 2, page 531.
Quinapril Tablets—See PF Vol. 29 No. 4, page 1071.
Quinidine Gluconate—See PF Vol. 29 No. 5, page 1568.
Ranitidine Hydrochloride—See PF Vol. 29 No. 5, page 1569.
Ranitidine Oral Solution—See PF Vol. 28 No. 2, page 360.
Oral Rehydration Salts—See PF Vol. 30 No. 5, page 1646.
Reserpine—See PF Vol. 29 No. 5, page 1570.
Resorcinol and Sulfur Lotion—See PF Vol. 30 No. 2, page 531.
Resorcinol and Sulfur Topical Suspension—See PF Vol. 30 No. 2,

page 531.
Riboflavin—See PF Vol. 30 No. 3, page 929.
Rifampin and Isoniazid Capsules—See PF Vol. 30 No. 2, page

533.
Rifampin, Isoniazid, and Pyrazinamide Tablets—See PF Vol. 30

No. 2, page 534.
Rifampin, Isoniazid, Pyrazinamide, and Ethambutol Hydro-

chloride Tablets—See PF Vol. 30 No. 2, page 535.
Ringer’s and Dextrose Injection—See PF Vol. 30 No. 5, page

1647.
Ritodrine Hydrochloride—See PF Vol. 29 No. 5, page 1570.
Saccharin Sodium Tablets—See PF Vol. 30 No. 2, page 536.
Saquinavir Capsules—See PF Vol. 27 No. 2, page 2197.
Selenious Acid—See PF Vol. 29 No. 5, page 1571.
Selenium Sulfide Lotion—See PF Vol. 30 No. 2, page 537.
Selenium Sulfide Topical Suspension—See PF Vol. 30 No. 2, page

537.
Sevoflurane—See PF Vol. 30 No. 1, page 178.
Sildenafil Citrate—See PF Vol. 24 No. 6, page 7182.
Sildenafil Tablets—See PF Vol. 24 No. 6, page 7184.
Simethicone—See PF Vol. 30 No. 4, page 1293.
Simethicone Emulsion—See PF Vol. 30 No. 4, page 1294.

Simethicone Capsules—See PF Vol. 30 No. 4, page 1294.
Simethicone Oral Suspension—See PF Vol. 30 No. 4, page 1294.
Simvastatin—See PF Vol. 30 No. 5, page 1647.
Simvastatin Tablets—See PF Vol. 30 No. 4, page 1295.
Sodium Acetate—See PF Vol. 29 No. 5, page 1576.
Sodium Bicarbonate—See PF Vol. 29 No. 5, page 1577.
Sodium Chloride—See PF Vol. 28 No. 4, page 1249.
Sodium Chloride and Dextrose Tablets—See PF Vol. 30 No. 5,

page 1647.
Sodium Nitrite—See PF Vol. 29 No. 5, page 1577.
Dibasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1578.
Monobasic Sodium Phosphate—See PF Vol. 29 No. 5, page 1579.
Sodium Sulfate—See PF Vol. 29 No. 5, page 1579.
Sodium Thiosulfate—See PF Vol. 29 No. 5, page 1579.
Somatropin—See PF Vol. 30 No. 4, page 1295.
Somatropin for Injection—See PF Vol. 30 No. 4, page 1299.
Soybean Oil—See PF Vol. 30 No. 5, page 1648.
Spironolactone Oral Suspension—See PF Vol. 30 No. 3, page 929.
Spironolactone and Hydrochlorothiazide Oral Suspension—See

PF Vol. 30 No. 3, page 930.
Stavudine—See PF Vol. 30 No. 3, page 932.
Stavudine Capsules—See PF Vol. 30 No. 3, page 934.
Stavudine for Oral Solution—See PF Vol. 30 No. 3, page 937.
Sufentanil Citrate—See PF Vol. 29 No. 6, page 1988.
Sulfadiazine Sodium—See PF Vol. 29 No. 6, page 1988.
Sulfamethoxazole—See PF Vol. 29 No. 6, page 1989.
Sulfisoxazole—See PF Vol. 30 No. 4, page 1301.
Sumatriptan—See PF Vol. 30 No. 1, page 184.
Sumatriptan Nasal Spray—See PF Vol. 29 No. 1, page 119.
Terbutaline Sulfate—See PF Vol. 29 No. 5, page 1585.
Terbutaline Sulfate Inhalation Aerosol—See PF Vol. 26 No. 3,

page 753.
Terbutaline Sulfate Injection—See PF Vol. 26 No. 3, page 756.
Terbutaline Sulfate Tablets—See PF Vol. 30 No. 1, page 188.
Testosterone—See PF Vol. 29 No. 5, page 1585.
Testosterone Enanthate—See PF Vol. 30 No. 5, page 1648.
Tetracaine Hydrochloride in Dextrose Injection—See PF Vol. 30

No. 5, page 1648.
Theophylline—See PF Vol. 29 No. 5, page 1586.
Theophylline in Dextrose Injection—See PF Vol. 30 No. 5, page

1649.
Theophylline, Ephedrine Hydrochloride, and Phenobarbital Tab-

lets—See PF Vol. 30 No. 1, page 189.
Thiabendazole Tablets—See PF Vol. 29 No. 6, page 1991.
Thiabendazole Chewable Tablets—See PF Vol. 29 No. 6, page

1991.
Thiacetarsamide—See PF Vol. 29 No. 1, page 126.
Thiacetarsamide Sodium Injection—See PF Vol. 29 No. 1, page

127.
Thiamine Hydrochloride Tablets—See PF Vol. 30 No. 1, page 190.
Thiopental Sodium—See PF Vol. 29 No. 5, page 1586.
Thiothixene Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Tiagabine Hydrochloride—See PF Vol. 30 No. 5, page 1649.
Tiamulin Fumarate—See PF Vol. 30 No. 3, page 938.
Timolol Maleate Tablets—See PF Vol. 30 No. 1, page 191.
Titanium Dioxide—See PF Vol. 30 No. 4, page 1301.
Titanium Dioxide (new)—See PF Vol. 30 No. 4, page 1304.
Tobramycin Inhalation Solution—See PF Vol. 29 No. 2, page 438.
Tolazoline Hydrochloride—See PF Vol. 29 No. 5, page 1588.
Tolcapone—See PF Vol. 30 No. 3, page 939.
Tolcapone Tablets—See PF Vol. 30 No. 3, page 943.
Topiramate—See PF Vol. 30 No. 4, page 1307.
Triamcinolone Acetonide—See PF Vol. 30 No. 3, page 945.
Triamcinolone Acetonide Lotion—See PF Vol. 30 No. 2, page 538.
Triamcinolone Acetonide Topical Emulsion—See PF Vol. 30 No.

2, page 538.
Trichlorfon—See PF Vol. 26 No. 6, page 1576.
Trifluoperazine Hydrochloride—See PF Vol. 29 No. 6, page 1993.
Triflupromazine Hydrochloride—See PF Vol. 29 No. 6, page 1994.
Trimethobenzamide Hydrochloride—See PF Vol. 29 No. 5, page

1589.
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Trimethoprim—See PF Vol. 29 No. 6, page 1995.
Trimethoprim Sulfate—See PF Vol. 29 No. 6, page 1995.
Tripelennamine Hydrochloride—See PF Vol. 30 No. 4, page 1312.
Triprolidine and Pseudoephedrine Hydrochlorides Tablets—See

PF Vol. 30 No. 1, page 192.
Trolamine Salicylate—See PF Vol. 30 No. 4, page 1312.
Tubocurarine Chloride—See PF Vol. 29 No. 6, page 1996.
Urea C for Oral Solution—See PF Vol. 29 No. 2, page 441.
Urofollitropin—See PF Vol. 28 No. 6, page 1875.
Urofollitropin for Injection—See PF Vol. 28 No. 6, page 1881.
Ursodiol—See PF Vol. 30 No. 4, page 1313.
Valrubicin—See PF Vol. 30 No. 3, page 946.
Valsartan—See PF Vol. 29 No. 6, page 1996.
Valsartan Capsules—See PF Vol. 28 No. 2, page 399.
Valsartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No. 6,

page 2000.
Vancomycin Hydrochloride for Oral Solution—See PF Vol. 30 No.

1, page 193.
Vasopressin—See PF Vol. 29 No. 6, page 2004.
Vecuronium Bromide—See PF Vol. 30 No. 1, page 193.
Verapamil Hydrochloride—See PF Vol. 29 No. 5, page 1598.
Verteporfin—See PF Vol. 30 No. 3, page 947.
Vinorelbine Injection—See PF Vol. 30 No. 4, page 1314.
Vitamin E—See PF Vol. 27 No. 5, page 3159.
Water for Injection—See PF Vol. 30 No. 5, page 1650.
Bacteriostatic Water for Injection—See PF Vol. 30 No. 4, page

1315.
Sterile Water for Inhalation—See PF Vol. 30 No. 4, page 1316.
Sterile Water for Injection—See PF Vol. 30 No. 4, page 1316.
Pure Steam—See PF Vol. 30 No. 5, page 1651.
Purified Water—See PF Vol. 30 No. 4, page 1316.
Sterile Purified Water—See PF Vol. 30 No. 4, page 1317.
Water for Hemodialysis—See PF Vol. 30 No. 4, page 1317.
White Lotion—See PF Vol. 30 No. 2, page 538.
Small Intestinal SubmucosaWoundMatrix—See PF Vol. 30 No. 5,

page 1652.
Xylazine—See PF Vol. 29 No. 6, page 2004.
Xylazine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Yohimbine Hydrochloride—See PF Vol. 29 No. 6, page 2005.
Zidovudine—See PF Vol. 29 No. 6, page 2006.
Zileuton—See PF Vol. 30 No. 3, page 948.
Zinc Gluconate—See PF Vol. 29 No. 3, page 683.
Zinc Sulfide Topical Suspension—See PF Vol. 30 No. 2, page 546.

DIETARY SUPPLEMENTS

MONOGRAPHS

Chaste Tree—See PF Vol. 30 No. 2, page 546.
Powdered Chaste Tree Extract—See PF Vol. 29 No. 4, page 1269.
Horse Chestnut—See PF Vol. 30 No. 2, page 550.
Powdered Horse Chestnut Extract—See PF Vol. 30 No. 2, page

550.
Choline Bitartrate—See PF Vol. 30 No. 3, page 950.
Choline Chloride—See PF Vol. 30 No. 3, page 951.
Chondroitin Sulfate Sodium—See PF Vol. 30 No. 1, page 197.
Chondroitin Sulfate Sodium Tablets—See PF Vol. 30 No. 1, page

200.
Chromium Picolinate Tablets—See PF Vol. 30 No. 5, page 1664.
Red Clover—See PF Vol. 30 No. 2, page 550.
Powdered Red Clover Extract—See PF Vol. 30 No. 2, page 552.
Black Cohosh—See PF Vol. 28 No. 5, page 1455.
Powdered Black Cohosh—See PF Vol. 28 No. 5, page 1460.
Powdered Black Cohosh Extract—See PF Vol. 28 No. 5, page

1461.
Black Cohosh Tablets—See PF Vol. 28 No. 5, page 1462.
Cranberry Liquid Preparation—See PF Vol. 30 No. 3, page 951.
Echinacea angustifolia—See PF Vol. 30 No. 2, page 552.
Powdered Echinacea angustifolia Extract—See PF Vol. 30 No. 2,

page 554.

Echinacea pallida—See PF Vol. 30 No. 2, page 555.
Powdered Echinacea pallida Extract—See PF Vol. 30 No. 2, page

556.
Echinacea purpureaAerial Parts—See PF Vol. 30 No. 2, page 557.
Echinacea purpurea Root—See PF Vol. 30 No. 2, page 561.
Powdered Echinacea purpurea Extract—See PF Vol. 30 No. 2,

page 561.
Eleuthero—See PF Vol. 26 No. 6, page 1596.
Fish Oil Rich in Omega-3 Acids—See PF Vol. 29 No. 4, page

1272.
Fish Oil Rich in Omega-3 Acids Capsules—See PF Vol. 29 No. 4,

page 1278.
Ginger Capsules—See PF Vol. 28 No. 3, page 814.
Powdered Ginkgo Extract—See PF Vol. 27 No. 2, page 2233.
Ginkgo Capsules—See PF Vol. 27 No. 2, page 2238.
Ginkgo Tablets—See PF Vol. 27 No. 2, page 2240.
American Ginseng—See PF Vol. 30 No. 2, page 563.
American Ginseng Capsules—See PF Vol. 30 No. 2, page 565.
American Ginseng Tablets—See PF Vol. 30 No. 2, page 567.
Powdered American Ginseng—See PF Vol. 30 No. 2, page 564.
Powdered American Ginseng Extract—See PF Vol. 30 No. 2, page

564.
Asian Ginseng—See PF Vol. 30 No. 2, page 569.
Asian Ginseng Capsules—See PF Vol. 30 No. 2, page 571.
Asian Ginseng Tablets—See PF Vol. 30 No. 2, page 573.
Powdered Asian Ginseng—See PF Vol. 30 No. 2, page 570.
Powdered Asian Ginseng Extract—See PF Vol. 30 No. 2, page

570.
Glucosamine and Chondroitin Sulfate Sodium Tablets—See PF

Vol. 30 No. 1, page 201.
Goldenseal—See PF Vol. 30 No. 3, page 952.
Powdered Goldenseal—See PF Vol. 30 No. 3, page 953.
Powdered Goldenseal Extract—See PF Vol. 30 No. 3, page 954.
Licorice—See PF Vol. 26 No. 5, page 1363.
Powdered Licorice Extract—See PF Vol. 30 No. 2, page 574.
Lutein—See PF Vol. 29 No. 2, page 470.
Lutein Preparation—See PF Vol. 29 No. 2, page 472.
Lycopene—See PF Vol. 30 No. 2, page 574.
Lycopene Preparation—See PF Vol. 30 No. 2, page 576.
Lycopene Tomato Extract—See PF Vol. 30 No. 2, page 578.
Lysine Hydrochloride Tablets—See PF Vol. 30 No. 5, page 1665.
Milk Thistle Capsules—See PF Vol. 29 No. 2, page 479.
Minerals Capsules—See PF Vol. 28 No. 5, page 1543.
Minerals Tablets—See PF Vol. 28 No. 5, page 1543.
Pygeum—See PF Vol. 30 No. 3, page 954.
Pygeum Capsules—See PF Vol. 30 No. 3, page 959.
Pygeum Extract—See PF Vol. 30 No. 3, page 956.
Pyridoxine Hydrochloride Injection—See PF Vol. 30 No. 2, page

583.
Powdered St. John’s Wort Extract—See PF Vol. 30 No. 2, page

584.
Ubidecarenone Capsules—See PF Vol. 30 No. 1, page 202.
Valerian Capsules—See PF Vol. 27 No. 1, page 1825.
Oil- and Water-Soluble Vitamins Tablets—See PF Vol. 30 No. 2,

page 585.
Oil- and Water-Soluble Vitamins with Minerals Capsules—See PF

Vol. 28 No. 5, page 1544.
Oil- and Water-Soluble Vitamins with Minerals Oral Solution—

See PF Vol. 30 No. 2, page 585.
Oil- and Water-Soluble Vitamins with Minerals Tablets—See PF

Vol. 30 No. 2, page 585.
Oil-Soluble Vitamins Tablets—See PF Vol. 28 No. 5, page 1547.
Water-Soluble Vitamins Tablets—See PF Vol. 30 No. 2, page 587.
Water-Soluble Vitamins with Minerals Capsules—See PF Vol. 28

No. 5, page 1547.
Water-Soluble Vitamins with Minerals Tablets—See PF Vol. 30

No. 2, page 587.
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GENERAL CHAPTERS

General Tests and Assays

General Requirements for Tests and Assays

h1i Injections—See PF Vol. 29 No. 3, page 707.
h11i USP Reference Standards—See PF Vol. 23 No. 6, page 5180;

PF Vol. 24 No. 5, page 6925; PF Vol. 26 No. 3, page 793; PF
Vol. 26 No. 4, page 1101; PF Vol. 26 No. 5, page 1369; PF
Vol. 27 No. 1, page 1832; PF Vol. 27 No. 6, page 3348; PF
Vol. 28 No. 2, page 433; PF Vol. 28 No. 3, page 839; PF Vol.
28 No. 4, page 1224; PF Vol. 28 No. 5, page 1468; PF Vol. 28
No. 6, page 1913; PF Vol. 29 No. 1, page 163; PF Vol. 29 No.
4, page 1137; PF Vol. 29 No. 5, page 1601; PF Vol. 29 No. 6,
page 2022; PF Vol. 30 No. 1, page 211; PF Vol. 30 No. 2, page
613; PF Vol. 30 No. 3, page 998; PF Vol. 30 No. 4, page 1338;
PF Vol. 30 No. 5, page 1674.

Apparatus for Tests and Assays

h41iWeights and Balances—See PF Vol. 30 No. 3, page 999.

Microbiological Tests

h55i Biological Indicators—Resistance Performance Tests—See
PF Vol. 30 No. 1, page 212.

Biological Tests and Assays

h81i Antibiotics—Microbial Assays—See PF Vol. 30 No. 3, page
1002.

h121i Insulin Assays—See PF Vol. 30 No. 5, page 1675.

Chemical Tests and Assays

LIMIT TESTS

h231i Heavy Metals—See PF Vol. 30 No. 3, page 1004.
h267i Porosimetry by Mercury Intrusion—See PF Vol. 29 No. 3,

page 712.

OTHER TESTS AND ASSAYS

h301i Acid-Neutralizing Capacity—See PF Vol. 30 No. 3, page
1006.

h341i Antimicrobial Agents—Content—See PF Vol. 30 No. 5,
page 1678.

h381i Elastomeric Closures for Injections—See PF Vol. 30 No. 1,
page 220.

h386i Environmentally Sensitive Preparations—See PF Vol. 30
No. 5, page 1680.

h518i Solution Calorimetry—See PF Vol. 28 No. 4, page 1299.
h571i Vitamin A Assay—See PF Vol. 30 No. 4, page 1340.

Physical Tests and Determinations

h601i Aerosols, Metered-Dose Inhalers, and Dry Powder Inha-
lers—See PF Vol. 30 No. 4, page 1342.

h611i Alcohol Determination—See PF Vol. 30 No. 4, page 1379.
h621i Chromatography—See PF Vol. 30 No. 5, page 1687.
h625i Clarity and Degree of Opalescence of Liquids—See PF Vol.

26 No. 6, page 1616.
h627i Degree of Color of Liquids—See PF Vol. 26 No. 6, page

1617.
h643i Total Organic Carbon—See PF Vol. 30 No. 5, page 1700.
h645i Water Conductivity—See PF Vol. 30 No. 4, page 1380.
h661i Containers—See PF Vol. 29 No. 2, page 490.
h696i Crystallinity Determination by Solution Calorimetry—See

PF Vol. 29 No. 1, page 175.
h711i Dissolution—See PF Vol. 30 No. 1, page 234.
h730i Inductively Coupled Plasma (ICP)—See PF Vol. 30 No. 3,

page 1022.

h785i Osmolality and Osmolarity—See PF Vol. 30 No. 5, page
1702.

h795i Pharmaceutical Compounding—Nonsterile Preparations—
See PF Vol. 29 No. 1, page 179.

h811i Powder Fineness—See PF Vol. 28 No. 2, page 611.
h823i Radiopharmaceuticals for Positron Emission Tomography—

Compounding—See PF Vol. 29 No. 2, page 494.
h851i Spectrophotometry and Light-Scattering—See PF Vol. 30

No. 5, page 1703.

General Information

Introduction—See PF Vol. 29 No. 6, page 2039.
h1010i Analytical Data—Interpretation and Treatment—See PF

Vol. 30 No. 1, page 236.
h1043i Ancillary Materials for Cell, Gene, and Tissue-Engineered

Products—See PF Vol. 30 No. 2, page 629.
h1051i Cleaning Glass Apparatus—See PF Vol. 30 No. 1, page

264.
h1070i Emergency Medical Services Vehicles and Ambulances—

Storage of Preparations—See PF Vol. 30 No. 5, page 1706.
h1072i Disinfectants and Antiseptics—See PF Vol. 29 No. 3, page

726.
h1075iGood Compounding Practices—See PF Vol. 29 No. 2, page

497.
h1078i Good Manufacturing Practices for Bulk Pharmaceutical

Excipients—See PF Vol. 28 No. 5, page 1504.
h1079i Good Storage and Shipping Practices—See PF Vol. 29 No.

5, page 1612.
h1080i Bulk Pharmaceutical Excipients—Certificate of Analy-

sis—See PF Vol. 28 No. 5, page 1650.
h1082i Genotoxicity Testing—See PF Vol. 30 No. 1, page 264.
h1111i Microbiological Attributes of Nonsterile Pharmaceutical

Products—See PF Vol. 25 No. 2, page 7785.
h1112i Application of Water Activity Determination to Nonsterile

Pharmaceutical Products—See PF Vol. 30 No. 5, page 1709.
h1117iMicrobiological Best Laboratory Practices—See PF Vol. 30

No. 5, page 1713.
h1118iMonitoring Devices—Time, Temperature, and Humidity—

See PF Vol. 29 No. 1, page 206.
h1136i Packaging—Unit of Use—See PF Vol. 30 No. 5, page

1722.
h1160i Pharmaceutical Calculations in Prescription Compound-

ing—See PF Vol. 29 No. 1, page 224.
h1174i Powder Flow—See PF Vol. 28 No. 2, page 618.
h1177i Good Packaging Practices—See PF Vol. 29 No. 5, page

1630.
h1178i Good Repackaging Practices—See PF Vol. 29 No. 4, page

1219.
h1184i Sensitization Testing—See PF Vol. 30 No. 1, page 289.
h1206i Sterile Drug Products for Home Use—See PF Vol. 29 No.

3, page 750.
h1211i Sterilization and Sterility Assurance of Compendial Arti-

cles—See PF Vol. 30 No. 5, page 1729.
h1216i Tablet Friability—See PF Vol. 30 No. 5, page 1740.
h1222i Terminally Sterilized Pharmaceutical Products—Para-

metric Release—See PF Vol. 30 No. 5, page 1741.
h1223i Validation of Alternative Microbiological Methods—See

PF Vol. 29 No. 1, page 256.
h1225i Validation of Compendial Methods—See PF Vol. 30 No. 4,

page 1382.
h1230iWater for Health Applications—See PF Vol. 30 No. 4, page

1388.
h1231iWater for Pharmaceutical Purposes—See PF Vol. 30 No. 5,

page 1744.
h1232i Instrumentation for Analysis of High Purity Pharmaceuti-

cal Waters—See PF Vol. 30 No. 5, page 1806.
h1265i Written Prescription Drug Information—Guidelines—See

PF Vol. 30 No. 3, page 1040.
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Dietary Supplements

h2023i Microbiological Attributes of Nonsterile Nutritional and
Dietary Supplements—See PF Vol. 30 No. 5, page 1818.

h2040i Disintegration and Dissolution of Nutritional Supple-
ments—See PF Vol. 29 No. 2, page 513.

h2091i Uniformity of Dietary Supplement Intake Units—See PF
Vol. 28 No. 5, page 1549.

REAGENTS, INDICATORS, AND SOLUTIONS

Reagent Specifications

Acetal—See PF Vol. 30 No. 2, page 644.
Agarose—See PF Vol. 27 No. 6, page 3363.
Air-Nitrous Oxide Certified Standard—See PF Vol. 28 No. 4, page

1234.
Ammonium Hydroxide, 6 N—See PF Vol. 30 No. 4, page 1389.
Ammonium Pyrrolidinedithiocarbamate—See PF Vol. 30 No. 3,

page 1043.
Anion-exchange Resin, Styrene-Divinylbenzene—See PF Vol. 30

No. 3, page 1043.
Anti-A Blood Grouping Reagent, Anti-B Blood Grouping Re-

agent, and Anti-A,B Blood Grouping Reagent—See PF Vol.
29 No. 2, page 505.

Anti-D (Rho) Reagent—See PF Vol. 29 No. 2, page 505.
Anti-D Reagent—See PF Vol. 29 No. 2, page 506.
Antihuman Globulin Reagent—See PF Vol. 29 No. 2, page 506.
Antithrombin III for Amidolytic Test—See PF Vol. 29 No. 1, page

264.
Bacterial Alkaline Protease Preparation—See PF Vol. 30 No. 2,

page 644.
Barbituric Acid—See PF Vol. 29 No. 1, page 265.
Benzamidine Hydrochloride Hydrate—See PF Vol. 30 No. 2, page

644.
Benzil—See PF Vol. 28 No. 4, page 1305.
Blood Group A1 and Blood Group B Red Blood Cells—See PF

Vol. 29 No. 2, page 506.
Bovine Collagen—See PF Vol. 30 No. 2, page 644.
Rat Tail Collagen—See PF Vol. 30 No. 2, page 644.
Branched Polymeric Sucrose—See PF Vol. 27 No. 6, page 3363.
Bromelain—See PF Vol. 28 No. 2, page 552.
Bromofluoromethane—See PF Vol. 30 No. 4, page 1389.
Calf Thymus DNA—See PF Vol. 30 No. 4, page 1389.
dl-Camphene—See PF Vol. 28 No. 6, page 1951.
Cation-exchange Resin, Styrene-Divinylbenzene—See PF Vol. 30

No. 3, page 1043.
p-Chlorophenol—See PF Vol. 30 No. 3, page 1044.
4-Chlorophenol—See PF Vol. 30 No. 3, page 1045.
Chromotrope 2R—See PF Vol. 30 No. 4, page 1390.
Citric Acid, Anhydrous—See PF Vol. 30 No. 3, page 1044.
Collagen—See PF Vol. 30 No. 4, page 1390.
Collagenase—See PF Vol. 30 No. 4, page 1390.
Cyclohexylmethanol—See PF Vol. 30 No. 2, page 644.
DEAE-Agarose—See PF Vol. 29 No. 1, page 265.
Deoxyadenosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxycytidine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyguanosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyribonucleic Acid Polymerase—See PF Vol. 27 No. 6, page

3365.
Deoxythymidine Triphosphate—See PF Vol. 27 No. 6, page 3365.
Deuterated Methanol—See PF Vol. 29 No. 6, page 2054.
Dicyclohexyl—See PF Vol. 30 No. 2, page 645.
Dicyclohexyl Phthalate—See PF Vol. 26 No. 2, page 504.
Diethylpyrocarbonate—See PF Vol. 27 No. 6, page 3365.
Diisobutylene—See PF Vol. 28 No. 4, page 1305.
1,5-Dimethyl-1,5-diazundecamethylene Polymethobromide—See

PF Vol. 30 No. 1, page 315.
N,N-Dimethylformamide Diethyl Acetal—See PF Vol. 29 No. 5,

page 1681.

N,N-Dimethyldodecylamine-N-oxide—See PF Vol. 27 No. 4, page
2837.

1,9-Dimethyl-Methylene Blue—See PF Vol. 30 No. 2, page 645.
Dimethyl Sulfoxide—See PF Vol. 30 No. 3, page 1045.
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl Tetrazolium Bro-

mide—See PF Vol. 27 No. 6, page 3365.
Dioleoylglycerol—See PF Vol. 26 No. 6, page 1622.
1,2-Dioleoyl-3-linoleoyl-rac-glycerol—See PF Vol. 28 No. 3, page

849.
Direct Red 80—See PF Vol. 30 No. 4, page 1390.
Disodium Arsenate—See PF Vol. 28 No. 4, page 1305.
3-(Dodecyldimethylammonio)propanesulfonate—See PF Vol. 30

No. 2, page 645.
Drabkin’s Reagent—See PF Vol. 29 No. 2, page 507.
Escin—See PF Vol. 27 No. 4, page 2837.
Ether, Peroxide-Free—See PF Vol. 30 No. 4, page 1390.
Ethidium Bromide—See PF Vol. 27 No. 6, page 3366.
Ethylbenzene—See PF Vol. 30 No. 2, page 645.
Fast Green FCF—See PF Vol. 30 No. 4, page 1391.
Fibroblast Growth Factor-2—See PF Vol. 30 No. 2, page 645.
9-Fluorenylmethyl Chloroformate—See PF Vol. 25 No. 5, page

8916.
Formamide, Anhydrous—See PF Vol. 27 No. 5, page 3115.
Glucose—See PF Vol. 28 No. 3, page 850.
L-Glutamic Acid—See PF Vol. 27 No. 6, page 3366.
L-Glutamine—See PF Vol. 27 No. 6, page 3366.
Guanidine Isothiocyanate—See PF Vol. 27 No. 6, page 3366.
Hexadecane—See PF Vol. 28 No. 4, page 1305.
Hexadimethrine Bromide—See PF Vol. 29 No. 1, page 265.
Hexane, Solvent—See PF Vol. 30 No. 3, page 1045.
Hexane, Solvent, Chromatographic—See PF Vol. 30 No. 3, page

1046.
Hexanes—See PF Vol. 30 No. 3, page 1046.
L-Histidine Hydrochloride Monohydrate—See PF Vol. 27 No. 6,

page 3366.
Homatropine Hydrobromide—See PF Vol. 28 No. 4, page 1305.
Hydrocodone Diol—See PF Vol. 28 No. 4, page 1306.
2’-(4-Hydroxyphenyl)-5-(4-methyl-1-piperazinyl)-2,5’-bi-1H-ben-

zimidazole Trihydrochloride Pentahydrate—See PF Vol. 30
No. 4, page 1391.

IgG-Coated Red Cells—See PF Vol. 29 No. 2, page 507.
Iodine—See PF Vol. 30 No. 4, page 1391.
Iodoethane—See PF Vol. 24 No. 6, page 7327.
Isoferulic Acid—See PF Vol. 27 No. 4, page 2837.
Isovaleric Acid—See PF Vol. 30 No. 3, page 1046.
Lanthanum Chloride—See PF Vol. 29 No. 2, page 507.
Lanthanum Oxide—See PF Vol. 28 No. 3, page 851.
Lauryl Dimethyl Amine Oxide—See PF Vol. 30 No. 2, page 645.
Linoleic Acid—See PF Vol. 27 No. 6, page 3367.
a-Lipoic Acid—See PF Vol. 27 No. 6, page 3367.
Melamine—See PF Vol. 29 No. 6, page 2055.
Methanol, Aldehyde-Free—See PF Vol. 30 No. 2, page 646.
Methoxyphenylacetic Acid—See PF Vol. 30 No. 3, page 1046.
Methylbenzothiazolone Hydrazone Hydrochloride—See PF Vol.

30 No. 2, page 646.
3-Methyl-2-benzothiazolinone Hydrazone Hydrochloride—See

PF Vol. 25 No. 3, page 8280.
Methyl Iodide—See PF Vol. 30 No. 3, page 1046.
4-Methylpentan-2-ol—See PF Vol. 30 No. 2, page 646.
Methyl Sulfoxide—See PF Vol. 30 No. 3, page 1047.
Methylene Blue—See PF Vol. 30 No. 4, page 1391.
Monooleoylglycerol—See PF Vol. 26 No. 6, page 1622.
Nonionic Wetting Agent—See PF Vol. 30 No. 3, page 1047.
Nonylphenol Polyoxyethylene Ether—See PF Vol. 27 No. 6, page

3368.
Octoxynol—See PF Vol. 30 No. 4, page 1392.
Oligo-deoxythymidine—See PF Vol. 27 No. 6, page 3368.
Oxygen-Helium Certified Standard—See PF Vol. 30 No. 2, page

646.
Pentadecanoic Acid Methyl Ester—See PF Vol. 26 No. 6, page

1622.
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Phenol Red, Sodium—See PF Vol. 27 No. 6, page 3368.
Phenylmethylsulfonyl Fluoride—See PF Vol. 30 No. 2, page 647.
Piperazine—See PF Vol. 30 No. 5, page 1821.
Polyoxyethylene (23) Lauryl Ether—See PF Vol. 29 No. 2, page

507.
Polyoxyethylene (20) Sorbitan Monolaurate—See PF Vol. 27 No.

6, page 3368.
Propionaldehyde—See PF Vol. 30 No. 2, page 647.
Putrescine Dihydrochloride—See PF Vol. 27 No. 6, page 3369.
Red-Cell Lysing Agent—See PF Vol. 29 No. 2, page 507.
Reverse Transcriptase—See PF Vol. 27 No. 6, page 3369.
Rhodamine 6G—See PF Vol. 30 No. 4, page 1392.
Ribonuclease Inhibitor—See PF Vol. 27 No. 6, page 3369.
Sodium Arsenite, Twentieth-Molar (0.05 M)—See PF Vol. 29 No.

4, page 1250.
Sodium 1-Heptanesulfonate—See PF Vol. 30 No. 3, page 1047.
Sodium 1-Heptanesulfonate Monohydrate—See PF Vol. 30 No. 2,

page 647.
Sodium 1-Hexanesulfonate—See PF Vol. 30 No. 3, page 1048.
Sodium Hydrogen Sulfate—See PF Vol. 29 No. 5, page 1682.
Sodium Iodate—See PF Vol. 27 No. 6, page 3369.
Sodium Phosphate, Monobasic—See PF Vol. 30 No. 4, page 1392.
1,1,4,4-Tetraphenyl-1,3-butadiene—See PF Vol. 26 No. 6, page

1623.
Thrombin Human—See PF Vol. 29 No. 6, page 2055.
Thymidine—See PF Vol. 27 No. 6, page 3369.
Thyroglobulin—See PF Vol. 30 No. 1, page 316.
1,3,7-Trichlorodibenzo-p-dioxin—See PF Vol. 30 No. 4, page

1392.
Trioleoylglycerol—See PF Vol. 26 No. 6, page 1623.
Tritirachium Album Proteinase K—See PF Vol. 30 No. 2, page

647.
Tropic Acid—See PF Vol. 30 No. 3, page 1048.
Tropine—See PF Vol. 30 No. 2, page 647.
L-Tyrosine Disodium—See PF Vol. 27 No. 6, page 3370.
Tuberculin, Purified Protein Derivative (Tuberculin PPD)—See PF

Vol. 29 No. 5, page 1682.
2-Vinylpyridine—See PF Vol. 26 No. 2, page 504.
Wright’s Stain—See PF Vol. 30 No. 1, page 316.
Zinc Sulfate Heptahydrate—See PF Vol. 26 No. 2, page 504.

Indicator Test Papers

Methyl Green—See PF Vol. 28 No. 4, page 1306.
Methyl Green—Iodomercurate Paper—See PF Vol. 28 No. 4, page

1306.
Nickel Standard Solution TS—See PF Vol. 27 No. 5, page 3117.
Ninhydrin TS—See PF Vol. 28 No. 3, page 852.
Perchloric Acid TS—See PF Vol. 27 No. 1, page 1905.

Test Solutions

Ammonia TS—See PF Vol. 30 No. 4, page 1392.
Folin-Ciocalteu Phenol TS—See PF Vol. 30 No. 1, page 316.
Hydroxylamine Hydrochloride TS—See PF Vol. 30 No. 4, page

1393.
Iodine and Potassium Iodide TS 1—See PF Vol. 30 No. 4, page

1393.
Iodine and Potassium Iodide TS 2—See PF Vol. 30 No. 4, page

1393.
Methyl Yellow TS—See PF Vol. 30 No. 4, page 1393.
Potassium Pyroantimonate TS—See PF Vol. 30 No. 4, page 1393.

Volumetric Solutions

Ammonium Thiocyanate, Tenth-Normal (0.1 N)—See PF Vol. 30
No. 4, page 1393.

Bromine, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page
1393.

Ceric Ammonium Nitrate, Twentieth-Normal (0.05 N)—See PF
Vol. 30 No. 4, page 1394.

Ceric Sulfate, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page
1394.

Cupric Nitrate, Tenth Normal (0.1 N)—See PF Vol. 30 No. 4, page
1394.

Standard Dichlorophenol-Indophenol Solution—See PF Vol. 30
No. 4, page 1394.

Edetate Disodium, Twentieth-Molar (0.05 M)—See PF Vol. 30 No.
4, page 1395.

Ferric Ammonium Sulfate, Tenth-Normal (0.1 N)—See PF Vol. 30
No. 4, page 1395.

Ferrous Ammonium Sulfate, Tenth-Normal (0.1 N)—See PF Vol.
30 No. 4, page 1395.

Hydrochloric Acid, Normal (1 N)—See PF Vol. 30 No. 4, page
1395.

Hydrochloric Acid, Half-Normal (0.5 N)—See PF Vol. 30 No. 4,
page 1395.

Hydrochloric Acid, Half-Normal (0.5 N) in Methanol—See PF
Vol. 30 No. 4, page 1396.

Hydrochloric Acid, Alcoholic, Tenth-Molar (0.1 M)—See PF Vol.
30 No. 4, page 1396.

Iodine, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page 1396.
Iodine, Hundredth-Normal (0.01 N)—See PF Vol. 30 No. 4, page

1396.
Lead Perchlorate, Tenth-Molar (0.1 M)—See PF Vol. 30 No. 4,

page 1396.
Lead Perchlorate, Hundredth-Molar (0.1 M)—See PF Vol. 30 No.

4, page 1397.
Lithium Methoxide, Fiftieth-Normal (0.02 N) in Methanol—See

PF Vol. 30 No. 4, page 1397.
Lithium Methoxide, Tenth-Normal (0.1 N) in Toluene—See PF

Vol. 30 No. 4, page 1397.
Lithium Methoxide, Tenth-Normal (0.1 N) in Chlorobenzene—

See PF Vol. 30 No. 4, page 1397.
Mercuric Nitrate, Tenth-Molar (0.1 M)—See PF Vol. 30 No. 4,

page 1398.
Morpholine, Half-Normal (0.5 N) in Methanol—See PF Vol. 30

No. 4, page 1398.
Oxalic Acid, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page

1398.
Perchloric Acid, Tenth-Normal (0.1 N) (in Glacial Acetic Acid)—

See PF Vol. 30 No. 4, page 1398.
Perchloric Acid, Tenth-Normal (0.1 N) in Dioxane—See PF Vol.

30 No. 4, page 1398.
Potassium Bromate, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4,

page 1399.
Potassium Bromide–Bromate, Tenth-Normal (0.1 N)—See PF Vol.

30 No. 4, page 1399.
Potassium Dichromate, Tenth-Normal (0.1 N)—See PF Vol. 30

No. 4, page 1399.
Potassium Ferricyanide, Twentieth-Molar (0.05 M)—See PF Vol.

30 No. 4, page 1399.
Potassium Hydroxide, Normal (1 N)—See PF Vol. 30 No. 4, page

1399.
Potassium Hydroxide, Alcoholic, Half-Normal (0.05 N)—See PF

Vol. 30 No. 4, page 1399.
Potassium Hydroxide, Alcoholic, Tenth Molar (0.1 M)—See PF

Vol. 30 No. 4, page 1400.
Potassium Hydroxide, Methanolic, Tenth-Normal (0.1 N)—See PF

Vol. 30 No. 4, page 1400.
Potassium Permanganate, Tenth-Normal (0.1 N)—See PF Vol. 30

No. 4, page 1400.
Silver Nitrate, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4, page

1400.
Sodium Hydroxide, Normal (1 N)—See PF Vol. 30 No. 4, page

1400.
Sodium Hydroxide, Alcoholic, Tenth-Normal (0.1 N)—See PF

Vol. 30 No. 4, page 1401.
Sodium Methoxide, Tenth-Normal (0.1 N) (in Toluene)—See PF

Vol. 30 No. 4, page 1401.
Sodium Methoxide, Half-Normal (0.5 N) in Methanol—See PF

Vol. 30 No. 4, page 1401.
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Sodium Nitrite, Tenth-Molar (0.1 M)—See PF Vol. 30 No. 4, page
1401.

Sodium Tetraphenylboron, Fiftieth-Molar (0.02 M)—See PF Vol.
30 No. 4, page 1402.

Sodium Thiosulfate, Tenth-Normal (0.1 N)—See PF Vol. 30 No. 4,
page 1402.

Sulfuric Acid, Half-Normal (0.5 N) in Alcohol—See PF Vol. 30
No. 4, page 1402.

Tetrabutylammonium Hydroxide, Tenth-Normal (0.1 N)—See PF
Vol. 30 No. 4, page 1402.

Tetrabutylammonium Hydroxide in Methanol/Isopropyl Alcohol,
0.1 N—See PF Vol. 30 No. 4, page 1403.

Tetramethylammonium Bromide, Tenth-Molar (0.1 M)—See PF
Vol. 30 No. 4, page 1403.

Tetramethylammonium Chloride, Tenth-Molar (0.1 M)—See PF
Vol. 30 No. 4, page 1403.

Titanium Trichloride, Tenth-Normal (0.1 N)—See PF Vol. 30 No.
4, page 1403.

Zinc Sulfate, Twentieth-Molar (0.05 M)—See PF Vol. 30 No. 4,
page 1403.

Reagent Footnotes

Reagent Footnotes—See PF Vol. 30 No. 2, pages 647–648.
Footnote 113—See PF Vol. 30 No. 2, page 648.
Footnote 114—See PF Vol. 30 No. 2, page 648.
Footnote 116—See PF Vol. 30 No. 2, page 648.

REFERENCE TABLES

Container Specifications for Capsules and Tablets—See PF Vol. 26
No. 1, page 145; PF Vol. 26 No. 3, page 836; PF Vol. 26 No.
4, page 1133; PF Vol. 26 No. 5, page 1384; PF Vol. 27, No. 3,
page 2597; PF Vol. 27 No. 4, page 2838; PF Vol. 27 No. 5,
page 3118; PF Vol. 28 No. 3, page 852; PF Vol. 28 No. 4, page
1235; PF Vol. 28 No. 6, page 1952; PF Vol. 29 No. 1, page
266; PF Vol. 29 No. 2, page 508; PF Vol. 29 No. 4, page 1262;
PF Vol. 29 No. 5, page 1683; PF Vol. 29 No. 6, page 2055; PF
Vol. 30 No. 2, page 648; PF Vol. 30 No. 3, page 1048; PF Vol.
30 No. 4, page 1404; PF Vol. 30 No. 5, page 1821.

Description and Relative Solubility of USP and NF Articles—See
PF Vol. 23 No. 6, page 5310; PF Vol. 24 No. 5, page 7017; PF
Vol. 25 No. 4, page 8589; PF Vol. 25 No. 5, page 8917; PF
Vol. 25 No. 6, page 9254; PF Vol. 26 No. 4, page 1135; PF
Vol. 26 No. 5, page 1385; PF Vol. 27 No. 1, page 1907; PF
Vol. 27 No. 6, page 3374; PF Vol. 28 No. 2, page 554; PF Vol.
28 No. 4, page 1236; PF Vol. 28 No. 5, page 1542; PF Vol. 28
No. 6, page 1953; PF Vol. 29 No. 1, page 266; PF Vol. 29 No.
2, page 509; PF Vol. 29 No. 3, page 812; PF Vol. 29 No. 4,
page 1262; PF Vol. 29 No. 5, page 1684; PF Vol. 29 No. 6,
page 2057; PF Vol. 30 No. 1, page 317; PF Vol 30 No. 2, page
650; PF Vol. 30 No. 3, page 1050; PF Vol. 30 No. 4, page
1405; PF Vol. 30 No. 5, page 1822.

EXCIPIENTS

Excipients, USP and NF Excipients, Listed by Category—See PF
Vol. 29 No. 4, page 1088; PF Vol. 29 No. 6, page 2008; PF
Vol. 30 No. 2, page 587; PF Vol 30 No. 3, page 961; PF Vol.
30 No. 4, page 1317; PF Vol. 30 No. 5, page 1659.

GENERAL NOTICES AND REQUIREMENTS

‘‘Official’’ and ‘‘Official Articles’’—See PF Vol. 28 No. 1, page
88.

NF MONOGRAPHS

Acesulfame Potassium—See PF Vol. 30 No. 2, page 591.
Adipic Acid—See PF Vol. 30 No. 4, page 1322.
Alfadex—See PF Vol. 30 No. 1, page 202.
Ammonio Methacrylate Copolymer—See PF Vol. 30 No. 5, page

1666.

L-Asparagine—See PF Vol. 30 No. 1, page 205.
Aspartame Acesulfame—See PF Vol. 29 No. 2, page 453.
Betadex—See PF Vol. 30 No. 4, page 1323.
Butylparaben—See PF Vol. 29 No. 5, page 1598.
Calcium Silicate—See PF Vol. 30 No. 2, page 595.
Caprylocaproyl Polyoxylglycerides—See PF Vol. 30 No. 4, page

1324.
Carbomer 940—See PF Vol. 30 No. 4, page 1328.
Carbomer Homopolymer—See PF Vol. 29 No. 6, page 2013.
Carboxymethylcellulose Calcium—See PF Vol. 23 No. 6, page

5063.
Cellaburate—See PF Vol. 30 No. 3, page 967.
Cetyl Alcohol—See PF Vol. 30 No. 3, page 970.
Cocoa Butter—See PF Vol. 30 No. 1, page 207.
Copovidone—See PF Vol. 30 No. 3, page 970.
Corn Syrup—See PF Vol. 28 No. 2, page 403.
Corn Syrup Solids—See PF Vol. 28 No. 6, page 1894.
High Fructose Corn Syrup—See PF Vol. 28 No. 2, page 408.
Croscarmellose Sodium—See PF Vol. 23 No. 3, page 4007.
Crospovidone—See PF Vol. 24 No. 1, page 5482.
Dimethicone—See PF Vol. 29 No. 1, page 142.
Ethylparaben—See PF Vol. 29 No. 5, page 1599.
Galactose—See PF Vol. 30 No. 2, page 600.
Gellan Gum—See PF Vol. 30 No. 4, page 1328.
Glyceryl Monostearate—See PF Vol. 30 No. 3, page 975.
Hydrogenated Soybean Oil—See PF Vol. 28 No. 5, page 1631.
Hypromellose Acetate Succinate—See PF Vol. 30 No. 3, page 976.
Hypromellose Phthalate—See PF Vol. 30 No. 3, page 984.
Lauroyl Macrogolglycerides—See PF Vol. 26 No. 2, page 456.
Linoleoyl Polyoxylglycerides—See PF Vol. 30 No. 4, page 1328.
Magnesium Stearate—See PF Vol. 29 No. 6, page 2018.
Maleic Acid—See PF Vol. 30 No. 2, page 602.
Maltol—See PF Vol. 30 No. 3, page 984.
Maltose—See PF Vol. 30 No. 3, page 985.
Methylparaben—See PF Vol. 29 No. 5 page 1599.
Mono- and Di-glycerides—See PF Vol. 30 No. 4, page 1330.
Myristic Acid—See PF Vol. 30 No. 5, page 1666.
Nitrogen—See PF Vol. 30 No. 2, page 604.
Nitrogen 97 Percent—See PF Vol. 30 No. 2, page 605.
Oleoyl Polyoxylglycerides—See PF Vol. 30 No. 4, page 1330.
Compound Orange Spirit—See PF Vol. 28 No. 5, page 1466.
Palmitic Acid—See PF Vol. 30 No. 3, page 987.
Phenolsulfonphthalein—See PF Vol. 30 No. 3, page 988.
2-Phenoxyethanol—See PF Vol. 30 No. 1, page 207.
Polydecene—See PF Vol. 30 No. 4, page 1331.
Polyoxyl 35 Castor Oil—See PF Vol. 30 No. 5, page 1668.
Polyoxyl Stearyl Ether—See PF Vol. 30 No. 2, page 605.
Propylene Glycol Monostearate—See PF Vol. 29 No. 2, page 479.
Propylparaben—See PF Vol. 29 No. 5, page 1600.
Sesame Oil—See PF Vol. 30 No. 5, page 1668.
Sodium Caprylate—See PF Vol. 30 No. 3, page 990.
Sodium Stearyl Fumarate—See PF Vol. 30 No. 2, page 609.
Sodium Sulfite—See PF Vol. 30 No. 2, page 609.
Sodium Tartrate—See PF Vol. 30 No. 2, page 611.
Anhydrized Liquid Sorbitol—See PF Vol. 30 No. 5, page 1669.
Sorbitol Solution—See PF Vol. 28 No. 3, page 787.
Modified Starch—See PF Vol. 30 No. 4, page 1334.
Pregelatinized Starch—See PF Vol. 30 No. 3, page 997.
Pregelatinized Modified Starch—See PF Vol. 29 No. 4, page 1133.
Tapioca Starch—See PF Vol. 30 No. 5, page 1672.
Stearic Acid—See PF Vol. 29 No. 2, page 480.
Purified Stearic Acid—See PF Vol. 29 No. 3, page 706.
Stearoyl Polyoxylglycerides—See PF Vol. 30 No. 4, page 1336.
Succinic Acid—See PF Vol. 30 No. 2, page 612.
Sunflower Oil—See PF Vol. 27 No. 4, page 2803.
Tagatose—See PF Vol. 30 No. 5, page 1672.
Tobramycin Inhalation Solution—See PF Vol. 28 No. 3, page 789.
Tolu Balsam Syrup—See PF Vol. 28 No. 5, page 1467.
Tolu Balsam Tincture—See PF Vol. 28 No. 5, page 1468.
Medium-Chain Triglycerides—See PF Vol. 30 No. 3, page 998.
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)]

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

USP Monographs
Acetohexamide—Packaging and storage 27 3 2501
Acetohexamide Tablets—Packaging and storage 27 3 2501
Acetohydroxamic Acid Tablets—Packaging and storage 27 3 2502
Acyclovir—Packaging and storage 29 6 1833
Adenine—Packaging and storage 27 3 2504
Albuterol—Packaging and storage 27 3 2505
Albuterol Sulfate—Packaging and storage 27 3 2506
Alcohol—Packaging and storage 27 3 2507
Dehydrated Alcohol—Packaging and storage 27 3 2507
Allopurinol—Packaging and storage 28 5 1386
Allopurinol Tablets—Packaging and storage 29 3 604
Allyl Isothiocyanate—Packaging and storage 27 3 2509
Alprostadil for Injection (new)—Preview 24 2 5770
Alumina and Magnesia Oral Suspension—Packaging and

storage
27 3 2515

Alumina and Magnesia Tablets—Packaging and storage 27 3 2515
Alumina, Magnesia, and Calcium Carbonate Oral
Suspension—Packaging and storage

27 3 2515

Alumina, Magnesia, and Calcium Carbonate Tablets—
Packaging and storage

29 6 1835

Alumina, Magnesia, and Calcium Carbonate Chewable
Tablets—Packaging and storage

29 6 1835

Alumina, Magnesia, Calcium Carbonate, and Simethicone
Tablets— Packaging and storage

29 6 1837

Alumina, Magnesia, Calcium Carbonate, and Simethicone
Chewable Tablets—Packaging and storage

29 6 1837

Aminophylline—Packaging and storage 29 5 1414
Amitriptyline Hydrochloride—Packaging and storage 29 6 1844
Ammonium Chloride—Packaging and storage 29 5 1415
Ammonium Molybdate—Packaging and storage 29 5 1416
Amobarbital Sodium—Packaging and storage 29 6 1845
{Amoxicillin Tablets—Dissolution 29 1 48
Amoxicillin and Clavulanate Potassium for Oral Suspen-
sion—Water (delete); Limit of free water (add)

29 3 605

{Amoxicillin and Clavulanate Potassium Tablets—
Dissolution

29 3 605

Atropine Sulfate—Packaging and storage 29 6 1847
Azithromycin—Preview (Assay) 27 6 3393
{Azithromycin Capsules—Preview (Dissolution, Assay) 27 6 3394
Barium Sulfate Paste—Title 25 4 8479
Baclofen—Packaging and storage 29 6 1848
Benztropine Mesylate—Packaging and storage 29 6 1848
Bethanechol Chloride—Packaging and storage 29 6 1848
Biperiden—Packaging and storage 29 6 1851
Brompheniramine Maleate—Packaging and storage 29 5 1431
Bupivacaine Hydrochloride—Packaging and storage 29 5 1432
Caffeine—Packaging and storage 29 6 1852
Calcium Chloride—Packaging and storage 29 5 1436
Cefixime—USP Reference standards, Chromatographic
purity

29 3 616

Chlordiazepoxide Hydrochloride—Packaging and storage 29 6 1859
Chloroprocaine Hydrochloride—Packaging and storage 29 5 1438
Chlorpheniramine Maleate—Packaging and storage 29 5 1439
Chlorpromazine Hydrochloride—Packaging and storage 29 6 1860
Chromic Chloride—Packaging and storage 29 5 1440
Cimetidine—Packaging and storage 29 5 1440
{Cimetidine Tablets—Dissolution 28 1 52
{Anhydrous Citric Acid—Harmonization (Packaging) 30 2 677
{Citric Acid, Monohydrate—Harmonization (Packaging) 30 2 681
{Clindamycin Phosphate—Related compound 29 1 57
Deferoxamine Mesylate—Packaging and storage 29 5 1448
Dextrose—Packaging and storage 29 5 1457
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled
(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (Continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

Diazepam—Packaging and storage 29 6 1869
Dibucaine Hydrochloride—Packaging and storage 29 5 1458
Dicyclomine Hydrochloride—Packaging and storage 29 5 1458
Diethylstilbestrol Diphosphate Tablets (new)—Preview 23 1 3385
Digoxin Tablets—Dissolution 28 1 55
Dihydroergotamine Mesylate—Packaging and storage 29 6 1870
Dihydroergotamine Mesylate Nasal Solution (new)—
Preview

25 6 9078

Dimenhydrinate—Packaging and storage 29 5 1466
Dimercaprol—Packaging and storage 29 5 1466
Dolasetron Mesylate—Packaging and storage 29 5 1468
Doxapram Hydrochloride—Packaging and storage 29 6 1874
Dyphylline—Packaging and storage 29 5 1473
Edetate Calcium Disodium—Packaging and storage 29 5 1474
Edetate Disodium—Packaging and storage 29 5 1474
Edrophonium Chloride—Packaging and storage 29 5 1475
Ephedrine Sulfate—Packaging and storage 29 5 1476
Epinephrine—Packaging and storage 29 5 1476
Fluphenazine Decanoate—Packaging and storage 29 6 1887
Fluphenazine Enanthate—Packaging and storage 29 6 1887
Fluphenazine Hydrochloride—Packaging and storage 29 6 1888
Fluvastatin Sodium—Preview (Limit of 3-hydroxy-5-keto
fluvastatin, Chromatographic purity, Assay)

25 4 8420

Fluvastatin Capsules—Preview (Limit of 3-hydroxy-5-keto
fluvastatin,Chromatographic purity, Assay)

25 4 8423

Fosphenytoin Sodium—Packaging and storage 29 6 1888
Fructose—Packaging and storage 29 5 1496
Gallamine Triethiodide—Packaging and storage 29 5 1503
Glycerin—Packaging and storage 29 6 1895
{Glycerin Injection—Preview 27 5 3143
Glycopyrrolate—Packaging and storage 29 5 1503
Haloperidol—Packaging and storage 29 6 1897
Helium—Identification, Assay 28 4 1121
Histamine Phosphate—Packaging and storage 29 5 1504
{0.1 Normal Hydrochloric Acid Intravenous Injection—
Preview

27 5 3144

Hydrocodone Bitartrate—USP Reference standards 28 1 63
Hydrocodone Bitartrate—Related compounds, Assay 29 1 77
Hydroxyzine Hydrochloride—Packaging and storage 29 6 1902
Hyoscyamine Sulfate—Packaging and storage 29 5 1507
Imipramine Hydrochloride—Packaging and storage 29 6 1904
Indinavir Sulfate (new) 27 2 2165
Indinavir Sulfate Capsules (new)—Preview 26 6 1641
Isoproterenol Hydrochloride—Packaging and storage 29 5 1509
{Levocarnitine—Specific rotation, Limit of D-carnitine 28 1 71
Lidocaine Hydrochloride—Packaging and storage 29 5 1525
Lorazepam—Packaging and storage 29 6 1918
Manganese Chloride—Packaging and storage 29 5 1526
Mepivacaine Hydrochloride—Packaging and storage 29 5 1533
Mesoridazine Besylate—Packaging and storage 29 6 1925
Methocarbamol—Packaging and storage 29 6 1930
Methohexital—Packaging and storage 29 5 1534
Metoclopramide Hydrochloride—Packaging and storage 29 5 1536
{Misoprostol (new)—entire submission 26 5 1304
{Misoprostol Dispersion (new)—entire submission 28 3 772
{Misoprostol Tablets (new)—entire submission 26 5 1310
Molindone Hydrochloride Tablets—Preview (Dissolution) 24 1 5460
Morphine Sulfate—Labeling, Reference standards,
Other requirements

29 6 1934

Neostigmine Methylsulfate—Packaging and storage 29 6 1936
Nitrogen—Assay 28 4 1219
Nitrogen 97 Percent—Assay 28 4 1220
Nitrous Oxide—Identification, Assay 28 4 1169
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled
(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (Continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

{Nystatin—Preview (Assay) 28 1 134
{Nystatin Cream—Preview (Assay) 28 1 134
{Nystatin Lozenges—Preview (Assay) 28 1 135
{Nystatin Ointment—Preview (Assay) 28 1 135
{Nystatin Topical Powder—Preview (Assay) 28 1 13
{Nystatin Oral Suspension—Preview (Assay) 28 1 136
{Nystatin Tablets—Preview (Assay) 28 1 137
{Nystatin and Triamcinolone Acetonide Cream—Preview
(Assay)

28 1 137

{Nystatin and Triamcinolone Acetonide Ointment—Preview
(Assay)

28 1 138

Orphenadrine Citrate—Packaging and storage 29 6 1944
Oxybutynin Chloride—Packaging and storage 29 3 642
Paclitaxel—Related compounds, Test 1, Table 1, Footnote 1
revision

29 6 1947

Pentobarbital—Packaging and storage 29 6 1956
Pentobarbital Sodium—Packaging and storage 29 6 1959
Perphenazine—Packaging and storage 29 6 1963
Phenobarbital—Packaging and storage 29 6 1964
Phenytoin Sodium—Packaging and storage 29 6 1967
Potassium Chloride—Packaging and storage 29 5 1562
Potassium Chloride Extended-Release Capsules—
Labeling, Dissolution, Drug release

22 6 3043

Dibasic Potassium Phosphate—Packaging and storage 29 5 1563
Pralidoxime Chloride—Packaging and storage 29 5 1564
Prednisolone—Chromatographic purity 27 5 3036
Prilocaine Hydrochloride—Packaging and storage 29 5 1564
Procaine Hydrochloride—Packaging and storage 29 5 1565
Prochlorperazine Edisylate—Packaging and storage 29 5 1565
Promazine Hydrochloride—Packaging and storage 29 5 1566
Promethazine Hydrochloride—Packaging and storage 29 5 1567
Propofol (new)—Bacterial endotoxins 28 6 1854
Propoxycaine Hydrochloride—Packaging and storage 29 5 1567
Pyridostigmine Bromide—Packaging and storage 29 6 1977
Ranitidine Hydrochloride—Packaging and storage 29 5 1569
{Ranitidine Oral Solution—Chromatographic purity, Assay 28 2 360
Secobarbital Sodium—Packaging and storage 29 6 1978
Selenious Acid—Packaging and storage 29 5 1571
{Simethicone—Identification 30 1 184
Sodium Acetate—Packaging and storage 29 5 1576
Sodium Bicarbonate—Packaging and storage 29 5 1577
{Sodium Chloride—Harmonization (Packaging) 30 2 685
Dibasic Sodium Phosphate—Packaging and storage 29 5 1578
Monobasic Sodium Phosphate—Packaging and storage 29 5 1579
Sodium Thiosulfate—Packaging and storage 29 5 1579
Sterile, Single-Use Plastic Large-Volume Containers for
Human Blood and Blood Components (new)—Preview

23 5 4651

Talc (entire submission) 29 1 157
Tetracaine Hydrochloride—Packaging and storage 29 5 1586
Theophylline—Packaging and storage 29 5 1586
Thiopental Sodium—Packaging and storage 29 5 1586
Thiothixene Hydrochloride—Packaging and storage 29 6 1993
Tolbutamide—Packaging and storage 29 5 1588
Triflupromazine Hydrochloride—Packaging and storage 29 6 1994
Trimethobenzamide Hydrochloride—Packaging and
storage

29 5 1589

Tubocurarine Chloride—Packaging and storage 29 6 1996
Unithiol (new)—Preview 25 2 7752
Urokinase Concentrate (new)—Preview 24 3 6180
{Valsartan Capsules (new)—entire submission 28 4 1197
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(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (Continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

Dietary Supplements Monographs
Powdered Hawthorn Leaf with Flower—Packaging and
storage

26 5 1362

Kava (new) 28 1 100
Powdered Kava (new) 28 1 104
Powdered Kava Extract (new) 28 3 815
Native Kava Extract (new) 28 3 817
Kava Capsules (new) 28 3 818
Kava Tablets (new) 28 3 820

USP General Test Chapters
h1i Injections—Labels and Labeling 28 6 1910
h11i USP Reference Standards
USP Cefixime Resolution Mixture RS
USP Flumazenil RS
USP Indinavir RS
USP Kawain RS
USP Powdered Kava Extract RS
{USP Misoprostol RS (added)
{USP Misoprostol Dispersion RS (added)
{USP Misoprostol Related Compound A RS (added)
{USP Misoprostol Related Compound B RS (added)
{USP Misoprostol Related Compound C RS (added)
{USP Misoprostol Related Compound D RS (added)
{USP Misoprostol Related Compound E RS (added)

29
29
27
26
26
26
26
26
26
26
26
26

3
5
2
3
3
5
5
5
5
5
5
5

710
1601
2268
793
793
1369
1369
1369
1369
1369
1369
1369

h231i Heavy Metals—Harmonization 28 5 1570
h621i Chromatography—
System Suitability
{System Suitability—pH of Mobile Phase, Column Length
Packings—Alendronic Acid Tablets

26
30
29

5
1
6

1370
228
2023

{h625i Clarity and Degree of Opalescence of Liquids
(new)—Harmonization (entire submission)

26 6 1616

{h627i Degree of Color of Liquids (new)—Harmonization
(entire submission)

26 6 1617

h643iTotal Organic Carbon (entire submission) 29 6 2026
{h730i Inductively-Coupled Plasma (new)—(entire
submission)

28 6 1922

USP General Information Chapters
{h1079i Good Storage and Shipping Practices
(entire submission)

29 5 1612

h1116i Microbiological Evaluation of Clean Rooms and
Other Controlled Environments (entire submission)

25 3 8264

h1141i Packaging, Storage, and Distribution of
Pharmacopeial Articles (new)

26 2 493

h1151i Pharmaceutical Dosage Forms—Stability 26 2 499
h1172i Photostability Testing (new)—Preview 26 2 384
h1175i Preformulation Guidelines (new)—Preview 26 6 1672
h1191i Stability Considerations in Dispensing Practice—
Introduction, Stability Studies in Manufacturing,
Responsibility of the Pharmacist, Labile Preparations

26 5 1378

Reagents, Indicators, and Solutions
2-Acetamidophenol (added)—Preview 25 6 9107
Bromobimane (added) 25 2 7804
Cesium Chloride (added) 29 6 2054
{Cyclohexylmethanol (added) 28 3 849
Potassium Permanganate, Tenth-Normal (0.1 N)—Erratum 29 1 266
{Sodium 1-Heptanesulfonate 30 1 315
{Sodium 1-Hexanesulfonate 30 1 315

Pharmacopeial Forum
2204 IN-PROCESS REVISION Vol. 30(6) [Nov.–Dec. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
-P
ro
ce
ss

R
ev
is
io
n



Proposed Revisions and New Text Previously Presented in PF but Now Canceled
(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 30(1)–PF 30(6)] (Continued)

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

Reference Tables
Container Specifications
Acetohexamide Tablets
Allopurinol Tablets
Alumina and Magnesia Tablets
Alumina, Magnesia, and Calcium Carbonate Tablets
Alumina, Magnesia, Calcium Carbonate,
and Simethicone Tablets
Kava Capsules
Kava Tablets
{Misoprostol Tablets
{Valsartan Capsules

27
27
27
27
27
26
26
26
27

3
3
3
3
3
3
3
5
5

2501
2508
2515
2515
2516
836
836
1384
3118

Description and Relative Solubility
Indinavir
Starch (Preview)
{Misoprostol

27
21
26

2
5
5

2281
1243
1385

NF Monographs
Benzyl Alcohol—Residue on ignition 29 5 1598
{Benzyl Alcohol—Harmonization (Packaging) 30 2 692
{Butylparaben—Definition, Assay 29 5 1598
{Low-Substituted Carboxymethylcellulose Sodium (new)—
Packaging and storage

29 4 1095

{Carboxymethylcellulose Calcium—Harmonization
(Packaging)

30 2 695

{Cellacefate—Harmonization (Packaging) 30 2 697
{Cellulose Acetate—Harmonization (Packaging) 30 2 699
{Croscarmellose Sodium—Harmonization (Packaging) 30 2 702
{Ethylcellulose—Harmonization (Packaging) 30 2 706
{Ethylparaben—Definition, Assay 29 5 1599
{Hymetellose (new)—Packaging and storage 29 4 1100
{Methylparaben—Definition, Assay 29 5 1599
{Phenoxyethanol (new)—Labeling, Bacterial endotoxins 30 1 207
{Phenolsulfonphthalein (new)—Labeling, Packaging and
storage, Bacterial endotoxins

29 6 2018

{Propylene Glycol Monostearate (deleted) 29 2 479
{Propylparaben—Definition, Assay 29 5 1600
{Sodium Cetostearyl Sulfate—Packaging and storage 29 4 1122
{Corn Starch (new)—Harmonization (Packaging) 30 2 715
{Potato Starch (new)—Harmonization (Packaging) 30 2 718
Tapioca Starch—Packaging and storage 29 4 1134
{Wheat Starch (new)—Harmonization (Packaging) 30 2 723

{New cancellations in PF 30(6).
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HARMONIZATION
This section contains monographs or chapters undergoing harmonization by the Pharmacopeial Discussion Group (PDG).

The PDG consists of the United States Pharmacopeia (USP), the European Pharmacopoeia (EP), and the Japanese Pharma-

copoeia (JP). The process of harmonization is composed of several steps (Stages).

Stage 1: Identification The PDG identifies items to be harmonized and designates a coordinating pharmacopeia for each

item. The PDG distributes the work by consensus among the three participating pharmacopeias. Harmonization may be car-

ried out retrospectively for existing monographs or chapters, or prospectively for new monographs or chapters.

Stage 2: Investigation The investigation process conducted by the coordinating pharmacopeia results in the preparation of

a Stage 3 draft monograph or chapter accompanied by a report giving the rationale for the proposal and including validation

data where appropriate. This report is based on input that comes from users, authorities, producers, associations, literature,

experts, and staff.

Stage 3: Proposal The Stage 3 draft is reviewed and commented on by the other two pharmacopeias. The coordinating

pharmacopeia reviews those comments, prepares a harmonized Stage 4 draft, and sends it to the other two participating

pharmacopeias.

Stage 4: Official Inquiry The Stage 4 draft is published in the Forum of each pharmacopeia. In PF, this stage appears as

OFFICIAL INQUIRY STAGE 4 in the Harmonization section. Each pharmacopeia analyzes the comments it receives and

submits the consolidated comments to the coordinating pharmacopeia, which then reviews those comments, prepares a har-

monized Stage 5A draft, and sends it to the other two participating pharmacopeias.

Stage 5: Consensus

A. Provisional

The Stage 5A draft is reviewed and commented on by the other two pharmacopeias. When consensus is reached, a

CONSENSUS STAGE 5B document is prepared by the coordinating pharmacopeia.

B. Final

The Stage 5B draft (consensus document) is sent by the coordinating pharmacopeia to the other two participating

pharmacopeias for final approval.

Stage 6: Adoption Each pharmacopeia incorporates the harmonized Stage 5B draft according to its own procedure.

Adopted items are published by the three pharmacopeias in their Supplements or, where applicable, in a new edition of their

Pharmacopeias.

Stage 7: Date of Implementation The pharmacopeias inform each other of the date of implementation in the particular

region.
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GENERAL CHAPTERS

General Tests and Assays

Physical Tests and
Determinations

BRIEFING

h776i Optical Microscopy, USP 27 page 2332 and page 606 of
PF 28(2) [Mar.–Apr. 2002]. The United States Pharmacopeia is the
coordinating pharmacopeia for the international harmonization of
compendial standards for this chapter. The revisions presented in
this proposal represent the ADOPTION STAGE 6 draft and have
been accepted by the members of the Pharmacopeial Discussion
Group. The range of particle sizes to which this chapter should ap-
ply is modified to include all particles above 1 mm. References to
other USP general chapters are omitted, as they are not appropriate
for a harmonized document. The reference to ASTM standards is
replaced with a reference to the applicable ISO standards. The sec-
tion on Number of Particles to Characterize has been omitted, be-
cause the statistical parameters are not suited to this chapter, but
may be incorporated into a general information chapter at another
time. Other minor changes and editorial changes are included.

(ETM: J. Lane) RTS—41721-1

Change to read:

h776i OPTICAL MICROSCOPY

Optical microscopy for particle characterization can generally be
applied to particles in the size range between 0.5 and 100 mm. The
lower limit is imposed by the resolving power of the microscope.
The characterization of smaller particles can often be accomplished
by means of electron optical imaging techniques such as those de-
scribed under Scanning Electron Microscopy h1181i where practi-
cal image resolution approaches 0.01 mm. The upper limit is less
definite and is determined by the increased difficulty associated
with the characterization of larger particles. Particle size distribu-
tion by use of analytical sieving (see Particle Size Distribution Es-
timation by Analytical Sieving h786i) may be performed where the
majority of the particles are larger than about 75 mm, although it
can be used for some powders having smaller particle sizes where
the method can be validated. Often stereo-microscopy can be a use-
ful aid with larger particles, yet it is not as definitive. Optical mi-

croscopy is particularly useful for characterizing particles that are
not spherical. This method may also serve as a base for the calibra-
tion of faster and more routine methods that may be developed.

Apparatus—Use a microscope that is stable and protected from
vibration. The microscope magnification (product of the objective
magnification, ocular magnification, and additional magnifying
components) must be sufficient to allow adequate characterization
of the smallest particles to be classified in the test specimen. The
greatest numerical aperture of the objective should be sought for
each magnification range. Polarized light may be used in conjunc-
tion with suitable analyzers and retardation plates. Color filters of
relatively narrow spectral transmission should be used with achro-
matic objectives and are preferable with apochromats and are re-
quired for appropriate color rendition in photomicrography.
Condensers corrected for at least spherical aberration should be
used in the microscope substage and with the lamp. The numerical
aperture of the substage condenser should match that of the objec-
tive under the conditions of use; this is affected by the actual ap-
erture of the condenser diaphragm and the presence of immersion
oils.

Adjustment—The precise alignment of all elements of the op-
tical system and proper focusing are essential. The focusing of the
elements should be done in accordance with the recommendations
of the microscope manufacturer. Critical axial alignment is recom-
mended.

Illumination—A requirement for good illumination is a uni-
form and adjustable intensity of light over the entire field of view;
Kohler illumination is preferred. With colored particles, choose the
color of the filters used so as to control the contrast and detail of the
image.

Visual Characterization—The magnification and numerical
aperture should be sufficiently high to allow adequate resolution
of the edges of the images of the particles to be characterized. De-
termine the actual magnification using a calibrated stage microme-
ter to calibrate an ocular micrometer. Errors can be minimized if the
magnification is sufficient that the image of the particle is at least
10 ocular divisions. Each objective must be calibrated separately.
To calibrate the ocular scale, the stage micrometer scale and the
ocular scale should be aligned. In this way, a precise determination
of the distance between ocular stage divisions can be made. Several
different magnifications may be necessary to characterize materials
having a wide particle size distribution.

Photographic Characterization—If particle size is to be deter-
mined by photographic methods, take care to ensure that the object
is sharply focused at the plane of the photographic emulsion. De-
termine the actual magnification by photographing a calibrated
stage micrometer, using photographic film of sufficient speed, re-
solving power, and contrast. Exposure and processing should be
identical for photographs of both the test specimen and the deter-
mination of magnification. The apparent size of a photographic im-
age is influenced by the exposure, development, and printing
processes as well as by the resolving power of the microscope.

Preparation of the Mount—The mounting medium will vary
according to the physical properties of the test specimen. Suffi-
cient, but not excessive, contrast between the specimen and the
mounting medium is required to ensure adequate detail of the spec-
imen edge. The particles should rest in one plane and be adequately
dispersed to distinguish individual particles of interest. Further-
more, the particles must be representative of the distribution of siz-
es in the material and must not be altered during preparation of the
mount. Care should be taken to ensure that this important require-
ment is met. Selection of the mounting medium must include a
consideration of the analyte solubility.

Crystallinity Characterization—The crystallinity of a material
may be characterized to determine compliance with the crystallin-
ity requirement where stated in the individual monograph of a drug
substance. Unless otherwise specified in the individual mono-
graph, mount a few particles of the specimen in mineral oil on a
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clean glass slide. Examine the mixture using a polarizing micro-
scope: the particles show birefringence (interference colors) and
extinction positions when the microscope stage is revolved.

Limit Test of Particle Size by Microscopy—Unless otherwise
specified in the individual monograph, use the following method.
Weigh a suitable quantity of the powder to be examined (for exam-
ple, 10 to 100 mg), and suspend it in 10 mL of a suitable medium in
which the powder does not dissolve, adding, if necessary, a wetting
agent. A homogeneous suspension of particles can be achieved by
matching the density of the medium and the particles, and by pro-
viding adequate agitation. Introduce a portion of the homogeneous
suspension into a suitable counting cell, and scan under a micro-
scope an area corresponding to not less than 10 mg of the powder to
be examined. Count all the particles having a maximum dimension
greater than the prescribed size limit. The size limit and the permit-
ted number of particles exceeding the limit are stated in the mono-
graph.

Number of Particles to Characterize—The number of parti-
cles characterized must be sufficient to ensure an acceptable level
of uncertainty in the measured parameter. Successively higher
magnification may be necessary to ensure proper dispersion of
the specimen. An estimate of the number of particles, n, to be mea-
sured that will provide an acceptable level of uncertainty in the
mean particle diameter can be obtained from the statistical theory
of normal populations. For a sufficiently large population (n4 30),
the uncertainty in the estimate for the mean particle diameter, d, is
given in the formula:

in which zc corresponds to the desired confidence coefficient and s
is the standard deviation of the test specimen. For n4 30, zc is
about 1.96 at the 95% confidence level. Other confidence coeffi-
cients can be obtained from reference books on statistics, and, if
necessary, small population statistics can be similarly applied.
From this equation, it can be seen that the uncertainty in the mea-
sured diameter decreases as the number of particles increases. As
an example, to obtain an uncertainty of +5 mm in a specimen that
has a standard deviation of 20 mm would require that 61 particles
be accurately measured.
An estimate of the uncertainty in the standard deviation of a

specimen can be obtained in a similar fashion. The standard devi-
ation of the population, s, is estimated to lie in the interval:

where s is the standard deviation of the specimen, and wa
2 and wb

2

are the confidence coefficients obtained from the w2 distribution.
wa

2 and wb
2 can be obtained from standard statistics references or

approximated by the following expressions at the 95% confidence
level where wa

2 and wb
2 represent the 97.5 and 2.5 percentile values,

respectively:

In general, a larger sample must be acquired to obtain a good
estimate of the standard deviation or distribution of the population.
For the example population described above, if the mean particle
diameter was 50mm, only 61 particles would have to be measured
to obtain an uncertainty of 10% in the diameter (e.g., d = 50+ 5
mm), but about 200 particles would have to be measured to obtain a
similar confidence of +10% in the standard deviation (e.g.,
18.35 s5 22.3).

For a material that conforms more closely to a log normal dis-
tribution, the logarithm of the individual particle diameters can be
computed, and the mean and the standard deviation of the log par-
ticle diameter directly substituted in the above equations. The anti-
logs correspond to the geometric mean and geometric standard de-
viation, respectively.

Particle Size Characterization—The measurement of particle
size varies in complexity depending on the shape of the particle.
For spherical particles, size is defined by the diameter. For irregular
particles, a variety of definitions of particle size exist. In general,
for irregularly shaped particles, characterization of particle size
must also include information on the type of diameter measured
as well as information on particle shape. Several commonly used
measurements of particle size are defined below (see Figure 1):
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Fig. 1. Commonly used measurements of particle size.

Feret’s Diameter—The distance between imaginary parallel
lines tangent to a randomly oriented particle and perpendicular to
the ocular scale.

Martin’s Diameter—The diameter of the particle at the point that
divides a randomly oriented particle into two equal projected areas.

Projected area Diameter—The diameter of a circle that has the
same projected area as the particle.

Length—The longest dimension from edge to edge of a particle
oriented parallel to the ocular scale.

Width—The longest dimension of the particle measured at right
angles to the length.

Particle Shape Characterization—For irregularly shaped par-
ticles, characterization of particle size must also include informa-
tion on particle shape. The following defines some commonly used
descriptors of particle shape (see Figure 2):

Fig. 2. Commonly used descriptions of particle shape.

Acicular—Slender, needle-like particle of similar width and
thickness.

Columnar—Long, thin particle with a width and thickness that
are greater than those of an acicular particle.

Flake—Thin, flat particle of similar length and width.

Plate—Flat particles of similar length and width but with greater
thickness than flakes.

Lath—Long, thin, and blade-like particle.

Equant—Particles of similar length, width, and thickness; both
cubical and spherical particles are included.

General Observations—A particle is generally considered to
be the smallest discrete unit. A particle may be a liquid or semisolid
droplet; a single crystal or polycrystalline; amorphous or an ag-
glomerate. Particles may be associated. This degree of association
may be described by the following terms:

Lamellar—Stacked plates.

Aggregate—Mass of adhered particles.
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Agglomerate—Fused or cemented particles.

Conglomerate—Mixture of two or more types of particles.

Spherulite—Radial cluster.

Drusy—Particle covered with tiny particles.
Particle condition may be described by the following terms:

Edges—Angular, rounded, smooth, sharp, fractured.

Optical—Color (using proper color balancing filters), transpar-
ent, translucent, opaque.

Defects—Occlusions, inclusions.
Surface characteristics may be described as:

Cracked—Partial split, break, or fissure.

Smooth—Free of irregularities, roughness, or projections.

Porous—Having openings or passageways.

Rough—Bumpy, uneven, not smooth.

Pitted—Small indentations.

&h776i OPTICAL MICROSCOPY

Optical microscopy for particle characterization can gen-

erally be applied to particles 1 mm and greater. The lower

limit is imposed by the resolving power of the microscope.

The upper limit is less definite and is determined by the in-

creased difficulty associated with the characterization of lar-

ger particles. Various alternative techniques are available for

particle characterization outside the applicable range of op-

tical microscopy. Optical microscopy is particularly useful

for characterizing particles that are not spherical. This meth-

od may also serve as a base for the calibration of faster and

more routine methods that may be developed.

Apparatus—Use a microscope that is stable and pro-

tected from vibration. The microscope magnification (pro-

duct of the objective magnification, ocular magnification,

and additional magnifying components) must be sufficient

to allow adequate characterization of the smallest particles

to be classified in the test specimen. The greatest numerical

aperture of the objective should be sought for each magni-

fication range. Polarizing filters may be used in conjunction

with suitable analyzers and retardation plates. Color filters

of relatively narrow spectral transmission should be used

with achromatic objectives, are preferable with apochro-

mats, and are required for appropriate color rendition in

photomicrography. Condensers corrected at least for spher-

ical aberration should be used in the microscope substage

and with the lamp. The numerical aperture of the substage

condenser should match that of the objective under the con-

ditions of use and is affected by the actual aperture of the

condenser diaphragm and by the presence of immersion

oils.

Adjustment—The precise alignment of all elements of

the optical system and proper focusing are essential. The fo-

cusing of the elements should be done in accordance with

the recommendations of the microscope manufacturer. Crit-

ical axial alignment is recommended.

Illumination—A requirement for good illumination is a

uniform and adjustable intensity of light over the entire field

of view; Kohler illumination is preferred. With colored par-

ticles, choose the color of the filters used so as to control the

contrast and detail of the image.

Visual Characterization—The magnification and nu-

merical aperture should be sufficiently high to allow ade-

quate resolution of the images of the particles to be

characterized. Determine the actual magnification using a

calibrated stage micrometer to calibrate an ocular microme-

ter. Errors can be minimized if the magnification is sufficient

that the image of the particle is at least 10 ocular divisions.

Each objective must be calibrated separately. To calibrate

the ocular scale, the stage micrometer scale and the ocular

scale should be aligned. In this way, a precise determination

of the distance between ocular stage divisions can be made.

Several different magnifications may be necessary to char-

acterize materials having a wide particle size distribution.

Photographic Characterization—If particle size is to be

determined by photographic methods, take care to ensure

that the object is sharply focused at the plane of the photo-

graphic emulsion. Determine the actual magnification by

photographing a calibrated stage micrometer, using photo-
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graphic film of sufficient speed, resolving power, and con-

trast. Exposure and processing should be identical for pho-

tographs of both the test specimen and the determination of

magnification. The apparent size of a photographic image is

influenced by the exposure, development, and printing pro-

cesses as well as by the resolving power of the microscope.

Preparation of the Mount—The mounting medium will

vary according to the physical properties of the test speci-

men. Sufficient but not excessive contrast between the spec-

imen and the mounting medium is required to ensure

adequate detail of the specimen edge. The particles should

rest in one plane and be adequately dispersed to distinguish

individual particles of interest. Furthermore, the particles

must be representative of the distribution of sizes in the ma-

terial and must not be altered during preparation of the

mount. Care should be taken to ensure that this important

requirement is met. Selection of the mounting medium must

include a consideration of the analyte solubility.

Crystallinity Characterization—The crystallinity of a

material may be characterized to determine compliance with

the crystallinity requirement where stated in the individual

monograph of a drug substance. Unless otherwise specified

in the individual monograph, mount a few particles of the

specimen in mineral oil on a clean glass slide. Examine

the mixture using a polarizing microscope: the particles

show birefringence (interference colors) and extinction po-

sitions when the microscope stage is revolved.

Limit Test of Particle Size by Microscopy—Weigh a

suitable quantity of the powder to be examined (for exam-

ple, 10 to 100 mg), and suspend it in 10 mL of a suitable

medium in which the powder does not dissolve, adding, if

necessary, a wetting agent. A homogeneous suspension of

particles can be maintained by suspending the particles in

a medium of similar or matching density and by providing

adequate agitation. Introduce a portion of the homogeneous

suspension into a suitable counting cell, and scan under a

microscope an area corresponding to not less than 10 mg

of the powder to be examined. Count all the particles having

a maximum dimension greater than the prescribed size limit.

The size limit and the permitted number of particles exceed-

ing the limit are defined for each substance.

Particle Size Characterization—The measurement of

particle size varies in complexity depending on the shape

of the particle, and the number of particles characterized

must be sufficient to ensure an acceptable level of uncertain-

ty in the measured parameters. Additional information on

particle size measurement, sample size, and data analysis

is available, for example, in ISO 9276. For spherical parti-

cles, size is defined by the diameter. For irregular particles, a

variety of definitions of particle size exist. In general, for

irregularly shaped particles, characterization of particle size

must also include information on the type of diameter mea-

sured as well as information on particle shape. Several com-

monly used measurements of particle size are defined below

(see Figure 1):
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Fig. 1. Commonly used measurements of particle size.

Feret’s Diameter—The distance between imaginary paral-

lel lines tangent to a randomly oriented particle and perpen-

dicular to the ocular scale.

Martin’s Diameter—The diameter of the particle at the

point that divides a randomly oriented particle into two

equal projected areas.

Projected area Diameter—The diameter of a circle that

has the same projected area as the particle.

Length—The longest dimension from edge to edge of a

particle oriented parallel to the ocular scale.

Width—The longest dimension of the particle measured at

right angles to the length.

Particle Shape Characterization—For irregularly

shaped particles, characterization of particle size must also

include information on particle shape. The homogeneity of

the powder should be checked using appropriate magnifica-

tion. The following defines some commonly used descrip-

tors of particle shape (see Figure 2):
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Fig. 2. Commonly used descriptions of particle shape.

Acicular—Slender, needle-like particle of similar width

and thickness.

Columnar—Long, thin particle with a width and thickness

that are greater than those of an acicular particle.

Flake—Thin, flat particle of similar length and width.

Plate—Flat particles of similar length and width but with

greater thickness than flakes.

Lath—Long, thin, and blade-like particle.

Equant—Particles of similar length, width, and thickness;

both cubical and spherical particles are included.

General Observations—A particle is generally consid-

ered to be the smallest discrete unit. A particle may be a

liquid or semisolid droplet; a single crystal or polycrystal-

line; amorphous or an agglomerate. Particles may be asso-

ciated. This degree of association may be described by the

following terms:

Lamellar—Stacked plates.

Aggregate—Mass of adhered particles.

Agglomerate—Fused or cemented particles.

Conglomerate—Mixture of two or more types of parti-

cles.

Spherulite—Radial cluster.

Drusy—Particle covered with tiny particles.

Particle condition may be described by the following

terms:

Edges—Angular, rounded, smooth, sharp, fractured.

Optical—Color (using proper color-balancing filters),

transparent, translucent, opaque.

Defects—Occlusions, inclusions.

Surface characteristics may be described as:

Cracked—Partial split, break, or fissure.

Smooth—Free of irregularities, roughness, or projections.

Porous—Having openings or passageways.

Rough—Bumpy, uneven, not smooth.

Pitted—Small indentations.&2S (USP28)
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BRIEFING

h786i Particle Size Distribution Estimation by Analytical
Sieving, USP 27 page 2335 and page 1581 of PF 28(5) [Sept.–
Oct. 2002]. The United States Pharmacopeia is the coordinating
pharmacopeia for the international harmonization of compendial
standards for this chapter. The revisions presented in this proposal
represents the ADOPTION STAGE 6 draft and have been accept-
ed by the members of the Pharmacopeial Discussion Group. Major
changes from the current USP General Chapter include the omis-
sion of the section on the Wet Sieving Method, because it is not
adequate or practical for pharmaceutical powders. Other minor
changes and editorial changes are included.

(ETM: J. Lane) RTS—41729-2

Change to read:

h786i PARTICLE SIZE
DISTRIBUTION ESTIMATION BY

ANALYTICAL SIEVING

Sieving is one of the oldest methods of classifying powders by
particle size distribution. Sieving is most suitable where the major-
ity of the particles are larger than about 75 mm, although it can be
used for some powders having smaller particle sizes where the
method can be validated. In pharmaceutical terms, sieving is usual-
ly the method of choice for classification of the coarser grades of
single powders. It is a particularly attractive method in that pow-
ders are classified only on the basis of particle size, and in most
cases the analysis can be carried out in the dry state.
Among the limitations of the sieving method are the need for an

appreciable amount of sample (normally at least 25 g) and difficul-
ty in sieving oily or other cohesive powders that tend to clog the

sieve openings. The method is essentially a two-dimensional esti-
mate of size because passage through the sieve aperture is frequent-
ly more dependent on maximum width and thickness than on
length.

This method is intended for estimation of the total particle size
distribution of a single material. It is not intended for determination
of the proportion of particles passing or retained on one or two
sieves.

Estimate the particle size distribution as described underMethod
I, unless otherwise specified in the individual monograph. Method
I is the dry sieving method. Where difficulty is experienced in
reaching the endpoint (i.e., material does not readily pass through
the sieves) or when it is necessary to use the finer end of the sieving
range (below 75 mm),Method II, which is a wet sieving technique,
may be used; however, in the latter case serious consideration
should be given to the use of an alternative particle-sizing method.

Principles of Analytical Sieving—Analytical test sieves are
constructed from a woven-wire mesh, which is of simple weave
that is assumed to give nearly square apertures and is sealed into
the base of an open cylindrical container. The basic analytical
method involves stacking the sieves on top of one another in as-
cending degrees of coarseness, and then placing the test powder
on the top sieve.

The nest of sieves is subjected to a standardized period of agita-
tion, and then the weight of material retained on each sieve is ac-
curately determined. The test gives the weight percentage of
powder in each sieve size range.

This sieving process for estimating the particle size distribution
of a single pharmaceutical powder is generally intended for use
where at least 80% of the particles are larger than 75 mm. The size
parameter involved in determining particle size distribution by an-
alytical sieving is the length of the side of the minimum square ap-
erture through which the particle will pass.

TEST SIEVES

Test sieves suitable for pharmacopeial tests conform to the most
current edition of International Organization for Standardization
Specification ISO 3310-1: Test sieves—Technical requirements
and Testing1 (see Table 1). Unless otherwise specified in the mono-
graph, use those ISO sieves listed as principal sizes in Table 1.

1 ISO 3310-1 : 2000(E) analytical sieve specifications are identical to those
of the appropriate nominal aperture in ASTM E11-01 US Standard Sieve
Series.

Pharmacopeial Forum
2216 HARMONIZATION Vol. 30(6) [Nov.–Dec. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

H
ar
m
on

iz
at
io
n



Table 1. Sizes of Standard Sieve Series in Range of Interest2

ISO Nominal Aperture

US Sieve
No.

Recommended
USP Sieves

European
Sieve No.

Japan
Sieve No.

Principal sizes Supplementary sizes
R 20/3 R 20 R 40/3

11.20 mm 11.20 mm 11.20 mm 11200
10.00 mm

9.50 mm
9.00 mm

8.00 mm 8.00 mm 8.00 mm
7.10 mm

6.70 mm
6.30 mm

5.60 mm 5.60 mm 5.60 mm 5600 3.5
5.00 mm

4.75 mm 4
4.50 mm

4.00 mm 4.00 mm 4.00 mm 5 4000 4000 4.7
3.55 mm

3.35 mm 6 5.5
3.15 mm

2.80 mm 2.80 mm 2.80 mm 7 2800 2800 6.5
2.50 mm

2.36 mm 8 7.5
2.24 mm

2.00 mm 2.00 mm 2.00 mm 10 2000 2000 8.6
1.80 mm

1.70 mm 12 10
1.60 mm

1.40 mm 1.40 mm 1.40 mm 14 1400 1400 12
1.25 mm

1.18 mm 16 14
1.12 mm

1.00 mm 1.00 mm 1.00 mm 18 1000 1000 16
900 mm

850 mm 20 18
800 mm

710 mm 710 mm 710 mm 25 710 710 22
630 mm

600 mm 30 26
560 mm

500 mm 500 mm 500 mm 35 500 500 30
450 mm

425 mm 40 36
400 mm

355 mm 355 mm 355 mm 45 355 355 42
315 mm

300 mm 50 50
280 mm

250 mm 250 mm 250 mm 60 250 250 60
224 mm

212 mm 70 70
200 mm

180 mm 180 mm 180 mm 80 180 180 83
160 mm

150 mm 100 100
140 mm

125 mm 125 mm 125 mm 120 125 125 119
112 mm

106 mm 140 140
100 mm

90 mm 90 mm 90 mm 170 90 90 166
80 mm

75 mm 200 200
71 mm

63 mm 63 mm 63 mm 230 63 63 235
56 mm

53 mm 270 282
50 mm
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Table 1. Sizes of Standard Sieve Series in Range of Interest2 (Continued)

ISO Nominal Aperture

US Sieve
No.

Recommended
USP Sieves

European
Sieve No.

Japan
Sieve No.

Principal sizes Supplementary sizes
R 20/3 R 20 R 40/3

45 mm 45 mm 45 mm 325 45 45 330
40 mm

38 mm 38 391

2 The specifications for standard sieves in Europe, Japan, and the US are all identical to ISO 3310-1 : 2000(E). The lists of European and Japanese standard
sieves are included for informational purposes.

Sieves are selected to cover the entire range of particle sizes pre-
sent in the test specimen. This nest of sieves is completed by a
well-fitting collecting pan at its base and lid at its top. Use microm-
eters or millimeters in denoting test sieve openings. [NOTE—Mesh
numbers are provided in the table for conversion purposes only.]
Test sieves are made from stainless steel or, less preferably, from
brass or other suitable nonreactive wire.
Calibration and recalibration of test sieves is in accordance with

the most current edition of ISO 3310-1. Sieves should be carefully
examined for gross distortions and fractures, especially at their
screen frame joints, before use. Sieves may be calibrated optically
to estimate the average opening size, and opening variability, of the
sieve mesh. Alternatively, for the evaluation of the effective open-
ing of test sieves in the size range of 212 to 850 mm, Standard Glass
Spheres are available from the National Institute of Standards and
Technology as Standard Reference Material 1018. Unless other-
wise specified in the individual monograph, perform the sieve anal-
ysis at controlled room temperature and a relative humidity
between 20% and 70%.

Cleaning Test Sieves—Ideally, test sieves should be cleaned us-
ing only an air jet or a liquid stream. If some apertures remain
blocked by test particles, careful gentle brushing may be used as
a last resort. Washing sieves in hot water is not recommended since
the sieves can distort and rupture during heating and cooling. If it is
necessary to use water, it should be used at ambient temperature
and the sieve dried by first using a volatile water-miscible solvent
to remove the water and then a low-pressure air jet to remove the
solvent. This procedure should be carried out in a fume hood or
cabinet that conforms to local regulations.

Test Specimen—If the test specimen weight is not given in the
monograph for a particular material, use a test specimen having a
weight between 25 and 100 g, depending on the bulk density of the
material, and test sieves having a 200-mm diameter. Determine the
most appropriate weight for a given material by test sieving ac-
curately weighed specimens of different weights, such as 25, 50,
and 100 g, for the same time period on a mechanical shaker.
[NOTE—If the test results are similar for the 25-g and 50-g speci-
mens, but the 100-g specimen shows a lower percentage through
the finest sieve, the 100-g specimen size is too large.] Where only a
specimen of 10 to 25 g is available, smaller diameter test sieves
conforming to the same ISO mesh specifications may be substitut-
ed, but the endpoint must be redetermined.
If the test material is prone to picking up or losing significant

amounts of water with varying humidity, the test must be carried
out in an appropriately controlled environment. Similarly, if the
test material is known to develop an electrostatic charge, careful
observation must be made to ensure that such charging is not in-
fluencing the analysis. If both of the above effects cannot be elim-
inated, an alternative particle-sizing technique must be selected.

Agitation Methods—Use a mechanical device that imparts ei-
ther a rotating-tap (200 to 300 horizontal revolutions and 140 to
300 taps per minute) or vibratory (1 to 2 mm amplitude) motion
to the sieves as the reference method of agitating test sieves, unless
otherwise stated in the individual monograph. Methods utilizing
entrainment of the particles in an air stream may also be used.
The results must indicate the type of sieving method used.

Endpoint Determination—The test sieving analysis is com-
plete when the weight on any of the test sieves does not change
by more than 5% (10% in the case of 76-mm sieves) of the previ-
ous weight on that sieve. If less than 5% of the total specimen
weight is present on a given sieve, the endpoint for that sieve is
increased to a weight change of not more than 20% of the previous
weight on that sieve.

If more than 50% of the total specimen weight is found on any
one sieve, the test should be repeated, but with the addition to the
sieve nest of the next coarsest sieve to that carrying the excessive
weight, i.e., addition of the ISO series sieve omitted from the USP
series in Table 1. For example, if more than 50% of the total spec-
imen weight is found on the 180-mm sieve, the ISO 212-mm sieve
should be placed between the 180-mm and 250-mm sieves in the
sieve nest.

SIEVING METHODS

Method I (Dry Sieving Method)—Tare each test sieve to the
nearest 0.1 g. Place an accurately weighed quantity of test speci-
men on the top (coarsest) sieve, and replace the lid. Agitate the nest
of sieves for 5 minutes. Then carefully remove each from the nest
without loss of material. Reweigh each sieve, and determine the
weight of material on each sieve. Determine the weight of material
in the collecting pan in a similar manner. Reassemble the nest of
sieves, and agitate for 5 minutes. Remove and weigh each sieve as
previously described. Repeat these steps until the endpoint criteria
are met (see Endpoint Determination under Test Sieves). Upon
completion of the analysis, reconcile the weights of material. Total
losses must not exceed 5% of the weight of the original test spec-
imen.

Repeat the analysis with a fresh specimen, but using a single
sieving time equal to that of the combined times used above. Con-
firm that this sieving time conforms to the requirements for end-
point determination. When this endpoint has been validated for a
specific material, then a single fixed time of sieving may be used
for future analyses, providing the particle size distribution does not
change significantly.

If there is evidence that the particles retained on any sieve are
aggregates rather than single particles, the use of dry sieving is un-
likely to give good reproducibility, and Method II should be con-
sidered as one preferred technique.

Method II (Wet Sieving Method)—Modify the lid and collect-
ing pan of the sieve nest to permit addition of a liquid onto the sur-
face of the top sieve and collection of the liquid from the pan. Dry a
sufficient quantity of the test material to constant weight at a tem-
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perature that will not have a detrimental effect on the material, e.g.,
if it is a solvate. Select a liquid in which the test specimen is insol-
uble, and modify the sieving method as indicated below. Thor-
oughly disperse the dried test material in the liquid by gentle
agitation, and pour this dispersion onto the top sieve. Rinse the dis-
persion equipment with fresh liquid, and add the rinsings to the top
sieve. Feed the sieving liquid through a suitable pumping mecha-
nism to the nozzle(s) in the lid, and collect the sieving liquid from
the pan in a suitable container. Continue the wet sieving process
until the emerging liquid appears free of particles.
Remove each sieve from the sieve nest, and dry each sieve to

constant weight at the same temperature as that used above. Deter-
mine the weight of dried material on each sieve.

Air Jet and Sonic Sifter Sieving—Different types of commer-
cial equipment that use a moving air current are available for siev-
ing. A system that uses a single sieve at a time is referred to as air
jet sieving. It uses the same general sieving methodology as that
described under Method I, but with a standardized air jet replacing
the normal agitation mechanism. It requires sequential analyses on
individual sieves to provide a particle size distribution. This tech-
nique is more suitable where only oversize or undersize fractions
are needed.
In the sonic sifting method, a nest of sieves is used, and the test

specimen is carried in a vertically oscillating column of air that lifts
the specimen and then carries it back against the mesh openings at
a given number of pulses per minute. The air jet sieving and sonic
sieving methods may be useful when the standard dry and wet siev-
ing techniques are incapable of giving a meaningful analysis.
These methods are highly dependent upon proper dispersion of

the powder in the air current. This requirement may be hard to a-
chieve if the method is used at the lower end of the sieving range
(i.e., below 75 mm), when the particles tend to be more cohesive,
and especially if there is any tendency for the material to develop
an electrostatic charge. In the latter case an antistatic agent, such as
silicon dioxide or aluminum oxide, may be added at the 0.5% (w/
w) level to minimize this effect. For the above reasons endpoint
determination is particularly critical, and it is very important to
confirm that the oversize material is in fact single particles and is
not composed of aggregates.

INTERPRETATION

The raw data must include the weight of test specimen, the total
sieving time, and the precise sieving methodology, in addition to
the weights on the individual sieves and in the pan. It may be con-
venient to convert the raw data into a cumulative weight distribu-
tion, and if it is desired to express the distribution in terms of a
cumulative weight undersize, the range of sieves used should in-
clude a sieve through which all the material passes. If there is evi-
dence on any of the test sieves that the material remaining on it is
composed of aggregates formed during the sieving process, the a-
nalysis is invalid.

&h786i PARTICLE SIZE
DISTRIBUTION ESTIMATION BY

ANALYTICAL SIEVING

Sieving is one of the oldest methods of classifying pow-

ders and granules by particle size distribution. When using a

woven sieve cloth, the sieving will essentially sort the par-

ticles by their intermediate size dimension (i.e., breadth or

width). Mechanical sieving is most suitable where the ma-

jority of the particles are larger than about 75 mm. For small-

er particles, the light weight provides insufficient force

during sieving to overcome the surface forces of cohesion

and adhesion that cause the particles to stick to each other

and to the sieve, and thus cause particles that would be ex-

pected to pass through the sieve to be retained. For such ma-

terials other means of agitation such as air-jet sieving or

sonic sifting may be more appropriate. Nevertheless, siev-

ing can sometimes be used for some powders or granules

having median particle sizes smaller than 75 mm where

the method can be validated. In pharmaceutical terms, siev-

ing is usually the method of choice for classification of the

coarser grades of single powders or granules. It is a partic-

ularly attractive method in that powders and granules are

classified only on the basis of particle size, and in most cases

the analysis can be carried out in the dry state.

Among the limitations of the sieving method are the need

for an appreciable amount of sample (normally at least 25 g,

depending on the density of the powder or granule, and the

diameter of test sieves) and difficulty in sieving oily or other

cohesive powders or granules that tend to clog the sieve

openings. The method is essentially a two-dimensional esti-

mate of size because passage through the sieve aperture is

frequently more dependent on maximum width and thick-

ness than on length.
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This method is intended for estimation of the total particle

size distribution of a single material. It is not intended for

determination of the proportion of particles passing or re-

tained on one or two sieves.

Estimate the particle size distribution as described under

Dry Sieving Method, unless otherwise specified in the indi-

vidual monograph. Where difficulty is experienced in reach-

ing the endpoint (i.e., material does not readily pass through

the sieves) or when it is necessary to use the finer end of the

sieving range (below 75 mm), serious consideration should

be given to the use of an alternative particle-sizing method.

Sieving should be carried out under conditions that do not

cause the test sample to gain or lose moisture. The relative

humidity of the environment in which the sieving is carried

out should be controlled to prevent moisture uptake or loss

by the sample. In the absence of evidence to the contrary,

analytical test sieving is normally carried at ambient humid-

ity. Any special conditions that apply to a particular material

should be detailed in the individual monograph.

Principles of Analytical Sieving—Analytical test sieves

are constructed from a woven-wire mesh, which is of simple

weave that is assumed to give nearly square apertures and is

sealed into the base of an open cylindrical container. The

basic analytical method involves stacking the sieves on

top of one another in ascending degrees of coarseness,

and then placing the test powder on the top sieve.

The nest of sieves is subjected to a standardized period of

agitation, and then the weight of material retained on each

sieve is accurately determined. The test gives the weight

percentage of powder in each sieve size range.

This sieving process for estimating the particle size distri-

bution of a single pharmaceutical powder is generally in-

tended for use where at least 80% of the particles are

larger than 75 mm. The size parameter involved in determin-

ing particle size distribution by analytical sieving is the

length of the side of the minimum square aperture through

which the particle will pass.

TEST SIEVES

Test sieves suitable for pharmacopeial tests conform to

the most current edition of International Organization for

Standardization Specification ISO 3310-1: Test Sieves—

Technical Requirements and Testing (see Table 1). Unless

otherwise specified in the monograph, use those ISO sieves

listed as principal sizes in Table 1. Unless otherwise speci-

fied in the monograph, use those ISO sieves listed in Table 1

as recommended in the particular region.

Table 1. Sizes of Standard Sieve Series in Range of Interest

ISO Nominal Aperture

US Sieve

No.

Recommended

USP Sieves

(mesh)

European

Sieve No.

Japan

Sieve No.

Principal Sizes Supplementary Sizes

R 20/3 R 20 R 40/3

11.20 mm 11.20 mm 11.20 mm 11200

10.00 mm

9.50 mm

9.00 mm

8.00 mm 8.00 mm 8.00 mm
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Table 1. Sizes of Standard Sieve Series in Range of Interest (Continued)

ISO Nominal Aperture

US Sieve

No.

Recommended

USP Sieves

(mesh)

European

Sieve No.

Japan

Sieve No.

Principal Sizes Supplementary Sizes

R 20/3 R 20 R 40/3

7.10 mm

6.70 mm

6.30 mm

5.60 mm 5.60 mm 5.60 mm 5600 3.5

5.00 mm

4.75 mm 4

4.50 mm

4.00 mm 4.00 mm 4.00 mm 5 4000 4000 4.7

3.55 mm

3.35 mm 6 5.5

3.15 mm

2.80 mm 2.80 mm 2.80 mm 7 2800 2800 6.5

2.50 mm

2.36 mm 8 7.5

2.24 mm

2.00 mm 2.00 mm 2.00 mm 10 2000 2000 8.6

1.80 mm

1.70 mm 12 10

1.60 mm

1.40 mm 1.40 mm 1.40 mm 14 1400 1400 12

1.25 mm

1.18 mm 16 14

1.12 mm

1.00 mm 1.00 mm 1.00 mm 18 1000 1000 16

900 mm

850 mm 20 18

800 mm

710 mm 710 mm 710 mm 25 710 710 22

630 mm

600 mm 30 26
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Table 1. Sizes of Standard Sieve Series in Range of Interest (Continued)

ISO Nominal Aperture

US Sieve

No.

Recommended

USP Sieves

(mesh)

European

Sieve No.

Japan

Sieve No.

Principal Sizes Supplementary Sizes

R 20/3 R 20 R 40/3

560 mm

500 mm 500 mm 500 mm 35 500 500 30

450 mm

425 mm 40 36

400 mm

355 mm 355 mm 355 mm 45 355 355 42

315 mm

300 mm 50 50

280 mm

250 mm 250 mm 250 mm 60 250 250 60

224 mm

212 mm 70 70

200 mm

180 mm 180 mm 180 mm 80 180 180 83

160 mm

150 mm 100 100

140 mm

125 mm 125 mm 125 mm 120 125 125 119

112 mm

106 mm 140 140

100 mm

90 mm 90 mm 90 mm 170 90 90 166

80 mm

75 mm 200 200

71 mm

63 mm 63 mm 63 mm 230 63 63 235

56 mm

53 mm 270 282

50 mm

45 mm 45 mm 45 mm 325 45 45 330
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Table 1. Sizes of Standard Sieve Series in Range of Interest (Continued)

ISO Nominal Aperture

US Sieve

No.

Recommended

USP Sieves

(mesh)

European

Sieve No.

Japan

Sieve No.

Principal Sizes Supplementary Sizes

R 20/3 R 20 R 40/3

40 mm

38 mm 38 391

Sieves are selected to cover the entire range of particle

sizes present in the test specimen. A nest of sieves having

a
p
2 progression of the area of the sieve openings is recom-

mended. The nest of sieves is assembled with the coarsest

screen at the top and the finest at the bottom. Use microm-

eters or millimeters in denoting test sieve openings. [NOTE—

Mesh numbers are provided in the table for conversion pur-

poses only.] Test sieves are made from stainless steel or, less

preferably, from brass or other suitable nonreactive wire.

Calibration and recalibration of test sieves is in accor-

dance with the most current edition of ISO 3310-1. Sieves

should be carefully examined for gross distortions and frac-

tures, especially at their screen frame joints, before use.

Sieves may be calibrated optically to estimate the average

opening size, and opening variability, of the sieve mesh. Al-

ternatively, for the evaluation of the effective opening of test

sieves in the size range of 212 to 850 mm, Standard Glass

Spheres are available. Unless otherwise specified in the in-

dividual monograph, perform the sieve analysis at con-

trolled room temperature and at ambient relative humidity.

Cleaning Test Sieves—Ideally, test sieves should be

cleaned using only an air jet or a liquid stream. If some ap-

ertures remain blocked by test particles, careful gentle

brushing may be used as a last resort.

Test Specimen—If the test specimen weight is not given

in the monograph for a particular material, use a test speci-

men having a weight between 25 and 100 g, depending on

the bulk density of the material, and test sieves having a

200-mm diameter. For 76-mm sieves, the amount of mate-

rial that can be accomodated is approximately 1/7th that

which can be accommodated on a 200-mm sieve. Determine

the most appropriate weight for a given material by test siev-

ing accurately weighed specimens of different weights, such

as 25, 50, and 100 g, for the same time period on a mechan-

ical shaker. [NOTE—If the test results are similar for the 25-g

and 50-g specimens, but the 100-g specimen shows a lower

percentage through the finest sieve, the 100-g specimen size

is too large.] Where only a specimen of 10 to 25 g is avail-

able, smaller diameter test sieves conforming to the same

mesh specifications may be substituted, but the endpoint

must be re-determined. The use of test samples having a

smaller mass (e.g. down to 5 g) may be needed. For mate-

rials with low apparent particle density, or for materials

mainly comprising particles with a highly iso-diametrical

shape, specimen weights below 5 g for a 200-mm screen

may be necessary to avoid excessive blocking of the sieve.

During validation of a particular sieve analysis method, it is

expected that the problem of sieve blocking will have been

addressed.
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If the test material is prone to picking up or losing signif-

icant amounts of water with varying humidity, the test must

be carried out in an appropriately controlled environment.

Similarly, if the test material is known to develop an electro-

static charge, careful observation must be made to ensure

that such charging is not influencing the analysis. An anti-

static agent, such as colloidal silicon dioxide and/or alumi-

num oxide, may be added at a 0.5 percent (m/m) level to

minimize this effect. If both of the above effects cannot be

eliminated, an alternative particle-sizing technique must be

selected.

Agitation Methods—Several different sieve and powder

agitation devices are commercially available, all of which

may be used to perform sieve analyses. However, the differ-

ent methods of agitation may give different results for sieve

analyses and endpoint determinations because of the differ-

ent types and magnitude of the forces acting on the individ-

ual particles under test. Methods using mechanical agitation

or electromagnetic agitation, and that can induce either a

vertical oscillation or a horizontal circular motion, or tap-

ping or a combination of both tapping and horizontal circu-

lar motion are available. Entrainment of the particles in an

air stream may also be used. The results must indicate which

agitation method was used and the agitation parameters used

(if they can be varied), since changes in the agitation condi-

tions will give different results for the sieve analysis and

endpoint determinations, and may be sufficiently different

to give a failing result under some circumstances.

Endpoint Determination—The test sieving analysis is

complete when the weight on any of the test sieves does

not change by more than 5% or 0.1 g (10% in the case of

76-mm sieves) of the previous weight on that sieve. If less

than 5% of the total specimen weight is present on a given

sieve, the endpoint for that sieve is increased to a weight

change of not more than 20% of the previous weight on that

sieve.

If more than 50% of the total specimen weight is found on

any one sieve, unless this is indicated in the monograph, the

test should be repeated, but with the addition to the sieve

nest of a more coarse sieve intermediate between that carry-

ing the excessive weight and the next coarsest sieve in the

original nest, i.e., addition of the ISO series sieve omitted

from the nest of sieves.

SIEVING METHODS

Mechanical Agitation

Dry Sieving Method—Tare each test sieve to the nearest

0.1 g. Place an accurately weighed quantity of test specimen

on the top (coarsest) sieve, and replace the lid. Agitate the

nest of sieves for 5 minutes. Then carefully remove each

from the nest without loss of material. Reweigh each sieve,

and determine the weight of material on each sieve. Deter-

mine the weight of material in the collecting pan in a similar

manner. Reassemble the nest of sieves, and agitate for 5

minutes. Remove and weigh each sieve as previously de-

scribed. Repeat these steps until the endpoint criteria are

met (see Endpoint Determination under Test Sieves). Upon

completion of the analysis, reconcile the weights of materi-

al. Total losses must not exceed 5% of the weight of the

original test specimen.

Repeat the analysis with a fresh specimen, but using a sin-

gle sieving time equal to that of the combined times used

above. Confirm that this sieving time conforms to the re-

quirements for endpoint determination. When this endpoint

has been validated for a specific material, then a single fixed
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time of sieving may be used for future analyses, providing

the particle size distribution falls within normal variation.

If there is evidence that the particles retained on any sieve

are aggregates rather than single particles, the use of me-

chanical dry sieving is unlikely to give good reproducibility,

a different particle size analysis method should be used.

Air Entrainment Methods

Air Jet and Sonic Sifter Sieving—Different types of com-

mercial equipment that use a moving air current are availa-

ble for sieving. A system that uses a single sieve at a time is

referred to as air jet sieving. It uses the same general sieving

methodology as that described under the Dry Sieving Meth-

od, but with a standardized air jet replacing the normal agi-

tation mechanism. It requires sequential analyses on

individual sieves starting with the finest sieve to obtain a

particle size distribution. Air jet sieving often includes the

use of finer test sieves than used in ordinary dry sieving.

This technique is more suitable where only oversize or un-

dersize fractions are needed.

In the sonic sifting method, a nest of sieves is used, and

the test specimen is carried in a vertically oscillating column

of air that lifts the specimen and then carries it back against

the mesh openings at a given number of pulses per minute. It

may be necessary to lower the sample amount to 5 g, when

sonic sifting is employed.

The air jet sieving and sonic sieving methods may be use-

ful for powders or granules when mechanical sieving tech-

niques are incapable of giving a meaningful analysis.

These methods are highly dependent upon proper disper-

sion of the powder in the air current. This requirement may

be hard to achieve if the method is used at the lower end of

the sieving range (i.e., below 75 mm), when the particles

tend to be more cohesive, and especially if there is any tend-

ency for the material to develop an electrostatic charge. For

the above reasons endpoint determination is particularly

critical, and it is very important to confirm that the oversize

material comprises single particles and is not composed of

aggregates.

INTERPRETATION

The raw data must include the weight of test specimen,

the total sieving time, and the precise sieving methodology

and the set values for any variable parameters, in addition to

the weights retained on the individual sieves and in the pan.

It may be convenient to convert the raw data into a cumula-

tive weight distribution, and if it is desired to express the

distribution in terms of a cumulative weight undersize, the

range of sieves used should include a sieve through which

all the material passes. If there is evidence on any of the test

sieves that the material remaining on it is composed of ag-

gregates formed during the sieving process, the analysis is

invalid.&2S (USP28)

Pharmacopeial Forum
Vol. 30(6) [Nov.–Dec. 2004] HARMONIZATION 2225

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

H
arm

onization



GENERAL CHAPTERS

General Information

BRIEFING

h1174i Powder Flow, page 618 of PF 28(2) [Mar.–Apr. 2002].
The United States Pharmacopeia is the coordinating pharmacopeia
for the international harmonization of compendial standards for
this chapter. The revisions presented in this proposal represent
the ADOPTION STAGE 6 draft and have been accepted by the
members of the Pharmacopeial Discussion Group. Several modifi-
cations of the Stage 4 text are made. The text is modified to allow
for use of density values to calculate the Compressibility Index and
Hausner Ratio,where these may be available or more conveniently
measured. ASTM standards are replaced with ISO standards to
promote global harmonization. The Conclusions section is omit-
ted. Other minor changes and editorial changes are included.

(ETM: J. Lane) RTS—41729-1

Add the following:

&h1174i POWDER FLOW

The widespread use of powders in the pharmaceutical in-

dustry has generated a variety of methods for characterizing

powder flow. Not surprisingly, scores of references appear

in the pharmaceutical literature, attempting to correlate the

various measures of powder flow to manufacturing proper-

ties. The development of such a variety of test methods was

inevitable; powder behavior is multifaceted and thus com-

plicates the effort to characterize powder flow. The purpose

of this chapter is to review the methods for characterizing

powder flow that have appeared most frequently in the

phar-maceutical literature. In addition, while it is clear that

no single and simple test method can adequately character-

ize the flow properties of pharmaceutical powders, this

chapter proposes the standardization of test methods that

may be valuable during pharmaceutical development.

Four commonly reported methods for testing powder flow

are (1) angle of repose, (2) compressibility index or Hausner

ratio, (3) flow rate through an orifice, and (4) shear cell. In

addition, numerous variations of each of these basic meth-

ods are available. Given the number of test methods and var-

iations, standardizing the test methodology, where possible,

would be advantageous.

With this goal in mind, the most frequently used methods

are discussed below. Important experimental considerations

are identified and recommendations are made regarding

standardization of the methods. In general, any method of

measuring powder flow should be practical, useful, repro-

ducible, sensitive, and yield meaningful results. It bears re-

peating that no one simple powder flow method will

adequately or completely characterize the wide range of

flow properties experienced in the pharmaceutical industry.

An appropriate strategy may well be the use of multiple

standardized test methods to characterize the various aspects

of powder flow as needed by the pharmaceutical scientist.

ANGLE OF REPOSE

The angle of repose has been used in several branches of

science to characterize the flow properties of solids. Angle

of repose is a characteristic related to interparticulate friction

or resistance to movement between particles. Angle of re-

pose test results are reported to be very dependent upon

the method used. Experimental difficulties arise as a result

of segregation of material and consolidation or aeration of

the powder as the cone is formed. Despite its difficulties,

the method continues to be used in the pharmaceutical in-

dustry, and a number of examples demonstrating its value

in predicting manufacturing problems appear in the litera-

ture.
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The angle of repose is the constant, three-dimensional an-

gle (relative to the horizontal base) assumed by a cone-like

pile of material formed by any of several different methods

(described briefly below).

Basic Methods for Angle of Repose

Avariety of angle of repose test methods are described in

the literature. The most common methods for determining

the static angle of repose can be classified on the basis of

the following two important experimental variables:

(1) The height of the ‘‘funnel’’ through which the powder

passes may be fixed relative to the base, or the height

may be varied as the pile forms.

(2) The base upon which the pile forms may be of fixed

diameter or the diameter of the powder cone may be al-

lowed to vary as the pile forms.

Variations in Angle of Repose Methods

In addition to the above methods, the following varia-

tions have been used to some extent in the pharmaceutical

literature:

� Drained angle of repose is determined by allowing an

excess quantity of material positioned above a fixed di-

ameter base to ‘‘drain’’ from the container. Formation

of a cone of powder on the fixed diameter base allows

determination of the drained angle of repose.

� Dynamic angle of repose is determined by filling a cyl-

inder (with a clear, flat cover on one end) and rotating it

at a specified speed. The dynamic angle of repose is the

angle (relative to the horizontal) formed by the flowing

powder. The internal angle of kinetic friction is defined

by the plane separating those particles sliding down the

top layer of the powder and those particles that are ro-

tating with the drum (with roughened surface).

Angle of Repose General Scale of Flowability

Although there is some variation in the qualitative de-

scription of powder flow using the angle of repose, much

of the pharmaceutical literature appears to be consistent with

the classification by Carr*, which is shown in Table 1. There

are examples in the literature of formulations with an angle

of repose in the range of 408 to 508 that were manufactured

satisfactorily. When the angle of repose exceeds 508, the

flow is rarely acceptable for manufacturing purposes.

Table 1. Flow Properties and Corresponding Angles of
Repose*

Flow Property Angle of Repose (degrees)

Excellent 25–30

Good 31–35

Fair—aid not needed 36–40

Passable—may hang up 41–45

Poor—must agitate, vibrate 46–55

Very poor 56–65

Very, very poor 466

Experimental Considerations for Angle of Repose

Angle of repose is not an intrinsic property of the pow-

der; i.e., it is very much dependent upon the method used to

form the cone of powder. The following important consid-

erations are raised in the existing literature:

� The peak of the cone of powder can be distorted by the

impact of powder from above. By carefully building the

powder cone, the distortion caused by impact can be

minimized.

� The nature of the base upon which the powder cone is

formed influences the angle of repose. It is recom-

mended that the powder cone be formed on a ‘‘common

* Carr, R.L. Evaluating Flow Properties of Solids. Chem.
Eng. 1965, 72, 163–168.
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base,’’ which can be achieved by forming the cone of

powder on a layer of powder. This can be done by using

a base of fixed diameter with a protruding outer edge to

retain a layer of powder upon which the cone is formed.

Recommended Procedure for Angle of Repose

Form the angle of repose on a fixed base with a retaining

lip to retain a layer of powder on the base. The base should

be free of vibration. Vary the height of the funnel to careful-

ly build up a symmetrical cone of powder. Care should be

taken to prevent vibration as the funnel is moved. The fun-

nel height should be maintained approximately 2–4 cm from

the top of the powder pile as it is being formed in order to

minimize the impact of falling powder on the tip of the cone.

If a symmetrical cone of powder cannot be successfully or

reproducibly prepared, this method is not appropriate. De-

termine the angle of repose by measuring the height of the

cone of powder and calculating the angle of repose, a, from

the following equation:

COMPRESSIBILITY INDEX ANDHAUSNER RATIO

In recent years the compressibility index and the closely

related Hausner ratio have become the simple, fast, and pop-

ular methods of predicting powder flow characteristics. The

compressibility index has been proposed as an indirect mea-

sure of bulk density, size and shape, surface area, moisture

content, and cohesiveness of materials because all of these

can influence the observed compressibility index. The com-

pressibility index and the Hausner ratio are determined by

measuring both the bulk volume and the tapped volume of

a powder.

Basic Methods for Compressibiity Index and Hausner

Ratio

Although there are some variations in the method of de-

termining the compressibility index and Hausner ratio, the

basic procedure is to measure (1) the unsettled apparent vol-

ume, VO, and (2) the final tapped volume, Vf, of the powder

after tapping the material until no further volume changes

occur. The compressibility index and the Hausner ratio are

calculated as follows:

Alternatively, the compressibility index and Hausner ratio

may be calculated using measured values for bulk density

(rbulk) and tapped density (rtapped) as follows:

In a variation of these methods, the rate of consolidation is

sometimes measured rather than, or in addition to, the

change in volume that occurs on tapping. For the compress-

ibility index and the Hausner ratio, the generally accepted

scale of flowability is given in Table 2*.
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Table 2. Scale of Flowability*

Compressibility

Index (%) Flow Character Hausner Ratio

�10 Excellent 1.00–1.11

11–15 Good 1.12–1.18

16–20 Fair 1.19–1.25

21–25 Passable 1.26–1.34

26–31 Poor 1.35–1.45

32–37 Very poor 1.46–1.59

438 Very, very poor 41.60

Experimental Considerations for the Compressibility

Index and Hausner Ratio

Compressibility index and Hausner ratio are not intrinsic

properties of the powder; i.e., they depend on the methodol-

ogy used. In the existing literature, there are discussions of

the following important considerations affecting the deter-

mination of (1) the unsettled apparent volume, Vo, (2) the

final tapped volume, Vf, (3) the bulk density, rbulk, and (4)

the tapped density, rtapped :

� The diameter of the cylinder used

� The number of times the powder is tapped to achieve

the tapped density

� The mass of material used in the test

� Rotation of the sample during tapping

Recommended Procedure for Compressibility Index and

Hausner Ratio

Use a 250-mL volumetric cylinder with a test sample

weight of 100 grams. Smaller weights and volumes may

be used, but variations in the method should be described

with the results. An average of three determinations is re-

commended.

FLOW THROUGH AN ORIFICE

The flow rate of a material depends upon many factors,

some of which are particle-related and some related to the

process. Monitoring the rate of flow of material through

an orifice has been proposed as a better measure of powder

flowability. Of particular significance is the utility of moni-

toring flow continuously because pulsating flow patterns

have been observed even for free flowing materials. Chang-

es in flow rate as the container empties can also be observed.

Empirical equations relating flow rate to the diameter of the

opening, particle size, and particle density have been deter-

mined. However, determining the flow rate through an ori-

fice is useful only with free-flowing materials.

The flow rate through an orifice is generally measured as

the mass per time flowing from any of a number of types of

containers (cylinders, funnels, hoppers). Measurement of

the flow rate can be in discrete increments or continuous.

Basic Methods for Flow Through an Orifice

There are a variety of methods described in the literature.

The most common method for determining the flow rate

through an orifice can be classified on the basis of three im-

portant experimental variables:

(1) The type of container used to contain the powder. Com-

mon containers are cylinders, funnels, and hoppers

from production equipment.

(2) The size and shape of the orifice used. The orifice diam-

eter and shape are critical factors in determining pow-

der flow rate.

(3) The method of measuring powder flow rate. Flow rate

can be measured continuously using an electronic bal-

ance with some sort of recording device (strip chart re-

corder, computer). It can also be measured in discrete

samples (for example, the time it takes for 100 grams
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of powder to pass through the orifice to the nearest tenth

of a second or the amount of powder passing through

the orifice in 10 seconds to the nearest tenth of a gram).

Variations in Methods for Flow Through an Orifice

Either mass flow rate or volume flow rate can be deter-

mined. Mass flow rate is the easier of the methods, but it

biases the results in favor of high-density materials. Because

die fill is volumetric, determining volume flow rate may be

preferable. A vibrator is occasionally attached to facilitate

flow from the container; however, this appears to complicate

interpretation of the results. A moving orifice device has

been proposed to more closely simulate rotary press condi-

tions. The minimum diameter orifice through which powder

flows can also be identified.

General Scale of Flowability for Flow Through an

Orifice

No general scale is available because flow rate is critical-

ly dependent on the method used to measure it. Comparison

between published results is difficult.

Experimental Considerations for Flow Through an

Orifice

Flow rate through an orifice is not an intrinsic property of

the powder. It very much depends on the methodology used.

Several important considerations affecting these methods

are discussed in the existing literature:

� The diameter and shape of the orifice

� The type of container material (metal, glass, plastic)

� The diameter and height of the powder bed.

Recommended Procedure for Flow Through an Orifice

Flow rate through an orifice can be used only for mate-

rials that have some capacity to flow. It is not useful for co-

hesive materials. Provided that the height of the powder bed

(the ‘‘head’’ of the powder) is much greater than the diam-

eter of the orifice, the flow rate is virtually independent of

the powder head. Use a cylinder as the container because the

cylinder material should have little effect on flow. This con-

figuration results in flow rate being determined by the move-

ment of powder over powder rather than powder along the

wall of the container. Powder flow rate often increases when

the height of the powder column is less than two times the

diameter of the column. The orifice should be circular and

the cylinder should be free of vibration. General guidelines

for dimensions of the cylinder are as follows:

� Diameter of opening4 6 times the diameter of the par-

ticles

� Diameter of the cylinder4 2 times the diameter of the

opening

Use of a hopper as the container may be appropriate and

representative of flow in a production situation. It is not ad-

visable to use a funnel, particularly one with a stem, because

flow rate will be determined by the size and length of the

stem as well as the friction between the stem and the pow-

der. A truncated cone may be appropriate, but flow will be

influenced by the powder-wall friction coefficient, making

selection of an appropriate construction material an impor-

tant consideration.

For the opening in the cylinder, use a flat-faced bottom

plate with the option to vary orifice diameter to provide

maximum flexibility and to better ensure a powder-over-

powder flow pattern. Rate measurement can be either dis-

crete or continuous. Continuous measurement using an elec-

tronic balance can more effectively detect momentary flow

rate variations.
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SHEAR CELL METHODS

In an effort to put powder flow studies and hopper design

on a more fundamental basis, a variety of powder shear test-

ers and methods that permit more thorough and precisely

defined assessment of powder flow properties have been de-

veloped. Shear cell methodology has been used extensively

in the study of pharmaceutical materials. From these meth-

ods, a wide variety of parameters can be obtained, including

the yield loci representing the shear stress-shear strain rela-

tionship, the angle of internal friction, the unconfined yield

strength, the tensile strength, and a variety of derived param-

eters such as the flow factor and other flowability indices.

Because of the ability to more precisely control experimen-

tal parameters, flow properties can also be determined as a

function of consolidation load, time, and other environmen-

tal conditions. The methods have been successfully used to

determine critical hopper and bin parameters.

Basic Methods for Shear Cell

One type of shear cell is the cylindrical shear cell that is

split horizontally, forming a shear plane between the lower

stationary base and the upper moveable portion of the shear

cell ring. After powder bed consolidation in the shear cell

(using a well-defined procedure), the force necessary to

shear the powder bed by moving the upper ring is deter-

mined. Annular shear cell designs offer some advantages

over the cylindrical shear cell design, including the need

for less material. A disadvantage, however, is that because

of its design, the powder bed is not sheared as uniformly;

i.e., material on the outside of the annulus is sheared more

than material in the inner region. A third type of shear cell

(plate-type) consists of a thin sandwich of powder between a

lower stationary rough surface and an upper rough surface

that is moveable.

All of the shear cell methods have their advantages and

disadvantages, but a detailed review is beyond the scope of

this chapter. As with the other methods for characterizing

power flow, many variations are described in the literature.

A significant advantage of shear cell methodology in gener-

al is a greater degree of experimental control. The methodol-

ogy is rather time-consuming and requires significant

amounts of material and a well-trained operator.

Recommendations for Shear Cell

The many existing shear cell configurations and test

methods provide a wealth of data and can be used very ef-

fectively to characterize powder flow. They are also helpful

in the design of equipment such as hoppers and bins. Be-

cause of the diversity of available equipment and experi-

mental procedures, no specific recommendations regarding

methodology are presented in this chapter. It is recom-

mended that the results of powder flow characterization us-

ing shear cell methodology include a complete description

of equipment and methodology used.&2S (USP28)
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Briefings Each Preview is preceded by a Briefing in the following format:

BRIEFING
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specifications and retention times for compounds of interest.) Finally, the Committee designation (see How

To Use PF), the name of the scientific staff liaison who handled this item, and the USP tracking correspon-

dence number, as shown in the example below:
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GENERAL CHAPTERS

General Tests and Assays

Physical Tests and
Determinations

BRIEFING

h729i Globule Size Distribution in Lipid Injectable Emul-
sions. This proposed new general chapter is being previewed here
to address the complex methods for analyzing globule size distri-
bution (see the Stimuli article, Examination of Selection of Light-
Scattering and Light-Obscuration Acceptance Criteria for Lipid
Injectable Emulsions, in this issue of PF). Importantly, the mean
droplet size must be submicron in size, while the population of
large-diameter fat globules, expressed as the percentage of fat
greater than 5 micrometers (i.e., PFAT5), must be kept at a mini-
mum to avoid obstruction of the microvasculature, particularly the
capillaries of the lungs. Therefore, these two regions of the globule
size distribution (mean droplet size and large-diameter tail) must be
controlled within specified limits.
It is proposed that two methods be employed for testing.Method

I via classical (‘‘Mie’’) or dynamic light scattering will be designa-
ted for the mean diameter of the lipid droplets, and the range of the
various droplet diameters distributed around the mean diameter,
expressed as the standard deviation. Method II (light obscuration)
will be designated for determining the amounts of fat globules
comprising the large-diameter tail of the globule size distribution.
The publication of revised monographs for Lipid Injectable

Emulsion and Egg Phospholipids (see page 401 of PF 29(2)
[Mar.–Apr. 2003]) are forthcoming following the Expert Commit-
tee meeting in October 2004.

(PPI: J. Kelly) RTS—41733-1

Add the following:

h729i GLOBULE SIZE
DISTRIBUTION IN LIPID
INJECTABLE EMULSIONS

INTRODUCTION

Lipid injectable emulsions used in total parenteral nutri-

tion (TPN) therapy are sterile oil-in-water emulsions of soy-

bean oil, used to provide an ample supply of essential fatty

acids, linoleic and linolenic, dispersed with the aid of an

emulsifying agent inWater for Injection. Alternatively, soy-

bean oil can be mixed with other suitable oils (neutral trigly-

cerides), such as safflower oil, medium-chain triglycerides

(MCT) derived from coconut or palm kernal oils, olive

oil, or a marine oil, such as menhaden oil. The size of the

lipid droplets is critical: because of mechanical filtration,

larger-size fat globules (45 mm) can be trapped in the lungs.

The essential size characteristics of a lipid injectable emul-

sion for intravenous use includes the mean diameter of the

lipid droplets and the range of the various droplet diameters

distributed around the mean diameter, expressed as the stan-

dard deviation. In particular, the amounts of fat globules

comprising the large-diameter tail of the globule size distri-

bution are especially important with respect to infusion safe-

ty. These two regions of the globule size distribution (mean

droplet size and large-diameter tail) must be controlled with-

in specified limits.

The two methods described below are used for determina-

tion of the mean lipid droplet diameter and the distribution

of large-diameter globule sizes in Lipid Injectable Emulsion.

These methods must be employed for testing, following the

requirements specified in the limits summarized in Lipid In-

jectable Emulsion (to come). Method I and Method II must
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be validated. The methods described below to assess the

quality of lipid injectable emulsions are to be performed

in two stages.

METHOD I—LIGHT-SCATTERING METHOD

For the determination of the mean droplet size of lipid

injectable emulsions, either of two common light-scattering

techniques may be employed: (1) dynamic light scattering

(DLS), also known as photon correlation spectroscopy

(PCS), or (2) classical light scattering, based on Mie scatter-

ing theory. The DLS, or PCS, technique is based on analyz-

ing the rapid temporal fluctuations in the scattered light

intensity that occur due to the random Brownian motion,

or diffusion, of any particles, including lipid droplets, sus-

pended in liquid. The intensity is measured at a given angle

(usually 908) by a suitable detector (e.g., photomultiplier

tube), able to measure the rapidly fluctuating scattered light

intensity produced by the suspended, diffusing droplets.

These scattered intensity data are typically used to calculate

the intensity autocorrelation function, which is a simple de-

caying exponential function in time for droplets of uniform

size. A distribution of droplet sizes expresses itself by expo-

nential functions of different decay times. The autocorrela-

tion function generated by the scattered intensity data

obtained from a given emulsion can be ‘‘inverted’’ by means

of an appropriate deconvolution algorithm, in order to ob-

tain the approximate distribution of intensity-weighted dif-

fusion coefficients. From the latter, the distribution of small-

diameter droplets is calculated, using the Stokes-Einstein

equation and the rules of classical (Mie) light scattering.

By contrast, classical light scattering based on Mie theory

analyzes the spatial, rather than temporal, variation of the

scattered light intensity, by measuring the latter as a function

of the scattering angle, typically over a large range of detect-

ed angles. The temporal fluctuations in the scattering inten-

sity due to Brownian motion are averaged out in time for

each angular measurement. This angular variation occurs

as a consequence of the mutual interference of individual

scattered waves arriving at the detector with different phases

from different points within a given lipid droplet, as well as

from different particles. The extent of the angular variation

is significant whenever the droplet diameter is not small

compared with the wavelength of the laser light (typically

635 nm). Droplets of a given size and refractive index yield

a unique curve of scattering intensity vs. angle. A distribu-

tion of droplet sizes gives rise to a final angular dependence

that represents the superposition, or summation, of individ-

ual (different) intensity vs. angle curves. The measured an-

gular dependence of the scattering intensity obtained from a

given emulsion sample can be inverted by means of an ap-

propriate deconvolution algorithm and Mie scattering theo-

ry, in order to obtain the approximate droplet size

distribution.

Thus, light scattering, using either dynamic light scatter-

ing (i.e., temporal fluctuations due to droplet diffusion) or

classical light scattering/Mie theory (i.e., average intensity

vs. angle), can provide acceptable results for both the mean

diameter and standard deviation of the droplet size distribu-

tion. For purposes of illustrating the method used inMethod

I, a dynamic light-scattering technique is described. For

guidance regarding instruments employing classical Mie-

theory light scattering, see Light Diffraction Measurement

of Particle Size h429i.

Apparatus—A suitable DLS/PCS instrument with or

without the capability of automatic sample dilution is con-

trolled by validated software and is used to perform the mea-

surement with the scattering angle typically set at 908. The

intensity-weighted results (mean diameter and standard de-
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viation) are reported, provided it is clearly stated which val-

ues are given and that the necessary parameter values re-

quired for all requisite calculations are also given.

Water—Pass distilled water through a filter having a 0.2-

mm porosity, and degas by sonication, or use Sterile Water

for Injection stored in a glass container.

Standard Preparation—To a pre-established volume of

Water add an appropriate amount of concentrated suspen-

sion, containing NIST-traceable polystyrene latex standard

particles or other suitable nanospheres. Gently mix the flu-

ids to achieve a homogeneous suspension. The diluted sus-

pension will be slightly turbid in appearance. If the DLS/

PCS instrument is equipped with an automatic dilution sys-

tem, the starting concentrated sample can be analyzed by in-

jection directly into the instrument via a syringe, with

further dilution occurring automatically to optimize the

droplet concentration for analysis. Alternatively, the sample

would require greater manual dilution with Water (typically

by at least a factor of 10 over the first dilution), and then this

sample is instilled into a ‘‘drop-in’’ cuvette. The optimum

dilution scheme that achieves the proper scattering intensity

for the cuvette-based analysis will be determined by the in-

strument specifications. Thus, the concentration of latex in

the final sample must be optimized for the DLS/PCS instru-

ment used. This should be performed separately for three

different size standards of approximately 100, 250, and

400 nm (triplicate analyses per size), and the corresponding

results of intensity-weighted mean diameter and standard

deviation should coincide with the expected values within

acceptable errors.

Test Preparation—To a pre-established volume ofWater

add an appropriate volume of sample from the lipid inject-

able emulsion. Gently mix the fluids to achieve a homoge-

neous suspension. The diluted suspension will be slightly

turbid in appearance. Gently mix the fluids. If the DLS/

PCS instrument is equipped with an automatic dilution sys-

tem, the starting concentrated sample can be analyzed by in-

jection directly into the instrument via a syringe. Further

dilution of the sample then occurs automatically to optimize

the droplet concentration for analysis, ensuring that it is not

so high as to cause artifacts due to multiple scattering or in-

terdroplet interactions. Alternatively, the sample would re-

quire greater manual dilution with water (typically by at

least a factor of 10 over the first dilution), and then this sam-

ple is instilled into a ‘‘drop-in’’ cuvette. The optimum dilu-

tion scheme that achieves the proper scattering intensity for

the cuvette-based analysis will be determined by the instru-

ment specifications. Thus, the concentration of lipid inject-

able emulsion in the final sample must be optimized for the

DLS/PCS instrument used.

System Suitability—Using the Standard Preparation,

measure the intensity-weighted mean particle diameter and

the corresponding standard deviation. The system is suitable

once the sample temperature has reached equilibration and

the results have stabilized and triplicate mean droplet diam-

eter measurements are obtained within 15% of each other.

The coefficient of variation (CV) should not exceed 20%

of the NIST-traceable mean droplet diameter. A larger CV

value indicates that the latex microspheres are not suitable

as a standard because they either inherently lack uniformity

or have become agglomerated to an unacceptable extent. In

this case, another standard latex suspension must be selected

and tested.

Procedure and Interpretation—If the DLS/PCS instru-

ment is equipped with an automatic dilution system, use a

disposable syringe to load the Standard Preparation or Test

Preparation. If no automatic dilution system is used, trans-

fer the appropriately diluted preparation to a cuvette and

place the cuvette in the spectrometer. Allow the sample to

equilibrate to a preset controlled temperature close to ambi-
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ent (between 208 and 258 as per the USP definition found in

the General Notices under Preservation, Packaging, Stor-

age, and Labeling). Set the instrument scattering angle to

908, and carry out the measurements. As long as the chi-

squared (w2) goodness-of-fit parameter remains acceptably

low (per instrument specifications), the results for the Test

Preparation are acceptable. Excessive values of chi-squared

parameter suggest that the droplet distribution is not normal

and may indicate an unstable emulsion. The following in-

tensity-weighted, mean droplet diameter (MDD) limits for

lipid injectable emulsions of various concentrations must

be met:

Concentration of Dispersed Phase (% w/v)

10 20 30

MDD (nm) 5300 5400 5500

METHOD II—LIGHT OBSCURATION OR

EXTINCTION METHOD

For determination of the extent of the large-diameter

droplet tail (45 mm) of lipid injectable emulsions a light

obscuration (LO) or light extinction (LE) method that em-

ploys a single-particle (globule) optical sizing (SPOS) tech-

nique is used. During application of the LE/SPOS

technique, passage of a droplet through a thin optical sens-

ing zone, results in blockage of a portion of the incident

light beam, causing a momentary decrease in the light inten-

sity reaching the ‘‘extinction’’ detector. The magnitude of

this decrease in the signal is ideally proportional to the

cross-sectional area of the droplet (assumed smaller than

the sensing zone thickness), i.e., to the square of the droplet

diameter. As long as the fat globule concentration is below

the ‘‘coincidence limit’’ of the sensor (determined by the

flow cell and optical design), only one globule at most will

pass through the sensing zone at any given time, allowing it

to be counted and accurately sized (with less than 1% coin-

cidence events). Both the coincidence limit and the optimal

flow rate must be known for the LE/SPOS sensor used. Fur-

thermore, it is prudent to perform the large-diameter mea-

surements at a reduced emulsion concentration, such that

the measurable droplet concentration (i.e.,41.8 mm) is only

approximately 1/3 of the nominal coincidence limit for the

sensor utilized. The resulting single pulse heights are con-

verted to droplet diameters using a standard calibration

curve previously constructed from NIST-traceable mono-

sized polystyrene microspheres of known diameters. For ad-

ditional guidance in the use of the light obscuration

methodology, see the general chapter Particulate Matter

in Injections h788i.

Apparatus—A suitable light obscuration instrument with

or without the capability of automatic sample dilution and

controlled by a personal computer (PC) is used for the mea-

surement. The number- and volume-weighted particle size

distribution data are reported, provided it is clearly stated

which values are given and that the necessary parameter val-

ues required for all necessary calculations are also given.

Water—Pass distilled water through a filter having a 0.2-

mm porosity, and degas by sonication, or use Sterile Water

for Injection stored in a glass container.

Standard Preparation—To a pre-established volume of

Water add an appropriate amount of concentrated suspen-

sion, containing NIST-traceable polystyrene latex standard

particles or other suitable microspheres. Gently mix the flu-

ids to achieve a homogeneous suspension. If the light ob-

scuration instrument is equipped with an automatic

dilution system, the starting concentrated sample can be

analyzed by injection directly into the instrument via a sy-

ringe or Teflon1 sample line. Further dilution of the sample

then occurs automatically to optimize the particle concentra-

tion for analysis. Alternatively, the sample would require
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greater manual dilution with water (typically by at least a

factor of 10 over the first dilution). The resulting diluted

sample is then instilled in an appropriate, clean container,

such as a sterile Type I glass container prior to being passed

through the sensor. In either case the final particle concen-

tration is caused to lie below the coincidence limit of the

sensor. The sizing and counting accuracy of the light ob-

scuration instrument should be obtained using three differ-

ent size standards of approximately 5 mm, 10 mm, and 25 mm

(triplicate analyses per size). The corresponding results for

the mean diameter should coincide with the expected val-

ues, within a 10% acceptable error. In addition, the number

of particle counts obtained per unit volume of diluted sam-

ple suspension should also agree, within a 10% acceptable

error, of the concentration values certified in the documen-

tation provided with each NIST-traceable size standard.

Test Preparation—To a pre-established volume ofWater

add an appropriate volume of sample from the lipid inject-

able emulsion. Gently mix the fluids to achieve a homoge-

neous suspension. The diluted emulsion will be slightly

turbid in appearance. If the light obscuration instrument is

equipped with an automatic dilution system, the starting

concentrated sample can be analyzed by injection directly

into the instrument via a syringe or non-reactive* Teflon1

sample line. Further dilution then occurs automatically to

optimize the droplet/globule concentration for analysis. Al-

ternatively, the sample would require greater manual dilu-

tion with water (typically by at least a factor of 10 over

the first dilution). The resulting diluted sample is then in-

stilled in an appropriate, clean container such as a sterile

Type I glass container. In either case the final droplet/glob-

ule concentration is caused to lie below the coincidence lim-

it of the sensor.

System Suitability—Using the Standard Preparation,

measure the number-weighted particle diameter and the cor-

responding standard deviation. The system is suitable once

the sample has equilibrated and the results have stabilized

and triplicate mean number-weighted particle diameter mea-

surements are obtained within 10% of each other. The mea-

sured coefficient of variation (CV) for the number-weighted

particle size distribution should not deviate by more than

25% from the CV value stipulated for the NIST-traceable

standard. The latter value is usually very small, assuming

nearly uniform-size standard particles. Therefore, in prac-

tice the measured CV value is usually considerably larger

than this ideal value, being dictated instead by the resolution

of the LE/SPOS sensor. The resolution of the sensor should

be sufficiently good that the measured CV value not exceed

15% of the mean diameter of the NIST-traceable standard. A

larger CV value indicates that the latex microspheres are not

suitable as a standard because they either inherently lack

uniformity or have become agglomerated to an unaccept-

able extent. In this case, another standard latex suspension

must be selected and tested.

Procedure and Interpretation—If the light obscuration

instrument is equipped with an automatic dilution system,

use a disposable syringe or Teflon1 sample line to load

the Standard Preparation or Test Preparation. If no automa-

tic dilution system is used, transfer the sample to an appro-

priate large-volume, clean container such as a sterile Type I

glass vessel containing an appropriate volume of Water. Al-

low the sample and Water to mix thoroughly, to achieve a

homogeneous suspension. Set the instrument threshold of

detection at 1.8 mm, extended to an upper limit of 50 mm,

and employ measurement times of 120, 180, and 240 sec-

onds for each run of each replicate of the sample (n = 3

runs/sample). As long as the three measurements of the vol-

ume-weighted percentage of fat greater than 5 micrometers

* Polyvinyl chloride (PVC) with diethylhexylphthalate
(DEHP) has been shown to induce breakdown of lipid in-
jectable emulsions (Drug Product Problem Reporting Sys-
tem. USP File Access No. 11173, May 15, 1991).
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(PFAT5) for each sample fall within 10% of each other (ir-

respective of run time), the results for the Test Preparation

are acceptable. Values exceeding this reproducibility toler-

ance suggest that the sample is either unstable or the dilution

has not been optimized. The volume-weighted, large-diam-

eter fat globule limits of the dispersed phase, expressed as

the percentage of fat residing in globules larger than 5 mi-

crometers (PFAT5), for a given lipid injectable emulsion

must be less than 0.05%.
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Examination of Selection of Light-Scattering and Light-Obscuration
Acceptance Criteria for Lipid Injectable Emulsions

David F. Driscoll, Ph.D.*

ABSTRACT The optimum methods for determining the physicochemical stability of lipid injectable emulsions have been
extensively debated. USP first approached the subject as a Pharmacopeial Preview in 1991 under a proposed General
Chapter h728i Globule Size Distribution in Intravenous Emulsions. Since that time, there have been three In-Process
Revisions (1994, 1995, and 1998). The newly proposed Chapter h729i (see General Chapter h729i Globule Size
Distribution in Lipid Injectable Emulsions, which appears elsewhere in this Pharmacopeial Forum) includes two
methods of analysis for assessing the stability and subsequent safety of these complex dispersions. Method I, based on
either classical Mie or dynamic light scattering, will be designated for determining the mean diameter of the lipid
droplets and the approximate range of the various droplet diameters distributed around the mean diameter, expressed as
the standard deviation. Method II, based on light obscuration, will be designated for counting and sizing the over-sized
fat globules comprising the large-diameter tail in the upper portion of the droplet/globule size distribution. This article
will review the history and use of lipid injectable emulsions, the proposed methods of characterization, and the rationale
for their selection.

INTRODUCTION

Lipid injectable emulsions have been used to varying de-
grees in patients for approximately 80 years. In the United
States, largely through research conducted under the direc-
tion of Drs. Fredrick Stare and Robert Geyer at the Harvard
School of Public Health (HSPH) in the 1950s, a number of
clinical trials were undertaken using both phosphatide- and
nonphosphatide-containing lipid injectable emulsions (1).
Ultimately, a commercial product was introduced during
that time under the brand name of Lipomul I.V., which un-
derwent extensive clinical testing. It was a 15% w/v cotton-
seed oil–based emulsion stabilized by a mixture of natural
(soybean lecithin) and synthetic (Pluronic F-68) emulsify-
ing agents. Despite numerous attempts to make a safe
product and after several clinical trials, studies were stopped
in the early 1960s due to a high incidence of significant ad-
verse effects referred to as ‘‘fat overload syndrome.’’ This
syndrome was characterized by fever, diffuse abdominal
pain, liver damage, lipemic serum, fat accumulation in vital
organs, and blood dyscrasias. Around that time, Dr. Arvid
Wretlind, a guest researcher with Stare and Geyer in Boston
(2) returned to Stockholm, Sweden, where he and cowork-
ers developed a soybean oil–based lipid injectable emulsion
using egg lecithin as a surfactant. During this time, they also
realized that the dosing of lipid injectable emulsion, which
proved safe in dogs but not humans, was flawed because it
did not account for the differences in energy expenditure,
which for dogs is approximately three times as high as for
humans (3). Thus, the lipid doses first tested in dogs without

problems were similar to those eventually used in humans (3
g/kg/day of body weight) and likely explained the differ-
ences in toxicity. Once equivalent doses were given to dogs
(9 g/kg/day of body weight), the severe and sometimes fatal
adverse reactions seen in humans were reproduced in the an-
imal model. Hence, a ‘‘dog tolerance test’’ for lipid inject-
able emulsions could be used to screen acceptable vs.
unacceptable formulations of lipid injectable emulsions
and subsequently led to the development of the first safe for-
mulation under the trade name of Intralipid. The safety dif-
ferences seen between the emulsions tested then and even
up to the time of Dr. Wretlind’s publication reviewing the
development of lipid injectable emulsions (1981) resulted
in his observation: ‘‘. . .it is not correct to speak of fat emul-
sions in general terms. The name of the product and its exact
composition must always be stated.’’

Today, a number of lipid injectable emulsion dosage
forms exist, and they are much safer and commonly pre-
scribed as caloric supplements to patients who are tempora-
rily or even permanently incapable of assimilating nutrients
via the gastrointestinal tract. For example, in addition to
soybean oil, other sources of triglycerides are also used, in-
cluding, for example, safflower oil, olive oil, coconut oil,
palm kernel oil, and menhaden oil, and they are available
in concentrations of 10%, 20%, and 30% w/v formulations.
In nearly every case, however, soybean oil is included in
combination with one or more of these oils in order to pro-
vide sufficient amounts of the essential fatty acids linoleic
acid and linolenic acid. Intravenous nutrition is reserved
for a selected group of patients, and lipid injectable emul-
sion has been one of the key nutrients routinely provided
in the clinical setting for approximately the past 30 years.
The 20% w/v parenteral emulsion is most common, and
can be administered as a separate infusion in either its man-

* Correspondence should be addressed to: David F. Driscoll, Ph.D., Assis-
tant Professor of Medicine, Harvard Medical School and Nutrition/Infec-
tion Laboratory, Beth Israel Deaconess Medical Center, 185 Pilgrim
Road, Boston, MA 02215; e-mail ddriscol@bidmc.harvard.edu.
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ufacturer’s container (e.g., 200-mL sterile glass bottle for
adults) or via an alternative infusion device (e.g., a sterile
syringe for neonates). Lipid injectable emulsion can also
be administered as an ingredient or additive in a total par-
enteral nutrition (TPN) admixture containing crystalline
amino acids, dextrose, electrolytes, vitamins, and minerals.
These latter formulations are widely known as all-in-one or
total nutrient admixtures (TNA). When lipid injectable
emulsions are used to compound TNAs, differences in sta-
bility have been observed. However, in most circumstances
these differences are currently considered to be related to the
physicochemical properties of the oil (4) rather than due to
factors associated with the formulation of lipid injectable
emulsion dosage forms.

At present, the major toxicity issues associated with the
administration of lipid injectable emulsions can be classified
into four categories. First, the composition of the commer-
cial product may affect the tolerance and safety of the for-
mulation. Specifically, the concentration of the emulsifier, in
relation to the amounts of long-chain triglycerides, may be
excessive. Historically, 12 g/L of egg lecithin has been a
standard amount used whether the final concentration of
lipid is 10 or 20% w/v. Clearly, the phospholipids-to-trigly-
ceride ratio is much higher in the 10% formulation and, as
such, the excess phospholipids form high amounts of lipo-
some-like particles. In turn, these liposomal particles inter-
fere with lipid and lipoprotein metabolism, which has been
shown to cause delayed plasma clearance of triglycerides.
Consequently, 10% lipid injectable emulsions containing
12 g/L of egg lecithin are not recommended for use in sus-
ceptible patients, and this is particularly true in preterm in-
fants receiving parenteral nutrition (5).

Second, the pH of the formulation should be at optimal
levels that maintain stability. At present, the lipid injectable
emulsion monograph states a pH range of 6.0–9.0, which
reflects the established range historically used by manufac-
turers. In this range, the negative charge imparted by phos-
pholipids present in egg lecithin at the droplet surface is
optimized for establishing electrostatic repulsion between
droplets and therefore stability of the emulsion system.
Lipid injectable emulsions formulated at a pH range below
6.0 (e.g., 4.5–6.4), have shown evidence of emulsion desta-
bilization (i.e., coalescence) before their manufacturer-
assigned expiration dates (6) and have been found to be as-
sociated with cerebral fat embolism in animals (7).

Third, when lipid injectable emulsions are added to par-
enteral nutrition admixtures containing various amounts of
crystalline amino acids, dextrose, electrolytes, vitamins, and
minerals forming total nutrient admixtures (TNAs), some
extemporaneous formulations have become very unstable
(8). Although most TNAs are stable and the practice is
widely applied, certain formulation additives or conditions
(e.g., iron dextran, low-osmolality admixtures, etc.) can pro-
duce admixtures in which the growth of submicron droplets
into very-large-diameter fat globules is greatly accelerated.
When this occurs, evidence of fat embolization in the lungs
(9) and livers (10) of laboratory animals has been reported,
accompanied by evidence of oxidative stress in these or-

gans. So, clearly, large-diameter globule size limits must
be assigned to distinguish between stable and unstable lipid
injectable emulsions.

Finally, toxicities also have occurred as a result of exces-
sively high infusion rates, particularly with long-chain tri-
glycerides (LCT) that are rich in omega-6 fatty acids such
as soybean oil, which may adversely accentuate prostaglan-
din-induced changes in blood flow. This is especially signif-
icant in patients with Adult Respiratory Distress Syndrome
(ARDS) (11, 12). In general, such LCT infusion rates in hu-
mans should not exceed 0.11 g/kg/hour in order to avoid
clinical problems (13), which is an important consideration
when lipid injectable emulsions are given as an intermittent
infusion (i.e., during 12 hours or less).

PHYSICOHEMICAL CHARACTERISTICS OF
LIPID INJECTABLE EMULSIONS

Lipid injectable emulsions are colloidal dispersions. In
general, a colloidal dispersion of an otherwise inhomoge-
neous system, for example, oil-in-water used for intrave-
nous administration, has a population of droplet sizes
(upon successful homogenization) that is generally smaller
than one micrometer (mm) in diameter (d). Within this defi-
nition, such dispersions generally fall into one of two com-
mon emulsion classifications, namely (1) micro-emulsions
(mean d <0.1 mm), or (2) mini-emulsions (mean d <1.0
mm). Micro-emulsions are transparent, form spontaneously,
and are thermodynamically stable. In contrast, mini-emul-
sions are turbid, require energy to be formed, and are ther-
modynamically unstable. Lipid injectable emulsions are
sterile oil-in-water dispersions designed for intravenous ad-
ministration and have mean droplet diameters between 200
and 500 nm (0.2–0.5 mm). Consequently, they can be char-
acterized as mini-emulsions and have a limited shelf life of
between 18 and 24 months.

Lipid injectable emulsions are oil-in-water mixtures con-
sisting of internal (oil) and external (water) phases; they are
made miscible by an amphoteric surfactant. The oil phase
consists of various triacylglycerols or triglycerides contain-
ing fatty acids ranging in length from 8 to 22 carbons (C8 –
C22). These include medium-chain triglycerides (MCTs) de-
rived from coconut or palm kernel oils (C8 and C10) and var-
ious long-chain triglycerides (LCTs) also derived from plant
sources such as soybean, safflower, and/or olive oils (C16

and C18) or from marine sources such as menhaden oil
(C20 and C22). The emulsions may consist of a single oil,
such as soybean oil (most common), or a mixture of two
or more oils such as soybean + safflower oil, soybean + ol-
ive oil, soybean + MCT oil, soybean + MCT + fish oil, etc.
The surfactant or emulsifier for parenteral emulsions is egg
lecithin that contains a mixture of phospholipids. The sur-
factant confers emulsion stability by coating the finely
homogenized droplets with a tightly packed molecular film
containing various electrically charged phospholipids pre-
sent in egg lecithin, which include, for example, the glycer-
ophospholipids phosphatidyl choline and phosphatidyl
ethanolamine, as shown in Figure 1. Phospholipids are sim-
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ilar to triacylglycerols (R1 and R2) except in the third posi-
tion (R3), where the hydroxyl group is esterified to phospho-
ric acid, now phosphatidic acid, which, in turn, is esterified
to an alcohol such as choline or ethanolamine. At or near
physiologic pH, the polar phosphate head group is nega-
tively charged. Consequently, because each phospholipid-
coated droplet has a negatively charged surface, electrostatic
repulsion between droplets occurs, preventing their aggre-
gation by Van der Waals attractive forces and subsequent
coalescence. Hence, a ‘‘safe’’ distance is now maintained
between neighboring droplets by the presence of an inter-
droplet electrostatic potential energy barrier. Finally, the
aqueous phase made from sterile water for injection com-
prises up to 90% of the emulsion volume, incrementally
added during the manufacturing process to bring the formu-
lation to its final intended volume. The major specification
of the aqueous phase involves the maintenance of a sterile
and pyrogen-free supply throughout the manufacturing pro-
cess and subsequent shelf life of the product.

Fig. 1. General structure of glycerophospholipids.

Commercial lipid injectable emulsions are currently
available in the concentration range 10–30% w/v as oil-in-
water dispersions, but the 30% w/v formulation is reserved
for compounding-only (TNAs) purposes and is not intended
for direct intravenous administration. All formulations are
highly concentrated emulsions, considering their mean
droplet sizes. For example, assuming a 20% w/v emulsion
with a perfectly monodisperse population of droplets equal-
ing 300 nm (0.3 mm), there would be approximately 1.5 �
1013 droplets per mL. In reality, assuming a normal or Gaus-
sian distribution of droplets following homogenization, a
range of sizes exists from 0.01mm, or even smaller, to 20
mm or larger (Figure 2). Obviously, stable lipid injectable
emulsions must have infinitesimally small amounts of these
very large fat globules in the upper portion of the globule
size distribution population (i.e., large-diameter fat globules
>5 mm), because this region is most pertinent with respect to
stability and safety. These extreme outlier fat globules are
generally located 3 to 5 standard deviations above the mean
droplet diameter, but they nevertheless provide crucial in-
formation regarding the current quality and stability of the
dispersed system. This point assumes critical importance
with respect to the efficacy of the proposed methods for as-
sessing the stability and safety of lipid injectable emulsions.

Fig. 2. Normal probability curve and relevant droplet/globule populations for lipid injectable emulsions.
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STABILITY OF LIPID INJECTABLE EMULSIONS

For lipid injectable emulsions, the height of the potential
energy barrier guarding against lipid droplet coalescence is
optimized in the pH range of 6.0–9.0. At lower pH values,
the effectiveness of the barrier is compromised as the charge
is reduced, becoming less negative and ultimately reaching
zero at the isoelectric point of the charged phospholipids,
i.e., pH ~3.2 (14). As the pH falls, so too does the efficacy
of the energy barrier, thereby fostering aggregation and coa-
lescence of neighboring lipid droplets. The addition of other
cations (Na, K, Ca, Mg, Fe, etc.) and the elevation of tem-
perature are also consequential for the stability of lipid in-
jectable emulsions, but these factors are mainly of
significance when these formulations are used to compound
a TNA. Disruption of this energy barrier by physical means
(e.g., increasing temperature >30 8C) or chemical means
(e.g., decreasing pH <6.0) can promote aggregation of lipid
droplets, ultimately leading to their coalescence into very
large fat globules. During the normal shelf life of a lipid in-
jectable emulsion, the thermodynamically unstable disper-
sion will slowly begin to destabilize over time. The
purpose of the proposed chapter and related monographs
is to place acceptably safe limits on the allowable extent
of these chemical and physical changes that can result in
emulsion destabilization. The rate of destabilization is
usually very slow and therefore barely noticeable during
the shelf life of the normal product. Chemical changes re-
sulting in measurable droplet/globule size increases over
time include a decrease in pH in association with increased
hydrolytic degradation of triglycerides and phospholipids
(15) and the formation of free fatty acids and corresponding
hydrogen ions. Current chemical specifications in the pro-
posed lipid injectable emulsion monograph include a pH
range of 6.0–9.0 and a free fatty acid limit of 0.07 mEq
per gram of oil present.

Physical evidence of emulsion instability over time must
include measurable changes in the globule size distribution
(GSD) indicative of coalescence. Two key regions in the
distribution of oil droplet and/or globule sizes associated
with the GSD have been identified in proposed chapter
h729i, namely the mean droplet size and the concentration
of over-size globules comprising the large-diameter tail.
Current physical specifications for the mean droplet di-
ameter limits depend on the final concentration of the oil
phase of the emulsion (i.e., �0.3 mm for 10%; �0.4 mm
for 20%; �0.5 mm for 30%). Large-diameter tail limits, ex-
pressed as the volume-weighted percentage of fat residing in
globules larger than 5 micrometers (PFAT5), cannot exceed
0.05% of the total lipid present, irrespective of the final con-
centration of the emulsion. Importantly, measurable growth
of the large-diameter fat globules is a significant and early
warning of the onset of instability, whereas a measurable in-
crease in the mean droplet size is indicative of obvious (i.e.,
late) global destruction of the entire emulsion system. Thus,
the preselected 5-mm threshold (i.e., PFAT5 <0.05%) is an

important pharmaceutical limit representing a region of
the particle or globule size distribution that has uniquely sig-
nificant implications for stability and safety.

The 5-mm threshold also has physiological importance.
Intravenous infusion of a lipid injectable emulsion into the
systemic circulation exposes it to the microvasculature, such
as the capillary bed. This fact is potentially important be-
cause the diameter of the pulmonary capillaries is between
4 and 9 mm, which means that the 5-mm size threshold rep-
resents a dimension where occlusion by large fat globules
may produce an embolic syndrome. The adverse conse-
quences of occluding the microvasculature may have grave
effects, especially for critically ill patients with major organ
dysfunction (e.g., acute pulmonary failure requiring me-
chanical ventilation).

PHYSICAL ANALYSIS OF LIPID INJECTABLE
EMULSIONS

The newest In-Process Revision of Chapter h729i Glo-
bule Size Distribution in Lipid Injectable Emulsions (pub-
lished elsewhere in this issue of Pharmacopeial Forum)
proposes a two-stage procedure analyzing: (1) the mean
droplet diameter, and (2) the range of the various droplet
diameters distributed in the extreme (outlier) population of
large-diameter fat globules comprising the tail of the distri-
bution.

I. CHAPTER h728i/h729i: PREVIOUS METHODS

USP has produced four previous versions of Chapter
h729i (formerly h728i) in 1991, 1994, 1995, and 1998. Dur-
ing this time, four droplet- or globule-sizing methods were
suggested, including classical or dynamic light scattering,
laser (Fraunhofer) diffraction, electrical zone sensing (EZS
or Coulter Counter), and light obscuration or extinction.
Light scattering (by either method) for meeting mean
droplet size limits and light obscuration, or extinction, for
meeting large-diameter fat globule (PFAT5) limits have been
selected as the reference methods in the most recent version
of h729i. The EZS method is the electrical equivalent of
light extinction because it counts particles or droplets as
they pass individually through a small sensing zone. How-
ever, this method requires a supporting electrolyte solution
to obtain the signal from which the particle or globule vol-
ume is obtained. The requirement for a supporting electro-
lyte, i.e., NaCl, to conduct EZS measurements may induce
disruption of the stabilizing phospholipid emulsifier. The
electrical field produced by the negative charges imparted
upon the lipid droplet surfaces is screened by the added elec-
trolyte ions, thereby permitting Van der Waals attractive
forces between neighboring droplets to gain influence, pro-
moting aggregation and eventual coalescence. This signifi-
cant shortcoming, together with a susceptibility to frequent
clogging and other disadvantages, has caused the EZS meth-
od to be dropped from the proposed chapter.
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Laser diffraction methods for assessment of large-di-
ameter fat globules, based on Fraunhofer diffraction (used
alone or in conjunction with multi-angle classical Mie scat-
tering) have also been eliminated from the proposed chapter.
Significant problems have been demonstrated when laser
diffraction (LD) instruments have been used to measure
the adverse changes in the large-diameter population of fat
globules found in lipid injectable emulsions. This became
especially evident after a comparison study in which differ-
ent LD instruments were challenged by known concentra-
tions of 5-mm latex spheres added to lipid injectable
emulsions (16). Figure 3 shows the results of increasing la-
tex concentrations plotted as the measured volume % vs. ex-
pected volume % obtained from the responses of three
different LD instruments versus one light obscuration
(LO) instrument. Clearly, the quantitative responses ob-
tained from all three LD instruments were substantially in-
accurate and highly nonlinear with respect to the known
volume % amounts of added 5-mm latex particles. For two
of the LD instruments the reported volume % results signif-
icantly overstated the known values over most of the dy-
namic range investigated. The third LD instrument failed

to detect or quantify substantial concentrations of latex par-
ticles in the presence of the fat globule tails. This finding
was not entirely surprising because ISO document 13320
specifies that the Fraunhofer approximation is valid only
for relatively large particles with diameters at least 40 times
the wavelength of the light source (17). At the typical laser
wavelength used for LD measurements (e.g., ~635 nm), the
minimum particle diameter measured should therefore be
not smaller than 25 mm, which misses the key large-di-
ameter population of greatest interest (i.e., tail >5 mm) in
the proposed Chapter h729i. In addition, there is the funda-
mental problem of limited sensitivity and resolution com-
mon to Fraunhoffer measurement. Because this is an
ensemble technique, it requires the raw data obtained from
particles/droplets of all sizes to be inverted by an appropri-
ate algorithm. This process is known to be inherently ill con-
ditioned (18) and therefore entirely unsuited to detection
(quantitative or otherwise) of subtle changes in the oversize
outlier tail of the globule size distribution. In contrast, the
LO instrument yielded a linear response in every case be-
cause it constructed the distribution one particle or droplet
at a time, requiring no inversion of the raw data.

Fig. 3. Laser diffraction (LD) vs. light obscuration (LO) in stable intravenous lipid emulsion spiked with increasing concentrations of latex

spheres. Measured vs. theoretical regression plot.
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II. APPLICATION OF h729i: CURRENT METHODS

Method I. Light-Scattering Techniques

The use of light-scattering techniques for determination
of submicron particle or droplet size distributions is widely
acknowledged in a number of applications (19). Classical
Mie, or ‘‘static’’ light scattering is based on the angular de-
pendence of the average scattering intensity. Dynamic light
scattering (DLS), also known as photon-correlation spectro-
scopy (PCS), is based on the temporal fluctuations due to
particle/droplet Brownian motion or diffusion. These meth-
ods typically provide comparable results in determining the
mean droplet size of lipid injectable emulsions. Light-scat-
tering techniques are widely used in a variety of industries
for determining mean particle or droplet diameters, and they
are very useful for evaluating homogenization procedures in

achieving a desired end-point, i.e., average droplet size. As
specified in the most recently proposed h729i, a not-to-ex-
ceed limit is assigned according to the final concentration of
each lipid injectable emulsion dosage form. Table 1 shows
the mean droplet sizes (MDS) of 16 different commercial
lipid injectable emulsions. Techniques for the assessment
of submicron populations of droplets typical of lipid inject-
able emulsions are well established, but as discussed in pro-
posed Chapter h729i these methods should be assessed
beforehand using standard polystyrene calibrator spheres
of uniform size to ensure that the peaks in the measured par-
ticle-size distributions appear at the appropriate sizes. This
assessment, of course, is only semiquantitative and therefore
is designed to verify the proper functioning of the instru-
ment in determining an accurate mean droplet size.

Table 1. Physical characteristics of commercially available lipid injectable emulsionsa

Product Lot No.

bMos.
to ED cPN >1.8 PN >5

PN
>10 dPFAT1.8 PFAT5 PFAT10

eMDS

Soybean Oil Only
Intralipid

10%
12202-51 9 1224718 75148 774 0.024% 0.009% 0.0010% 286

Intralipid
20%

10776-71 6 2983655 8645 135 0.017% 0.005% 0.0008% 340

Intralipid
30%

16115-51 17 2017816 12504 608 0.048% 0.007% 0.0020% 420

Liposyn III
10%

45-351-DE 18 482797 75456 5312 0.022% 0.013% 0.0040% 263

Liposyn III
20%

43-440-DE 12 674098 73822 2320 0.010% 0.005% 0.0007% 307

Liposyn III
30%

41-395-DE 10 2184390 340158 40984 0.040% 0.029% 0.0160% 301

Lipofun-
din-N
10%

8085A83 15 321923 3856 175 0.011% 0.001% 0.0005% 272

Lipofun-
din-N
20%

8082A84 15 2525720 67508 3978 0.016% 0.005% 0.0020% 332

Soybean Oil Mixtures
Liposyn II

20%
47-412-DE 16 744869 45637 1893 0.009% 0.004% 0.0010% 278

ClinOleic
20%

9801376 16 701530 11598 785 0.004% 0.001% 0.0005% 276

Structoli-
pid
20%

18417-51 5 1222491 123661 4773 0.018% 0.009% 0.0020% 276

Lipoplus
20%

9235A32 15 1816737 83642 5927 0.019% 0.008% 0.0040% 263

Lipofundin
MCT
10%

8042A81 13 438757 44930 2731 0.014% 0.008% 0.0030% 266
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Table 1. Physical characteristics of commercially available lipid injectable emulsionsa (Continued)

Product Lot No.

bMos.
to ED cPN >1.8 PN >5

PN
>10 dPFAT1.8 PFAT5 PFAT10

eMDS

Lipofundin
MCT
20%

8075A81 15 1230490 114299 5708 0.016% 0.009% 0.0030% 287

Lipove-
nous
MCT
20%

KK1569 20 530475 15483 109 0.004% 0.001% 0.0005% 275

Critilip
20%

KV1249B 17 9548816 205183 3723 0.051% 0.012% 0.0020% 330

a Adapted and expanded from data in reference 16
b Months to ED = months to expiration date at time of test
c PN = Particle (or globule) number per mL
d PFAT = Percentage (volume-weighted) of fat determined by LE/SPOS
e MDS = Mean droplet size in nanometers determined by DLS

Although the mean droplet diameter is an imperative
pharmacopeial limit, it is important to appreciate that en-
semble-type methods such as classical Mie or dynamic light
scattering, when used for determining the stability of lipid
injectable emulsions, are in fact quantitatively insensitive
to the consequential, and often subtle, changes in droplet
size that occur in the large-diameter tail of the globule size
distribution. The insensitivity of light-scattering methods
for determining the instability of lipid injectable emulsions
has been demonstrated previously (8, 20); thus arises the re-
quirement for a second-stage analysis that forms the basis
for Method II.

Method II. Light Extinction with a Single-Particle
Optical Sensing (LE/SPOS) Technique

Light obscuration or extinction is the reference method
for detection of extraneous particles (e.g., dirt, fibers, glass,
etc.) introduced during the production process for aqueous-
based injectables; see Chapter h788i, where tolerance limits
are set for particulate matter larger than 10 and 25 mm (21).
Therefore, it is similarly reasonable to set limits for the con-
centration of large-diameter fat globules, which are the re-
sult of ongoing destabilization. Although such over-size fat
globules are expected to coexist with normally distributed
droplets following homogenization, their numbers should
be very limited in a stable system. For emulsion-based in-
jectables, a 5-mm limit has been suggested not only for
pathophysiological reasons (i.e., because this size approxi-
mates the internal diameter of capillaries where occlusion
may occur) but also as an appropriate indicator of the sta-
bility of the emulsion system. It is also a size at which most
currently available lipid injectable emulsions have small but
measurable amounts of fat expressed as a percentage of the
volume-weighted fat globules in a specified range, e.g., d >5
mm, or PFAT5. For example, when measured by light ob-

scuration or extinction using a single-particle optical sen-
sing (SPOS) technique, data can be reported as the
number of particle counts as a function of the geometric
mean diameter over a series of narrow channel widths
(e.g.,<0.5 mm each) spanning the desired size range (e.g.,
2–50 mm). The PFAT5 data can be extracted by summing
the volume-weighted channelized data in the large-diameter
tail,�(#/mL/channel)(�d3/6) to test compliance within phar-
macopeial limits. It has been shown that the PFAT5 for lipid
injectable emulsions ranging in concentration from 10 to
30% w/v is universally less than 0.05% (PFAT5 <0.05%).
Table 1 also depicts the large-diameter globule concentra-
tions (counts/mL) found in stable lipid injectable emulsions
and the corresponding volume-weighted PFAT values for
three different size thresholds. Thus, the PFAT5 level is an
index or size threshold that reflects the state of the stability
of the emulsion at any given time. Increases in PFAT5 above
0.05% indicate the onset of active or ongoing coalescence,
demonstrating that the stability of the emulsion has clearly
diminished.

Of equal importance, the 5-mm limit has ramifications for
the counting and sizing accuracy of light-obscuration or
light-extinction methods. As with any analytical method,
the use of optical-sizing methods to count and size large-
diameter fat globules in the tail of the distribution of drop-
lets in lipid injectable emulsions has limits with respect to its
accuracy and precision. Counting particles or droplets can
be evaluated by using NIST-traceable calibrator number
standards. This has been described previously with the
LE/SPOS method, and the number of particles per mL
was found to be within 10% of the expected concentration
values based on the documentation provided with each stan-
dard, e.g., nominal sizes of 2, 5, 10, and 25 mm (16). These
results are shown in Table 2.

STIMULI TO THE REVISION PROCESS
Pharmacopeial ForumStimuli articles do not necessarily reflect the policies

Vol. 30(6) [Nov.–Dec. 2004]of the USPC or the USP Council of Experts2250

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
ti
m
ul
i
to

th
e
R
ev
is
io
n
P
ro
ce
ss



Table 2. Results of numerical validation of the LE/SPOS instrument using NIST standard reference materials

Nominal Size Replicates Theoretical Measured % Error

2 mm 6 2.5 � 107 2.37 �0.026 � 107 5.1 �1.1
5 mm 6 1.0 � 107 1.09 �0.001 � 107 9.4 �0.1
10 mm 6 1.0 � 106 1.03 �0.013 � 106 3.5 �1.3
25 mm 6 3.0 � 105 3.00 �0.023 � 105 0.5 �0.5

Sizing of particles or droplets can pose potentially serious
problems related to the optical properties of the various ma-
terials. With LE/SPOS, the light-extinction data are influ-
enced by two important physical variables: (1) the size of
the individual particles or droplets being measured, and
(2) the contrast of the calibrator spheres. The latter refers
to the degree of mismatch between the refractive index of
the particles or droplets and that of the surrounding liquid.
These variables influence whether the signal produced by
the optical extinction detector (i.e., the height of the pulse
representing the momentary reduction in light intensity by
a sized particle or globule) is appropriately quantified. In
this regard, the robustness of the LE/SPOS method can be
evaluated by examining the extent to which the difference
between the refractive index of mono-sized, NIST-traceable
polystyrene microspheres used to calibrate the instrument
and the index of the fat droplets/globules affects the light-
extinction signal—i.e., the decrease in light intensity caused
by the passage of similarly sized lipid droplets through the
sensing zone. A key question is, where in the droplet or
globule size distribution does the difference in refractive in-
dex become significant? Alternatively, above what size is
the difference no longer of significance? This can be ad-
dressed by investigating the extinction efficiency. The LE/
SPOS technique is based on the partial blockage, or extinc-
tion, of a monochromatic light beam traversing a flow cell
when a particle or globule passes through a defined optical
sensing zone or view volume. The efficiency or extent of
completeness of the obscuration process is crucial to the fi-
nal result. Errors potentially can occur when the light flux
incident on the particle is incompletely blocked—i.e., when
this fraction is less than that predicted ideally by twice the
cross-sectional area of the particle (�d2/4 for spheres). Con-
sequently, the light that is refracted or scattered by particles
of a given size is influenced by the refractive index of the
material being investigated as well as that of the suspending
fluid (typically water). This raises further the issues of the
difference between the refractive index of the calibrator
polystyrene spheres (n = 1.59) and that of the various oils
used in injectable emulsions, e.g., soybean oil (n = 1.473),
safflower oil (n = 1.462), olive oil (n = 1.468), coconut oil
(n = 1.449), or menhaden oil (n = 1.465) (22). The extinc-
tion efficiency,Q, and consequently, the light-obscuration or
light-extinction results reported for lipid injectable emul-
sions are affected by this difference in refractive index.

The extinction efficiency provides a measure of the robust-
ness of the LE/SPOS technique, because it addresses the er-
ror in the measured light-obscuration signal caused by
differences in refractive index of the calibrating particles
(typically polystyrene latex spheres) and that of the dis-
persed oil droplets (i.e., soybean oil, safflower oil, MCT
oil, etc.). This effect is described by the extinction efficiency
formula:

Q(Ext) = 2 – (4/�)SIN� + (4/�2)(1 – COS�)

Q = C/G
where:

C = extinction cross section of particle (/ extinction pulse
height)
G = physical (geometric) cross-sectional area of particle =
�d2/4
C =Q*G; Limit of very large particles:Q = 2 and therefore
C = 2*G
m1 = refractive index of particle; m2 = refractive index of
fluid; m = m1 /m2;

x = �dm2 /�; � = 2x(m1)

Figure 4 shows the results of the extinction efficiency for-
mula outlined above as a function of particle size from 1.5 to
20 mm for polystyrene particles in water (Q-PSW), lipid
droplets (soybean oil) in water (Q-LIPW), and their ratio
(Q-LIPW/Q-PSW). Clearly, the dependence of light extinc-
tion on the contrast of the particles greatly diminishes above
5 mm, so the extinction of light for the two different materi-
als is nearly equivalent as the Q-ratio approaches unity, as
shown in the figure. Thus, although differences in the refrac-
tive index between reference (calibrator) particles and sam-
ple droplets or globules are potentially important for
particles or droplets smaller than 5 mm, lipid droplets ob-
scure light in a manner that is quantitatively similar to that
of latex particles above this size. Consequently, the 5-mm
threshold used to meet pharmacopeial limits happens to be
large enough that the differences in the refractive indices of
the calibrating particles and the droplets/globules of interest
do not seriously affect the results of the size-distribution
measurement.
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Fig. 4. Extinction efficiency calculations and theoretical plot.

CONCLUSIONS

Lipid injectable emulsions are complex dosage forms.
Proposed Chapter h729i identifies two methods that must
be applied in order to validate the quality, stability, and
safety of these formulations. For manufacturing purposes,
Method I uses light scattering in one form or another to ad-
dress the semiquantitative endpoints of the homogenization
process by setting limits for the mean droplet size of the
emulsion, in accordance with the final concentration of the
dispersed oil phase. For the clinically important large-di-
ameter tail of the distribution of lipid injectable emulsions,
a universal limit is proposed. This is based on previous work
using light obscuration, or extinction, employing a single-
particle optical sensing (SPOS) technique. Application of
this method provides important qualitative and quantitative
information concerning the state of stability of the disper-
sion because growth in this region of the globule size distri-
bution reflects coalescence, ultimately leading to phase
separation and destruction of the emulsion system. The
parameter indicated in Method II of this version of Chapter
h729i is reasonable and can be easily quantified using light
obscuration or extinction technology.
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The FDA Process Analytical Technology (PAT) Initiative—An Alternative
Pharmaceutical Manufacturing Practice (aPMP)

Walter Dziki, Abbott Laboratories; Zhijun Jiang, Barr Labs; David A. Radspinner, Aventis; Michael Miller, Eli Lilly; Roger
Deschenes, AstraZeneca; Paul Newby, GlaxoSmithKline; Jeanne Moldenhauer, Vectech; Claude Anger, Allergan; Scott
Sutton, Alcon; Tony Cundell, Wyeth; Patrick McCarthy, Dupont Qualicon; Amy McDaniel, Wyeth; Stacy Montgomery,
Accugenix; Claudio Denoya, Pfizer; Emil W. Ciurczak, ITS, Inc.; and Gary E. Ritchie, U.S. Pharmacopeia/USP Project

Team 18—Process Analytical Technology (PAT)*

ABSTRACT This Stimuli article gives an overview of FDA’s Process Analytical Technology (PAT) initiative and presents the
perspectives of industry and the U.S. Pharmacopeia. The authors outline the scope of PAT as a scientific, risk mitigation–
based approach for process-centered quality control techniques within an alternative Pharmaceutical Manufacturing Practice
(aPMP) environment. The authors discuss the various elements of the PAT initiative, explore USP’s initial role in PAT, and
highlight the key PATconcepts. Finally, this article presents a proposed list of terms that have been identified as members of a
glossary for PAT analysis.

INTRODUCTION

FDA defines Process Analytical Technology (PAT) as a
system for designing, analyzing, and controlling manufac-
turing by means of timely measurements (i.e., during
processing) of critical quality and performance attributes
of raw and in-process materials and processes with the goal
of ensuring final product quality (1). At its most basic level,
PAT can be thought of as timely knowledge of critical mea-
surements. The knowledge or information from these mea-
surements can be used to understand and control processes.
This concept can be further elaborated to include optimal
applications of process analytical chemistry tools, feed-
back/feed-forward process control strategies, information
management tools, and product/process optimization strate-
gies for the manufacture of pharmaceuticals. Several exam-
ples of the application of PAT techniques to pharmaceutical
processes have been cited in the literature and range from
the control of polymorphism, particle size and shape during
API crystallization, moisture control in fluid-bed drying, to
ID and assay during tableting (2–6).

A key document to understand PAT is FDA’s Guidance
for Industry, PAT—A Framework for Innovative Pharma-
ceutical Manufacturing and Quality Assurance, which cre-
ates a new framework for regulating drug manufacturing
(7). The guidance suggests a shift from finished-product
testing to in-process testing as a means to evaluate final
product quality. FDA has focused on the assessment of drug
product quality by shifting to a science-based risk-mitiga-
tion strategy. FDA suggests that the industry accomplish
this shift by introducing innovative technologies and tech-
niques as alternatives to current pharmaceutical manufactur-
ing process controls in order to try to obtain mechanistic un-

derstanding and enhanced control of pharmaceutical
processes. Implementation of PAT, it is postulated, may al-
low reduced production cycle times and improve pharma-
ceutical manufacturing efficiency.

Quality systems currently are rooted in current Good
Manufacturing Practices (cGMP). Current GMPs seek to
continually improve product quality by requiring manufac-
turers to follow written validated procedures (8). This ap-
proach ensures quality by testing the manufacturing
process components from beginning to end with previously
agreed-upon validated specifications. Although this ap-
proach has been proven to be valid, it is suggested that
PAT principles in conjunction with cGMPs may improve fi-
nal product quality. The testing-to-document-quality ap-
proach (cGMP) has its origin in the Federal Register of
14 February 1963, when the first regulations to establish cri-
teria for cGMPs in the processing, packing, and holding of
drugs were published (9).

The PAT initiative attempts to augment or enhance
cGMPs by introducing additional scientific, engineering,
chemical, and risk mitigation–based strategies to evaluate
final product quality by real-time or near real-time control
of pharmaceutical manufacturing via timely measurements
during processing.

BACKGROUND

PAT’s beginnings extend as far back as 1993 to a sympo-
sium sponsored by AOAC International (10). In November
2001 Janet Woodcock, M.D., Director, Center for Drug
Evaluation and Research (CDER), FDA, outlined the agen-
cy’s PAT Initiative. It was promoted as an innovation in
manufacturing process research and development that
would achieve drug quality improvements in the U.S. phar-
maceutical industry. The PAT subcommittee of the Advisory
Committee for Pharmaceutical Science was established and

* Correspondence should be addressed to Gary E. Ritchie, U.S. Pharmaco-
peia, 12601 Twinbrook Parkway, Rockville, MD 20852-1790; e-mail:
ger@usp.org.
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chaired by Ajaz Hussain, Ph.D., Deputy Director, CDER,
Office of Pharmaceutical Sciences. This initiative was de-
signed to address manufacturing-related productivity
problems within the industry by encouraging process inno-
vation in a regulatory risk-adverse industry.

On 3 September 2003, FDA published the (Draft) Gui-
dance for Industry, PAT—A Framework for Innovative
Pharmaceutical Manufacturing and Quality Assurance.
Simply put, the PAT guidance is an invitation to drug man-
ufacturers to voluntarily adopt scientific, risk-based strate-
gies for employing alternative manufacturing strategies to
increase process understanding in order to minimize process
and product variability, which should result in an improve-
ment in product quality.

Rather than relying on an empirical approach to learn and
then optimize the manufacturing process, the manufacturer
may chose to adopt design strategies for optimizing the

process from very early stages of conception through imple-
mentation via a design of experiment (DoE) approach. What
follows from process design should logically result in a
stable product with very low variability and high quality.
This quality by design (QbD) (11) strategy has, as its central
strategy, risk assessment tools at all levels of the design
stages and especially during the placement, outfitting, and
final implementation of process sensors for process fault de-
tection (performance qualification). Risk assessment, used
in conjunction with appropriate cGMPs, now can be used
to determine probabilities and outcomes of manufacturing
campaigns that should result in more efficient, productive,
and compliant operations, along with predictable product
performance attributes. These are the approaches suggested
in the PAT draft guidance for effectively improving pharma-
ceutical manufacturing productivity. Figure 1 is a process
map of a scientific, risk-based PAT approach.

Fig. 1. PAT process map
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The scientific basis of PAT essentially resides in the phar-
maceutical sciences, process chemistry, process engineer-
ing, process analytics (chemometrics and statistics), and
process control. A central issue for pharmaceutical scientists
is controlling critical product attributes that may be predic-
tive of product performance. Identifying the right tests,
whether in-process or post-production controls, for deter-
mining meaningful performance attributes, is the goal. Hus-
sain (12) has pointed out that manufacturers currently rely
on over-discriminating tests to determine if a particular
process step results in a particular performance attribute.
Such tests may be meaningless if the net variability in that
particular process step is less than the potential range of re-
sults plus the error that could result from that particular test.
PAT approaches attempt to relate meaningful measurement
results based on the appropriately identified process critical
control parameter(s) (PCCP) to meaningful product perfor-
mance attribute(s).

PAT AND THE GUIDANCE

FDA’s Office of Pharmaceutical Sciences is exploring the
qualitative and quantitative aspects of risk management (13)
for integrated use in PAT programs (14). The office’s Chem-
istry, Manufacturing, and Controls (CMC) Risk-Based Re-
view Proposal states:

This proposal aims to carve out a list of drugs with little

or low risk to focus more time on complex drugs that

can have problems with product quality. The objective

is to come up with a list of quality attributes and accep-

tance criteria for little or no risk drugs. This will result

in guidance to industry with reduced information being

submitted for review. An ANDA can be considered a

CMC supplement where everything from manufactur-

ing, suppliers, to manufacturing sites is changed. If a

drug meets the list then the original NDA could be con-

sidered a truncated ANDA with information just like

the annual report of the existing approved NDA.

This statement is significant because it reflects the agen-
cy’s comments in the draft guidance with respect to imple-
menting PAT. The draft guidance states:

Section 116 of the 1997 Food and Drug Administration

Modernization Act amended the Food, Drug, and Cos-

metic Act by adding section 506A (21 USC 356a),

which provides requirements for making and reporting

manufacturing changes to an approved application and

for distributing a drug product made with such changes.

We recommend that manufacturers continue to consider

all relevant FDA guidance documents for recommenda-

tions on the information that should be submitted to

support a given change. PAT implementation plans

should be risk based. We [FDA] are proposing the fol-

lowing possible implementation options:

� PAT can be implemented under the facility’s qual-

ity system; cGMP inspections by the Agency fol-

low.
� PAT can be implemented following cGMP inspec-

tion by the PAT Team. The PAT Team can assist

manufacturers with preoperational review of the

PAT manufacturing facility and process (FDA

Field Management Directive 135. http://www.fda.

gov/ora/inspect_ref/fmd135a.html).

The recommendations in the inspection report can serve
as a summary basis of final approval of the process and can
be filed in the relevant application, when needed, and in fa-
cility databases within FDA.

� A supplement (CBE, CBE-30, or PAS) can be sub-

mitted to FDA prior to implementation and, if neces-

sary, an inspection can be performed by a PAT Team

or PAT-certified investigator before implementation.
� A comparability protocol can be submitted to the

agency outlining PAT research, validation, and imple-

mentation strategies and timelines. (FDA issued a draft

guidance for industry, Comparability Protocols—

Chemistry, Manufacturing, and Controls Information.

Once finalized, it will represent the agency’s current

thinking on this topic.)
� Following approval of this comparability protocol by

the agency, one or a combination of these regulatory

pathways can be adopted for implementation.

It should be noted that when certain PAT implementation
plans neither affect the current process nor require a change
in specifications, several options can be considered. Manu-
facturers should evaluate and discuss the most appropriate
option for their situation.

Given FDA’s intent to refocus its and industry’s attention
on emphasizing in-process testing for controlling product
quality rather than post-manufacturing testing, a firm should
consider a number of questions before embarking on a PAT
implementation scheme:

1. What systems are suitable for PAT?
2. Process analysis and control is a shift from Quality

Control of the finished product. How does one switch

from the current Quality Control regulatory scheme of

post-production testing to an analysis and control op-

eration, which results in a true quality-built-in product?
3. What is meant by the phrase ‘‘timely measurement?’’

The pharmaceutical industry is predominantly a batch

process industry—in this context what are appropriate

timely measurements during processing?
4. Can batch processing be converted to continuous-

stream processes? Do they need to be?
5. How are critical process parameters determined and

controlled?
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6. How do current quality control measurements, which

are designed to test the performance attributes of raw

and in-process materials, predict the quality of the final

product performance attributes?
7. Does in-process testing for critical quality parameters

yield data that predict the final product performance at-

tributes?
8. How are in-process performance attributes determined

and measured?
9. What metrics will be used to demonstrate that a con-

trolled process ensures acceptable final product quality?
10. What metrics will be used to assess that process perfor-

mance–based specifications have been met?

These are just a few of the questions addressing the shift
from a product-centered to a process-centered industry.
However, the challenge to the agency and to industry will
be to determine how industry will switch from a Quality
Control orientation that emphasizes documented product
quality via testing to a new perspective that centers on
analysis and control, quality by design, and an on-going,
feed-backward or feed-forward evaluation of critical proc-
ess parameters and established performance–based specifi-
cations.

The agency’s definition of PAT identifies the ideal or de-
sired state of control. However, the guidance cannot supply,
support, or even sanction specific approaches to PAT imple-
mentation because there is no ‘‘one shoe fits all’’ approach.
And the agency does not want to interfere with industry in-
novation and thus does not want to be restrictive in its guid-
ance. However, there are some in industry who desire more
of an explanation to better understand the initiative. One
way to appreciate just what the agency is asking from indus-
try is to look at PAT from a more pragmatic perspective, one
more fundamentally aligned with the agency’s and the in-
dustry’s primary responsibility to provide safe drugs to the
public.

From this perspective, PAT is a quality system approach
to setting up a regulatory strategy, more information about
which can be found in CDER’s Pharmaceutical cGMPs for
the 21st Century—A Risk-Based Approach: Second Prog-
ress Report and Implementation Plan (15) and Final Report
(16). PAT is only one element of a multicomponent major
initiative concerning the regulation of drug product quality.
Quality by design (QbD) is the central tenet of the Pharma-
ceutical cGMPs for the 21st Century, and PAT is how it can
be realized. The key to thinking about PAT, then, is that
quality becomes the means, not the end, to an enforcement
strategy. PAT is the means to final product quality through
improved process understanding.

PAT AND QUALITY

In their book, What Is Total Quality Control?: The Japa-
nese Way, Kaoru Ishikawa et al. (17), generally regarded as
Japan’s foremost authorities on the subject, define quality
according to the Japanese Industrial Standard (JIS). They
say:

Quality is a system of productive methods that econom-

ically produces quality goods or services meeting the

requirements of consumers. Modern quality control uti-

lizes statistical methods and is often called statistical

quality control.

Ishikawa gives his own definition of quality:

To practice quality control is to develop, design, pro-

duce, and service a quality product that is most eco-

nomical, most useful, and always satisfactory to the

consumer.

To paraphrase Ishikawa, together these definitions for
quality mean quality of a product. This can come about only
when one realizes that everything done with respect to the
final product is done with quality in mind from the very be-
ginning. It is the difference between asking, ‘‘How can I
make a tablet,’’ versus ‘‘How can I make a quality tablet?’’
PAT offers the ability to achieve quality because it allows
production to become a performance-based, quality-by-de-
sign endeavor with the ability to control quality rather than
to hope for quality.

How all of this relates to improving enforcement strategy
should become evident. Strategies for ensuring safety,
purity, and efficacy by verifying product quality after
processing have become costly and burdensome to the in-
dustry as well as to the agency. PAT introduces the ability
to apply generally well-known principles from process
chemistry, engineering, analysis and control, and pharma-
ceutical science within the six pharmaceutical business
units: Manufacturing Controls, Sterile Product Controls,
Packaging/Labeling Controls, Laboratory Controls, Active
Pharmaceutical Ingredients (APIs), and Medical Devices
Controls.

To explore the operational aspects of PAT, it is necessary
to develop a functional definition for PAT. The Guidance de-
finition is essentially a descriptive definition of PAT, and it
attempts to describe the desired state of a fully engaged and
optimized manufacturing process. It is appropriate, then, to
ask the following questions about these descriptors:

1. What are appropriate design elements to be brought to

bear on 21st century pharmaceutical manufacturing

systems?
2. What systems of analysis are appropriate for determin-

ing the quality attributes of processed materials in a

timely manner during processing?
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3. Having selected and implemented the design, analysis,

and control elements for a 21st century pharmaceutical

manufacturing system, how can one measure process

analysis attributes and process control attributes in or-

der to achieve optimal product performance?

The key elements of a functional definition of PAT in-
clude a clear description of the elements necessary for de-
sign, analysis, and control of an optimized pharmaceutical
manufacturing system. A modern definition of process
analytics is given by Kemeny (18):

. . . to maintain the desired state of product consistency

by way of keeping the process composition steady at

around the optimum physical and chemical conditions.

This, too, is a descriptive definition of the desired state
resulting from optimized PAT, but with one important differ-
ence: The definition identifies process composition as an in-
tegral part of any pharmaceutical manufacturing process
that must be considered in the choice of design specifica-
tions for placement, installation, and integration of proces-
sing equipment, analysis (of solids, liquids, sols, gels,
slurries, gasses, etc.), and control (by proportional integral
derivative [PID], statistical process control [SPC], digital
control [DC], etc.).

Now it is possible to ask, what functional descriptors de-
fine the operations that are necessary to ‘‘. . . keeping the
process composition steady at around the optimum physical
and chemical conditions?’’ This question is essentially one
of chemical engineering.

Lauffenburger (19) refers to the Four Ms of systems biol-
ogy: measurement, mining, modeling, and manipulation:
‘‘Manipulation and measurement are on the experimental
side. Mining and modeling are on the computational side.’’
Lauffenburger borrowed the chemical engineering concept
of Four Ms to help explain researching the mechanism of
living systems. However, because the term evolved from
chemical engineering principles, it may be a suitable func-
tional descriptor for defining the operation of aPMP.

Lauffenburger states, ‘‘These Four Ms are part of an itera-
tive process, beginning with manipulating the system. Once
a system is perturbed, it is measured using a high-through-
put, multivariate technology. The data are then mined to elu-
cidate hypotheses that, when cast in terms of formal
computational models, form the basis for a new manipula-
tion of the system’’ (19). Data mining is a combination of
pattern recognition coupled with statistical and database
management tools to uncover hidden relationships in data.
System manipulation refers to process analytical control
tools that can be deployed to control a process by adjusting
signals and impulses arising from the process. This explana-
tion of the process used for biological processes really de-
scribes PAT in action and explains how to get to the desired
state in the FDA definition of PAT.

Having identified the functional descriptors of PAT, it is
now possible to fashion a working functional definition of
PAT that places its operational components in context within
the new pharmaceutical cGMPs for the 21st century. PAT
can be functionally defined as the use of calibrated and auto-
mated systems for optimized processes for maintaining the
desired state of product consistency by keeping the process
composition steady at approximately the optimum physical
and chemical conditions by data measurement and mining,
modeling, and system manipulation.

Now that the PAT functional definition is established and
we have a more basic understanding of PAT and its impact
on the pharmaceutical process, it is important to realize that
the same set of questions that was asked of the (Draft) PAT
Guidance definition can also be asked of the functional de-
finition. Clearly, the functional definition provides a specific
tangible mechanism to achieve implementation. And based
on the functional approach, one can actually identify when
an optimal PAT manufacturing system is realized, and that is
when the variability of the process critical control parameter
(PCCP) can be identified as a predictor of both the process
composition and the final product quality. One way of
demonstrating the achievement of a causal link between a
PCCP and a product attribute is to be able to express in
mathematical terms the functions that relate process varia-
bility to a specific product.

The PAT Guidance attempts to achieve a mechanistic (or
a mathematical) understanding of the impact of the manu-
facturing process on the process composition. For example,
the guidance directs the user to: ‘‘develop mathematical re-
lationships between product quality attributes and measure-
ments of critical material and process attributes.’’ A further
development of the concept can be gleaned from an obser-
vation made by Luke V. Schneider when he describes sys-
tems biology narrowly as ‘‘mathematical modeling of
biological systems’’ (19). In dealing with PAT systems for
pharmaceutical manufacturing, we, too, are trying to devel-
op appropriate mathematical models to describe how the
process composition behaves and what effect it has on the
outcome of the final product quality attribute we are inter-
ested in achieving. These efforts to understand the relation-
ships between process and product attributes are vital
because they lend insight and credibility to the mathematical
concepts that must be developed for a full understanding of
the correct implementation of a PAT-controlled process.

One of the unanswered questions for PAT is just how in-
tegration of PCCP with performance attributes of raw and
in-process materials (process composition) will be achieved
in order to obtain consistent final product quality. From the
previous discussion, it appears that an approach should be to
maintain the optimal physical and chemical state of the
process composition so that a previously identified PCCP
that has a causal link to a desired attribute will remain invar-
iant or at least can be controlled over the range of the spe-
cified critical physical or chemical manufacturing steps that
will be used to process the material. This does imply that
integration will be best achieved by a multivariate approach
using straightforward algebraic mathematics to compute
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PCCP set points. The calibrated, automated approach turns
out to be some iteration of well-known multivariate statisti-
cal process control (MSPC) tools that have a long history of
acceptance in other manufacturing realms. However, it
should not be interpreted to mean that the guidance or this
article implies that all PAT applications will be complex or
even multivariate. Defining the desired state for a particular
product means one will have to identify what is known to
have impact on product attributes, what is unknown, and
what will come to be as recognized as unknowable in order
to achieve control and understanding over a process. These
initial steps may not need to rely on real-time control tech-
niques or utilize complex multivariate mining or modeling
techniques. But once enough information has been gathered
from a process and its intended product, real process con-
trol, chemistry, engineering, and analysis can begin. Having
achieved this level of understanding, one can began to think
about implementing sophisticated multivariate statistical
process control (MSPC) techniques to determine where
and how to integrate these systems throughout the product
life cycle.

MSPC will be applied to analytical tools that will most
likely be used in PAT processes. These include but are not
limited to: NIR, Raman, FTIR, UV/VIS, HPLC, GC, LC/
MS, titration, etc. Finally, a test method using one or more
of the analytical tools in PAT will have to be qualified, and
the qualification process most likely will involve instrument
qualification, method development, method calibration, and
method validation.

One possible way to think about the PAT approach with
respect to all of its components in a practical way is illus-
trated in Figures 2a and 2b. Figure 2a relates all of the sig-
nificant and practical pieces for implementing PAT pre-
viously explored in the guideline. Figure 2b shows how
one can integrate QbD, risk, Six Sigma, and the later cali-
bration and validation method requirements into one holistic
scheme utilizing the salient features from each and relating
them together to accomplish a viable and workable PAT ap-
proach to a pharmaceutical manufacturing process.

Fig. 2a. PAT mind map
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Fig. 2b. PAT Interrelationships

PHARMACOPEIAL ROLE IN PAT: USP
PERSPECTIVE

It is incumbent upon USP to participate in the evolution
of PAT and to remain engaged with the pharmaceutical in-
dustry. Some have suggested that USP is more relevant to
the generic industry than to innovators, primarily because
most USP–NF monographs involve off-patent dosage
forms. Addressing PATwould make USP as important to in-
novators as to generic drug manufacturers. By defining the
role of PAT in the pharmaceutical industry, USP could help
create a legal and readily acceptable standard for assessing
and verifying PAT methods suitability under actual condi-
tions of use. As stated in the USP Mission and Preface of
USP–NF: ‘‘Authoritative standards are recognized as repre-
senting ‘scientific truth’ at the time they are established and
can be relied upon by their users. As science and technology
evolve, so do USP and NF, which undergo continuous revi-
sion.’’

USP proposes to facilitate and complement the FDA
framework for improving product quality in pharmaceutical
manufacturing. USP will accomplish this by exploring,
through its various Expert Committees and Project Teams,
breakthrough technologies as they evolve in order to
strengthen the scientific underpinnings of the risk-based de-
cision-making strategies that FDA seeks to employ within
the pharmaceutical industry.

Specifically, USP proposes to implement PAT standards-
setting strategies by means of Project Team 18—Process
Analytical Technologies (PAT) and to recommend solutions
to relevant Expert Committees. For instance, proposed Gen-
eral Chapter h1073i Effusivity [see PF 30(4)] was recom-
mended to the Pharmaceutical Dosage Forms Committee,
and proposed General Chapter h1120i Raman Spectropho-

tometry was recommended to the PA6 Committee. Other
proposed chapters or PAT project team activity underway
and their respective Project Team 18 Work Groups include:

1. Working Group 1—h1119i Near-Infrared Spectropho-

tometry (In-Process Revision) USP 27–NF 22 Second

Supplement
2. Working Group 2—Multivariate Analysis/Chemo-

metrics
3. Working Group 3—Acoustics
4. Working Group 4—Study existing USP chapters for

possible revision
5. Working Group 5—Terminology/Glossary
6. Working Group 6—Rapid Microbiological Methods

Applications and Technologies
Industry has voiced some concerns about USP’s approach

to dealing with PAT issues. Following are some responses to
these concerns.

General Notices

It has been suggested that General Notices are a per-
ceived barrier to the PAT initiative and require further clar-
ification. However, the General Notices of the current USP
allow the use of PAT approaches as an alternative for
verifying product quality: ‘‘Compliance may be determined
also by the use of alternative methods chosen for advantages
in accuracy, sensitivity, precision, selectivity, or adaptability
to automation or computerized data reduction or in other
special circumstances.’’ On this basis some manufacturing
firms have accepted FDA’s invitation to voluntarily adopt
scientific, risk-based strategies for employing alternative
manufacturing strategies to increase process understanding.
In doing so, these firms are attempting to minimize process
and product variability, which should result in an improve-
ment in product quality. Less cited is the final sentence of
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the paragraph of the General Notices’ statement from which
the quotation above is taken: ‘‘However, Pharmacopeial
standards and procedures are interrelated; therefore, when
a difference appears or in the event of dispute, only the re-
sult obtained by the procedure given in this Pharmacopeia is
conclusive.’’

PAT Chapter

USP has been asked several times to revise or clarify the
General Notices regarding PAT or to create a high-level
(>1000) PAT Chapter. Given the scope and depth of the sub-
ject, we do not recommend that such a chapter be written, at
least at this time. However, we do recommend making cer-
tain revisions to USP regarding aPMP. One such issue in-
volves General Chapter h905i Uniformity of Dosage
Units. The specification, targeted to a singlet determination,
is not useful for providing the appropriate criteria for a PAT
method based on multiple measurements. Another urgent is-
sue is providing appropriate analytical performance charac-
teristics for PAT methods. Although the current General
Chapter h1225i Validation of Compendial Methods pro-
vides appropriate analytical performance characteristics, a
statement or a separate general chapter would need to dis-
cuss the appropriate approaches to validate PAT methods.
These are just a few of the important and relevant issues that
USP should begin to address.

PAT Technology Chapters

USP is in the process of developing chapters on modern
analytical techniques. These techniques are currently imple-
mented broadly in the industry or are under consideration by
a significant proportion of manufacturers. For techniques
that have broad acceptance, USP is simply working with in-
dustry to record the existing industry standards for these
techniques. For techniques that show great promise for
broad implementation, USP is developing chapters that
are broad-based and informative without being prescriptive,
thereby creating a tool kit for implementation by industry
and ultimately easing the way to acceptance of the princi-
ples of PAT and, more importantly, increasing product qual-
ity.

Chemometrics General Chapter

Chemometrics represents the extension of statistics to
multivariate and very complex data sets. These mathemati-
cal techniques are critical to the successful application of
many modern techniques both in the lab and in the PAT
sense. This chapter will present a general overview of many
of the better-understood and widely implemented tech-
niques in use by industry. These techniques are used exten-
sively in near-IR spectroscopy and have generated the fol-
lowing discussion points:

Although NIR is somewhat different from conventional
analytical techniques so that validation is generally achieved
by the assessment of specialized chemometric parameters,

these parameters can still be related to the fundamental
validation characteristics required for any analytical meth-
od.

Data pretreatment often is a vital step in the chemometric
analysis of NIR spectral data. It can be defined as the math-
ematical transformation of the NIR spectral data to enhance
spectral features and/or remove or reduce unwanted sources
of variation prior to the development of the calibration mod-
el. Calibration is the process of constructing a mathematical
model to relate the response from an analytical instrument to
the properties of samples. Many suitable chemometric algo-
rithms for data pretreatment and calibration exist; the selec-
tion should be based on suitability for the intended use.
Analysts can use any available data transform or algorithm
that can be clearly defined in an exact mathematical expres-
sion and that gives suitable results.

The model for an NIR method is developed, stored, and
applied in electronic form as part of an appropriate instru-
ment/software package. When a model is transferred to an-
other instrument, procedures and criteria must be applied to
demonstrate that the model remains valid on the second in-
strument. In general, electronic model transfer is recom-
mended only for another instrument of the same type and
configuration. Several model transfer procedures exist and
can be applied as appropriate. Procedures involve the use
of various chemometric (mathematical and statistical) ap-
proaches with appropriate validation.

PAT Equipment Calibration and Validation

Instrument calibration and validation represent the on-
going assurance that the measurements obtained from an in-
strument accurately and precisely represent the sample
being analyzed. Calibration is independent of the analytical
procedure and simply ensures that a signal obtained from a
known standard is repeatable with time. The frequency and
extent are typically not the responsibilities of USP but rather
of the user. Validation is procedure and sample specific. Val-
idation is the demonstration of the causal link between a
measured value and a characteristic of the analyte. The ex-
tent of validation is variable and must be appropriate to the
specific use. Therefore, USP typically has developed very
broad descriptions of often-used evaluations. PAT is no dif-
ferent in terms of the need for validation, but it may differ in
extent and frequency. A USP chapter should represent the
standard evaluations that can be used in such a way that
the industry can define which will be used and how they will
be interpreted. Therefore, USP serves a valuable purpose by
reconciling these standard approaches. Please note that USP
is a living document that will be updated as necessary to en-
sure the applicability of the chapter and the standard.

CONCLUSION

This Stimuli article has given an overview of FDA’s PAT
initiative and has reviewed several key documents asso-
ciated with it, notably the Guidance for Industry, PAT—A
Framework for Innovative Pharmaceutical Development,

STIMULI TO THE REVISION PROCESS
Pharmacopeial Forum Stimuli articles do not necessarily reflect the policies

Vol. 30(6) [Nov.–Dec. 2004] of the USPC or the USP Council of Experts 2261

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
tim

uli
to

the
R
evision

P
rocess



Manufacturing, and Quality Assurance. As we have seen,
the origins of PAT actually can be traced back through
cGMP regulations. FDA’s Office of Pharmaceutical
Sciences has said that PAT implementation should be scien-
tific and risk-based, and to these ends this article has re-
viewed 10 key questions that a firm should consider
before embarking on a PAT implementation scheme. The ul-
timate goal of pharmaceutical manufacturing, and thus of
PAT, is to ensure quality, so we have extensively reviewed
the quality aspects of PAT implementation. This led to a dis-
cussion of the various roles that USP has played and will
continue to play in the development of PAT. As a stan-
dards-setting organization, USP already has demonstrated
leadership by developing important chapters in key areas
of concern to PAT. No less important, however, is the con-
tinuing thought leadership and innovation that USP’s volun-
teer community will continue to contribute through the
work of its project teams and expert committees.
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PAT KEY TERMS

Terminology for Process Analytical Technology

Objective of draft: to provide a list of terms for use in gen-
eral chapters related to PAT.

A priori, adj –.

Accepting Criteria, n –.

Active, n –.

Active Pharmaceutical Ingredient (API), n –.

Alternating Least Squares, n –.

Analyte, n –.

Analyze, v –.

At-Line, adj –.

Automated, adj –.

Automated Measurement, n – .

Automated Systems, n –.

Average Change Chart, n –.

Batch, n –.

Batch-to-Batch, adj –.

Batch Processing, n –.

Batch Run, n –.

Batchwise, adv –.

Best Practices, n –.

Bilinear Model, n –.

Black Box Model, n –.

Calibration, n –.

Causal Relationship, n–.

Channel, n –.

CGMPs, n –.

Computerized System, n –.

Correlation, n –.

Contamination, n –.

Continuous Processing, n –.

Control, n –.

Correlation, n –.

Critical, adj –.

Critical Process Parameter, n –.

Critical Quality Attribute, n–.

Critical Quality Parameter, n –

Cross-contamination, n –.

Curve Resolution, n –.

Data Mining, n –.

Decompose, v –.

Deconvolution, n –.
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Devices, n –.

Design of Experiments (DoE), n –.

Desired State, n –.

Derivatives, n –.

Deviation, n –.

Diagonal, adj –.

Direct, adj .

Drug Product, n –.

Efficacy, n –.

Empirically, adv –.

End Point Detection, n –.

End Product Quality, n –.

Estimates, n –.

Full Scale, n –.

Gray or Grey Model, n –.

Inferential, adj –.

In-Line, adj –.

In-Process Control, n –.

In-Process Material, n –.

In-Process Testing, n –.

In-Process Tests, n –

Instrument Qualification, n –.

Intermediate, n –.

Invariant, adj –.

Laboratory Controls, n –.

Laboratory Scale, n –.

Linear, adj –.

Linear Regression, n –.

Loading, ger –.

Manipulation, n –.

Manufacture, n –.

Manufacturer, n –.

Manufacturing Control, n –.

Manufacturing Processes, n –.

Material, n –.

Matrices, n –.

Matrix, n –.

Measurement, n –.

Measuring, ger –.

Medical Devices, n –.

Method Calibration, n –.

Method Development, n –.

Method Transfer, n –.

Method Validation, n –.

Mining, ger –.

Modeling, ger –.

Monitoring, ger –.

Moving Average, n –.

Multivariate, adj –.

Multivariate Analysis, n –.

Multivariate Statistical Process Control (MVSPC) Tools, n –.

Multiple Linear Regression (MLR), n –.

Non-Linear, adj –.

Off-Line, adj –.

On-Line, adj –.

Operational Characteristics, n –.

Optimization, n–.

Orthogonal, adj –.

Output Signal, n –.

Packaging/Labeling, n –.

Packaging Material, n–.

Parametric Release, n –.

Partial Least Squares (PLS), n –.

Partial Least Squares Regression (PLSR), n –.

Performance Attributes, n –.

Pharmaceutical Processes, n –.

Pilot, n –.

Prediction, n –.

Procedure, n –.

Principal Component Analysis (PCA), n –.

Principal Component Regression (PCR), n–.

Process Analytical Chemistry, n –.

Process Analytical Technology (PAT), n –.

Process Attributes, n –.

Process Control, n –.

Process Critical Parameters, n –.

Process Critical Control Parameter (PCCP), n –.

Process Parameter, n –.

Process Quality Control, n –.

Process Understanding, n –.

Process Signature, n –.

Product Performance, n –.

Production, n –

Projection to Latent Structures, n –.

Purity, n –.

Qualification, n –.

Quality, n –.

Quality Assurance, n –.

Quality Control, n –.

Quality Unit, n –.

Quarantine, n –.

Range Chart, n –.

Raw Material, n –.

Reference Standard, Primary, n –.

Reference Standard, Secondary, n –.

Reprocessing of an API, n –.

Retest Date, n –.

Residual, adj –.

Restrictions, n –.

Reworking, ger –.

Risk, n –.

Risk Analysis, n –.

Risk Assessment, n –.

Risk-Based, adj –.

Risk Evaluation, n –.

Risk Mitigation, n –.

Run, n –.

Safety, n –.

Sample, n –.

Sampling, ger –.

Scale, n –.

Scale Up, n –.

Scalar, adj –.

Scores, n –.

Selectivity, n –.

Specification, n –.
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Specificity, n –.

Starting Material, n –.

Statistical Process Control, n –.

Statistical Monitoring, n –.

Sterile Product Control, n –.

Systems, n –.

Time Resolved, n –.

Temporal, adj –

Testing, ger –.

Trend, n –.

Unit Batch Processing, n –.

Univariate, adj –.

Vector, n –.

Validation, n –.

Validation Protocol, n –.

Variation, n –.

Variant, adj –.

Wavelength, n –.

Wavenumber, n –.

White Models, n –.

Window, n –.
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The Impact of Multiple-Unit Desiccating Containers for
Prescription Packaging

Peter Sagona,* Jon Freedman, William Spano, and Robert Pangborn, Ph.D.

ABSTRACT Granular drying agents, referred to as desiccants, are often packaged with pharmaceuticals that are moisture
sensitive. Many of these moisture-sensitive drugs are packaged in bulk quantities with desiccant and are delivered to
pharmacies or prescription fulfillment groups. These drugs are then repackaged into smaller containers by pharmacies—
oftentimes in a container without a desiccant. In 2003, CSP Technologies collaborated with USP’s Packaging, Storage,
and Distribution Expert Committee to study desiccant effects in commercially available multiple-unit pharmacy
containers. Both well-closed and tightly closed containers were used in the study, as were desiccating containers. The
objectives of this study were to determine the amount of moisture that entered each container and to compare the relative
humidity maintained in desiccating and nondesiccating containers during a 90-day prescription use life.

INTRODUCTION

During the past several years, USP has been studying
pharmacy containers and container-closure systems to
maintain the stability of moisture-sensitive drugs through-
out the prescription use life. It is understood that one impor-
tant factor in maintaining the stability of moisture-sensitive
drugs is to control the environment (i.e., the relative humid-
ity) inside the container. Relative humidity (RH) is a mea-
sure of the moisture content in air. RH is described as a
saturation percentage at a specified temperature—100%
RH is the point at which air is completely saturated.

Multiple-unit pharmacy containers are characterized as
‘‘tight’’ or ‘‘well-closed’’ by USP General Chapter h671i
Containers—Permeation guidelines based on the moisture
leakage rate into the container. However, even a tightly
closed container cannot remove moisture that has entered
the container, particularly after an open/close cycle. Without
a means for absorbing this moisture, the moisture content in
the container rises, and the drug product becomes subjected
to increased moisture. An ability to absorb the incoming
moisture during the open/close cycle is needed to prevent
the drug product from absorbing moisture.

Granular drying agents, referred to as desiccants, are of-
ten packaged with pharmaceutical drugs that are moisture
sensitive. Many of these moisture-sensitive drugs are pack-
aged in bulk quantities with desiccant and are delivered to
pharmacies or prescription fulfillment groups. These drugs
are then repackaged into smaller containers by pharma-
cies—oftentimes in a container without a desiccant. A mul-
tiple-unit pharmacy container may contain 100 or more unit
doses and have a prescription use life of 90 days.

In 2003, CSP Technologies collaborated with USP’s
Packaging, Storage, and Distribution Expert Committee to
study the effects of a desiccant in multiple-unit pharmacy
containers. The study was conducted with commercially
available pharmacy containers. Both well-closed and tightly
closed containers were used in the study. Desiccating con-
tainers also were used. The objectives of this study were to
determine the amount of moisture that entered each con-
tainer and to compare the RH maintained in desiccating
and nondesiccating containers during a 90-day prescription
use life.

Test Protocol

Five different container types were used for the study:

1. Owens Illinois L-8 Container with SL-26 Screw-Loc

closure—USP h671i tightly closed.
2. Owens Illinois L-8 Container with CS-30 Snap Cap

closure—USP h671i well-closed.
3. Owens Illinois L-8 Container with SL-26 Screw-Loc

closure, with a total of 6.0 grams of molecular sieve

desiccant.
4. Owens Illinois L-8 Container with CS-30 Snap Cap

closure, with a total of 6.0 grams of molecular sieve

desiccant.
5. CSP Technologies M-3006-47 Activ-Vial with 8.0

grams of desiccant incorporated into the container in-

side wall.
All containers had a volume of approximately 31 cc.
A data logger was placed into each container and was

used to record the temperature and RH inside each container
during the test. The ambient conditions were 22 8C and 10–
15% RH. One data logger suitable for use is a data logger
manufactured by Hanwell Ltd., Hertford, UK, that monitors
and records temperature and relative humidity (Figure 1).
The RH logger is wireless and is specially designed to mea-
sure the RH inside small containers.

* Correspondence should be addressed to Peter Sagona, CSP Technologies,
Inc., 10 East 6th Avenue, Conshohocken, PA 19428; tel. 610.834.2048; fax
610.834.1722; e-mail pjsagona@aol.com.
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Fig. 1. Hanwell Hornet data logger

For each set of containers the RH was recorded for both
the steady-state condition (referred to as the prescription-life
condition) and the open/close condition (referred to as the
use-life condition).

Prescription-Life Condition
A set of containers was placed in an environmental cham-

ber and was maintained at 30 8C and 80% RH. The RH was
recorded at regular intervals over a 90-day period in each
container type (the steady-state condition). A total of 30
containers of each type was used for a total of 150
containers.

Use-Life Condition
A separate set of containers was set up to measure the

amount of moisture that enters the container during use life.
These containers were also placed in an environmental
chamber maintained at 30 8C and 80% RH. The RH was
measured during a 90-day use life during which the con-
tainer was opened 3 times a day with a 1-minute opening
interval. This occurred 5 days per week over the 90-day test-
ing period. A total of 30 containers of each type was used
for a total of 150 containers.

At the completion of testing, the temperature and RH data
from each logger were downloaded to a personal computer
and evaluated using Hanwell’s Z567 graphical software.

Findings—Nondesiccating Containers

As can be seen in Figure 2, for containers without desic-
cant the RH inside the container increases rapidly from the
initial condition of 10–15% RH. The results are similar in
both the well-closed and tightly closed containers. The
RH inside the container continued to increase over the pre-
scription life and eventually equilibrated with the outside
environment. The study found that the rise in RH was larger
over the first 10 days. The containers reached a RH of 60%
after 10 days in environmental conditions of 30 8C /80% RH
and a RH of ~70% after 30 days. The RH continued to in-
crease slowly until the RH inside the container reached
80%. Based on the rapid increase in RH, the duration of
the test was shortened to 30 days.

During open/close cycle testing, containers without des-
iccant immediately took on the relative humidity (RH) of
the outside environment after the first opening. The RH re-
mained at the 80% RH level over the entire use-life test.
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Fig. 2. Temperature and relative humidity behavior of nondesiccating container (SL26-ND) in relation to time in days.

Findings—Desiccating Containers

With respect to the prescription life condition, the RH in
the containers was recorded over the testing period, initially
defined as 90 days. The results indicate that all container

types with 6 grams of molecular sieve desiccant maintained
a RH of <5% over the period. The results are shown in Fig-
ure 3 and illustrate the effect of a desiccant on the RH inside
the container.

Fig. 3. Temperature and percent RH observed in a container with desiccant (CSP-2D).
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With respect to the use-life condition, the data loggers re-
corded the change in RH during the opening and closing of
the containers. The containers with desiccant reestablished a
low RH after each open/close cycle. On average, the RH in

the desiccated containers returned to <5% within 20 minutes
after the open/close cycle. Figure 4 illustrates the changes in
RH during the open/close cycle.

Fig. 4. Percent RH maintained in desiccated pharmacy container (SL26-1D) during use-life conditions.

Total Moisture into the Container

Again with reference to the prescription-life condition,
the amount of moisture entering a container is based on:

1. the quality of the closure seal,
2. permeation rate of moisture through the container ma-

terials, and
3. the driving force within the container that has the poten-

tial to absorb moisture.
Containers used in the study were tested for moisture in-

gress (permeation) based on the USP h671i test method.
This method uses a calcium chloride desiccant inside the
container as the driving force to maintain a moisture gradi-
ent with the ambient environment.

Based on the USP h671i test, the moisture ingress rate for
the well-closed container is 20 mg/day, and the moisture in-
gress rate for the tightly closed container is 2 mg/day.

Using nondesiccating containers, the incoming moisture
is absorbed by the drug product. In desiccating containers,
the desiccant absorbs the incoming moisture and not the
product. Figure 5 compares the potential amount of moist-
ure seen by the product over a 90-day shelf life in containers
with desiccant and without desiccant.

With reference to the use-life condition, over the 90-day
period, the container was opened 3 times a day for 1-minute
intervals. During each opening cycle the volume of air in-
side the container was exchanged with the ambient air. At
the environmental conditions of 30 8C/80% RH, the amount
of incoming moisture per opening (for a 31-cc volume) is
7.2 mg.
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Fig. 5. Moisture seen by product after 90 days (USP h671i protocol).

Figure 6 compares the potential amount of moisture seen
by the product over a 90-day use life in containers with

desiccant and without desiccant.

Fig. 6. Moisture seen by product in nondesiccated and desiccated containers after 90 days under use-life conditions (USP h671i protocol) .

The desiccating container directs moisture away from the
product. Desiccants have a greater attraction for the incom-
ing moisture and absorb the moisture before it reaches the
pharmaceutical. Desiccants have the potential to dramati-
cally reduce the amount of moisture seen by the drug.

Desiccating Container Considerations

Desiccants are widely used in the primary packaging of
pharmaceuticals. Desiccants are sold in single-unit sachets
or canisters containing 1–3 grams of either silica gel or mo-
lecular sieve desiccant. Alternatively, desiccants are some-

times placed into a reservoir in the container lid. The con-
tainer and the desiccating lid are 2 separate parts. All desic-
cants have a certain moisture capacity per unit mass of
desiccant. Care must be taken to minimize the exposure of
the desiccant to environmental moisture prior to packaging.
For this reason desiccants are normally stored in a moisture-
tight package (e.g., a foil bag) prior to use. Often, a low-RH
environment in the packaging area is used to ensure that the
desiccant does not absorb moisture before packaging.

Desiccating containers are now commercially available
with the desiccant incorporated into the inner walls of the
container. The desiccant is blended into a plastic insert so
that the granular desiccant is bound in the plastic and there
is no separate desiccant component to manage. The con-
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tainer may also incorporate a flip-top lid that protects the
desiccant from absorbing environmental moisture prior to
filling.

The amount of desiccant needed in the container is calcu-
lated based on:

1. the moisture leak rate into the container,
2. the storage- and use-life requirements, and
3. environmental conditions (temperature and RH) during

storage life and use life.
The manufacturers of pharmacy containers would be re-

sponsible for determining the amount of desiccant required
in the container. The manufacturers will certify that the con-
tainer meets the 90-day desiccating requirements using an
approved analytical method.

Nondesiccating pharmacy containers cost in the range of
$0.08–0.12 per unit depending on the container size. A des-
iccating container costs an additional $0.02–0.04 per con-
tainer, based on the amount (mass) of desiccant. The in-
creased cost to use a desiccating container is relatively
small compared to the protection offered to the prescription
packaged.

The use of a desiccating container for a prescription is
based primarily on the moisture sensitivity of the pharma-
ceutical; clearly, not all drugs require a desiccating con-

tainer. The pharmacist or prescription fulfillment center
will decide whether to package a drug in a desiccating con-
tainer based on the packaging requirements of the pharma-
ceutical product. Changes in pharmaceutical labeling may
be necessary to instruct pharmacists in selecting the proper
container for each pharmaceutical product.

CONCLUSION

Desiccating containers provide a cost-effective means of
protecting moisture-sensitive pharmaceuticals during the
prescription use life. The key benefit of a desiccating con-
tainer is the ability to absorb moisture that enters the con-
tainer during an open/close cycle before the moisture is
absorbed by the drug product. A desiccant may be included
in the container using traditional methods (i.e., canister or
sachets). Alternatively, currently available containers have
the desiccant blended into the inner wall of the container.
Suppliers of desiccating containers should provide certifica-
tion that the container supports the USP container require-
ments for desiccating containers. Changes to the labeling
requirements of pharmaceuticals may be necessary to iden-
tify which products require a desiccating container.
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Inductively Coupled Plasma–Optical Emission Spectroscopy as an
Alternative to the Heavy Metals Test

Martha Schenkenberger* and Nancy Lewen

ABSTRACT There has been growing concern regarding the use of the United States Pharmacopoeia (USP) test for Heavy
Metals, Method II h231i. A recent publication (3) describes the use of inductively coupled plasma–mass spectrometry (ICP–
MS) as an alternative to the compendial heavy metals test. USP recognizes that the current method utilizes dated technology
and has proposed that modern spectroscopic techniques be used to perform the heavy metals testing of pharmaceutical
ingredients. A general chapter on plasma spectrochemistry was proposed in Pharmacopeial Forum (4).

This article describes the use of another spectroscopic technique, inductively coupled plasma–optical emission
spectroscopy (ICP–OES), as an alternative to the compendial heavy metals test. ICP–OES offers many advantages over
the compendial method. It is a rapid, multielement technique that can be used to assay for the following elements:
antimony (Sb), arsenic (As), bismuth (Bi), cadmium (Cd), indium (In), lead (Pb), mercury (Hg), molybdenum (Mo),
palladium (Pd), platinum (Pt), ruthenium (Ru), selenium (Se), silver (Ag), and tin (Sn). Other advantages to the use of
this technique include the fact that only a small quantity of sample is required, and it provides element-specific results.

INTRODUCTION

Recent publications (1, 2, 3) have proposed the use of in-
ductively coupled plasma–mass spectrometry (ICP–MS) as
an alternative to the USP test for Heavy Metals, Method II
h231i. Additionally, a general chapter on plasma spectro-
chemistry was proposed in Pharmacopeial Forum (4). As
a result, the authors propose an inductively coupled plas-
ma–optical emission spectroscopy (ICP–OES) method as
a possible alternative to the compendial method in chapter
h231i for heavy metals. This method would provide ele-
ment-specific quantitative results for the following ele-
ments: arsenic (As), cadmium (Cd), indium (In), tin (Sn),
antimony (Sb), lead (Pb), bismuth (Bi), silver (Ag), mercury
(Hg), ruthenium (Ru), and molybdenum (Mo). Platinum
(Pt), palladium (Pd), and selenium (Se) may also be deter-
mined because these elements either are frequently used as
catalysts or are sufficiently toxic to warrant examination.

EXPERIMENTAL PROCEDURE

Accurately prepare a 1% solution of sample dissolved in a
suitable solvent in an acid-washed volumetric flask. (A suit-
able solvent is one that is capable of completely dissolving
the solid sample and does not provide any analytical inter-
ferences when introduced into the ICP–OES instrument.
Additionally, a suitable solvent should be relatively non-
volatile, such as deionized water, dilute nitric acid, dilute
hydrochloric acid, or a solution of butoxyethanol and water
[25:75].) If necessary, add an appropriate internal standard
according to the guidelines detailed in the proposed general

chapter on plasma spectrochemistry in PF (4). Prepare
working standard solutions that contain 0.5 and 1.0 mg/
mL each of As, Cd, In, Sb, Pb, Bi, Hg, Ru, Mo, Pt, Pd,
and, if necessary, an appropriate internal standard according
to the guidelines detailed in the proposed general chapter on
plasma spectrochemistry (4). Dilute to volume with the
same solvent used to dissolve and dilute the sample. Prepare
a second set of working standard solutions that contain 0.5
and 1.0 mg/mL each of Se and Ag and, if necessary, an ap-
propriate internal standard according to the guidelines de-
tailed in the proposed general chapter on plasma
spectrochemistry (4). Dilute to volume with the same sol-
vent used to dissolve and dilute the sample.

Using either an axial or lateral ICP–OES instrument, se-
lect at least three wavelengths per analyte element. Follow
the guidelines detailed in the proposed general chapter on
plasma spectrochemistry in PF (4) for calibration and
analysis.
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Particulate Contaminants of Intravenous Medication and the Limits Set by
USP General Chapter h788i

Nrapendra Nath,* Elizabeth McNeal, Donald Obenhuber, Branda Pillari, Lisa Shelton, Marla Stevens-Riley, and Neal Sweeney,
Microbiology Team, Office of Generic Drugs, U.S. Food and Drug Administration{

ABSTRACT The presence of foreign particulates in drug products is a function of the manufacturing process, and the limits
on particulates are described in USP General Chapter h788i Particulate Matter in Injections. Contamination of parenteral
drugs with particulate matter, especially regarding intravenous or intrathecal injections, is potentially dangerous to the
patient’s health. Risks associated with the injection of particulates intravenously have been well documented.

Exhibit batch records for 406 lots in 295 drug applications for various injectable drugs from 1998 to 2002 were reviewed.
Particulate counts for each lot were noted and analyzed statistically.

The mean counts for particles �25 mm were 15 �43 (mean �1 SD). The corresponding counts for �10 mm particles were
219 �415. Statistically significant differences in particulate contamination were observed between aseptically processed and
terminally sterilized products and different types of containers (ampules, glass and plastic vials, and syringes) used to fill the
drug products.

USP h788i allows up to 6000 and 600 particles per container for 10 mm and 25 mm particulates, respectively. Based on our
data it appears that the current limits are lenient and that the USP h788i acceptance limits could be lowered.

INTRODUCTION

It is well recognized that contaminating particles, viable
or nonviable, are undesirable in sterile products intended for
parenteral administration, especially those for intravenous
or intrathecal injection. Harmful effects of particulate con-
tamination are well documented both clinically and experi-
mentally (1–11). Reducing and eliminating particulate
contamination remains a goal for all sterile drug products;
however, in practice, low levels of contamination with non-
viable particulate remains inevitable. Improvements in man-
ufacturing technologies have allowed better control in
limiting these contaminants.

In order to control contaminants in drug products it is
necessary to understand the source and the nature of these
contaminants. It is well known that the type and nature of
contamination depends on the manufacturing process. Var-
ious contaminants have been identified as rubber (from stop-
pers), glass (from vials), fiber (from uniforms), rust and
metal (from machinery), silicon (from siliconization of stop-
pers), dust, and crystals. Other materials, such as plastic
(from the molding process), also could contaminate the drug
products (2, 12–16).

The methods of detection and the limits for nonviable
particulate contamination in parenteral drugs are described
in USP General Chapter h788i Particulate Matter in Injec-
tions, and these limits serve as the de facto standards. USP

h788i was first proposed in 1983, and it became official in
USP XXI in 1986. According to a report by the Committee
on Particulate Matter (17), particulate limits were based on
data provided by FDA for 19 drug products, including
small-volume parenteral (SVP) and large-volume parenteral
(LVP) drug products, in which the combined mean particu-
late counts for 10-mm particulates were reported to 59
(�89) particles per mL and the corresponding values for
25-mm particulates were 13 (�27) per mL. Historical per-
spectives on particulate contamination limits incorporated
in USP h788i are described in commentaries (18, 19). We
present data representing 110 different drugs manufactured
by 51 different firms using a variety of manufacturing pro-
cesses during a five-year period from 1998 to 2002. Data
presented show that the limits specified in General Chapter
h788i could be significantly lowered without rejecting a
large number of manufactured products. These lower limits
would ensure that injectable drug products sold in the
United States are of the highest quality that is reasonable.

METHODS

In the five-year period from 1998 to 2002, the Office of
Generic Drugs received and reviewed 295 Abbreviated New
Drug Applications (ANDAs) for injectable drug products.
The applications included drugs that were liquids, lyophi-
lized, or sterile powder. Data for only SVPs (�100 mL/con-
tainer) are included in the analysis; LVPs (>100 mL/
container) are excluded. It should be noted that particulates
are expressed on a per-container basis in the case of SVPs
and on a per-mL basis in the case of LVPs.

* Correspondence should be addressed to Nrapendra Nath, Ph.D., Room
#N116, HFD-600, Office of Generic Drugs, U.S. Food and Drug Adminis-
tration, 7500 Standish Place, Rockville, MD 20855; phone: 301.827.0522;
fax: 301.827.5911; e-mail: nathn@cder.fda.gov.
{
The views presented in this article do not necessarily reflect those of

FDA. No official support or endorsement by the Food and Drug Adminis-
tration is intended or should be inferred.
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Exhibit batch records submitted in each of 295 ANDAs
were reviewed, and the particulate counts for each lot were
recorded from the Certificate of Analysis (COA) provided in
the application. In most cases, the light-obscuration method
was used to count particulates in the drug products; how-
ever, the specific nature of instruments used is not recorded
and is not part of this analysis. If the COA did not contain
numerical values for the particulate counts, then the particu-
late counts were obtained from the stability data. If the par-
ticulate counts were provided, they were noted and included
in the analysis. The particulate data from stability studies
reflected early test points only and did not represent counts
at the end of the product shelf life.

In a few cases, when multiple values for the same lot were
provided, e.g., when vials were tested from the beginning,
middle, and end of a run, the highest value for the particu-
lates (reflective of the worst-case scenario) were recorded
and used in the analysis. In applications where data for more
than one exhibition lot were provided, values for all lots
were noted and analyzed. A total of 38 ANDAs were ex-
cluded either because the ANDAs were not available (13)
or the particulate counts were not reported in the COA
(25) or the stability data could not be included for a variety
of reasons.

Overall, numerical counts for particulates were available
for 228 out of 295 applications reviewed. Data for a total of
406 lots were available and entered into a Microsoft Excel
spreadsheet for analysis. The analysis included calculation
of the mean, standard deviation, standard error, distribution
analysis, regression analysis, and t-Test.

RESULTS AND DISCUSSION

Basis of Data

Particulate data analyzed are derived from a total of 295
ANDAs received during a five-year period, 1998 to 2002, as
summarized in Table 1. For generic drugs, several different
firms may apply for the same drug and dosage form. Each
generic drug application is required to include manufactur-
ing batch records for a minimum of one batch representing
not less than (NLT) 10% of the full production lot using the
same or equivalent equipment and process as used in the
manufacture of the full production lots. It should be noted
that data analyzed here closely represent manufacturing
conditions and reflect lots produced commercially.

Table 1 lists the number of different drugs applied for
each year. The applications were submitted by 15 to 17 dif-
ferent applicants each year, and during a period of five years
a total of 51 different applicants applied for a total of 110
different drugs. The firms included small and large compa-
nies, established as well as new firms, and included both do-
mestic and foreign firms.

Table 1. Summary of database (1998–2002) used in the
study

Type 1998 1999 2000 2001 2002 Total

Number of
ANDAs

64 52 68 53 58 295

Number of
Firms

15 17 17 17 17 51*

Number of
Drugs

25 23 30 33 42 110**

Number of Lots by Dosage Form

Injection 85 50 80 53 66 334
For Injection 12 18 19 11 12 72

Number of Lots by Container Type

Glass vials 77 63 92 54 68 354
Ampules 3 2 7 2 9 23
Plastic Vials 5 2 0 0 0 7
Flexible Bags{ 0 1 0 3 3 7
Syringe 12 2 0 0 1 15

Number of Lots by Sterilization Process

Aseptic
Process

64 53 72 48 57 294

Terminal Steri-
lization

33 15 27 16 21 112

Number of Lots by Fill Volume

LVP Lotsz 0 0 10 4 4 18
SVP Lots 97 68 99 64 78 406

* The total represents the number of different applications during five years.
The same applicant may repeat in different years. The applicant is not ne-
cessarily the manufacturer of the drug product.
** The total represents the number of different drug products during five
years. The same drug may repeat in different years.
{
Flexible bags are almost always LVP; these are not included in the parti-

culate analysis.
z
ANDAs for LVPs are not included in the present particulate analysis.

NOTE: USP General Chapter h1i defines SVP as containers �100 mL; for
the present study we used this definition.

Particle contamination data for 406 lots of various drugs
were derived from a total of 228 ANDAs, including 334 lots
that were liquids and 72 lots that were either lyophilized or
filled as sterile powder. All lots represented SVP dose forms
(�100 mL/container). Another 18 lots, representing LVP
(>100 mL/container) are not included in the present data
analysis.

Data for the number of lots, according to the type of con-
tainer used to package the drug products, show that 87%
(354 out of 406) were filled in glass vials. Data also show
that 72% (294 out of 406) were manufactured using an asep-
tic process.
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Particulate Counts

The mean particulate counts over five years show con-
sistency (Table 2). The mean counts for �25-mm particu-
lates were 11, 14, 16, 15, and 19 for five years from 1998
to 2002, and the corresponding values for �10-mm particu-
lates were 214, 194, 274, 153, and 259. The mean

particulate counts over the five-year period did not show sta-
tistically significant trend as indicated by their correlation
coefficient (R2) values as shown in Table 7. Overall, the
mean particulate counts for all 406 lots were 15 �43 (mean
�1 SD) for �25-mm particles and 219 �415 for �10-mm
particles (Table 3).

Table 2. Particulate contamination in SVP lots 1998–2002

1998 1999 2000 2001 2002

Number of Lots 97 68 99 64 78

Particle Size (mm)* �25 �10 �25 �10 �25 �10 �25 �10 �25 �10
Mean** 11 214 14 194 16 274 15 153 19 259
SD 28 587 44 291 51 635 54 238 39 326
Mean +3 SD 96 1977 145 1067 170 2178 179 867 136 1236
Maximum 231 5188 297 1204 377 3856 418 1160 198 1892

* In SVP parenteral drugs USP h788i allows NMT 600 particulate (�25 mm)/container and NMT 6000 particles (�10 mm)/container when
using the light-obscuration method. Using the microscopic method, particulates allowed are NMT 300 (�25 mm) and 3000 (�10 mm)
particles/container.
** All particulate counts for SVPs reported here are based on counts per container.

It should be noted that the FDA data used by USP in 1983
to set particulate limits were based on combined data for
SVP and LVP and were presented as counts per mL,
although the current counts for SVP are based on counts
per container; therefore, the two sets of values are not di-
rectly comparable.

Dosage Form

A comparison of particulate contamination in drugs that
are liquids (Injections) and those that are either lyophilized
or filled as sterile powder (For Injection) is summarized in
Table 3. The mean counts for�25-mm particulate were 13�
38 and 24�44 among Injections and For Injections, respec-
tively. The difference is statistically significant; i.e., the
probability that the observation was by chance alone is
<0.05% (p <0.05). Similarly, a significant difference
(p <0.01) is also observed for �10-mm particulate contam-
ination. In a Canadian study significantly higher particulate
counts in powder-fill products were reported (14); however,
lower particulate counts were reported in another study of
11 lots of cephalosporin filled as dry powder (20).

Table 3. Particulate contamination by dosage form

All Lots Injections For Injection

Number
of Lots 406 334 72

Particle
Size (mm)

�25 �10 �25 �10 �25 �10

Mean 15 219 13 181 24 375
SD 43 415 38 384 44 401
Mean

�3 SD
145 1465 128 1333 157 1579

The reason for these differences between dosage forms is
not known, but it is possible that the excess particulates ob-
served in For Injection drugs represent insoluble aggregates
of undissolved product ingredients. However, the higher
particulate counts could also be process-associated contam-
ination resulting from the lyophilization process.

Manufacturing Process

Contaminating particulates in the products manufactured
using a terminal sterilization process were significantly low-
er (p <0.01) than in products that were produced using an
aseptic process, as shown in Table 4. It could be argued that
at least one of the reasons for the higher particulate counts in
aseptically produced drugs is that the filtration process con-
tributes to the particulates in the filtrate. However, we know
that many terminally sterilized products also include a filtra-
tion step in addition to the terminal sterilization process.
Therefore, filtration is probably not a full explanation of
the observation.

Table 4. Particulate contamination by sterilization
process

All Lots Aseptic
Process

Terminal
Sterilization

Number
of Lots 406 294 112

Particle
Size (mm)

�25 �10 �25 �10 �25 �10

Mean 15 219 17 245 10 154
SD 43 415 45 438 24 289
Mean

�3 SD
145 1465 153 1560 82 1021
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Container Types

A comparison of particulate contamination in drugs filled
in glass vials and those filled in glass ampules shows that
significantly lower (p <0.01) counts of �25-mm particulates
were observed in ampules compared to glass vials; however,
the difference for �10-mm particulates was not statistically

significant (Table 5). A similar comparison between glass
vials and plastic vials showed significantly lower contami-
nation in plastic vials. The presence of a relatively low level
of particulates in plastic compared to glass ampules has
been reported previously (21, 22).

Table 5. Particulate contamination by container type

Glass Vials Ampules Plastic Vials Glass Syringes
Number of Lots 354 23 7 15

Particle Size (mm) �25 �10 �25 �10 �25 �10 �25 �10
Mean 16 226 6 185 5 59 5 111
SD 45 426 7 232 4 50 3 207
Mean �3 SD 151 1504 27 881 17 209 14 732

The mean levels of particulates in 15 lots of glass syringes
were 5 and 111 for �25-mm and �10-mm particulates, re-
spectively. The level of contamination in syringes relative
to glass vials was significantly lower; similarly lower parti-
culate counts in sterile filled syringes have been previously
reported (23).

Particulate Distribution

Statistical analysis of particulate distribution among 406
lots is shown in Table 6. Data show that very large propor-

tions of lots are clustered toward the lowest range, �100
particles per container; in fact, the largest number of lots re-
ported zero counts. In the case of �10-mm particulates,
some tailing in distribution is observed, and it is more pro-
nounced in applications submitted in 1999 and 2002. A his-
togram showing the relationship between the numbers of
lots studied and the level for �10-mm particulates is shown
in Figure 1 and for �25-mm particulates in Figure 2.
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Table 6. Distribution of contaminating particles, all lots combined: 1998–2002

1998 1999 2000 2001 2002 Cumulative
Number of
Particulates

(mm) �25 �10 �25 �10 �25 �10 �25 �10 �25 �10 �25 �10

�100 96* 61 65 42 94 53 63 44 73 33 391 233
200 0 12 2 8 3 23 0 6 5 12 10 61
300 1 6 1 4 1 5 0 2 0 11 3** 28

400 0 7 0 3 1 5 0 2 0 9 1 26
500 0 2 0 2 0 5 1 2 0 3 1 14
600 0 2 0 2 0 0 0 2 0 1 0 7
700 0 4 0 1 0 1 0 4 0 1 0 11
800 0 0 0 1 0 0 0 1 0 1 0 3
900 0 0 0 1 0 0 0 0 0 3 0 4

1000 0 0 0 1 0 1 0 0 0 1 0 3
1100 0 0 0 1 0 0 0 0 0 1 0 2
1200 0 1 0 1 0 1 0 1 0 1 0 5
1300 0 0 0 1 0 0 0 0 0 0 0 1
1400 0 0 0 0 0 0 0 0 0 0 0 0
1500 0 0 0 0 0 1 0 0 0 0 0 1

1600 0 0 0 0 0 0 0 0 0 0 0 0
1700 0 0 0 0 0 0 0 0 0 0 0 0
1800 0 0 0 0 0 0 0 0 0 0 0 0
1900 0 0 0 0 0 0 0 0 0 1 0 1

�2000 0 2 0 0 0 4 0 0 0 0 0 6
* Numbers indicate lots with particulate counts �100 per container.
** Horizontal lines represent mean +3 SD cutoff.

Fig. 1. Counts for �10-mm particulates in all lots combined
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Fig. 2. Counts for �25-mm particulates in all lots combined

Table 7 summarizes mean particulate counts for each
dosage form by the year of application. Analysis of the data
for trends in particulate counts during the five-year period
shows correlation coefficient (R2) values ranging from
0.00 to 0.85 for various categories; however, none is consid-
ered

statistically significant. The mean particulate counts for �
25-mm and �10-mm particulates during the five-year study
period for each of the dosage forms are shown graphically in
Figures 3 and 4.

Table 7. Mean particulate counts by the year of application

�25-mm Particulates �10-mm Particulates

Combined Inj.* FIJ Asep. Term. Combined Inj. FIJ Asep. Term.
1998 11 12 7 8 17 214 216 203 283 80
1999 14 8 33 17 6 194 131 370 217 114
2000 16 12 37 18 11 274 206 563 277 265
2001 15 16 13 17 8 153 135 240 149 167
2002 19 18 30 24 8 259 215 499 301 146
All Years 15 13 24 17 10 219 181 375 245 154
R2 for 1998–2002 0.850 0.658 0.097 0.783 0.359 0.025 0.0 0.217 0.007 0.174

* Inj. = Injection (liquids), FIJ= For Injection (lyophilized or powder), Asep. = Aseptically Processed, Term. = Terminally Sterilized.

Fig. 3. Counts for �25-mm particulates by year and dosage form
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Fig. 4. Counts for 10-mm particulates by year and dosage form

For analysis and to identify lots with high counts, we as-
sumed a cut-off based on a mean +3 SD, representing 99.7%
of the population and that the occurrences of particulate
contaminations were random. On the basis of these criteria,
we identified eight lots that had counts of either 300 �25-
mm or 1500�10-mm particulates as shown in Table 8. These
eight lots have little in common to suggest the cause of the
observed high counts. Five different firms manufactured the
lots. The lots included liquid as well as For Injection dosage

forms; most were filled in glass vials, but one lot was filled
in glass ampules. Among the eight lots both aseptically
filled and terminally sterilized lots are represented.
Although most of the lots showed high counts for �10-
mm particulates, only one lot (#5) showed relatively high
counts for both �25-mm and �10-mm particulates. The lot
(#7) with the highest �25-mm particle counts had relatively
modest counts for �10-mm particulates.

Table 8. High-count lots based on mean �3 SD criterion
(counts >1500 for �10-mm particles or >300 for �25-mm particles)

Particulate Counts**

Lot # Firms* Year Dosage Form
Container
Type

Manufacturing
Process 25-mm 10-mm

1 A 1998 Injection Glass Vial Aseptic 28 (0.3) 5188 (11.9)
2 A 1998 Injection Glass Vial Aseptic 39 (0.6) 2292 (5.0)
3 B 2000 For Injection Glass Vial Aseptic 265 (5.8) 3741 (8.5)
4 B 2000 For Injection Glass Vial Aseptic 80 (1.5) 2330 (5.0)
5 C 2000 Injection Glass Vial Aseptic 377 (8.4) 2385 (5.2)
6 D 2000 Injection Glass Vial Terminal 14 (0) 3856 (8.7)
7 D 2001 Injection Glass Vial Aseptic 418 (9.4) 602 (0.9)
8 E 2002 Injection Ampule Aseptic 56 (1.0) 1892 (4.0)

*
Individual firms, represented by letter code.

**
Values in parentheses represent numbers of SD from the particulates mean for all lots.

Our study provides a clear view of the actual capabilities
of the current technologies. It should be noted that data pre-
sented in the study represent exhibit lots for nearly all
ANDAs for injectable drugs presented to FDA during the
five-year period; therefore, statistical values reported here
represent true values for the exhibit lots without bias. In
the case of sterile drug products, it is reasonable to assume
that the processes used in the manufacture of the exhibit lots
were essentially the same as used in the manufacture of full-
scale production lots; therefore, the level of particulates in
exhibit lots may be a reasonable reflection of particulate
contamination in the full-scale production lots.

Data summarized in Table 8 show that if particulate con-
tamination limits were based on mean +3 SD one would
have identified eight lots as the outliers, including five in
which particulate counts were greater than mean +6 SD.
The manufacturers would have been prompted to identify
the source of particulate contamination and improve the
quality of their product by lowering contamination. It
should be pointed out that the injury caused by the presence
of nonviable particulate contamination in the injections is
well documented in the scientific literature (1–11) and must
be considered when limits for particulate contamination are
determined. It should be recognized that the presence of any
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foreign particulate matter in an injectable drug form is un-
desirable; however, a certain level of contamination is al-
lowed, as represented by limits set in USP h788i, due to
practical limitations of the manufacturing technologies.

CONCLUSION

Data provided show that low particulate counts in the par-
enteral drugs currently produced are the norm across the
manufacturing processes representing a variety of technolo-
gies and container types. To the best of our knowledge, this
is the first publication analyzing data representing a broad
spectrum of manufacturing processes.

Our study shows that the contaminating particulates in in-
jectable drug products are significantly lower than currently
allowed by USP General Chapter h788i Particulate Matter
in Injections. The lower particulate counts reported here in-
dicate that the current manufacturing technologies are per-
forming well. However, our data show that there is a wide
gap between the actual particulate contamination present in
the injectable drug products and the amount of contaminants
allowed under the current limits in USP h788i. The mean
counts for all lots combined were 15 (SD 43) and 219
(SD 415) for 25-mm and 10-mm size particulates, respective-
ly. The difference between the mean counts and the USP
limits represent more than 13 SD. In statistical terms, mean
+3 SD represents 99.7% of the samples in a normal distribu-
tion; current limits could be lowered without significantly
increasing lot rejection due to particulate contamination.

We hope that this Stimuli article will help generate discus-
sion about the need and usefulness of tighter limits based on
recent data, such as presented here, and perhaps additional
studies could be performed to establish safe limits for partic-
ulate contamination without placing excessive burden on
the industry.
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A Rapid and Simple Stability-Indicating HPLC Method for the Analysis of
Valproic Acid in Divalproex Sodium Formulations

Patrick N. Yat,* Isa Odidi, Amina Odidi, Raman Varatharajan, Shicheng Zhang, Fariba Pourhadi, and Ahmed Fayaiz

ABSTRACT A simple, selective, and rapid high-performance liquid chromatographic method for the analysis of valproic
acid in divalproex sodium formulations was developed and validated. Sample preparation was in methanol and 0.5% sodium
dodecyl sulfate (1:9 v/v) and resolved on a C8 column with UV detection at 215 nm. The mobile phase consisted of
acetonitrile and 25 mM sodium dihydrogen phosphate buffer, pH 3.5 (1:1 v/v) at a flow rate of 1.0 mL/min. Calibration
curves were linear (r > 0.9999) over the concentration range of 5.01 mg/mL–1002 mg/mL. The coefficients of variation
(CVs) were <2% for valproic acid recoveries at three concentration levels (70%, 100%, and 130%) of the finished
product assay, and the intraday and interday precision CVs were <2%. Valproic acid retention times were generally about
5 min.

The quantitation limit for valproic acid related compound Awas about 62 ng on the column. Mean recoveries of valproic
acid related compound A spiked in drug substance and in drug product at about 0.5% of valproic acid assay concentrations
were 82.1% and 107.7% in drug substance and drug product, respectively, with CVs <15%. The developed method gave
good resolution between valproic acid and valproic acid related Compound A. Stability-indicating studies were performed on
an HPLC system equipped with a photodiode-array detector. The drug was stable under acid, base, thermal, and UV
conditions; however, additional peaks were observed with the sample treated under oxidative conditions. The method was
specific and stability indicating and therefore could be employed as a more convenient and efficient option for the analysis of
valproic acid and its related compounds in drug substance and formulations.

BACKGROUND AND INTRODUCTION

Divalproex sodium, sodium hydrogen bis(2-propylpen-
tanoate), is chemically composed of valproic acid and val-
proic acid sodium salt in a 1:1 molar ratio (Figure 1).
Valproic acid is used as an anticonvulsant and mood stabi-
lizer in the treatment of several seizures because of its wide
spectrum of activity (1–3). Several methods for the analysis
of valproic acid in biological samples have been reported
based on derivatization followed by HPLC analysis with
fluorimetric detection (1–2, 4–6). Other reported methods
involved LC-MS (7) and GC with electron-capture detec-
tion (8).

Fig. 1. Chemical structure of divalproex sodium

Application of compendial GC methods (9–10) for the
analysis of valproic acid in drug substance and in finished
formulations did not provide fast and high throughput.

Our analysis of valproic acid in finished formulation gave
results of intraday and interday precision that showed coef-
ficient of variations >3% and 6%, respectively, and sample
preparations involving liquid–liquid extraction were
lengthy and time consuming.

This article describes a simple HPLC method with UV
detection for the quantification of valproic acid in drug sub-
stance, drug products, and dissolution samples, as well as
application to related compounds. The developed method
was validated under such parameters as linearity, recov-
ery/accuracy, precision, ruggedness, robustness, specificity
and selectivity, detection, and quantitation limits. The meth-
od is conveniently employed for the analysis of valproic
acid in divalproex sodium delayed-release and extended-re-
lease formulations and in their respective dissolution sam-
ples, as well as monitoring related compounds in stability
samples.

EXPERIMENTAL

Materials

USP Valproic Acid RS and USP Valproic Acid Related
Compound A RS were purchased from the US Pharmaco-
peia (Rockville, MD, USA). Divalproex sodium API was
obtained commercially from a reputable supplier (confiden-
tial information). AnalaR-grade sodium phosphate monoba-
sic monohydrate, HPLC-grade acetonitrile, methanol, and
2-propanol (EM Science, Merck KGaA, Darmstadt, Ger-
many) were purchased from VWR Canada. HPLC-grade

* Correspondence should be addressed to: Patrick N. Yat, IntelliPharma-
Ceutics Corp., 405 Britannia Road East, Mississauga, Ontario, Canada
L4Z 3E7; tel. 1.905.507.3001; fax 1.905.507.0900; e-mail pyat@intelli-
pharmaceutics.com.
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water, o-phosphoric acid, and sodium dodecyl sulfate (SDS)
were purchased from Fischer Scientific Canada. Divalproex
sodium finished drug products were formulated at our facil-
ities, and reference products were acquired commercially.

Instrumentation

The HPLC systems used were a Waters 2695 Separations
Module equipped with a Waters 2487 dual wavelength ab-
sorbance detector for assay. AWaters solvent delivery pump
(Model 600), a Waters 600E System controller, an auto in-
jector (model 715), and a Waters 996 photodiode array de-
tector (Waters Corporation, Milford MA, USA) were used
for stress studies, along with an ERC model 3415� Solvent
degasser. A 4.6 � 150 mm Agilent Eclipse XDB Cg, 5-mm
column (Agilent Technologies, Palo Alto, CA, USA) was
used with a mobile phase consisting of acetonitrile and 25
mM NaH2PO4 pH 3.5 with H3PO4 (1:1 v/v) at a flow rate of
1.0 mL/min. The detector wavelength was set at 215 nm.
Injection volume was 50 mL per injection, and the HPLC
system equilibrated for about 30 min before the commence-
ment of runs.

Method

Mobile phase
Dissolve 3.5 g of sodium phosphate monobasic monohy-

drate in 1000 mL of DI water. Mix well, and adjust with
o-phosphoric acid to a pH of 3.5. Transfer 500 mL of this
solution into a l-L volumetric flask, add 500 mL of acetoni-
trile, and mix well. Pass the solution through a 0.45-mm ny-
lon membrane filter, and degas before use.

Standard Solutions
Standard Solution A—Accurately weigh about 50 mg of

USP Valproic Acid RS into a 50-mL volumetric flask. Add
about 10 mL of methanol to dissolve; make up to volume
with 0.5% SDS solution and mix well. Concentration of val-
proic acid is about 1 mg/mL.

Standard Solution B—Weigh quantitatively USP Valproic
Acid Related Compound A RS into a known volume of 2-
propanol so that the final concentration of related compound
A is about 50 mg/mL.

Working Standard (Resolution) Solution— Pipet 25.0 mL
of Standard Solution A into a 50-mL volumetric flask. Using
a Hamilton syringe, add 50 mL of Standard Solution B. Di-
lute withMobile Phase to volume and mix well. Pass a por-
tion of this solution through 0.45-mm PVDF syringe filter
(NOTE: a 0.45-mm nylon filter failed the filter selection), dis-
carding the first 1–2 mL; collect the filtrate into an HPLC
vial for analysis. The concentrations of valproic acid related
compound A and valproic acid in the Working Standard
(Resolution) Solution are about 50 mg/mL and 500 mg/mL,
respectively. Standard and Test Solutions are stable for at
least 3 days at room temperature and at 4 8C. Valproic acid
Standard Solution B is stable for at least 2 weeks at 4 8C.

Test Solution
Weigh not fewer than twenty divalproex sodium 500 mg

(valproic acid) tablets and grind into a fine powder. Place an
amount equivalent to one tablet weight into each of three 1-
L volumetric flasks. Add 100 mL of methanol, and sonicate
for about 5 min. Add about 800 mL of 0.5% SDS solution
and sonicate for about 3 min. Dilute with more 0.5% SDS
solution to volume and mix well. Pass a portion of this solu-
tion through a 0.45-mm PVDF syringe filter, discard the first
1–2 mL, and then collect into HPLC vial for analysis. The
concentration of valproic acid in the Test preparation is
about 0.5 mg/mL.

VALIDATION PROCEDURES

System Suitability

The Resolution Solution was run at any one time for sys-
tem suitability before sample analysis. Six consecutive in-
jections of the Resolution Solution were performed and
evaluated for repeatability, peak symmetry, plate count,
and resolution. Typical system suitability results are sum-
marized in Table 1.

Table 1. Summary of system suitability results for valproic acid

Injection
Number

Retention
Time of
Valproic

Acid (min.)

Peak Area of
Valproic Acid

(AU)
USP Tailing

Factor USP Tangent
USP

Resolution

1 5.15 880695 1.14 8781 6.93
2 5.14 881295 1.13 8807 6.93
3 5.17 881303 1.13 8804 6.96
4 5.17 880383 1.14 8838 6.89
5 5.17 881191 1.14 8894 6.93
6 5.16 881424 1.13 8799 6.93

Mean 5.16 881049 1.14 8821 6.9
%CV 0.2 0.0 0.5 0.5 0.3
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Linearity
The linearity of response for the method was determined

by analyzing standard solutions of valproic acid Std 1–Std
10 in the concentration range of 2.506–1002.45 mg/mL (Ta-
ble 2). The results show that the peak area responses are lin-
ear within the concentration range of the analysis. The
correlation coefficient was >0.9999. Figure 2 is a linear
curve of valproic acid.

Table 2. Linearity and range of valproic acid

Standard Number
Concentration

(mg/mL) Peak Area (AU)

1 2.506 2293
2 5.012 7719
3 10.025 15790
4 25.061 40671
5 50.123 82031
6 100.245 163718
7 250.613 414260
8 501.225 830705
9 751.837 1249108
10 1002.45 1660370

Correlation coeffi-
cient, r 2

1.0000

Slope 1659.4441
Intercept –1233.5412

Fig. 2. Linear curve of valproic acid: concentration 2.506–1002.45 mg/mL
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Accuracy/Recovery
Accuracy was studied by preparing samples of divalproex

sodium 500 mg (valproic acid) finished product in triplicate
at the 70%, 100%, and 130% levels of the target valproic
acid concentration and assaying them according to the
procedure described in the Test preparation.

A typical chromatogram of Valproic acid Working Stan-
dard (Resolution) Solution is depicted in Figure 3. Figure 4
is a typical chromatogram of sample solution at the 100%

level. The mean percent recovery ranged from 99.7% to
101.7% of the label claim of valproic acid at all levels of
the recovery analysis, and the CV values for each level
ranged from 0.4% to 0.6%. The overall mean percent recov-
ery was 100.4% of the label claim of valproic acid with an
overall CV of 0.6% (Table 3).

Fig. 3. A typical chromatogram obtained from valproic acid Working Standard (Resolution) Solution

Fig. 4. A typical chromatogram obtained from assay sample solution of divalproex sodium formulation

STIMULI TO THE REVISION PROCESS
Pharmacopeial ForumStimuli articles do not necessarily reflect the policies

Vol. 30(6) [Nov.–Dec. 2004]of the USPC or the USP Council of Experts2284

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
ti
m
ul
i
to

th
e
R
ev
is
io
n
P
ro
ce
ss



Table 3. Summary of accuracy/recovery results for the assay of valproic acid in divalproex sodium drug product

Level
Sample
Number

Sample
Amount
(mg)

Valproic Acid % Mean
Recovery
(%CV)

Theoretical
(mg)

Measured
(mg)

%
Recovery*

70% 1 498.82 351.28 350.61 99.8 100.0
(0.4)2 497.28 350.20 350.67 100.1

3 498.52 351.07 352.41 100.4
100% 1 710.58 500.41 498.88 99.7 100.0

(0.5)2 711.29 500.91 501.32 100.1
3 711.81 501.27 502.85 100.3

130% 1 925.20 651.55 654.33 100.4 101.1
(0.6)2 924.58 651.11 658.96 101.2

3 924.75 651.23 662.10 101.7
Mean 100.4
%CV 0.6
* Results based on mean of three injections

System Precision
System precision was evaluated by making six consecu-

tive injections of the system suitability (Resolution) solu-
tion. The CVs of the retention times and of the peak areas
of valproic acid from the six consecutive injections of the
system suitability solution injected were 0.2% and 0.0%, re-
spectively (Table 1).

Method Precision
A method precision study was performed to determine

the reproducibility of the method. Six samples were pre-
pared at the 100% level and assayed according to the proce-
dure described in the Test preparation. The results of the
precision study are summarized in Table 4. The mean val-
proic acid recovery was 100.3% of the label claim for val-
proic acid with a CV of 0.4%.

Table 4. Summary results for valproic acid method precision

Sample
Number

Sample
Amount
(mg)

Valproic Acid

Recovery* (%LC)

Theoretical
(mg)

Measured
(mg)

1 710.58 500.41 498.88 99.7
2 711.29 500.91 501.32 100.1
3 711.81 501.27 502.85 100.3
4 711.63 501.15 504.71 100.7
5 710.93 500.65 502.85 100.4
6 711.83 501.29 504.86 100.7

Mean 100.3
%CV 0.4

* Results based on mean of three injections
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Ruggedness
Ruggedness was performed by a second analyst on six

sample solutions by following the same procedure for meth-
od precision on a separate day and using a different HPLC

system. The mean valproic acid recovery was 101.8% of the
label claim for valproic acid with a CV of 0.2% (Table 5).

Table 5. Summary results for valproic acid ruggedness test

Sample
Number

Sample Amount
(mg)

Valproic Acid Recovery*

(%LC)Theoretical
(mg)

Measured
(mg)

1 717.04 504.96 516.02 102.2
2 711.22 500.86 511.10 102.0
3 712.15 501.51 510.42 101.8
4 715.19 503.65 510.01 101.3
5 711.13 500.80 509.18 101.7
6 715.05 503.56 513.99 102.1

Mean 101.8
%CV 0.2

* Results based on mean of three injections

Robustness
Robustness studies were performed on method precision

sample #1 by making slight variations in flow rate, amount
of acetonitrile, and buffer pH changes one at a time. Accept-
able robustness results were defined as falling in the
98–102% range of the target conditions result. The results
of the robustness study are summarized in Table 6.

Table 6. Summary results for valproic acid robustness
test

Parameter %
Recovery*

Percent
of Target

Target Conditions 99.7 100.0
Flow Rate 0.9 mL/min 102.7 103.0

1.1 mL/min 100.9 101.2
Buffer pH 3.0 100.8 101.1

4.0 101.8 102.1
Acetonitrile

Variation
48% 101.1 101.4
52% 100.4 101.7

* Results based on mean of three injections
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Specificity and Selectivity
The specificity of the method was determined by running

a blank solution followed by a placebo sample solution of

divalproex sodium formulation on an HPLC column for
analysis. A typical chromatogram obtained from the placebo
sample solution is shown in Figure 5.

Figure 5. A typical chromatogram obtained from divalproex sodium placebo sample solution

Selectivity was determined by performing forced degra-
dation studies on divalproex sodium finished product and
evaluating the peak purity of valproic acid from any result-
ing impurities from the stress treatment. Analysis of the
peak purity was performed using PDA purity plots in which
a purity angle, PA, of the valproic acid peak was generated
against a threshold, TH, value. The peak is considered pure
if the value is equal to or less than the threshold, TH, value.
Table 7 is a summary of the purity angle and threshold val-
ues from the various stress condition studies performed on
the finished formulation. Valproic acid peak separations and
PDA spectral scans of the various forced degradation
studies are shown in Figures 6–11.

Table 7. Summary results for valproic acid method
forced degradation studies

Parameter

Purity Measurement

Purity Angle, PA Threshold, TH

Controlled
Sample

0.046 0.236

Acid Hydrolysis 0.045 0.231
Base Hydrolysis 0.054 0.244
Oxidative

Degradation
0.020 0.253

Thermal
Degradation

0.040 0.234

Photo (UV)
Degradation

0.042 0.234
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Fig. 6. A typical chromatogram including purity scan obtained from divalproex EC forced degradation—controlled sample solution

Fig. 7. A typical chromatogram including purity scan obtained from divalproex EC forced degradation—thermal degradation sample

solution
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Fig. 8. A typical chromatogram including purity scan obtained from divalproex EC forced degradation—oxidative sample solution

Fig. 9. Typical chromatogram including purity scan obtained from divalproex EC forced degradation—base hydrolysis sample solution
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Fig. 10. A typical chromatogram including purity scan obtained from divalproex EC forced degradation—acid hydrolysis sample solution

Fig. 11. A typical chromatogram including PDA purity scan obtained from divalproex EC forced degradation—photolysis sample solution
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Limit of Detection and Limit of Quantitation
Limit of detection (LOD) and limit of quantitation (LOQ)

were evaluated based on valproic acid related compound A
in which the peak responses were three times and ten times
the baseline noise, respectively. These were estimated at 31
ng and 62 ng on the column, respectively. Valproic acid re-
lated compound A standard solutions were prepared and
analyzed for linearity from the quantitation limit. The results
show that the peak area responses are linear within the con-
centration range of 1.235–24.69 mg/mL (Table 8). A linear
curve for related compound A is depicted in Figure 12.

Table 8. Linearity, LOD, and LOQ of valproic acid
related compound A

Standard Number
Concentration,

mg/mL Peak Area, AU

1 1.235 1661
2 2.469 4888
3 4.938 10926
4 12.345 29895
5 24.690 60854

Slope 2524.25
Intercept –1415.05

r / 2 1.0000
LOD 0.618
LOQ 1.235

Fig. 12. Linear curve of valproic acid related compound A (concentration, 1.235–24.69 mg/mL)

Valproic Acid Related Compound A Recovery in Drug
Substance

Valproic acid related compound Awas spiked at about the
0.5% level of the working concentration and analyzed at the
80–120% level of drug substance. The mean percent recov-

ery ranged from 80.7% to 84.8% of the spiked valproic acid
related compound A level with an overall mean of 82.1%
and CV of 3.4% (Table 9).

Table 9. Related compound A recovery in divalproex sodium drug substance

Level

Sample
Number

Amount Spiked, mg/
mL

Amount Measured,
mg/mL

Recovery,
%

% Mean
(%CV)

80% 1 2.469 2.070 83.8 80.9
(3.6)2 2.469 1.994 80.8

3 2.469 1.927 78.0
100% 1 2.469 2.077 84.1 84.8

(2.4)2 2.469 2.152 87.2
3 2.469 2.054 83.2

120% 1 2.469 1.975 80.0 80.7
(1.9)2 2.469 2.037 82.5

3 2.469 1.968 79.7
Overall Mean 82.1
Overall %CV 3.4
* Results based on mean of two injections
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Valproic Acid Related Compound A Recovery in Drug
Product

Valproic acid related compound Awas similarly spiked at
about the 0.5% level of the working concentration and ana-
lyzed in drug product at the 70–130% level. Mean recov-

eries in the 70–130% level of drug product were 94.2–
120.6% of the spiked valproic acid related compound A le-
vel with an overall mean of 107.7% and an overall CV of
12.2% (Table 10).

Table 10. Related compound A recovery in divalproex sodium drug product

Level

Sample
Number

Amount Spiked,
mg/mL

Amount Measured,
mg/mL *Recovery, %

% Mean
(%CV)

70% 1 2.469 2.477 100.3 108.2
(9.3)2 2.469 2.954 119.6

3 2.469 2.586 104.7
100% 1 2.469 2.981 120.7 120.6

(4.3)2 2.469 3.103 125.7
3 2.469 2.845 115.2

130% 1 2.469 2.256 91.4 94.2
(7.5)2 2.469 2.477 102.2

3 2.469 2.954 89.1
Overall
Mean, %

107.7

%CV 12.2
* Results based on mean of two injections

Calculations

Valproic Acid Content in Test Solution
Content (mg) of valproic acid = Cs � (ru / rs) � DF � P,

where:

Cs = concentration (mg/mL) of valproic acid
Working Standard Solution

rs = average peak response of valproic acid
from replicate injections of Working Stan-
dard Solution

ru = peak response of valproic acid obtained
from run of Test preparation

DF = dilution factor (mL)
P = factor (P= 288.43/310.41 ), when appli-

cable, for converting standard divalproex
sodium to valproic acid.

Valproic Acid Related Compound A Percent Content in
Test Solution

Valproic acid related compound A percent present in each
sample = (ri � Cs) /rs � DF/Q � 100%, where:

Cs = concentration (mg/mL) of related com-
pound A in the Resolution Solution

rs = average related compound A peak re-
sponse from replicate injections of the
Resolution Solution

ri = peak response of related compound A
from run of Test preparation

DF =
dilution factor (mL)

Q = content of valproic acid (mg) in Test prep-
aration.

Any Individual Unknown Impurity Percent Content in
Test Solution

Any individual unknown impurity percent present in each
sample = (ri / rt) � 100%, where:

ri = peak response of any individual unknown im-
purity, except solvent peak, from run of Test
preparation

rt = sum of responses of all peaks in the chroma-
togram, excluding the solvent peak.

RESULTS AND DISCUSSION

The %CVof the peak areas of valproic acid from the six
consecutive injections of the system suitability solution in-
jected was 0.0%. The mean theoretical plate count based on
USP tangent calculations for valproic acid peak from the six
consecutive injections of the system suitability solution was
8821, and the resolution between valproic acid related com-
pound A and valproic acid was 6.9 (Table 1).

Linearity was demonstrated between the peak response
and concentration in the range from the quantitation limit
of 2.506–1002.45 mg/mL, giving a correlation coefficient,
r2, of 1.0000. This linear relationship with r2 = 1.0000
was again demonstrated where the standard calibration
curve (n = 5) ranged from 100.245 mg/mL to 1002.45 mg/
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mL to include the assay concentration of about 500 ug/mL.
A linear calibration curve of valproic acid was constructed
using the GC method (9) over the concentration range from

34.2 mg /mL to 546.4 mg/mL and gave a correlation coeffi-
cient of r2 = 0.9968. The linear curve of valproic acid by GC
analysis is depicted in Figure 13.

Fig. 13. GC linear curve of valproic acid: concentration 34.2–546.4 mg/mL

Recovery of valproic acid from finished product was well
within the acceptable range of 90.0–110.0% (9) with CV
<1.0% at all three concentration levels. The mean percent
recovery ranged from 100.0%, CVof 0.4% at the 70% level,
to 101.1%, CVof 0.6% at the 130% level. These recoveries
and low CVs (Table 3) indicate the method’s high degree of

accuracy. Assay run time was set at ten minutes because no
extraneous peaks were observed beyond the retention time
of valproic acid (Figure 4).

Recoveries of valproic acid using the pharmacopeial
method (9) gave mean recovery of 100.8% with CV of
3.3% (Table 11). The intraday and interday precision CVs
were in the range of about 3%–6% compared to the HPLC
procedure of less than 1.0%.

Table 11. Summary results for valproic acid GC recovery

Analysis Number
Sample Amount

(mg)

Valproic Acid Recovery

Theoretical (mg)
Valproic Acid
Measured (mg) %LC

1 88.45 54.81 56.63 103.3
2 88.45 54.81 56.73 103.5
3 89.39 55.39 56.42 101.9
4 89.39 55.39 56.32 101.7
5 89.12 55.22 53.25 96.4
6 89.12 55.22 53.94 97.7

Mean 100.8
%CV 3.3

The system precision expressed as CV was 0.2% for re-
tention time and 0.0% for peak area (Table 1). Method pre-
cision CV based on label claim was 0.4% with a mean
recovery of 100.3%, indicating the accuracy of the method
(Table 4).

Ruggedness evaluated by a second analyst using different
equipment on a different day gave a mean valproic acid re-
covery of 101.8% and a CV of 0.2% (Table 5). Robustness
parameters involving changes in pH of buffer solution and
in the composition of organic content in the mobile phase
gave results that were within the acceptable range of �2%

of the target condition recovery. The flow rate at 1.1 mL/min
also met the acceptable range for target conditions; how-
ever, the 0.9 mL/min flow rate failed this specification.

Selectivity was based on forced degradation of diva1-
proex sodium finished product and on evaluation of the peak
purity of valproic acid from any resulting degradants from
the stress treatment. Analysis of valproic acid peak purity
was performed using Millennium32 software and evaluating
the purity from PDA spectral scan. Valproic acid peaks from
all stress studies had purity angles lower than their respec-
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tive threshold values, indicating that the valproic acid peak
was well resolved from any impurity resulting from the
forced degradation studies.

Recoveries of valproic acid related compound A spike at
twice the quantitation limit (0.5% of assay concentration) in
the 80–120% level of drug substance gave an overall mean
of 82.1% and CVof 3.4% (Table 9). Mean recoveries in the
70–130% level of drug product gave an overall mean of
107.7% and a CV of 12.2% (Table 10). The CV values are
an indication of the accuracy in the recoveries of spiked val-
proic acid related compound A when present in either drug
substance or drug products.

There are no interfering peaks appearing on the chromat-
ograms for both blank and placebo at the retention time of
valproic acid; therefore, this method meets the acceptance
criteria for specificity. Selectivity was demonstrated via
forced degradation studies, indicating that the valproic acid
peak was well resolved from any impurity resulting from the
stress studies and thus establishing the stability-indicating
capability of the method.

CONCLUSION

This report summarizes the results of the method devel-
opment and validation for the determination of valproic acid
in divalproex sodium finished products by HPLC. Perfor-
mance validation criteria for system suitability, linearity,
specificity/selectivity, recovery/accuracy, precision, rugged-
ness, and robustness were all met. The limit of detection
(LOD) and limit of quantitation (LOQ) for valproic acid re-
lated compound A as well as its recovery in drug substance
and drug product were well established. This potential im-

purity was not found in divalproex sodium raw material;
however, it was employed in system suitability studies
and could be used in its quantitation or for any other un-
known impurity that may result from any stress condition.

This simple, rapid, and specific validated HPLC method
is sensitive, accurate, and reproducible; it offers a rapid al-
ternative for the analysis of valproic acid in drug substance,
drug products, and dissolution samples.
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Veterinary Application of In Vitro Dissolution Data and the
Biopharmaceutics Classification System

Marilyn N. Martinez,* Mark G. Papich,** and Jim E. Riviere**

ABSTRACT The Biopharmaceutics Classification System (BCS) has been developed for human pharmaceutical compounds
to predict oral drug absorption. A similar approach for evaluating in vitro data regarding dissolution, solubility, and
permeability of veterinary oral dosage formulations has not been applied to predict oral absorption in animals. However,
if reliable data can be generated, it may be possible to apply these principles to veterinary drugs. Before this can happen,
obstacles must be overcome. Because of differences in anatomy and physiology between animals and people, extrapolations
to veterinary drug formulations may not be applicable. Veterinary drug formulations also may differ in their size, excipient
content, and use compared to human drug formulations. There is a clear need to examine the application of in vitro data
regarding dissolution and permeability for product evaluation and regulatory decisions. This article and future scientific
presentations will explore the potential for this application.

Upon resolution of these questions and following appropriate adjustments to testing methods for permeability, solubility,
and dissolution assessments, we will be able to apply, with confidence, BCS principles to oral formulations intended for use
in dogs. We believe that the extrapolation of BCS principles to oral formulations for use in canines will prove to be an
extremely valuable contribution to veterinary medicine.

This Stimuli article on the potential applications of BCS to veterinary drugs was endorsed by the USP Veterinary Drugs
Expert Committee. Reader comments about the suggested applications of in vitro solubility, permeability, dissolution data,
and the BCS are invited. These comments should be directed to Ian F. DeVeau, Ph.D., at the Department of Standards
Development, U.S. Pharmacopeia, 12601 Twinbrook Parkway, Rockville, MD 20852-1790, telephone: 301.816.8178;
fax: 301.816.8373; e-mail: ifd@usp.org.

INTRODUCTION

The USP Veterinary Drugs Expert Committee (EC)
formed an ad hoc committee to examine and make recom-
mendations about in vitro dissolution and oral absorption of
veterinary pharmaceutical compounds. The basis for this in-
itiative has been the development of the Biopharmaceutics
Classification System (BCS) for human pharmaceutical
compounds. The BCS is one of the most significant tools
recently developed to facilitate product development and
regulatory decisions (1). By understanding a compound’s
solubility and permeability characteristics, pharmaceutical
scientists can develop a mechanistic approach to predict
the influence of variables such as food, formulation, dosing
regimen, and disease on drug absorption from the gastroin-
testinal (GI) tract. By understanding the relationship be-
tween a drug’s in vivo absorption profile and the in vitro
solubility and dissolution characteristics, one can identify
conditions under which the in vitro data could serve as a sur-
rogate for in vivo bioequivalence testing. The correlation
between in vitro data and in vivo absorption is abbreviated
as IVIVC.

Pharmaceutical compounds can be grouped into one of
the following categories:

CLASS I: High Solubility, High Permeability: gener-
ally very well absorbed compounds.
CLASS II: Low Solubility, High Permeability: exhibit
dissolution rate–limited absorption.
CLASS III: High Solubility, Low Permeability: exhibit
permeability-limited absorption.
CLASS IV: Low Solubility, Low Permeability: very
poor oral bioavailability.

The rate of product dissolution may influence the result-
ing plasma concentration/time profile if the drug is Class II.
However, for Class I or III drugs, other factors may influ-
ence drug absorption. For example, for Class I compounds
(highly soluble, highly permeable) the rate of gastric empty-
ing rather than product performance is the rate-limiting step
in determining the bioavailability characteristics. For these
formulations, marked difference in in vitro dissolution pro-
files may occur without any resulting differences detected in
product bioavailability (2, 3, 4). Similarly, highly soluble,
poorly permeable compounds (Class III) dissolve rapidly.
However, in these cases, it is not the rate of drug dissolution
that is usually rate-limiting but rather diffusion across bio-
logical membranes. Therefore, we can again assume that for
Class III compounds, if dissolution is faster than the rate of
gastric emptying then differences in product dissolution will
not affect product bioavailability. For Class III compounds,
as long as absorption occurs via linear processes, the abso-
lute amount of drug absorbed can be increased with a higher
dose (5).

* U.S. Food and Drug Administration, Center for Veterinary Medicine
** USP Veterinary Drug Expert Committee and College of Veterinary Med-
icine, North Carolina State University
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On the other hand, for high-permeability, low-solubility
compounds (Class II), the rate and extent of product disso-
lution will have a significant role in defining the resulting
blood concentration/time profile (6). This may be attribut-
able to problems associated with either particle size (termed
dissolution-limited absorption) or drug solubility (termed
solubility-limited absorption). When absorption is limited
by solubility, particle size exerts minimal effect on the frac-
tion of drug absorbed. In this situation, fraction of drug ab-
sorbed can be improved only by enhancing drug solubility.
For example, solubility can be improved by including in the
product formulation a surfactant or other excipient that may
improve solubility. Conversely, for some compounds parti-
cle size also exerts a significant effect on absorption. In
these cases, solubility is not a limiting factor, and improve-
ment in the fraction of drug absorbed can be achieved by
decreasing particle size, which increases surface area.

FDA CURRENT USE OF BCS CONCEPTS

FDA’s Center for Drug Evaluation and Research (CDER)
has incorporated BCS concepts into several guidance docu-
ments, including several pertaining to scale-up and post-ap-
proval changes, as well as a guidance for the waiver of in
vivo bioequivalence study requirements for high-solubil-
ity/high-permeability drug products (Class I) based on in vi-
tro dissolution data (7). To be granted a waiver of in vivo
bioequivalence study requirements, CDER recommends
that in vitro dissolution tests be conducted under the follow-
ing conditions:
� The test apparatus should be USP Apparatus 1 at 100

rpm or Apparatus 2 at 50 rpm (8). Testing should be
conducted in 900 mL of each of the following dissolu-
tion media: (1) 0.1 N HCl or Simulated Gastric Fluid
USP without enzymes; (2) a pH 4.5 buffer; and (3) a
pH 6.8 buffer or Simulated Intestinal Fluid USP with-
out enzymes.

� For each formulation, a minimum of 12 dosage units
should be evaluated and a dissolution profile generated.
Two dissolution profiles are considered similar when
the f2 value is �50.

� To allow the use of mean data, the coefficient of varia-
tion should not exceed 20% at the earlier time points
(e.g., 10 minutes) or 10% at all other time points. If,
under all dissolution conditions, both the test and refer-
ence products dissolve 85% or more within 15 minutes,
profile comparisons are not necessary.

Controlled-Release Dosage Forms

The absorption of controlled-release dosage forms is, by
definition, dissolution rate–limited. Because drug perme-
ability characteristics must be sufficiently high to ensure
the presence of sink conditions within the GI tract, the ap-
propriate candidates for these products are Class I or II com-
pounds (9). Moreover, to develop an IVIVC for these

products, test procedures must account for the changing en-
vironments to which the oral dosage form will be exposed as
it traverses the GI tract. These include:
� The impact of changes in fluid volume, surfactants, and

motility patterns on product dissolution and drug solu-
bility

� Regional anatomic differences in intestinal permeabil-
ity and surface area

� Regional physiologic differences in intestinal metabo-
lism and secretion.

WHY CONSIDER VETERINARYAPPLICATION OF
BCS PRINCIPLES?

The scientific basis for drug classification in humans has
been thoroughly tested, and the criteria for drug classifica-
tion and biowaivers were shown to accurately predict prod-
uct in vivo performance. Recently, Kassim et al. (10) devel-
oped BCS classifications for 325 medicines contained in the
World Health Organization (WHO) Essential Drug List.
Permeability was classified based on correlations of human
intestinal permeability of 29 reference drugs with the esti-
mated logarithm of the partition coefficient (Log P) or
CLogP lipophilicity values. Metoprolol was chosen as the
reference compound for permeability and Log P or ClogP.
Log P and CLogP were linearly correlated (r2 = 0.78) for
104 drugs. A total of 53 (43.1%) and 62 (50.4%) drugs on
the WHO list exhibited Log P and CLogP estimates, respec-
tively, that were greater than or equal to the corresponding
metoprolol value and were classified as high-permeability
drugs.

Considering the economic constraints under which veter-
inary product development, regulation, and practice must
function, the incorporation of BCS principles would be ex-
tremely beneficial to veterinary medicine. The cost of devel-
opment of veterinary pharmaceutical formulations is very
expensive compared to the financial return in a market that
is comparatively smaller than the human market. The bene-
fits of applying BCS principles to veterinary drug formula-
tions would be felt by the drug sponsor with lower costs of
development, and veterinarians and animal owners would
benefit from greater availability of medications. Unfortu-
nately, the extrapolation of these criteria to veterinary spe-
cies is not straightforward. There remain numerous
interspecies differences in GI physiology that may influence
clear-cut interpretation of permeability classifications. In ad-
dition, unlike the situation for human medicine, body size
(among breeds of dogs, for example) determines the dosage
strength used in veterinary species. Tablet sizes in veterinary
medicine tend to span a large range so that the drugs can be
safely and conveniently administered. Thus, the use of a set
volume of fluid and dosage strength for defining drug solu-
bility may not be appropriate in veterinary medicine. Lastly,
the current criteria used for defining a rapidly dissolving
product may not be appropriate in animal species for which
the GI transit rate can be markedly greater than that ob-
served in humans.
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The potential importance of these variables needs to be
considered prior to using BCS concepts as a predictive tool
in veterinary species. Nevertheless, there can be enormous
value in having such a system available for classifying vet-
erinary compounds. Upon considering the many veterinary
species for which medications may be prescribed, the USP
ad hoc committee agreed that the greatest benefit would de-
rive from developing this tool for use in dogs, rather than
considering all other species at this time.

Limit the Analysis to Formulations for Dogs

From a regulatory perspective, addressing this question
first in dogs will have the largest impact on the development
and regulation of veterinary pharmaceuticals. Most oral vet-
erinary solid drugs are developed for dogs. In addition, dogs
are often included as one of the preclinical species in which
drugs are tested prior to use in humans. Consequently, there
is a wealth of information already generated in dogs due to
their ease of handling and because they are one of the spe-
cies traditionally used for preclinical drug development/tox-
icological evaluation. There are fewer oral drugs for cats.
Many oral drugs for horses tend to be in a paste or granule
formulation. Cattle medications are most often given by in-
jection or are orally mixed in water or feed. Therefore, the
practical approach is to initially limit our study to oral for-
mulations for dogs.

It is our hope that by examining those aspects of solubil-
ity, permeability, and in vitro dissolution test criteria that
may be different in dogs versus humans we can better under-
stand how interspecies differences may influence drug clas-
sification. The aim of the ad hoc USP committee is to
develop guidelines that may be used for dogs, and these
guidelines may eventually be developed into a new USP
General Chapter on evaluation of veterinary oral pharma-
ceutical formulations. As a follow-up to this process, we
will ultimately strive to extend our findings to support drug
classification in other animal species.

BENEFITS DERIVED FROM ESTABLISHING THE
BCS FOR DOGS

Numerous potential benefits could be derived by estab-
lishing BCS principles for facilitating the development
and regulation of drugs and oral drug products for use in
dogs. These include:
� Use in initial drug candidate selection
� Use in the development of product formulations
� Improvement of our understanding of drug products for

which bioavailability may be different from that ob-
served in humans (extralabel use) and those drugs that
may have significant bioavailability problems when ob-
tained from compounding pharmacies

� Regulatory applications:
— Waiver of Class I (and possibly Class III) com-

pounds
— Help establish in vitro dissolution methods and

specifications that have in vivo relevance and can

be used to determine conditions under which addi-
tional in vivo bioavailability study data may not be
necessary (the development of in vivo/in vitro cor-
relations—IVIVC).

OBJECTIVES OF THIS USP INITIATIVE

The Veterinary Drug EC established this ad hoc USP
committee with the mission to review the pertinent litera-
ture, examine original research, collect data on oral absorp-
tion of compounds in dogs, obtain public input, and
possibly direct new research initiatives with the following
goals in mind:
� To delineate ways in which in vivo dissolution and drug

permeability can differ between humans and dogs.
� To develop a list of points to consider when developing

in vitro dissolution methods intended to reflect potential
formulation effects on product bioavailability in dogs.

� To explore the possibility of developing canine IVIVC
and consider whether or not the criteria used to support
waivers in human subjects is appropriate for supporting
waivers of in vivo bioequivalence study requirements
in dogs (particularly with regard to Class I and III com-
pounds).

� Because of the recent interest in nonsteroidal anti-in-
flammatory drugs (NSAIDs) in canine veterinary prac-
tice, the criteria for these drugs should be examined
even though they are considered Class II according to
BCS review.

� To develop a list of excipients that can affect drug ab-
sorption in dogs. There may be excipients that can af-
fect product bioavailability in a manner that may not be
identified under in vitro test conditions. This list would
be used to compare with a list of corresponding excip-
ient effects recognized to occur in humans.

One of the first initiatives of the USP ad hoc committee
will be to prepare a list of drugs for which data are available
in dogs and classify them based on the model developed for
compounds included on the WHO Essential Drug List (10).
In this classification scheme, the following criteria will be
considered:
� Is a related drug used under clinical practice conditions

in dogs?
� Are there adequate data available to evaluate oral ab-

sorption in dogs?
� Is the drug approved within the U.S. for oral adminis-

tration to dogs?
� Which of these human drug products may be subject to

extralabel use in dogs?
� Are there differences in the dosage forms of these com-

pounds when administered to humans versus dogs?
� Are there drugs that are frequently compounded from

the human formulation for animal use by compounding
pharmacies?

STIMULI TO THE REVISION PROCESS
Pharmacopeial Forum Stimuli articles do not necessarily reflect the policies

Vol. 30(6) [Nov.–Dec. 2004] of the USPC or the USP Council of Experts 2297

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
tim

uli
to

the
R
evision

P
rocess



PROBLEMS WITH INTERSPECIES
EXTRAPOLATIONS

One of the obstacles to overcome in applying the BCS to
formulations of compounds used in dogs is interspecies ex-
trapolation. Drugs administered to people may cause differ-
ent absorption profiles in dogs because of a variety of
factors. Some comparisons of oral absorption of drugs in
humans versus dogs have been reviewed (11, 12, 13). The
differences in oral absorption between dogs and humans can
be partially explained by differences in anatomy and phys-
iology (11, 14, 15). Interspecies differences in drug bioavail-
ability are most often the consequence of variables such as
GI transit time, in vivo dissolution, presystemic metabolism,
physicochemical interactions with gut contents, bacterial di-
gestion, and site-specific differences in absorptive surface
area. The diversity in GI anatomy and function reflects dif-
ferences in dietary habits of the animals (16). For example,
carnivores, such as dogs, possess a relatively simple colon
but well-developed small intestine (long villi), which is con-
sistent with a diet that is low in fiber but high in fat and pro-
tein. As a generalization, gastric emptying time influences
the systemic appearance of rapidly dissolved, well-absorbed
drugs.

Differences in Gastric and Intestinal pH between Dogs
and People

Dogs have lower basal acid secretion than do people (14,
11). The effect of food on gastric pH also differs across spe-
cies. Generally, the gastric pH of fasted dogs is highly vari-
able, ranging between 3 and 8 (17). In addition, a higher pH
in the intestine of dogs by comparison with humans may re-
sult in better absorption of drugs that are weak bases, but
this can be influenced by feeding. Following a meal, gastric
acid secretion rates in dogs exceed those of humans and are
slower to return to baseline. The postprandial gut pH in hu-
mans tends to exceed that observed in dogs due to the strong
buffering action of the diet, returning to baseline values
within approximately one hour (14).

A radiotelemetric technique (Heidelberg capsule) for
monitoring canine GI function provided continuous pH pro-
files for baseline (fasted) and postprandial states (18). Dur-
ing a 6-hour test period in 4 Beagles, the baseline (fasting)
gastric pH ranged between 0.9 and 2.5 (first 30 minutes of
testing). The postprandial gastric pH values varied between
0.5 and 3.5 (first 30 minutes of testing). Baseline duodenal
pH values during the initial 5 minutes after gastric emptying
varied from 4.5 to 7.5. They varied between 4.5 to greater
than 8.0 (during the initial 60 minutes following gastric
emptying). The intestinal pH tended to increase linearly
over the initial 60-minute postprandial period. The mean
gastric residence time of the capsule was 74 minutes in
the fasted state (range 0 to 240 minutes), and postprandially
the capsule remained in the stomach for the duration of the

6-hour observation period. This study highlights the varia-
bility in pH and gastric motility that can occur even within a
single breed of dog.

In some cases, interspecies differences in product bio-
availability are a result of dissimilarity in GI pH. Because
dogs have higher basal intestinal pH and lower basal acid
secretion in the stomach than do people, these differences
appeared to be responsible for dissimilarities in the bioavail-
ability of indomethacin (19), metronidazole (20), and cin-
narizine (21). In other situations, pH dependence appears
to be related to product formulation rather than the active
compound, as was the case when the relative bioavailability
of two formulations of L-735,524, an HIV protease inhibi-
tor, was different when tested in rats versus dogs (22). Two
extended-release formulations of theophylline developed
for humans did not show an extended-release profile for
dogs (23). The elimination half-life of theophylline in dogs
was only slightly longer for extended-release oral formula-
tions compared with the IV formulation, which would not
be considered sufficient for extended release. Theophylline
from these capsules and tablets was rapidly and completely
absorbed and had to be administered every 12 hours in dogs
to maintain therapeutic plasma concentrations. These stud-
ies were performed in unfed dogs, in which intestinal pH is
higher than humans. It is possible that different findings
would occur if there had been comparisons with fed dogs.

Differences between Dogs and People in Gastric
Emptying

Particle dispersion is important for optimizing in vivo dis-
solution characteristics of low-solubility or slowly dissolv-
ing dosage forms. In humans, particle density has been de-
monstrated to significantly impact gastric emptying time,
with heavier particles (e.g., 2.8 g/cm3) being retained longer
than less-dense particles (e.g., 1.5 g/cm3) (24).

As is the case for humans, particle size affects gastric
emptying time in veterinary species. In dogs, very small par-
ticles (e.g., 1 g/cm3, 1.6 mm diameter) empty more rapidly
than do particles whose diameter exceeded 2.4 mm (25).
Particles greater than 7 mm were not emptied from the ca-
nine stomach until 6–8 hours after food intake during a late
phase of digestion (26). When one compares the gastric
emptying of fasted humans, dogs, and minipigs, the order
in rate of gastric emptying is dogs > humans > minipigs
(27). These differences are observed both with tablets (en-
teric coated aspirin, diameter 5.8 mm, 1.24 g/cm3 and bar-
ium sulfate tablets, 6.0 mm diameter, 1.52 g/cm3) and
granules (diameters = 0.1 mm, density = 1.17 and 1.34
g/cm3 respectively). Tablets empty more rapidly than do
granules in dogs, but they are cleared at a similar rate in hu-
mans. For example, in dogs, the absorption of drug from
granules continued to occur even after 10 hrs postdose. In
contrast, peak concentrations in humans occurred within
about 5 hours after administration.

Despite the faster gastric emptying observed for dogs ver-
sus humans in the fasted state, food appeared to result in a
substantially greater delay in the emptying of large particles
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(tablets) and pellets in dogs as compared to humans (28).
These effects of particle size were demonstrated with aspirin
tablets. When human-labeled enteric coated aspirin tablets
were administered to dogs (29) the tablets were poorly di-
gested and retained in the stomach. These tablets (diameter
13 mm) were coated with phthalate, which prevented diges-
tion of the tablets. If animals were fed, the enteric coated
tablets were more likely to be retained in the stomach, which
was demonstrated by comparing once-daily feeding to
thrice-daily feeding. However, neither particle size nor pran-
dial state affects the rate of intestinal transit (30, 24).

Density influences gastric emptying, and particles with
densities closest to that of the gastric contents are emptied
the fastest. Very light or very heavy particles emptied with
greater difficulty. In part, the slower emptying of large par-
ticles may be due to retropulsion induced by gastric contrac-
tion. Similarly, viscosity affects the rate of gastric emptying,
and time to emptying and the volume of gastric contents in-
crease in accordance with the viscosity of the ingesta (31).

Although much attention has been given to the impact of
particle size, luminal fluid volume is also a critical variable
in determining the time for gastric emptying. Studying gas-
tric emptying in dogs, Gupta and Robinson (32) demon-
strated that fluid volume markedly affects the gastric
emptying of particles, regardless of particle density. Greater
fluid volumes tended to increase the initial rate of gastric
transit, although the time for 100% emptying of particles
was completed more rapidly at smaller fluid volumes. Thus,
viscosity, fluid volume, and particle size are all critical vari-
ables for ensuring that particle dispersion will occur within
the GI tract (32).

Differences between Dogs and People Regarding
Intestinal Drug Absorption

The majority of orally administered drugs are absorbed
via passive transcellular transport (33). Transcellular trans-
port generally occurs when the compound is un-ionized,
although there are examples of ionized molecules that are
absorbed via transcellular processes (34, 35). Molecular
movement across biological membranes is complicated by
differences in membrane polarity, hydrophobicity, and den-
sity along the gastrointestinal tract (36). Most drugs are ab-
sorbed in the small intestine, and little absorption occurs in
the colon. In addition to cellular membrane barriers to drug
diffusion, significant impedance is also affected by the com-
ponents of the gastric and intestinal mucous layer such as
phosphatidyl choline, cholesterol, and linoleic acid, which
retard the diffusion of small lipophilic molecules such as
propranolol and hydrocortisone (37). Small hydrophilic
molecules such as mannitol appear to freely diffuse through
this lipoid barrier. Mucous gel-forming components, such as
mucin and DNA, exert far less negative effects on the diffu-
sion of lipophilic molecules. However, they may serve to
block the diffusion of peptides and proteins.

For passive diffusion mechanisms, whether a drug is ab-
sorbed via paracellular or transcellular mechanisms is deter-
mined by both physicochemical and physiological factors.

Although the primary determinant is usually related to the
drug’s properties, the physiological characteristics of the an-
imal, such as membrane diffusion surface, diffusion dis-
tance, and membrane permeability also can play a key
role. Lennernas (38) noted that changing certain physiologi-
cal characteristics such as the effective permeability of the
membrane (Peff) or the time available for drug absorption
(intestinal residence time) can alter the fraction of drug ab-
sorbed.

In addition to passive mechanisms, active transport is im-
portant to the absorption of several compounds. Beta-lactam
antibiotics, such as amoxicillin, as well as other amino �-
lactams, are absorbed in the proximal small intestine via a
carrier-mediated system that can be saturated (39). The car-
rier-mediated absorption system for aminopenicillins is
most likely the dipeptide carrier system (40). Both active
and passive transport mechanisms may occur simulta-
neously for the same molecule. A determination of which
mechanism(s) has the dominant role tends to be compound
specific and may not be well predicted by in vitro systems
(33). Nevertheless, it must be remembered that even active
transport mechanisms require that the drug penetrate the in-
testinal cells via the transcellular route.

Different intestinal length and transit can influence com-
parative interspecies drug absorption. Intestinal transit time
influences the absorption of drugs with limited mucosal per-
meability, carrier-mediated uptake, drugs subject to intes-
tinal degradation, or products whose dissolution is the
rate-limiting step for systemic absorption (41, 42). Dogs
have a shorter absolute intestine length and shorter intestinal
length to body length ratio compared to people. Corre-
sponding to a shorter intestinal length in dogs is a shorter
gastrointestinal transit time compared to that of people (2
hours vs. 4 hours, respectively). The impact of interspecies
differences in GI transit time was underscored by the failure
of Beagle dogs to adequately model the human bioavailabil-
ity of acetaminophen sustained-release tablets (42), griseo-
fulvin tablets (43), valproic acid (44), and ampicillin (45).

Intestinal transit time can be a critical determinant of
product bioavailability for dissolution rate–limited formula-
tions. In this regard, marked interspecies differences are
again observed. For example, when fluid or particulate
markers are administered via intragastric administration,
the percent of dose excreted in the feces from hrs 0 to 24
in dogs and mature swine are 55% and 7% for the fluid
markers, respectively, and 40% and 2% for particulate
markers, respectively (46). Some of this difference can be
accounted for by differences in intestinal length between
pigs and dogs. The ratio of body length to intestine length
is 1:14 and 1:6 in pigs and dogs, respectively (46). (Ratios
for humans are similar to those of pigs.) Sustained-release
preparations (eroding matrix) of the lipophilic compound
propylthiouracil demonstrate very poor bioavailability in
dogs because of the very short GI transit time. Generally,
the product will reach the canine colon (2–3 hours) before
having had an opportunity to dissolve (47). Accordingly, we
can expect that a low-solubility compound or a product for-
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mulated to provide slow dissolution characteristics will tend
to exhibit a poorer bioavailability in the canine compared to
the swine.

For Class III drugs, intestinal permeability rather than in
vitro dissolution is the rate-limiting step in drug absorption.
For compounds exhibiting permeability-limited absorption,
dissolution rate is generally less important than the rate of
intestinal transit. Therefore, some formulations of Class III
and IV compounds can have markedly different dissolution
rates without affecting the blood concentration/time profile
(48, 49).

Dogs can compensate for the shorter intestinal length
with longer intestinal villi, which provide more surface area
for absorption. Because they possess greater surface area for
diffusion compared to people, dogs actually absorb many
drugs orally much better than do humans (12). The bioavail-
ability of small hydrophilic compounds tends to be greater
in species such as dogs where both pore diameter and sur-
face area tend to exceed that in humans (11).

The crypts, villi, and microvillae are critical for increas-
ing the GI surface area. Highly permeable drugs generally
are absorbed upon contact with the intestinal membrane,
and the majority of absorption occurs at the villus tip (50).
Because the radial surface area does not markedly differ
across species, we would expect there to be minimal (if
any) differences in the absorption of highly permeable com-
pounds across animal species. Therefore, there is an as-
sumption that the basic composition of intestinal epithelial
cells is relatively similar across species, and intestinal mem-
brane permeability will be comparable across target animal
species (51). However, significant interspecies differences
in intestinal absorptive surfaces can result from differences
in the size, number of pores, and shape of the intestinal villi
(14, 50). In addition, dogs have higher bile salt secretion,
which increases the solubility of some poorly water-soluble
drugs.

Paracellular absorption (between cells) also can be impor-
tant, and interspecies differences in this pathway should not
be discounted. Paracellular diffusion involves both diffusion
and a convective volume flow through water-filled intercel-
lular channels whose diameter is approximately 3–10 Å in
humans (38). Accordingly, the size and number of paracel-
lular spaces influence the intestinal absorption of most hy-
drophilic compounds. This, in turn, is affected by the
mucosal surface area and by cellular density (52). In hu-
mans, the small intestinal surface area for paracellular ab-
sorption is approximately 0.01% of the total membrane
surface area. For this reason, unless the molecule is ex-
tremely small (e.g., <200 Da), paracellular transport will
have a minor role in drug absorption (33).

Greater paracellular transport observed in dogs may be
attributable to either interspecies differences in pore
diameter or a difference in the number of pores on the intes-
tinal villi, the latter reflecting differences in the effective sur-
face area across regions of the small intestine (53). This dif-
ference in surface area for paracellular absorption may

impact the relative bioavailability of small hydrophilic
(low-permeability, high-solubility) compounds such as
furosemide (54). There was also greater bioavailability of
large molecular weight polyethylene glycol (PEG) in dogs
compared to rats, which has been ascribed to the presence of
larger and more frequent pores in the canine intestine (55).

Permeability is not necessarily constant throughout the
GI tract. Although for some compounds drug absorption ap-
pears to be site independent (56), for others it is site depen-
dent (57). When drug absorption is site dependent, the
availability of dissolved drug at the absorption site can be
a limiting factor in product bioavailability. Across species,
the location in the intestinal tract where the free drug is pre-
sented can markedly influence product absorption. In peo-
ple, amoxicillin (and possibly other �-lactam antibiotics)
is preferentially absorbed in the duodenum and jejunum
but poorly absorbed from the more distal regions of the
small intestine (ileum), and no absorption occurs distal to
the ileum from the various segments of the large intestine
(57). Differences in site-specific drug metabolism are
known to occur across animal species (58). This may be a
reason why dicloxacillin, although not an aminopenicillin,
demonstrates only poor oral availability in dogs (23%)
(59) but much higher oral availability in people (50–85%).

FACTORS THAT AFFECT THE BCS
CLASSIFICATION

Although differences in canine versus human GI charac-
teristics, as described in this article, will clearly influence
interspecies differences in drug and drug product bioavail-
ability, the question remains whether these differences will
also influence the BCS classification of a compound. Cur-
rent guidelines for in vitro dissolution of oral dosage forms
used in humans specify a specific volume into which the
drug is dissolved. This volume is meant to simulate the vol-
ume of the stomach (for example, 900 mL). This volume
needs to be rescaled for dogs. However, dog breeds ob-
viously cover a wide range of sizes from small toy breeds
to the giant breeds. Because the administered dosage
strength for dogs is related to body weight, this leads to
questions of whether or not gastric volume scales in propor-
tion to body size. To date, there are no data available upon
which to resolve this question.

Defining the Test Conditions

Because there may be a need to use a smaller volume for
in vitro dissolution testing of oral products for dogs, the sol-
ubility of the product may not be extrapolated directly from
human data. This uncertainty leads to the potential need to
reconsider the BCS definition of solubility when applied to
oral products for dogs. Based on the USP definition, solubil-
ity is defined as the extent to which molecules from a solid
are removed from its surface by a solvent (60):
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Very soluble Less than 1 part solvent needed to dissolve 1 part solute
Freely soluble From 1 to 10 parts solvent needed to dissolve 1 part solute
Soluble From 10 to 30 parts solvent needed to dissolve 1 part solute
Sparingly soluble From 30 to 100 parts solvent needed to dissolve 1 part solute
Slightly soluble From 100 to 1,000 parts solvent needed to dissolve 1 part solute
Very slightly soluble From 1,000 to 10,000 parts solvent needed to dissolve 1 part solute
Practically insoluble More than 10,000 parts solvent needed to dissolve 1 part solute

FDA’s Center for Drug Evaluation and Research (CDER)
uses somewhat different definitions of solubility (7). One of
the questions to resolve for developing BCS concepts for
formulations in dogs is whether a USP-like definition of
solubility is more appropriate than the definition currently
used by CDER. For example, which definition (above) cor-
responds to ‘‘highly soluble?’’

Similarly, the question of the pH of the medium must be
addressed. Currently, a highly soluble drug is expected to
dissolve under all pH conditions. However, we recognize
that there are species-specific differences in gastric and in-
testinal pH that may not only affect drug solubility but also
the conditions under which in vitro testing should occur. As
discussed previously in this article, pH conditions in the
stomach and intestine vary tremendously in dogs and cannot
be extrapolated from humans.

OBJECTIVES OF THE USP COMMITTEE

The USP Veterinary Drugs Expert Committee formed the
ad hoc committee to organize and facilitate gathering data
and information that will address many of the questions pre-
sented above. This committee intends to hold a scientific
meeting that will bring together experts from veterinary aca-
demia, the pharmaceutical industry, and FDA to share infor-
mation. The goals of the meeting are multifold. First, we
would like to obtain public comment on the value of this
initiative to veterinary medicine. If there is agreement that
this initiative will have a positive impact on the practice
and development of pharmaceuticals intended for use in
dogs, we will explore answers to the questions that need
to be addressed, define potential research initiatives, and de-
termine strategies for moving this initiative forward.

SPECIFIC QUESTIONS TO ADDRESS

During this time for public comment, we will explore the
following questions that must be resolved before BCS prin-
ciples can be extrapolated to facilitating pharmaceutical de-
cisions in dogs:

Solubility
Currently CDER defines a highly soluble drug as one in

which the highest dosage strength completely dissolves in
250 mL or less of aqueous buffer, pH 1–7.5. This volume
reflects the gastric fluid volume of a fasted human after con-
suming an oral dose with 8 oz of liquid.

� In veterinary species, is 250 mL an appropriate volume
for evaluating solubility? This question is critical be-
cause it is impractical to expect animal owners to en-
courage their pets to drink a cup of water after
swallowing an oral medication.

� What is the volume of the canine stomach (mL/kg), and
does canine gastric volume vary linearly with body
weight?

� Is the dissolution pH range specified for humans appro-
priate for the canine situation?

Permeability
Can we simply extrapolate permeability classification

across animal species, or are there sufficient data available
to consider interspecies differences in both transcellular and
paracellular pathways?
� Are there canine-specific in vitro systems available?
� In the CDER guidance, in some cases highly permeable

drugs can be defined by a systemic availability (F) of
>90%. In dogs, however, there is a greater tendency
for high first-pass drug loss by comparison with that ob-
served in humans. Highly permeable drugs may still
have poor systemic availability due to first-pass me-
tabolism. Therefore, how can we readily assess highly
permeable drugs under these circumstances?

� When tests are properly validated (7), animal in situ in-
testinal perfusion data can be used to support human
permeability classifications for passively absorbed
compounds. (Caution is expressed with regard to poten-
tial misclassification when efflux transporters are pre-
sent.) Is it feasible to have similar systems validated
for developing permeability classifications for dogs?

Dissolution
Are the currently available in vitro dissolution specifica-

tions appropriate for pharmaceutical formulations adminis-
tered to dogs?
� Consider the differences in gastric emptying time: Dogs

tend to have more rapid gastric emptying than humans.
The magnitude of this difference is a function of parti-
cle size. In contrast, in some cases food appears to have
a more profound effect on inhibiting gastric emptying
compared to humans. Therefore, what is an appropriate
time frame for defining a rapidly dissolving compound
in dogs? Currently, CDER guidance on biowaivers (7)
states that dissolution must be �85% for both products
to be considered rapidly dissolving. For slower dissolu-
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tion, the f2 criterion must be applied. Will this criterion
adequately cover the dog?

� What is the potential impact of differences in ionic
composition of GI fluids?

� What is the appropriate pH range? Canine fasted gastric
pH is reported to range from 3 to 8. In most human sub-
jects, fasted gastric pH values range from 1 to 3.

� What is the appropriate agitation speed of the appara-
tus?
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NOMENCLATURE
This section includes supplements to the latest edition of the USP Dictionary of USAN and International Drug Names that

incorporate new United States Adopted Names (USAN) and revisions to existing Dictionary names. Also listed are Proposed

and Recommended International Nonproprietary Names (INN) when they have been announced by the World Health Organ-

ization.

Possible names suggested for use as USAN and INN are listed for public review and comment along with information on how

nonproprietary names are devised. In addition, readers may find articles relevant to current compendial nomenclature issues

that also occasionally report on related matters pertaining to USAN and INN.
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USP Dictionary of USAN and International Drug Names
2004 USP DICTIONARY SUPPLEMENT 4

IMPORTANT—Save this Supplement. This and all supplements appearing in PF are needed to keep the 2004 edition of the USP Dic-
tionary (USPD) up-to-date. The cumulative contents of the supplements to the current (2004) edition will be included in the next complete
edition of the Dictionary.

New United States Adopted Names (USAN)

The following are newly established United States Adopted Names (USAN). These names will not be listed cumulatively;

see preceding and succeeding numbers of PF for other new USAN to supplement the Dictionary main volume.

Abatacept [2004] (ab a ta’ sept). (C1965H3080N479O695S16). 1-25-
Oncostatin M (human precursor) fusion protein with CTLA-4
(antigen) (human) fusion protein with immunoglobulin G1
(human heavy chain fragment). Molecular weight is approxi-
mately 92,000 daltons (46,000 daltons per chain). CAS-
332348-12-6. INN. Treatment of autoimmune diseases such
as rheumatoid arthritis (selective co-stimulation modulator;
binds to the B7 family of molecules expressed on antigen-pre-
senting cells (APC)). (Bristol-Myers Squibb) BMS-188667

Alglucosidase Alfa [2004] (al gloo kose’ i dase).
C4758H7262N1274O1369S35. 105,338. (1) Glucosidase, prepro-a-
[199-arginine,223-histidine] (human); (2) [199-Arginine,223-
histidine]prepro-a-glucosidase (human). CAS-420794-05-0.
INN. Treatment of Pompe’s disease (enzyme replacement
therapy). (Genzyme) rhGAA
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Avanafil [2004] (av an’ a fil). C23H26ClN7O3. 483.95. (1) 5-Pyri-
midinecarboxamide, 4-[[(3-chloro-4-methoxyphenyl)meth-
yl]amino]-2-[(2S)-2-(hydroxymethyl)-1-pyrrolidinyl]-N-(2-
pyrimidinylmethyl)-; (2) 4-[(3-Chloro-4-methoxybenzyl)ami-
no]-2-[(2S)-2-(hydroxymethyl)pyrrolidin-1-yl]-N-(pyrimi-
din-2-ylmethyl)pyrimidine-5-carboxamide; (3) (S)-4-(3-
Chloro-4-methoxybenzylamino)-2-(2-hydroxymethylpyrroli-
din-1-yl)-N-pyrimidin-2-ylmethyl-5-pyrimidinecarboxamide.
CAS-330784-47-9. Treatment of erectile dysfunction. (Tanabe
Seiyaku) TA-1790

Bemotrizinol [2004] (be moe’ trye zi nol). C38H49N3O5. 627.80.
(1) Phenol, 2,2’-[6-(4-methoxyphenyl)-1,3,5-triazine-2,4-
diyl]bis[5-[(2-ethylhexyl)oxy]; (2) 2,2’-[6-(4-Methoxyphe-
nyl)-1,3,5-triazine-2,4-diyl]bis[5-[(2-ethylhexyl)oxy]phe-
nol].CAS-187393-00-6. UVA absorber (intended for use as a
topical sunscreen). Tinosorb S (Ciba Specialty Chemicals)
[Note—The International Nomenclature Cosmetic Ingredient
Name (INCI) for bemotrizinol is bis-ethylhexyloxyphenol
methoxyphenol triazine.] BEMT; FAT 70’884

Bisoctrizole [2004] (bis ok’ trye zole). C41H50N6O2. 658.90. (1)
Phenol, 2,2’-methylenebis[6-(2H-benzotriazol-2-yl)-4-
(1,1,3,3-tetramethylbutyl)-; (2) 2,2’-Methylenebis[6-(2H-
benzotriazol-2-yl)-4-(1,1,3,3-tetramethylbutyl)phenol]. CAS-
103597-45-1. UVA absorber (intended for use as a topical
sunscreen). Tinosorb M (Ciba Specialty Chemicals) [Note—
The International Nomenclature Cosmetic Ingredient Name
(INCI) for bisoctrizole is methylene bis-benzotriazolyl tetra-
methylbutylphenol.] MBBT; FAT 75’634

Canfosfamide Hydrochloride [2004] (kan fos’ fa mide).
C26H40Cl4N5O10PS.HCl. 823.93. (1) Glycine, L-g-glutamyl-3-
[[2-[[bis[bis(2-chloroethyl)amino]phosphinyl]oxy]ethyl]sul-
fonyl]-L-alanyl-2-phenyl-, monohydrochloride, (2R)-; (2)
(2S)-2-Amino-5-[[(1R)-1-[[[2-[[bis[bis(2-chloroethyl)ami-
no]phosphinyl]oxy]ethyl]sulfonyl]methyl]-2-[[(R)-carboxy-
phenylmethyl]amino]-2-oxoethyl]amino]-5-oxopentanoic
acid monohydrochloride. CAS-439943-59-6. Antineoplastic
(activated by glutathione S-transferase (GST P1-1)). Telcyta
(Tanabe, Japan) TLK286; TER286

Deferasirox [2004] (de fer’ a sir ox). C21H15N3O4. 373.36. (1)
Benzoic acid, 4-[3,5-bis(2-hydroxyphenyl)-1H-1,2,4-triazol-
1-yl]-; (2) 4-[3,5-Bis(2-hydroxyphenyl)-1H-1,2,4-triazol-1-
yl]benzoic acid. CAS-201530-41-8. INN. Treatment of iron
overload (iron chelator). (Novartis Pharma AG, Switzerland)
ICL670A

Etalocib [2004] (e tal’ oh kib). C33H33FO6. 544.61. (1) Benzoic
acid, 2-[3-[3-[(5-ethyl-4’-fluoro-2-hydroxy[1,1’-biphenyl]-4-
yl)oxy]propoxy]-2-propylphenoxy]-; (2) 2-[3-[3-[(5-Ethyl-
4’-fluoro-2-hydroxybiphenyl-4-yl)oxy]propoxy]-2-propyl-
phenoxy]benzoic acid. CAS-161172-51-6. Antineoplastic (in-
hibits formation of 5-LO, LTB4, LTC4, and thromboxane
B2(TxB2); activates PPARg nuclear receptors). (Lilly)
LY293111

Iboctadekin [2004] (ib ok’’ ta de’ kin). C801H1264N212O252S10.
18,217.00. (1) Human interleukin-18 (recombinant, ex-
pressed in Escherichia coli); (2) Purified iboctadekin is a re-
combinant human cytokine, interleukin-18 (IL-18) belonging
to the IL-1 family, also known as interferon-g-inducing factor
(IGIF), expressed in a nonpathenogenic strain of Escherichia
coli. Iboctadekin, consisting of 157 amino acids, is formed in
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vivo following the activation of proIL-18 by caspase-4 and
consists of a single polypeptide chain that is not glycosylated.
The protein contains four cysteine residues present as free
sulfhydryl groups. CAS-479198-61-3. Treatment of dissemi-
nated solid tumors. (GlaxoSmithKline) SB-485232

Pralatrexate [2004] (pral’’ a trex’ ate). C23H23N7O5. 477.50. (1) L-
Glutamic acid, N-[4-[1-[(2,4-diamino-6-pteridinyl)methyl]-3-
butynyl]benzoyl]-; (2) (2S)-2-[[4-[(1RS)-1-[(2,4-Diaminop-
teridin-6-yl)methyl]but-3-ynyl]benzoyl]amino]pentanedioic
acid. CAS-146464-95-1. Treatment of malignancies. (Allos
Therapeutics) PDX

Raxibacumab [2004] (rax’’ ee bak’ ue mab). Immunoglobulin G1,
anti-(anthrax protective antigen) (human monoclonal PA hea-
vy chain), disulfide with human monoclonal PAl-chain, di-
mer. CAS-565451-13-0. Treatment of anthrax infection.
ABthrax (Human Genome Sciences)

Talactoferrin Alfa [2004] (ta lak’’ toe for’ rin).
C3345H5215N963O1015S37 (protein). (1) Lactoferrin (recombi-
nant human LF00); (2) [11-L-Threonine,29-L-arginine]lacto-
ferrin(human) produced by Aspergillus niger var. awamori.
Molecular weight is approximately 80,000 daltons (glycosy-
lated). CAS-308240-58-6. Recombinant human lactoferrin
(rhLF), intended for use as an anti-infective (antimicrobial
and antiviral); anti-inflammatory, and antineoplastic. (Agen-
nix) LF00

Temsirolimus [2004] (tem’’ sir oh’ li mus). C56H87NO16. 1030.30.
(1) Rapamycin, 42-[3-hydroxy-2-(hydroxymethyl)-2-methyl-
propanoate]; (2) (3S ,6R,7ER,10R,12R,14S ,15E ,17E ,
19E, 21S, 23S, 26R, 27R,34aS)-9,10,12,13,14,21,22,23,24,25,
26,27,32,33,34,34a-Hexadecahydro-9,27-dihydroxy-3-[(1R)-
2-[(1S,3R,4R)-4-hydroxy-3-methoxycyclohexyl]-1-methyl-
ethyl]-10,21-dimethoxy-6,8,12,14,20,26-hexamethyl-23,27-
epoxy-3H-pyrido[2,1-c][1,4]oxaazacyclohentriacontine-
1,5,11,28,29(4H,6H,31H)-pentone 4’-[2,2-bis(hydroxy-
methyl)propionate]; (3) Rapamycin 42-[2,2-bis-(hydroxy-
methyl)propionate]. CAS-162635-04-3. Antineoplastic
(mTOR inhibitor). (Wyeth) CCI-779

Tetraxetan [2004] (te trax’ e tan). C16H28N4O8. 404.42. (1)
1,4,7,10-Tetraazacyclododecane-1,4,7,10-tetraacetic acid; (2)
2,2’,2’’,2000-(1,4,7,10-Tetraazacyclododecane-1,4,7,10-tetryl)-
tetraacetic acid. CAS-60239-18-1. Radical designation for a
chelating agent. (Immunomedics) [Note—Tetraxetan has
been used in conjunction with yttrium Y 90 epratuzumab tet-
raxetan (N04/58) and yttrium Y 90 labetuzumab tetraxetan
(N04/59).] DOTA

Torapsel [2004] (tore ap’ sel). C2726H4186N710O846S20 (peptidic
part). 61,083 (peptidic part). 42-89-Glycoprotein (human
clone PMT21:PL85 P-selectin glycoprotein ligand 1) fusion
protein with immunoglobulin (human constant region).
CAS-204658-47-9. INN. P-selectin antagonist. (Wyeth)
WAY 164339

Yttrium Y 90 Epratuzumab Tetraxetan [2004] (it’ ree um epra
too’ zoo mab te trax’ e tan). (1) Immunoglobulin G1, anti-(hu-
man CD22 (antigen)) (human-mouse monoclonal hLL2 g-
chain), disulfide with human-mouse monoclonal hLL2 �-
chain, dimer, 1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraa-
cetic acid conjugate, yttrium-90Y chelate; (2) Immunoglobu-
lin G1 (human-mouse monoclonal hLL2 g-chain anti-human
antigen CD22), disulfide with human-mouse monoclonal
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hLL2 �-chain, dimmer, 2,2’,2’’,2000-(1,4,7,10-tetraazacyclodo-
decane-1,4,7,10-tetryl)tetraacetic acid conjugate, yttrium-
90Y. Molecular weight is approximately 150,000 daltons.
CAS-501423-25-2. Radioimmunotherapy (RAIT) for non-
Hodgkin’s B-cell lymphoma (monoclonal antibody). (Immu-
nomedics) 90Y-DOTA-hLL2

Yttrium Y 90 Labetuzumab Tetraxetan [2004] (it’ ree um la be
too zoo’mab te trax’ e tan). (1) Immunoglobulin G1, anti-(hu-
man carcinoembryonic antigen) (human-mouse monoclonal
hMN-14 g-chain), disulfide with human-mouse monoclonal
hMN-14 �-chain, dimer, 1,4,7,10-tetraazacyclododecane-
1,4,7,10-tetraacetic acid conjugate, yttrium-90Y chelate; (2)
Immunoglobulin G1 (human-mouse monoclonal hMN-14 g-
chain anti-human carcinoembryonic antigen), disulfide with

human-mouse monoclonal hMN-14 �-chain, dimer,
2,2’,2’’,2000-(1,4,7,10-tetraazacyclododecane-1,4,7,10-tetryl)te-
traacetic acid conjugate, yttrium-90Y chelate. Molecular
weight is approximately 150,000 daltons. CAS-501423-30-
9. Radioimmunotherapy (RAIT) for CEA-expressing tumors
in colorectal, pancreatic, lung, breast, ovarian, and medul-
lary thyroid cancer. (Immunomedics) 90Y-DOTA-hMN14

Yttrium Y 90 Tacatuzumab [2004] (tak a tue’ zoo mab). Immu-
noglobulin G1, anti-(human a-fetoprotein) (human-mouse
monoclonal hAFP-31 g1-chain), disulfide with human-mouse
monoclonal hAFP-31 b-chain dimer, yttrium-90Y chelate.
CAS-500784-58-7. Tumor eradication. AFP-Cide (Immuno-
medics) hAFP-31
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Revisions of United States Adopted Names (USAN)

The following are revisions of existing United States Adopted Names (USAN) and other names.

Aplindore Fumarate [2004] (ap’ lin dor). C18H18N2O3.C4H4O4.
426.42. [Palindore is INN.] (1) 8H-1,4-Dioxino[2,3-e]indol-
8-one, 2,3,7,9-tetrahydro-2-[[(phenylmethyl)amino]methyl]-,
2(S)-, (2E)-2-butenediotate (1:1); (2) (2S)-2-[(Benzylamino)-
methyl]-2,3,7,9-tetrahydro-8H-1,4-dioxino[2,3-e]indol-8-one
(E)- butenedioate (1:1). CAS-189681-71-8; CAS-189681-70-
7 [palindore]. Antischizoprenic (low intrinsic activity modula-
tor of human dopamine D2/D3 receptors). (Wyeth) [Name
previously used: Palindore Fumarate.] DAB-452

Enoxaparin Sodium [1995] (ee nox a pa’ rin). (1) Enoxaparin
sodium; (2) Sodium salt of a low-molecular weight heparin
obtained by alkaline depolymerization of the benzyl ester of
heparin from porcine mucosa. CAS-679809-58-6. INN; BAN;
MI. Antithrombotic intended for use in the treatment of deep
vein thrombosis; prophylaxis of ischemic complications of un-
stable angina and non-Q-wave myocardial infarction, and
treatment of acute deep vein thrombosis. Clexane (Aventis);
Lovenox (Aventis) RP 54563; PK 10169
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Proposed and Recommended International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Helath Organization (WHO).
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-

ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event
that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.

Proposed International Nonproprietary Names

The following 50 names have been selected by the World Health
Organization (WHO) as Proposed International Nonproprietary
Names. This list, with chemical names or descriptions and the mo-
lecular formulae, appears in WHO Drug Information, Vol 18, No.
1, 2004.

Any comments or formal objections to the proposed names
should be addressed to Sandra Van Laan, Assistant Secretary,
USAN Council, American Medical Association, 515 North State
Street, Chicago, Illinois 60610.

Proposed INN Therapeutic Indication

Adecatumumab Immunomodulator
Arfomoterol Bronchodilator
Banoxatrone Antineoplastic
Batabulin Antineoplastic
Becampanel AMPA receptor antagonist
Beminafil Vasodilator
Binodenoson Adenosine receptor A agonist
Cetrolizumab Pegol Immunumodulator
Ciluprevir Antiviral (HCV)
Clazosentan Endothelin receptor antagonist
Clofarabine Antineoplastic
Daglutril Antihypertensive (neutral en-

dopeptidase inhibitor)
Dextofisopam Anxiolytic
Doranidazole Radiosensitizing agent
Ecopladib Cytosolic phospholipase A2

inhibitor
Emapunil Mitochondrial benzodiazepine

receptor agonist)
Enzastaurin Antineoplastic
Eslicarbazepine Anticonvulsant
Esoxybutynin Antispasmodic
Imidafenacin Muscarin receptor antagonist
Lumiliximab Immunomodulator
Maropitant Neurokinin NK1 receptor an-

tagonist
Mubritinib Antineoplastic
Muraglitazar Antidiabetic
Nebentan Endothelin receptor antagonist
Netupitant Neurokinin NK1 receptor an-

tagonist

Proposed INN Therapeutic Indication

Omigapil Neuroprotective agent
Paclitaxel Poliglumex Antineoplastic
Parathyroid Hormone Hormone
Pasireotide Inhibition of growth hormone

release
Pelitrexol Antineoplastic
Pruvanserin Serotonin receptor antagonist
Ramelteon Selective melatonin receptor

agonist
Ranibizumab Immunomodulator
Razaxaban Anticoagulant
Resequinil Psychostimulant
Rivaroxaban Blood-coagulation factor Xa

inhibitor
Sabarubicin Antineoplastic, antibiotic
Solabegron Beta3-adrenoreceptor agonist
Tadekinig Alfa Anti-inflammatory
Tanaproget Nonsteroidal progesterone re-

ceptor agonist
Taneptacogin Alfa Anticoagulant
Taprizosin Alpha1-adrenoreceptor antago-

nist
Teduglutide Gastrointestinal functions nor-

malizing agent
Tocilizumab Immunomodulator
Uliprisnil Progesterone receptor modula-

tor
Urtoxazumab Immunomodulator
Valtorcitabine Antiviral
Vildagliptin Antidiabetic agent
Zanolimumab Immunomodulator
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Recommended International Nonproprietary Names

The following 58 nonproprietary names have been selected by
the World Health Organization (WHO) as Recommended Interna-
tional Nonproprietary Names. This list, with chemical names or

descriptions and the molecular formulae, appears in WHO Drug
Information, Vol 18, No. 1, 2004.

Recommended INN Recommended INN Recommended INN Recommended INN

Adargileukin Alfa Edotecarin Icofungipen Pritumumab
Alamifovir Edratide Icrocaptide Ralfinamide
Aprinocarsen Elsilimomab Iferanserin Rebimastat
Belimumab Elvucitabine Istradefylline Segesterone
Cantuzumab Mertansine Epitumomab Cituxetan Ixabepilone Semapimod
Cimicoxib Eptotermin Alfa Ladostigil Sufugolix
Dabuzalgron Exatecan Alideximer Lapatinib Tacapenem
Dacinostat Exenatide Lomeguatrib Tafluprost
Dalbavancin Firocoxib Odiparcil Talizumab
Deligoparin Sodium Fispemifene Omiganan Technetium (99mTc) Nitrido-

cade
Desvenlafaxine Fluorescein Lisicol Pactimibe Tesofensine
Dibotermin Alfa Freselestat Patupilone Tifenazoxide
Diquafosol Galiximab Pertuzumab Tisocalcitate
Disermolide Hemoglobin Raffimer Pixantrone Ulifloxacin
Edifolgide Varenicline
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Suggested United States Adopted Names

The United States Adopted Names (USAN) program is the spe-
cifically organized effort in the United States directed to producing
simple and useful nonproprietary names for drugs while the drugs
are still in the investigational stages. The American Medical Asso-
ciation (AMA), the American Pharmaceutical Association
(APhA), and the United States Pharmacopeial Convention (USPC)
jointly sponsor the USAN program with representation from the
FDA.
Each U.S. Adopted Name is chosen with the expectation that it

will be suitable for prescribing and dispensing purposes and for
designation as the title of the monograph, should the article be re-
cognized in the official United States Pharmacopeia or National
Formulary. A measure of the prestige and recognition of the value
of the USAN program can be found in the following regulations
published by the Commissioner of Food and Drugs and the Secre-
tary of Health and Human Services in the Federal Register of Feb-
ruary 1988.

All who are concerned with the prescription, dispen-
sing, use, sale or manufacture of drugs may, in the
absence of the designation of an official name by
the FDA, rely on the current compendial name or
the U.S. Adopted Name (USAN) listed in this vol-
ume as being the established name in accordance
with the Federal Food, Drug, and Cosmetic Act.

A formal procedure1 is followed by the USAN Council in select-
ing an established name for a drug. The USAN Council Secretary
is also an ex officio member of the International Nonproprietary
Names (INN) Committee. USAN Guiding Principles are concor-
dant with World Health Organization (WHO) principles, and all
USANs for substances also named by the INN Committee are sys-

tematically processed through the INN Committee. This ensures
that, with very rare exceptions, USANs are identical to INNs and
available for world-wide use.
A suggestion for a USAN originates usually from a firm or an

individual who has developed a substance of potential therapeutic
utility to the point where there is a distinct possibility of its being
marketed in the United States of America. Occasionally, the initia-
tive is taken by the USAN Council in the form of a request to par-
ties interested in a substance for which a nonproprietary name
appears to be lacking.
Submissions to the USAN Council are expected to conform to

the established Guiding Principles2 and to be reasonably free from
conflict with other names, including both trademarks and non-
proprietary names. An effort is made to discourage the occasional,
undesirable practice of incorporating in trademarks the syllables
used in an established nonproprietary name, or syllables recom-
mended for USAN. Such trademarks may act as a bar to the sub-
sequent adoption of appropriate nonproprietary names for closely
related drugs.
The suggested nonproprietary names for the drugs described in

the following list are under consideration by the USAN Council.
The name(s) being considered for each drug substance, and the ap-
plicable category, are separated by double spacing from the
name(s) and category for the next listed drug substance. Where
two or more names are being considered for the same drug sub-
stance, the names are single-spaced, and the applicable category
term is written only once to the right of the single-spaced group
of names.
Any comments or protests should be addressed to Sandra Van

Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested USAN Category

Agipartrant
Torapiparant
Voraparpiant

Reduction of thrombotic events
in patients with acute coronary
syndrome and patients with a
history of recent myocardial in-
farct ion (MI) , thrombotic
stroke, or established peripher-
al arterial disease

Agvexital
Silvexital

Anti-inflammatory and antimi-
crobial (nanocrystalline silver)

Alsufatase
Alsulibase
Galsulfase
Sultaminase
Sultamitase

Treatment of Maroteaux-Lamy
syndrome (Mucopolysacchari-
dosis [MPS])

Ampaglufuran
Ampaxazole
Farampator

Treatment of schizophrenia

Suggested USAN Category

Ancripentoc
Ancriviroc
Broxicicra
Metirafiv
Queviracir
Queviracrent
Quevircirant
Quicrentevir
Quintacirin
Racirfivant
Ranticicra
Ranticicrant
Ranticirpant
Rantirafiv
Viracirin
Zeptacirin

Antiviral; treatment of autoim-
mune conditions (CCR5 antag-
onist)

Aneoganib
Axisanib
Trexisanib

Treatment of cancer

Aramatinib
Dasatinib
Dasmaintinib
Sabexitinib
Sarbextinib

Anxiolytic; anticonvulsant;
antispastic; antimigraine;
mood stabilizer; analgesic

1 USP Dictionary of USAN and International Drug Names, Preface. 2 Ibid., Appendix VII.
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Suggested USAN Category

Arcadenoson
Filadenoson
Miladenoson
Paladenoson

An adjunct to nuclear myocar-
dial perfusion imaging in pa-
t i en ts unable to exerc i se
adequately

Astematide
Metapotide
Metavitide

Treatment of metastatic hor-
mone refractory prostate can-
cer (HRPC)

Beclabucol
Camobucol
Cetabucol
Glibucolide
Glidobucol
Glybucolide

Anti-inflammatory; treatmemt
of rheumatoid arthritis

Brevafermin
Tegafermin
Velafermin

Treatment and/or prevention of
mucositis

Cemtulimarev-Alfa
Cemtulirev-Alfa

Treatment of pancreatic can-
cer; treatment of CEA-bearing
cancers

Cemtulimarev-Beta
Cemtulirev-Beta

Treatment of pancreatic can-
cer; treatment of CEA-bearing
cancers

Centinavir
Epsinavir
Zavitanavir

Treatment of resistant HIV/
AIDS (HIV-1 protease inhibi-
tor)

Cimerban
Liopixen
Melopixen
Mentaberel
Peliberel
Pelopixen
Penapixen
Pixaberan
Pixemebor

Treatment of rheumatoid ar-
thritis

Cintredekin Besudotox
Dekincept Sudotox
Litredekincept Sudotox
Trekincept Sudotox
Trezdekincept Sudotox
Trezikincept Sudotox
Trezileukin 38Q-Sudotox

Antineoplastic

Closafupermin
Karyopermin
Megapermin
Rocafupermin
Rocapoetin
Romiplostim
Tegafupermin
Tegaluplermin
Tegapoetin
Temiplostim

Treatment of immune thrombo-
cytopenic purpura (ITP)

Suggested USAN Category

Cribavirin
Locarabine
Patarabine
Paribavirin
Pribavirin
Vabavirin
Viramidine

Antiviral; prodrug of ribavirin

Dalbavancin Antibiotic

Deferasirox Treatment of iron overload
(iron chelator)

Dexamfetamine Lysine
Dimesylate

Dextroamphetamine Lysine
Dimesylate

Lidamfetamine Dimesylate
Lidamphetamine Dimesylate
Lidexamfetamine Dimesylate
Lidextroamphetamine
Dimesylate

Lifentamine Dimesylate
Lisamfetamine Dimesylate

Treatment of ADHD (central
nervous system stimulant)

Durimulumab
Durmilumab
Durmulumab
Stamilumab
Stamulumab

Treatment of muscular dystro-
phy and age-related sarcopenia
or frailty

Edratide Treatment of systemic lupus er-
ythematosus

Iloprost Trometamol Treatment of pulmonary hyper-
tension (prostacyclin ana-
logue)

Intepacib
Inteplemib
Maztecinor

Treatment of rosacea and acute
respiratory distress syndrome
(ARDS)

Isopentanamide
Isovaleramide
Isovaleride

Broad spectrum neuromodula-
tor (anxiolytic; anticonvulsant;
antispastic; antimigraine;
mood stabilizer; analgesic)

Manalopan Bromide
Metrexopan Bromide
Nalpromium Bromide
Nalquatrone Bromide
Oprinone Bromide

Treatment of peripheral side ef-
fects of opioid therapy

Mitratapide Management of obesity in dogs

Naptirimod
Natirimod
Solnapimod
Sotirimod
Tolirimod
Totirimod

Treatment of dermatologic dis-
eases, including actinic kerato-
sis, infections, cancer
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Suggested USAN Category

Numavizumab
Reslivizumab
Resyvizumab

Prevention of serious lower
resp ira tory trac t d isease
caused by respiratory syncytial
virus (RSV) in pediatric pa-
tients at high risk of RSV dis-
ease

Procarogammadex
Pronagammadex
Sugammadex Sodium
Sunagammadex Sodium

Reversal agent for neuromus-
cular blocking agent

Restumumab
Tritumumab

Treatment of relapsed or re-
fractory CD30 positive lym-
phoma

Sarogliptin
Selegliptin
Sitagliptin

Treatment of type 2 diabetes
mellitus and related disorders

Suggested USAN Category

Selemebor
Selnefacap
Selneficap
Sernefacap

Anti-inflammatory

Tapentadol Analgesic

Tisocalcitate Topical treatment of plaque
type psoriasis

Vaminostat
Volinostat
Vorinostat

Antineoplastic

Zanolimumab Treatment of rheumatoid ar-
thritis, psoriasis, cutaneous T-
cell lymphoma
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Suggested International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Health Organization (WHO). INNs for substances originat-
ing within the United States are applied for through the USAN
Council. INN and USAN Guiding Principles are concordant,
which assures that, with very few exceptions, INNs and USANs
are identical.
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-
ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event

that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.

The names for the drugs that are categorized in the following list
are under consideration for the selection of new Proposed Interna-
tional Nonproprietary Names. The name(s) being considered for
each drug substance, and the applicable category, are separated
by double spacing from the name(s) and category for the next
listed drug substance. Where two or more names are being consid-
ered for the same drug substance, the names are single-spaced, and
the applicable category term is written only once to the right of the
single-spaced group of names.

Any comments or protests should be addressed to Sandra Van
Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested INN Category

Alsufatase
Galsulfase

Treatment of Maroteaux-Lamy
syndrome (mucopolysacchari-
dosis [MPS])

Ampaglufuran
Ampaneopion
Ampaxazole
Farampator

Treatment of schizophrenia

Ancripentoc
Ancriviroc

Antiviral; treatment of autoim-
mune conditions (CCR5 antag-
onist)

Anetumumab
Duntumumab
Zalutumumab

Treatment of squamous carci-
noma of the head and neck

Aziridinitrobenzamide
Azirinitrobenzamide
Nitrazamide

Anti-tumor agent; DNA alky-
lating agent

Babactant
Bovactant
Kinactant

Treatment of neonatal respira-
tory distress syndrome

Betumumab
Futumumab
Intumumab

Treatment of B-cell follicular
lymphoma

Calcimetriol
Isocalcitol
Isocalcitriol
Procalcitol
Tisocalcitate

Topical treatment of plaque
type psoriasis

Camobucol Anti-inflammatory, treatment of
rheumatoid arthritis

Carbamohydronicotinamide
Carboxydihydropyramide
Carboxyhydronicotinamide

Enzyme cosubstrate for use in
combination therapy for cancer

Suggested INN Category

Cedratide
Edratide
Leptide
Sletide

Treatment for systemic lupus
erythematosus

Cintredekin Besudotox Treatment of malignant glioma,
including glioblastoma multi-
forme and anaplastic astrocy-
toma

Dalbavancin Antibiotic

Danlimumab
Dralimumab
Genlimumab
Zanolimumab

Treatment of rheumatoid ar-
thritis and psoriasis, cutaneous
T-cell lymphoma

Defentasiderex
Defenterazirex
Defenterazoben
Deferasirox
Deferazirex

Treatment of iron overload
(iron chelator)

Dulpetine
Moliptine
Sostuline

Antidepressant

Elacyt
Elacytarabine
Elarabine

Cytotoxic agent; antimetabolite

Epoglitazar
Suglitazar
Tiglitazar

Treatment of Type II diabetes
(PPARg,a,d agonist)

Esmirtazapine Treatment of moderate to se-
vere vasomotor symptoms as-
sociated with the menopause;
treatment of primary insomnia
(serotonin receptor 5-HT2A an-
tagonist)

Gabapentin Ibutamate
Ibutapentin

Treatment of neuropathic pain
and Restless Leg Syndrome
(prodrug of gabapentin)
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Suggested INN Category

Iloprost Treatment of pulmonary arter-
ial hypertension

Itrapide
Mertriapide
Mitrapide
Mitratapide
Triapide

Management of obesity in dogs

Lipofuridine
Orafluridine
Orudine

Antineoplastic

Suggested INN Category

Olmesartan Treatment of glaucoma; ocular
hypertension therapeutic agent
(angiotensin II receptor antag-
onist)

Pentadol
Tapentadol

Analgesic

Procarogammadex
Pronagammadex
Sugammadex
Sunagammadex

Reversal agent for neuromus-
cular blocking agents

Vabavirin Antiviral, prodrug of ribavirin
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Etidronate Disodium Tablets (USP) . . . . . . . . . . . . . . . 1619
Etodolac Extended-Release Tablets (USP) . . . . . . . . . . . 1203
Etoposide (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . 103
Famotidine (USP erratum) . . . . . . . . . . . . . . . . . . . . 1566
Famotidine for Oral Suspension (USP) . . . . . . . . . . . . . 1993
Famotidine Tablets (USP) . . . . . . . . . . . . . . . . . . . . 1995
Felodipine Extended-Release Tablets (USP) . . . . . . . . . . 482
Fenbendazole (USP) . . . . . . . . . . . . . . . . . . . . . . . . 1205
Fexofenadine Hydrochloride (USP) . . . . . . . . . . . . . . .841, 1208
Fexofenadine Hydrochloride Capsules (USP) . . . . . . . . . 845
Fexofenadine Hydrochloride Tablets (USP) . . . . . . . . . . 1997
Cryopreserved Human Fibroblast-Derived Dermal Substitute
(USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1211

Human Fibroblast-Derived Temporary Skin Substitute
(USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1221

Finasteride Tablets (USP) . . . . . . . . . . . . . . . . . . . . . 1620
Fluconazole (USP) . . . . . . . . . . . . . . . . . . . . . . . . . 103
Flucytosine (USP) . . . . . . . . . . . . . . . . . . . . . . . . . 1621
Fludarabine Phosphate (USP) . . . . . . . . . . . . . . . . . . 1621
Flumazenil (USP) . . . . . . . . . . . . . . . . . . . . . . . . . 1223
Fluorodopa F 18 Injection (USP) . . . . . . . . . . . . . . . . 486

Fluoxetine Hydrochloride (USP) . . . . . . . . . . . . . . . . . 848
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Fluoxetine Delayed-Release Capsules (USP) . . . . . . . . . . 849
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Fluoxymesterone Tablets (USP) . . . . . . . . . . . . . . . . . 105
Flurandrenolide Lotion (USP) . . . . . . . . . . . . . . . . . . 489
Flurandrenolide Topical Emulsion (USP) . . . . . . . . . . . . 489
Flurazepam Hydrochloride (USP) . . . . . . . . . . . . . . . .490, 1229
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Gemcitabine for Injection (USP) . . . . . . . . . . . . . . . . . 1246
Gemfibrozil (USP) . . . . . . . . . . . . . . . . . . . . . . . . . 30
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Glucosamine and Chondroitin Sulfate Sodium Tablets
(USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .201, 2072
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Glyceryl Monolinoleate (NF) . . . . . . . . . . . . . . . . . . .975, 1564
Glyceryl Monooleate (NF) . . . . . . . . . . . . . . . . . . . .975, 1564
Glyceryl Monostearate (NF) . . . . . . . . . . . . . . . . . . . 975
Glycopyrrolate Tablets (USP) . . . . . . . . . . . . . . . . . . 105
Goldenseal (USP) . . . . . . . . . . . . . . . . . . . . . . . . . 952
Powdered Goldenseal (USP) . . . . . . . . . . . . . . . . . . . 953
Powdered Goldenseal Extract (USP) . . . . . . . . . . . . . . 954
Gonadorelin Acetate (USP) . . . . . . . . . . . . . . . . . . . . 1250
Graftskin (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . 490
Guaifenesin Capsules (USP) . . . . . . . . . . . . . . . . . . . 106
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Helium (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . 502
Homatropine Hydrobromide (USP) . . . . . . . . . . . . . . . 502
Homosalate (USP) . . . . . . . . . . . . . . . . . . . . . . . . . 108
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Hydrocortisone Lotion (USP) . . . . . . . . . . . . . . . . . . 505
Hydrocortisone Topical Emulsion (USP) . . . . . . . . . . . . 506
Hydrogen Peroxide Concentrate (USP) . . . . . . . . . . . . . 1629
Hydromorphone Hydrochloride (USP) . . . . . . . . . . . . . 1254
Hydroxyethyl Cellulose (NF) . . . . . . . . . . . . . . . . . . . 709
Hydroxypropyl Cellulose (NF) . . . . . . . . . . . . . . . . . . 335
Low-Substituted Hydroxypropyl Cellulose (NF) . . . . . . . . 338

Pharmacopeial Forum
2322 INDEX Vol. 30(6) [Nov.–Dec. 2004]

# 2004 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

In
de

x



Hydroxyzine Hydrochloride Tablets (USP) . . . . . . . . . . . 507
Hymetellose (NF) . . . . . . . . . . . . . . . . . . . . . . . . .975, 1564
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New Items at a Glance
See what’s new in USP Reference Standards. For your convenient

and quick reference, here’s a list of Reference Standards released

by USP over the past year.

This list is continuously updated with the newest Reference

Standards released within the past 12 months.

Cat.
No. Description

Curr.
Lot Price

1005706 Glacial Acetic Acid (1.5 mL/ampule;
3 ampules) (AS)

F0D002 $156

1012768 Alcohol (1.2 mL/ampule; 5 ampules) F0D030 $156

1012772 Dehydrated Alcohol (1.2 mL/ampule;
5 ampules)

F0D031 $156

1012699 Alcohol Determination–Acetonitrile
(5 mL/ampule; 5 ampules)

F0C419 $156

1012688 Alcohol Determination–Alcohol (5 mL/
ampule; 5 ampules)

F0C399 $156

1029501 Amlodipine Besylate (200 mg) F0D167 $156

1029942 Ammonium Carbonate (2 g) (AS) F0D102 $156

1048641 Benazepril Related Compound C
(50 mg)

F0C425 $487

1071439 Positive Bioreaction (3 strips; 10 cm x 1
cm)

F0D014 $325

1076206 Powdered Black Cohosh Extract (1.5 g) F0D086 $520

1076341 Boric Acid (1 g) (AS) F0D036 $200

1082708 Butylated Hydroxytoluene (500 mg)
(AS)

F0D122 $156

1086334 Calcium Acetate (1 g) (AS) F0D156 $156

1086403 Calcium Carbonate (1 g) (AS) F0D099 $156

1086436 Calcium Chloride (1 g) (AS) F0D153 $156

1086855 Calcium Hydroxide (1 g) (AS) F0D168 $156

1087406 Calcium Sulfate (1 g) (AS) F0D236 $156

1087701 Candelilla Wax (250 mg) F0D123 $156

1091505 Caprylocaproyl Polyoxylglycerides
(200 mg)

F0C312 $175

1098118 Cefpiramide (300 mg) F0C203 $156

1098027 Cefpodoxime Proxetil (350 mg) F0C192 $156

1098322 Cellaburate (350 mg) (Cellulose Acetate
Butyrate)

F0D220 $156

1105009 Powdered Chaste Tree Extract (1.5 g) F0C406 $520

1111307 Chlorhexidine Related Compounds
(50 mg)

F0D017 $487

1115545 Chlorogenic Acid (50 mg) F0C420 $156

1140393 Clonidine (200 mg) F0C401 $156

1140418 Clonidine Related Compound A
(25 mg)

F0C373 $487

1140429 Clonidine Related Compound B
(25 mg)

F0C403 $487

1148806 Corn Oil (1 g) (AS) F0D181 $156

1150207 Cottonseed Oil (1 g) (AS) F0D173 $156

1152701 Cyclandelate (200 mg) F0C384 $156

1187080 Dibutyl Phthalate (200 mg) F0D125 $156

1231728 Powdered Echinacea Purpurea Extract
(1 g)

F0D018 $520

1231706 Powdered Echinacea Angustifolia
Extract (1 g)

F0D019 $520

1269414 Fenbendazole Related Compound A
(30 mg)

F0D009 $487

1269425 Fenbendazole Related Compound B
(30 mg)

F0D008 $487

1270355 Ferrous Sulfate (1.5 g) (AS) F0D196 $156

1272204 Fludarabine Phosphate (300 mg) F0C374 $156

Cat.
No. Description

Curr.
Lot Price

1288463 Gemcitabine Hydrochloride (200 mg) F0D037 $156

1305507 2E, 4E-Hexadienoic Acid Isobutylamide
(25 mg)

F0C353 $540

1311306 Homopolymer Polypropylene (3 Strips) F0C096 $156

1349014 Isoflurane Related Compound A (0.1
mL)

F0C232 $487

1349025 Isoflurane Related Compound B (0.1
mL)

F0C233 $487

1356698 Lactase (200 mg) F0D032 $156

1356847 Lamivudine Resolution Mixture A
(10 mg)

F0D024 $487

1356950 Lauroyl Polyoxylglycerides (500 mg)
(AS)

F0D020 $156

1358503 Leuprolide Acetate (200 mg) F0C430 $1,525

1367708 Linoleoyl Polyoxylglycerides (100 mg) F0C283 $156

1370270 Loratadine (200 mg) F0C414 $260

1370280 Loratadine Related Compound A
(15 mg)

F0D229 $487

1370291 Loratadine Related Compound B
(15 mg)

F0D230 $487

1374248 Magnesium Chloride (1 g) (AS) F0D157 $156

1374260 Magnesium Hydroxide (1 g) (AS) F0D158 $156

1374361 Magnesium Sulfate (1 g) (AS) F0D160 $156

1375127 Manganese Chloride (1 g) (AS) F0D150 $156

1375149 Manganese Sulfate (1 g) (AS) F0D151 $156

1378012 Medroxyprogesterone Acetate Related
Compound A (25 mg)

F0C427 $500

1434011 Methylphenidate Hydrochloride Erythro
Isomer Solution CII (0.5 mL)

F0C368 $560

1441243 Metoprolol Related Compound B
(50 mg)

F0C377 $520

1441254 Metoprolol Related Compound C
(20 mg)

F0C344 $520

1441265 Metoprolol Related Compound D
(50 mg)

F0C378 $520

1441298 Metoprolol Succinate (200 mg) F0C415 $156

1444279 Mirtazapine (350 mg) F0D155 $800

1445211 Mitoxantrone System Suitability Mixture
(0.3 mg)

F0D010 $500

1449530 Nabumetone Related Compound A
(15 mg)

F0D165 $487

1457469 Naratriptan Hydrochloride (125 mg) F0C360 $208

1460703 Nevirapine Anhydrous (100 mg) F0D159 $156

1460714 Nevirapine Hemihydrate (100 mg) F0D034 $156

1460725 Nevirapine Related Compound A
(15 mg)

F0D035 $487

1460736 Nevirapine Related Compound B
(15 mg)

F0D033 $487

1478152 Oleoyl Polyoxylglycerides (100 mg) F0C313 $156

1478630 Ondansetron Resolution Mixture
(50 mg)

F0D242 $487

1485125 Oxybutynin Related Compound B
(20 mg)

F0D061 $487

1485136 Oxybutynin Related Compound C
(20 mg)

F0D062 $487

1492040 Palm Oil (1 g) (AS) F0D179 $156

1500262 Paroxetine Related Compound E
Mixture (25 mg)

F0D225 $487

1500273 Paroxetine Related Compound F
(10 mg)

F0D237 $487

1500284 Paroxetine Related Compound G
(10 mg)

F0D110 $487



Cat.
No. Description

Curr.
Lot Price

1525707 Phenothiazine (500 mg) (AS) F0D231 $156

1547925 Polysorbate 20 (2 g) (AS) F0D130 $156

1547936 Polysorbate 40 (2 g) (AS) F0D204 $156

1547947 Polysorbate 60 (2 g) (AS) F0D131 $156

1547969 Polysorbate 80 (2 g) (AS) F0D132 $156

1548101 Potassium Benzoate (1 g) (AS) F0D161 $156

1548134 Potassium Bicarbonate (1 g) (AS) F0D074 $156

1548167 Potassium Carbonate (1 g) (AS) F0D075 $156

1548190 Potassium Chloride (1 g) (AS) F0D127 $156

1548280 Potassium Iodide (1 g) (AS) F0D078 $156

1572208 Propionic Acid (1.5 mL/ampule;
3 ampules) (AS)

F0D029 $156

1601102 Residual Solvents Mixture - Class 1
(1.2 mL/ampule; 3 ampules)

F0C407 $156

1601146 Residual Solvent Class 1 - Benzene
(1.2 mL/ampule; 3 ampules)

F0C408 $156

1601168 Residual Solvent Class 1 - Carbon
Tetrachloride (1.2 mL/ampule;
3 ampules)

F0C409 $156

1601180 Residual Solvent Class 1 - 1,2-
Dichloroethane (1.2 mL/ampule;
3 ampules)

F0C412 $156

1601204 Residual Solvent Class 1 - 1,1-
Dichloroethene (1.2 mL/ampule;
3 ampules)

F0C411 $156

1601226 Residual Solvent Class 1 - 1,1,1-
Trichloroethane (1.2 mL/ampule;
3 ampules)

F0C410 $156

1601281 Residual Solvents Class 2 - Mixture A
(1.2 mL/ampule; 3 ampules)

F0D051 $156

1601306 Residual Solvent Class 2 - Mixture C
(1.2 mL/ampule; 3 ampules)

F0D182 $156

1601340 Residual Solvent Class 2 - Acetonitrile
(1.2 mL/ampule; 3 ampules)

F0D049 $156

1601361 Residual Solvent Class 2 -
Chlorobenzene (1.2 mL/ampule;
3 ampules)

F0D048 $156

1601383 Residual Solvent Class 2 - Chloroform
(1.2 mL/ampule; 3 ampules)

F0D186 $156

1601408 Residual Solvent Class 2 - Cyclohexane
(1.2 mL/ampule; 3 ampules)

F0D047 $156

1601420 Residual Solvent Class 2 - 1,2-
Dichloroethene (1.2 mL/ampule;
3 ampules)

F0D040 $156

1601463 Residual Solvent Class 2 - 1,2-
Dimethoxyethane (1.2 mL/ampule;
3 ampules)

F0D185 $156

1601485 Residual Solvent Class 2 - N,N-
Dimethylacetamide (1.2 mL/ampule;
3 ampules)

F0D169 $156

1601500 Residual Solvent Class 2 - N,N-
Dimethylformamide (1.2 mL/ampule;
3 ampules)

F0D189 $156

1601521 Residual Solvent Class 2 - 1,4-Dioxane
(1.2 mL/ampule; 3 ampules)

F0D050 $156

Cat.
No. Description

Curr.
Lot Price

1601543 Residual Solvent Class 2 - 2-
Ethoxyethanol (1.2 mL/ampule;
3 ampules)

F0D195 $156

1601565 Residual Solvent Class 2 - Ethylene
Glycol (1.2 mL/ampule; 3 ampules)

F0D191 $156

1601587 Residual Solvent Class 2 - Formamide
(1.2 mL/ampule; 3 ampules)

F0D188 $156

1601623 Residual Solvent Class 2 - Methanol
(1.2 mL/ampule; 3 ampules)

F0D045 $156

1601645 Residual Solvent Class 2 - 2-
Methoxyethanol (1.2 mL/ampule;
3 ampules)

F0D194 $156

1601667 Residual Solvent Class 2 -
Methylbutylketone (1.2 mL/ampule;
3 ampules)

F0D202 $156

1601689 Residual Solvent Class 2 -
Methylcyclohexane (1.2 mL/ampule;
3 ampules)

F0D044 $156

1601441 Residual Solvent Class 2 - Methylene
Chloride (1.2 mL/ampule; 3 ampules)

F0D046 $156

1601703 Residual Solvent Class 2 - N-
Methylpyrrolidone (1.2 mL/ampule;
3 ampules)

F0D183 $156

1601725 Residual Solvent Class 2 - Nitromethane
(1.2 mL/ampule; 3 ampules)

F0D210 $156

1601747 Residual Solvent Class 2 - Pyridine
(1.2 mL/ampule; 3 ampules)

F0D215 $156

1601769 Residual Solvent Class 2 - Sulfolane
(1.2 mL/ampule; 3 ampules)

F0D187 $156

1601770 Residual Solvent Class 2 -
Tetrahydrofuran (1.2 mL/ampule;
3 ampules)

F0D043 $156

1601780 Residual Solvent Class 2 - Tetralin
(1.2 mL/ampule; 3 ampules)

F0D228 $156

1601805 Residual Solvent Class 2 - Toluene
(1.2 mL/ampule; 3 ampules)

F0D042 $156

1601827 Residual Solvent Class 2 -
Trichloroethylene (1.2 mL/ampule;
3 ampules)

F0D221 $156

1601849 Residual Solvent Class 2 - Xylenes
(1.2 mL/ampule; 3 ampules)

F0D041 $156

1613407 Sodium Acetate (1 g) (AS) F0D083 $156

1613757 Sodium Carbonate Anhydrous (1 g)
(AS)

F0D100 $156

1613859 Sodium Citrate (1 g) (AS) F0D172 $156

1614396 Sodium Metabisulfite (1 g) (AS) F0D111 $156

1614454 Sodium Nitrite (1 g) (AS) F0D117 $156

1614807 Sodium Sulfate Anhydrous (1 g) (AS) F0D112 $156

1615107 Sodium Thiosulfate (1 g) (AS) F0D178 $156

1667585 Titanium Dioxide (1 g) (AS) F0D079 $156

1708762 Valsartan (350 mg) F0C147 $156

1711155 Vecuronium Bromide (50 mg) F0C367 $156

1724747 Zinc Oxide (2 g) (AS) F0D170 $156

1724769 Zinc Sulfate (1 g) (AS) F0D133 $156

New Items at a Glance (Continued)
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ORDERING DIRECT FROM THE US PHARMACOPEIA 
 
Sending Your Order 
 
STEP #1: PREPARE YOUR ORDER USING YOUR COMPANY’S PURCHASE ORDER, A USP ORDER FORM, OR A 

FORMAL USP PRICE QUOTE FROM CUSTOMER SERVICE. 
- In all correspondence, refer to your Purchase Order number, your USP Customer Number, and/or USP Price Quote 

number. 
- Purchase Order numbers are required for all credit term orders. 

 
STEP #2: GIVE USP THE DELIVERY CONTACT NAME AND TELEPHONE NUMBER 

- Having a specific recipient on your order will increase delivery speed. 
- A contact name is required for all publications and subscriptions orders. 
- Although not required, providing a contact email address will expedite communication of problems or issues with 

your order, especially internationally. 
 
STEP #3: USE THE MOST EFFICIENT PAYMENT METHOD YOU CAN 

1. Valid Visa, Master Card, or American Express        (USP Rating: qqqqq) 
2. Credit terms with USP                                            (USP Rating: qqqq) 

USP will extend an automatic credit limit of US$2000 for all customers in USA and Canada. All others can apply for 
credit terms by sending an e-mail to our Accounting Department at em@usp.org or calling 301-881-0666 x 8177. 

3. Check drawn on a USA Bank                                  (USP Rating: qq) 
4. Wire transfer                                                         (USP Rating: q) 

Use only if necessary. If you must, please include your USP Quote number and/or customer number on the wire 
transmission information. Please fax a copy of your wire receipt and order to USP once the wire has been sent so we 
know to expect it. 
Customers are responsible for paying all bank fees for wire transfers. 

 
STEP #4: SEND USP YOUR ORDER QUICKLY AND SECURELY 

1. USP Store at http://store.usp.org.                          (USP Rating: qqqqq) 
As soon as you click the “confirm and submit order” button, we have it, and you will get an immediate confirmation 
by email. 

2. Telephone at 301-881-0666 or 800-227-8772.         (USP Rating: qqqq) 
Customer Service Rep will take your order M-F from 8:30 AM – 5:00 PM EST. 

3. Fax to 301-816-8148.      (USP Rating: qqq) 
USP will confirm your order within one business day by return fax. 

4. Mail to 12601 Twinbrook Pkwy, Rockville, MD 20852.  (USP Rating: q) 
USP does not recommend ordering by mail when you require fast processing. 

 
USP Ordering and Return Policies 
 

•  USP Reference Standards may not be returned for refund or exchange. 
•  USP publications and subscription are returnable within 30 days from the date of invoicing. USP Electronic Subscriptions can be 

cancelled within 30 days of activation for a full refund minus shipping charges. 
•  Prices and package sizes are subject to change without notice. USP will honor all USP Price Quotes through the expiration date 

on the quote. 
•  Customers are financially responsible for duplicate orders in the following cases: 

o Confirming orders not clearly marked as confirming that are sent to USP. 
o Submitting the same order multiple times (i.e., via phone, fax, email, USP Store, mail, or any combination thereof.) 

•  Orders that are put on credit hold by USP due to either poor credit record with USP or exceeding the credit limit established by 
USP must be cleared by customers within 14 days. Otherwise, these orders are automatically cancelled and you must reorder. 
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USP Backorder Fulfillment Policy 
 

•  USP will automatically ship any backorder that becomes available within 30 days of the order date. 
•  After 30 days, customers will get a Notice of Availability (NOA). Customers then have 45 days to respond to the notice or the 

order will be automatically cancelled. 
 
Problems, Concerns, or Technical Support 
 
USP has a well trained staff for order and product support. 
 

Order Issues, Concerns, or Suggestions 
USP Customer Service 
Phone: 301-881-0666 or 1-800-227-8772 
Fax: 301-816-8148 
Email: custsvc@usp.org 
 

Reference Standards Technical Service 
Kellie L. Campbell, Technical Services Scientist 
Phone: 301-816-8129 
Fax: 301-998-6807 
Email: rstech@usp.org 

General Issues, Concerns or Suggestions 
Vicki Phillos, Customer Service Manager 
Phone: 301-816-8114 
Fax: 301-998-6819 
Email: vp@usp.org 
 

Electronic Product and USP Store Support 
Errol McDonald, Technical Support Analyst 
Phone: 301-816-8168 
Fax: 301-816-8280 
Email: support@usp.org 

International Controlled Substances 
USP Foreign Controls Group 
Phone: 301-881-0666 x8164 
Fax: 301-998-6819 
Email: foreigncontrols@usp.org 
 

Monograph and General Chapter Support 
Department of Standards Development 
Phone: 301-816-8344 
Fax: 301-816-8299 
Email: cl@usp.org 

 

 
Shipping 
 

•  USP does not ship any products to post office boxes. Please include a street address or your order will be returned to you. 
•  International customers are responsible for paying all customs duties, taxes, or tariffs levied for importation of USP products. 
•  Customers can request shipment on cold packs for an additional $25.00 charge 
•  Customers can request special, guaranteed, same-day shipping for an additional $75.00 charge. 

Shipping Carriers 

USP uses DHL as the default shipping carrier because we have negotiated favorable shipping rates with DHL, which we pass on to our 
customers. However, we use alternative carriers for locations to which there is no DHL service, as listed below. Customers can choose 
their own carrier by giving USP their DHL, UPS, or FedEx account number when ordering. 

Location Shipper Products 

Algeria Commercial Carrier Door to Airport All Products 

Puerto Rico FedEx Reference Standards 

Puerto Rico UPS (Blue or Red Label) Publications 
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Preferred carriers for dangerous goods 

Reference Standards that have been classified as dangerous goods have specific requirements for shipping. Please consult the table below 
to find the preferred carrier for any order that contains a Reference Standard that has been classified as a dangerous good by the United 
Nations. 

DHL FedEx International UPS 
(Blue or Red Label) 

Commercial 
Carrier Door to 
Airport 

Australia, Austria, Belgium, Bulgaria, 
China, Czech Republic, Denmark, 
Estonia, Ethiopia, Finland, France, 
Germany, Great Britain, Greece, Hong 
Kong, Hungary, Iceland, India, Iraq, 
Ireland, Italy, Japan, South Korea, 
Latvia, Libya, Lithuania, Luxembourg, 
Malaysia, Morocco, Netherlands, New 
Zealand, Norway, Philippines, Poland, 
Portugal, Singapore, Solvakia, Slovenia, 
Spain, Sweden, Switzerland, Taiwan, 
Thailand, Turkey, United States 

United Arab Emirates, Armenia, 
Argentina, American Samoa, Bosnia & 
Herzegovina, Barbados, Bangladesh, 
Benin, Bolivia, Canada, Costa Rica, 
Cyprus, Dominican Republic, Ecuador, 
Guam, Guyana, Honduras, Indonesia, 
Israel, Jamaica, Kenya, Kuwait, Sri 
Lanka, Moldova, Macedonia, Macau, 
Malta, Namibia, Oman, Panama, 
Pakistan, Palestinian Territory, Paraguay, 
Qatar, Saudi Arabia, Senegal, El 
Salvador, Trinidad & Tobago, Ukraine, 
Uganda, Uruguay, Venezuela, Virgin 
Island (U.S.), Yemen, Yugoslavia, South 
Africa, Zimbabwe 

Puerto Rico 

Algeria, Brazil, 
Chile, Croatia, 
Colombia, Fiji, 
Guatemala, Egypt, 
Jordan, Lebanon, 
Mexico, Peru, 
Romania, Russia, 

 
 

Special Instructions for International Customers 
 

•  Ordering direct from USP or an authorized distributor is the fastest method to get results: Using product resellers, such as 
book or chemical supply houses, can add up to eight weeks to your order fulfillment time. Typically, USP processes orders for 
all our customers in less than two business days. USP cannot control how long a reseller keeps your order before giving it to USP 
for processing or how long they hold the product before passing it along to you. 

 
•  Apply for credit terms with USP: Many international customers must prepay, because they have not applied for payment terms 

with USP. Having payment terms allows you to place orders using your company purchase order and pay once you get USP’s 
invoice. 

 
•  If you must prepay, please use a valid credit card: Credit cards are the easiest payment method. Avoid checks or wire 

transfers, if possible. 
 
•  If you must prepay, get an Official USP Price Quote before ordering: Having an Official USP Price Quote allows you to 

arrange payment with the security of knowing the price will not change for 45 days. Also please reference the USP Quote 
number on all checks, wires, and/or credit card orders. This will improve accuracy and shorten order processing time. 

 
•  Customs Clearance: USP does not offer customs clearance services. We suggest that you arrange for a customs broker to 

facilitate clearance or allow DHL to clear customs for you. Customs clearance is often the longest part of your product delivery 
time. Customers are responsible for paying all customs duties, taxes, or tariffs levied for bringing USP products into your 
country.  

 
•  Language: USP has a diverse workforce. If you are having trouble communicating in English, please ask your customer service 

representative to find a USP employee who can translate. USP Customer Service has English and Spanish language capabilities 
on staff. 

 
•  Problems or Issues: USP has regional account managers who can support your product inquiries, technical questions, or needs 

for general information in addition to those listed above. 
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Dennis Hall – Senior International Account Manager - Europe 
Phone: 301-816-8558 
Fax: 301-816-8236 
Email: dh@usp.org 
 
Chris Ayer – Senior International Account Manager - Asia 
Phone: 301-816-8235 
Fax: 301-816-8236 
Email: ca@usp.org 

 
Kevin Correa – International Account Manager – Latin America 
Phone: 301-816-8238 
Fax: 301-816-8236 
Email: kcl@usp.org 
 
Robert Tyler – Senior National Account Manager – Canada 
Phone: 301-816-8233 
Fax: 301-816-8236 
Email: rt@usp.org 

 
Jane Webster – International Sales and Marketing Director – All Other Areas 
Phone: 301-816-8528 
Fax: 301-816-8236 
Email: jzw@usp.org 
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CONTROLLED SUBSTANCE ORDERS – ITEMS REGULATED BY THE U.S. DRUG ENFORCEMENT 
ADMINISTRATION (DEA) 
 
DEA REQUIREMENTS FOR ORDERS SHIPPED WITHIN UNITED STATES 
 
List Chemicals: Below is a list of Reference Standards categorized by the DEA as List Chemicals 

 
Catalog # Product Description 
1202005 Dihydroergotamine Mesylate (250 mg)  
1236007 Ephedrine Sulfate (200 mg)  
1240004 Ergonovine Maleate (100 mg)  
1241506 Ergotamine Tartrate (150 mg)  
1241550 Ergotaminine (100 mg)  
1430000 Methylergonovine Maleate (50 mg)  
1533909 Phenylpropanolamine Bitartrate (100 mg)  
1534005 Phenylpropanolamine Hydrochloride (250 mg)  
1581005 Pseudoephedrine Hydrochloride (125 mg)  
1581504 Pseudoephedrine Sulfate (200 mg)  

 
•  The DEA requires that USP have on file one of the following to fulfill List Chemical Orders: 

o Copy of Customers’ current DEA Registration 
o Letter on company letterhead stating the intended use of the list chemical for each order placed 

 
DEA Schedule I and II: A list of all DEA Controlled Substances is found at the end of the USP Reference Standards product listing. 

•  The DEA requires the following for Schedule I and II orders: 
o Orders in writing. 
o Copy of Customers’ current DEA Registration on file with USP 
o DEA form 222-C, properly completed. 

 
DEA Schedule III, IV, and V: A list of all DEA Controlled Substances is found at the end of the USP Reference Standards product listing. 

•  The DEA requires the following for Schedule III, IV, and V orders: 
o Copy of Customers’ current DEA Registration on file with USP 

 
DEA REQUIREMENTS FOR ORDERS SHIPPED OUTSIDE UNITED STATES 
 
To facilitate efficient and correct ordering, please contact Julie Smith at (301) 816-8164 or Liz Eslinger at (301) 816-8626 or email 
foreigncontrols@usp.org. 
 
FEES AND ORDERING 
 

1. Add $25.00 to all unit prices for all DEA Controlled Substances and List Chemicals shipped outside the Untied States. 
2. The shipping charge for all DEA Controlled Substances shipped outside the United States is $220.00 per order. 
3. Order for controlled substances to be shipped outside the United States must include the following: 

a. Full payment (See Step #3: Payment Methods above) or Purchase Order for customers with approved credit terms from 
USP. 

b. An import permit (in English or with an English translation attached) valid for six months from the date of its receipt by 
USP Customer Service. 

c. A statement of non-reexport and use for medical or scientific purposes (in English or with an English Translation attached). 
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USP cannot ship controlled substances outside the United States without an export permit. While it typically takes 6-10 weeks to get the 
permit from the DEA, USP has no control over the time in which permits are issued. 
 
Upon receiving the Export Permit from the DEA, USP completes the order process and ships the order in 1-3 days via our controlled 
substance freight forwarder (Door-to-Airport). 
 
Special Instructions for Mexican Customers 
 
In addition to the DEA processing period: 

1. Add one week for USP to obtain a certificate from the Mexican Embassy authorizing the shipment to enter Mexico. 
2. Customers must pay an additional $114 to cover the cost of the fee charged by the Mexican Embassy for this certificate. 
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AMIFOSTINE 

   DSD Mgh #2600 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L1  Ultrasphere ODS  Assay & Chrom. purity. . . .  4.6 mm x 25 cm, 5 µm, manufacturer Beckman 
Instruments. 

  AMIFOSTINE FOR INJECTION   DSD Mgh #2603 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L1  Ultrasphere ODS  Assay & Chrom. purity. . . .  4.6 mm x 25 cm, 5 µm, manufacturer Beckman 
Instruments. 

  CLORAZEPATE DIPOTASSIUM  DSD Mgh #18720 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L1  MicroBondapak C18  Related compounds  Test I and Test II: 30 cm x 3.9 mm, manufacturer 
Waters. 

  ESTRADIOL AND NORETHINDRONE ACETATE TABLETS  DSD Mgh #30615 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L1  Waters Symmetry  Assay  15 cm x 4.6 mm, 4µm, manufacturer Waters 
Corp. 

30(6  L1  Nova-Pak C18  Chromatographic purity  30 cm x 3.9 mm, 4 µm, manufacturer Waters 
Corp. 

  FAMOTIDINE FOR ORAL SUSPENSION  DSD Mgh #32607 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L1  Inertsil ODS-3  Assay and Related 
Compounds 

 25 cm x 4.6 mm, 5 µm, manufacturer GL 
Science. 

  FEXOFENADINE HYDROCHLORIDE TABLETS  DSD Mgh #852 

PF  LGS#  Reagent Brand  Type of Test  Comments 
30(6)  L11  Zorbax SB Phenyl  Assay and Related 

Compounds 
 25 cm x 4.6 mm, 5 µm, manufacturer Agilent 

Technologies. 

30(6)  L1  Spherisorb ODS  Dissolution  10 cm x 4.6 mm, 5 µm, manufacturer Waters 
Corp. 

  FOSINOPRIL SODIUM  DSD Mgh #34315 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L3  Resolve Silica  Assay and Related 
Compounds 

 Test 1: 15 cm x 3.9 mm, 5 µm, manufacturer 
Waters Corp. 

30(6)  L12  PartiSphere SAX  Related compounds  Test 2: 12.5 cm x 4.6 mm, 5 µm, manufacturer 
Whatman. 

30(6)  L11  Hypersil BDS Phenyl  Related compounds  Test 3: 25 cm x 4.6 m, 5 µm, manufacturer 
Thermo Electron. 
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  FOSINOPRIL SODIUM AND HYDROCHLOROTHIAZIDE TABLETS  DSD Mgh #34330 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L10  Zorbax SB-CN  Dissolution  25 cm x 4.6 mm, 5 µm, manufacturer Agilent 
Technologies. 

  FOSINOPRIL SODIUM TABLETS  DSD Mgh #34320 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L1  Apex ODS  Dissolution  15 cm x 4.6 mm, 5 µm, manufacturer Jones 
Chrom. Inc. 

  RAMIPRIL  DSD Mgh #73030 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L1  Kromasil KR 100  Assay  15 cm x 4.6 mm, 3 µm, manufacturer EKA Nobel. 

  THIOGUANINE  DSD Mgh #82810 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L1  Hypersil BDS C-18  Assay and Limit of . . . .  Assay and limit of guanine. 4.6 mm x 5 cm, 5 µm, 
manufacturer Thermo Electron. 

  VANCOMYCIN HYDROCHLORIDE  DSD Mgh #87760 
PF  LGS#  Reagent Brand  Type of Test  Comments 

30(6)  L1  XTerra RP 18  Limit of . . . . . . . . .  Limit of monodechlorovancomycin. 4.6 mm x 25 
cm, manufacturer Waters Corp. 
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